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BBEJAEHUE

MammHoCcTpoeHHE SBIIAETCS BayKHEUIIEH OTPaciiblo0 MPOMBIIUIEHHOCTH.
Ero nmpoaykuusi — MalvHbl pa3jiMvyHOrO Ha3HAYEHHS MOCTABIISIIOTCS BCEM OT-
pacisiM MPOMBIIUIEHHOCTH, CEJIbCKOrO0 XO3SIMCTBa, TPAHCHOPTA, OMpPEaeIisis
YPOBEHBb UX pa3BUTHUA. VICKIIIOUUTEIHLHO BakKHAsI pOJIb MPUHAIICKUAT MAITUHO-
CTPOCHHIO B 00€CIEUeHUH 000POHOCTIOCOOHOCTH TOCY/1apCTBa.

[Ipotiecc co3gaHusi MalIMHBI JEIUTCS Ha J1Ba 3Tana. [lepBsiif aTan cocto-
UT B pa3pabOTKe KOHCTPYKIMH MAIIMHBI C OPOPMIIEHUEM COOTBETCTBYIOIIUX
yepTexkei. Bropoit sTam 3akimodaercs B pa3padOTKe W pean3aliuy MPOU3BO/I-
CTBEHHBIX ITPOILIECCOB MU3rOTOBJICHUS AeTanel 1 COOPKU MaIllMHBI, YTO COCTaB-
JII€T OCHOBHYIO 33/1a4y TE€XHOJOTHH MAlIMHOCTPOCHUS. DTalbl CO3JaHUs Ma-
IIMHBI TECHO B3aMMOCBSI3aHbI. [{efiCTBUTEILHO, HEBO3MOXKHO pa3paboTaTh XO-
POIIIYI0 KOHCTPYKIIMIO MAalIMHbl 0€3 ydeTa TEXHOJIOTMM €€ IMPOU3BOJICTBA.
[IpuHSITBIE TEXHOJOTUU U3TOTOBJIEHUS JeTalled U COOPKU MAIIUHBI ONpees-
IOT €€ KaueCTBO U 3aTpaThl Ha MPOU3BOJICTBO. Pa3BUTHE TEXHOJOTUU MMO3BOJISI-
€T TPUMEHSTh HOBBIE KOHCTPYKTOPCKHE PEIICHUs, 00eCreYnBaIOIUe MMOBbI-
[IEHUE KaueCTBa MAILIUHBI U CHI)KEHUE ITUX 3aTpart.

CoBpeMeHHOE MPECTaBICHUE O TEXHOJIOTUU MAIIMHOCTPOECHUS cPopMu-
POBAJIOCh HA OCHOBE MCCJIEAOBAHUN U Pa3padOTOK MHOTHMX MOKOJIEHUM OTeue-
CTBEHHBIX U 3apyOEKHBIX YUEHBIX M MHKEHEPOB, CIIOCOOCTBOBABIIUX €€ CTa-
HOBJICHUIO KaK OTpaciii TEXHUYECKON HAYKHU, KOTOpas 3aHUMAETCA U3YyYEHUEM
3aKOHOMEPHOCTEH, NEUCTBYIOIIUX MPH W3TOTOBJICHUM MAIIWH, C IEIbI0 HC-
MOJIb30BaHUs ITUX 3aKOHOMEPHOCTEN JJisl oOecreueHust TpedyeMoro KauecTna
MAIlIMH 1 HAUMEHbIIIEH UX ce0ECTOUMOCTH.

Bosnbiiolt Bkiag B CTAHOBJIEHUE U PA3BUTHUE TEXHOJOTHH MAIIMHOCTPOE-
HUsI BHeCIU oTedecTBeHHbIe yueHble b.C. banakmmn, B.M. KoBan, 1.M. Ko-
necoB, B.C. KopcakoB, A.A. Maranun, C.I1. Mutpodanon, A.Il. Cokonos-
CKUW U MHOTHE JPYTHE.

[Ipennaraemoe yueOHOe mocoOue no AucuurinHe « OCHOBBI TEXHOJIOTUU
MAITMHOCTPOCHUS» MPEJHA3HAYEHO [IJIi CTYJEHTOB, OOYyYaloIIMXCAd TIO0
HaIpaBJICHUIO MOATrOTOBKK OakanaBpoB 150700 «MammHOoCcTpoeHue». Yued-
HOE MOCOOME OXBAThIBAET BCE OCHOBHBIC Pa3fieiibl STOM JUCHUILUIUHBI U OTpa-
’KaeT OMBIT €€ MpernojgaBaHus B TOMCKOM MOJUTEXHUYECKOM yHUBepcurete. B
OTJIMYUE OT WU3JaHHBIX B MOCJIETHUE TOJIbl YYCOHUKOB U YUEOHBIX IMOCOOUH MO
ykazaHHou mucrurmiuee [3, 6, 7, 11, 15, 16] B npeanaraecMoM y4eOHOM MOCO-



OuM MOHKHOEC BHUMAHUE YACICHO Pa3MEPHOMY aHAIM3Y TEXHOJOTHYECKUX
MPOLIECCOB U3TOTOBJICHHUS IETAJICH.

B nepBom pazzene ydyeOHOro mocobusi JaHbl OCHOBHBIE MOHSTHUSI MaIllK-
HOCTPOUTENBHOTO ITPOU3BOJICTBA.

Bo BTOpOM paszaene u3nokeHbl MOJ0KEHUS TEOPUU BEPOSITHOCTEN U Ma-
TEMaTHUYECKOW CTAaTUCTUKH, 3HAHUE KOTOPBIX HEOOXOAMMO JJISI YCBOSHUS I10-
CJIEIYIOLIUX Pa3AesioB MOcoOUs. 37eCh ke JaHbl CTATUCTUYECKHE METO/IbI aHa-
J3a TOYHOCTHU WU3IENHI.

B TperbeM paznene paccMOTPEHBI OCHOBBI Oa3WpOBaHUS U TEOPHUS pa3-
MEpHBIX meneid. M3m0keHbl MeTombl 00ecleueHnuss TOYHOCTUA 3aMBIKAIOIINX
3BEHBEB Pa3MEpHBIX LIeTIe U METOAMKA Pa3MEPHOro aHallu3a pa3padOoTaHHBIX
TEXHOJIOTHYECKUX ITPOLECCOB U3TOTOBIICHUS IECTAJIECH.

YeTBepThlil paz/ies MOCBAIIEH TEXHOJIOTUYECKOMY 00€CIIE€UEeHUIO0 CBOMCTB
Marepualia ¥ TOYHOCTU JeTajeld. 3HaUUTeIbHOE BHUMAHHUE YJeleHO (hOopMu-
POBaHHUIO [TAPAMETPOB KAYECTBA OBEPXHOCTHOTO CJIOS AeTael. PaccMoTpeHbl
OCHOBHBIC NMPUYUHBI 00pa30BaHUs MOTPEIIHOCTEH 00pabOTKU 3arOTOBOK, Me-
TOJbl UX PACUETHOM OLIEHKU W MYTU CHWXKEHHUs. [[aHO mpencTaBiieHUE O TeX-
HOJIOTUYECKOUN HACIIEICTBEHHOCTH IIPY U3TOTOBJICHUU JICTAJICH.

B nmstom pazzene nmokaszaHbl MyTH MOBBIIMICHUS! TPOU3BOIUTEIBHOCTUA 00-
pabOTKU 3aTOTOBOK M CHUKEHUSI CEOECTOMMOCTH JIeTaJICH.

B miectrom pasznene HM3JI0KEHBI OCHOBBI Pa3pabOOTKH TEXHOJIOTHYECKUX
IPOLIECCOB U3TOTOBJICHUS AeTaned. [Ipu aTom OoJbIIOE BHUMaHUE YNIENEHO
Pa3sMEpHOMY aHAJIM3y NPOCKTUPYEMBIX TEXHOJIOTUYECKUX MPOLIECCOB.

B ceapMoM paznene paccMoTpeHa cOOpKa TUIMOBBIX COSTMHEHUM eTaleH,
U3JI0’KEHA TTOCJIEIOBATEILHOCTh U COJIEPKaHNE OCHOBHBIX ITAIOB Pa3pabOTKH
TEXHOJIOTUYECKUX MPOIIECCOB COOPKH MAIIIWH.

ABTOp BBIpaXkaeT TIIyOOKyI0 0JaroJapHOCTh HAYYHOMY PEIaKTOpy U pe-
LIEH3EHTaM 3a TMOJIE3HbIE 3aMEYaHMs, a TaKKe Yy4yeOHOMY Mactepy Kadeapsl
«TexHonoruss aBTOMaTU3MPOBAHHOTO MAIIMHOCTPOUTEIBHOTO MPOU3BOACTBA
Tomckoro mnonutexHuyeckoro yHupepcurera JILA. Oronp 3a moMous Opu
MOJITOTOBKE PYKOMUCH Y4€OHOTO MOCOOUS K U3aHUIO.



1. OCHOBHBIE HIOHATHUA U ONNPEJAEJEHUSA
MAIINMHOCTPOUTEJBHOTI'O NTIPOU3BOJACTBA

1.1. U3genue u ero ;KU3HEHHBIA ITHKJI

H30enuem Ha3pIBaeTCs MPOLYKT KOHEYHOM CTaJAMK MAIIMHOCTPOUTEIBHO-
ro npou3BoACTBa. MM MoxeT ObITh MallimHa, cOOpoYHas equHuna (y3emn), 3aro-
TOBKa WJIU JE€TAJIb.

Mawuna — 3T0 MEXaHU3M WA COYETAaHWE MEXAHU3MOB, BBITOIHSIOLIINX
IBWOKEHUS U1 IPeoOpa30BaHusl SHEPTUH, MATEPUAJIOB WM IPOU3BOJICTBA pa-
00T. B Hacrosiee BpeMs MPaKTUUECKH BCE MAIIMHbI SIBJISIIOTCS MEXATPOHHBI-
MU cucTeMamMu. MexaHu4ecKasi 4acTh 3THX CHCTEM IPOU3BOAMUTCS HA MAIU-
HOCTPOUTENBHBIX NPEANPUATHSIX, SIEKTPOHHAS — HA MPEIPUATUAX IEKTPOH-
HOM ITPOMBIIIEHHOCTH.

3azomoeKou B MAllIMHOCTPOUTEIIBHOM ITPOU3BOCTBE HA3bIBACTCS U3ZCIHE,
UCHOJB3YEMOE [T U3TOTOBJIEHHSI IETATIH. 3ar0TOBKY, IOCTYIAOLIYIO HA IIEPBYIO
OTEpaLMI0 MEXAaHUYECKON 00paOdOTKH, HA3bIBAIOT UCXOOHOU 3A20MOBKOU.

/Jlemanv — 370 U3A€NINE, U3TOTOBIEHHOE U3 OJHOPOJAHOIO MO HAUMEHOBA-
HUIO U MapKe MaTepuaia, 6e3 NpuMeHeHHusl COOpOUYHbIX onepanuil. Jleransamu,
HanpuMep, SIBISIOTCS: BaIMK M3 OJHOTO KyCKa MeTaia; JUTOH KOpHyc; Iia-
CTHHA U3 OMMETaJUINYECKOro JUCTA; MaXOBUYOK U3 IIacTMacchl (6e3 apmary-
pbl). [eTansmu SBISIFOTCS 3TH K€ U3JENHS C MOKPHITUSAMU (3aIIUTHBIMU WITU
JEKOPATUBHBIMM ), & TAK)KE WU3/1€JIMs1, U3TOTOBJICHHBIE C IPUMEHEHUEM MECTHOM
CBapKu, NMallKu W CKJIECWKH, Hampumep, TpyOKa, crasHHas WJIM CBapeHHas W3
OJIHOTO KyCKa JINCTOBOTO MaTepHaa.

Cbopounas eouHuya — 3TO U3AENHE, COCTABHBIE YaCTH KOTOPOro MOJjIe-
AT COCIMHEHMIO Ha MPEANPUITUU-U3TOTOBUTENE COOPOUYHBIMU ONEPALUSIMHU.
COopoyHas eIMHULIa MOKET COCTOSITh U3 OT/ACNIbHBIX AeTalled WId U3 cO0poU-
HBIX €IMHUI] 0oJiee BBICOKUX MOPSAKOB U aerajieil. COopouHas eauHULIA Tep-
BOT'O IOPsI/IKa BXOJUT HENOCPEACTBEHHO B MalIMHy. OHa MOXET COCTOSITh U3
OTIIETBHBIX JeTaJIel WK U3 COOPOYHBIX €IUHUL BTOPOTO MOPSAKA U JeTanei.
COopouHas eAMHUIIa BTOPOTO MOPSIKA MOKET BKIIFOUATh COOPOUYHBIE €AMHUIIBI
TPETHEro MOpsAAKa U AeTaiu U T. 1. COOpoUHas eAMHMIIA HAUBBICILIETO MOPsIKa
COCTOUT TOJIBKO U3 OTAEJIBbHBIX JI€TaJIEH.

Taxum 00pazom, coctaB uzaenus (MalIuHbl) MOXKET ObITh MPEICTABIICH B
BHJIE CXEMBI, TPUBEAECHHON Ha puc. 1.1.
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KpOMe Ha3BaHHbIX BHJ0B I/IBI[CJ'II/Iﬁ B MallIMHOCTPOCHHWH PA3JINYaAOT KOM-
IIJICKCHI 1 KOMIIJICKTBI.

M3nenue

CoOopouHbIe
CANHUIIbI

1-ro
MOPSIIKA

2-ro
TOPsIIKA

3-ro
TOPsIKa

JACTaIn

Puc. 1.1. CocTaB MalIMHOCTPOUTEIBHOTO U3ACIIHS

Komnnexc — 310 nBa u O6omnee crienu(pUIIMPOBAHHBIX H3JICTHUS, HE COCIH-
HEHHBIX Ha MPEANPHUATHH-U3TOTOBUTEIEC COOPOYHBIMH OTEPAUSIMH, HO TPE-
HA3HAYCHHBIX JUTS BBITIOJHCHHS B3aMMOCBSI3aHHBIX JKCILTyaTallHOHHBIX (PYHK-
Ui (HalpuMep, aBTOMAaTHYEeCKas JIMHUS CTAaHKOB, OypujIbHAs yCTaHOBKa, KO-
pabuib u ap.).

Komnnexm — 310 n1Ba u OoJiee W3IENvsl, HE COCTMHEHHBIX Ha TPEIIpPHSI-
TUU-U3TOTOBHUTEIIE COOPOYHBIMU OTIEPANUSIMH W TPEICTABISIIONINX HA00p W3-
JCIIAN, UMEIONMX 00Iee IKCILIyaTallMOHHOS Ha3HAYCHHE BCIIOMOTATEIIBHOTO
Xapaktepa (HarmpuMep, KOMIUIEKT 3allacHBIX YacTeH, KOMIUIEKT HHCTPYMEHTOB
U T.IL).

W3nenwsi, B 3aBUCUMOCTH OT MX HAa3HAUCHUS JIEJSAT HA U3JIETUS OCHOBHO-
r0 M Ha U3JENIHs BCIIOMOTaTeIbHOIO MPOU3BOJICTBA. [IepBhie MpeaHa3HAUCHBI
JUTS pealii3alliy, BTOPBIC — JIJIs1 COOCTBEHHBIX HYK]T TPEIITPUSATHS.

COBOKYIMHOCTh B3aMMOCBSI3aHHBIX MPOIIECCOB MOCIICAOBATEILHOIO H3Me-
HEHUSI COCTOSIHHS M3JICTHs OT (JOPMUPOBAHUS UCXOJHBIX TPEOOBAaHUI K HEMY
710 OKOHYAHHSI €T0 IKCILTyaTaIluu MIPUHSITO HA3BIBATD HCUZHEHHbIM YUKIIOM W3-
TS
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Ku3HEeHHBIN UK MAIIUHOCTPOUTEIBLHOTO U3JEIUSI CXEMATUYHO MOKa3aH
Ha puc. 1.2.

Wzyuenue peiHKa { MapkeTunr

Hayuno-uccienoBareinbsckue,
OIBITHO-KOHCTPYKTOPCKHE, < OK u TP
TEXHOJIOTUYEeCKHE PaboThl U

MPOCKTUPOBAHUC U3ACTHA

IIpoexruposanue

/\

Texundeckas TexHomoruueckas
KoHcTpyuposanue
MOJITOTOBKA MIPOU3BOJICTRA MOJITOTOBKA IPOU3BOJICTRA

— ——

( W3roToBncHne ONBITHOTO n3acianst

—

UcneiTanue

[IpouzBoacTBO M3IETUS

HHWP u KoHCTpyKTOpPCKO-
TEXHOJIOTMYECKast JI0padoTKa

HpOMLIHJHeHHOC TIPOU3BO/ICTBO

( QOYHKIIMOHUPOBAHUE

Texauyeckoe O6CJIy>KI/IBaHI/Ie

W TEKYIIUI PEMOHT
DKcIutyaranus u

YTUINU3aus U3aCiansa

KarmmransHbIi peMOHT M 9acTHUHAS
YTHIIM3A1MA OT/ICNBHBIX JeTalnei
1 COOPOYHBIX €TUHHIL

\ Tlonnas yrunuzanus

Puc. 1.2. )Ku3HEeHHBI# UK MAIIMHOCTPOUTEIILHOTO M3ieius [12]
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Brauane npeanpusitue U3y4aeT pplHOK CIIpoca Ha WU3JENIMe U €ro noTpe-
OUTENIbCKUE CBOMCTBA, Jjajiee BHIMOJHAECT HAYYHO-UCCIEI0BATEIbCKHUE, OMbBIT-
HO-KOHCTPYKTOPCKHE U TEXHOJOTUYECKHE Pa0dOThl U MPOCKTUPOBAHUE KOHKY-
peHTocnocoOHoro u3aenusd. [loutn B 3TO k€ BpeMs OCYIIECTBISETCA KOH-
CTPYKTOPCKasi M1 TEXHOJOTMYECKas MOJArOTOBKAa Mpou3BoAcTBa. KOHCTpyKTOp-
CKasl TIOJrOTOBKAa MPOM3BOJCTBA BKIIIOYAET B ceOsl pa3pabOTKy KOHCTPYKIIUU
U3JIETUS. U CO3/IaHHE COOTBETCTBYIOLIEH TEXHHUYECKOW NOKyMEHTAIUu (dYepTe-
xel, cnenudukanuii u T. 1). TexHonorudeckas moAroToBKa MpOU3BOJICTBA CO-
CTOUT B CO3JJaHUHM TEXHOJOTUYECKUX MPOIIECCOB COOPKU M3MIEIHS U U3TOTOB-
JICHUSI €ro JeTayied, pa3pab0TKe KOHCTPYKIMHA M M3TOTOBJICHUU PEXYIIUX U
U3MEPUTEIbHBIX MHCTPYMEHTOB, MPHUCHOCOOJICHUM M JPYrol TeXHOJIOruYe-
CKOIl OCHAacTKH C O(OpMIIEHHEM COOTBETCTBYIOIIEH nokymeHTauuu. [lapai-
JIENBHO ¢ KOHCTPYKTOPCKO-TEXHOJIOTUYECKON MOATOTOBKOM IMPOU3BOJCTBA U3-
rOTaBJIMBAETCS ONBITHBIA OOpasel] W3AeNus, MPOBOASATCS €ro HCIBbITaHUS, a
TaK)K€ OCYLIECTBISIOTCS HAYYHO-UCCIIEA0BATEIbCKUE padOTHI C LIEJIbIO0 COBEP-
IIEHCTBOBAHUSl KOHCTPYKLHH ONBITHOTO OOpas3lia U TEXHOJIOTUU €ro MPOM3-
BoAcTBa. llocie 3aBepiIeHnss KOHCTPYKTOPCKO-TEXHOJIOTMYECKON MOATOTOBKH
MIPOU3BO/ICTBA HAUMHAETCSI CEPUMHBII BBIITYCK U3EIIHS.

[Ipu skcrmyatanuu U3AENUs OCYIIECTBISIETCS €r0 TEXHHUYECKOE 00CITy-
KUBAHUE W TEKYIIUU PEMOHT, 3aT€M KANHUTAJIbHBIA PEMOHT U YaCTUYHAs YTHU-
mu3anus. [Ipu noctiwkenun nepuoja GU3NYECKOTO WIM MOPAJILHOTO CTapeHUs
U3JIETUE YTUIU3UPYIOT.

1.2. KauecTBO M3aeauu

Ilon xauecmeom u3zdenusi MOHUMAIOT COBOKYITHOCTb CBOMCTB HW3JEIUS,
00yCIaBIUBAIOIIUX €0 MPUTOJHOCTh YIOBIECTBOPSITH OMPEICIICHHbIE MOTPEO-
HOCTH B COOTBETCTBHHU CO CBOMM Ha3HAYCHUEM.

KadecTBO MamMHOCTPOUTENBHBIX M3AEIWUNA OLEHUBAIOT CUCTEMOM ITOKa-
3aTeNei, KOTOpble OOBIYHO Pa3JIeAIOT Ha:

® [I0KAa3aTeJId TEXHUYECKOTO YPOBHSI;

® SKCIUTYaTal[MOHHbBIC MOKA3aTENH;

® [IPOU3BOJICTBEHHO-TEXHOJIOTHYECKHUE TTOKa3aTeIu (WM MOoKa3aTesu
TEXHOJIOTUYHOCTH KOHCTPYKIIUH).

[TokazaTenaMu TEXHHUYECKOTO YPOBHS M3MCIHUN SIBISIOTCA: MOWHOCHYb,
npouszsooumenvrocms, KII/[, mounocms, cmenenb mMexaHuzayuu u asmoma-
mu3ayuu, IKOHOMUYHOCMb, IKOJOCUUHOCMb U T. ]I.
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K skcrmyaTanmOHHBIM ITOKA3aTesiM KayeCcTBA M3JEIUN OTHOCST: HAIEkK-
HOCTB; 9P2OHOMUYECKYIO XapaKmepucmuky, T. €. CTEIEHb ydeTa KOMIUIEKCa
TUTMEHUYECKUX, (PU3HOJOTUYECKUX U JIPYTUX MOTPEOHOCTEW YeloBeKa B CH-
CTEME YEJIOBEK — U3JeNne (MalluHa) — CPeAa; ICMemuieckyio OyeHky, T. €. Co-
BEPIICHCTBO XY/0’KECTBEHHOW KOMITO3UIINH, BHEIIHEE OPOpPMIICHUE HM3AETHUs
U 1p.

BaxHelmuM 3KCITyaTallMOHHBIM MTOKA3aTeIeM KayeCcTBA M3IEIUN SBIIS-
€TCSl HaJIS)KHOCTh. DTO KOMILJIEKCHBIM MOKa3aTesb, KOTOPBIA BKIIIOYAET B ceOs
0€30TKa3HOCTb, JOJITOBEYHOCTh, PEMOHTOMPUTOTHOCTD U COXPAaHAEMOCTb.

Haoeorxcnocms — CBOUCTBO U3JIENUSI COXPAHATH B TEUEHHE ONPEACIICHHOTO
BPEMEHM B YCTAHOBIICHHBIX IIPEJEIax 3HaYCHUs BCEX MMAPAMETPOB, XapaKTepu-
3YIOLIUX CIIOCOOHOCTH BBIMOJIHATH TpeOyemble (PYyHKLIMU NPH 3aJaHHBIX pe-
KUMaxX U yCIOBUSX NMPUMEHEHHs, TEXHUUYECKOTO OOCIYKMBAaHUS U TPAHCIIOP-
TUPOBAHMUS.

bezomxkaznocms — CBOMCTBO W3JIENMSl HENPEPBIBHO COXPAHATH padbOTO-
CIIOCOOHOE COCTOsIHME B TeueHue BpeMeHHu. [lokazarenem 0€30TKa3HOCTH MO-
KeT ObITh, HAIIPUMEP, CPEIHAA HapaOOTKa Ha OTKa3.

/Jloneoseunocms — CBOWCTBO M3ENHS COXPaHATh pabOTOCIOCOOHOE CO-
CTOSIHAE 10 HACTYIUICHHS NPEAEIBHOTO COCTOSHHS IIPU YCTAHOBJIEHHOM CH-
CTEME TEXHHUYECKOT0 00CITyKUBaHUs U peMoHTa. [lokazaTenem 10JAroBEYHOCTH
MOJKET SIBJISTHCS, HAI[PUMEP, CPEAHHUM CPOK CITYKOBI.

Pemonmonpucoonocms — CBOWCTBO H3JENMs, 3aKIIOYAIONIEECs] B €ro
MPUCIIOCOOJIEHHOCTH K MPEAYNPEKIACHHUIO, OTBICKAHUIO U YCTPAHEHUIO B HEM
OTKAa30B U HEHCHPABHOCTEW MyTEM MPOBENCHUS TEXHUYECKOTO OOCITYKUBAHUS
Y PEMOHTA.

Coxpansemocms — CBOWCTBO W3JIETHS COXPaHATh pabOTOCIIOCOOHOE CO-
CTOSIHHE B T€UEHHUE U MOCJE XpaHEHUs U (UJIM) TPAaHCIIOPTUPOBAHMUSL.

[Ipon3BOACTBEHHO-TEXHOJIOTMYECKUE MTOKA3ATENHN KauyecTBa U3enuil (mo-
Ka3aTelau TEXHOJOTHMYHOCTH) OTPAXalT TEXHOJOTHYECKYIO PALMOHAIBHOCTD
KOHCTPYKLUHU U3JEIHSL.

Ilon mexnonocuunocmspio MOHUMAKOT COBOKYITHOCTh CBOMCTB KOHCTPYK-
LMW U3JENHS, ONPEENSIOIUe €€ TPUCIOCOOIEHHOCTh K TOCTHXKEHHUIO ONTH-
MaJIbHBIX 3aTpaT MpHU MPOU3BOICTBE, TEXHUUECKOM OOCITYKUBAaHUU U PEMOHTE
JUTSL 33/IaHHBIX MOKa3aTeseil kKauecTBa, 00beMa BBITYCKa U YCIOBUI BBITIOJIHE-
HUs paboT. TeXHOTOTUYHOCTh KOHCTPYKIIUNA U3ACTUNA OICHUBAIOT KAYECTBEH-
HO («XOpOILIO» — «IJIOXO0», «PAalHOHAIBHO» — «HEPALMOHAIBHO», «TEXHOJO-
TMYHO» — «HETEXHOJIOTUYHO») U KOJIMYECTBEHHO.
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Hanpumep, kopryc HOAIIMITHUKA MOXET UMETh Pa3INYHYI0 KOHCTPYK-
o (puc. 1.3, a, 6). Y xounctpykuuu (puc. 1.3, 6) cokparmaercs JiuHa oOpa-
OaThIBaeMOW MOBEPXHOCTU M 3aTPaThl HA €€ MEXaHWYECKyl0 o0paboTKy, Mmo-
ATOMY UMEHHO 3Ta KOHCTPYKLMS SBJSIETCA PAlMOHAIBHOW. KOHCTPYKTHBHBIN
AJIEMEHT KPBIIIKU MOXKET UMETh pa3inyHoe ucnonHenue (puc. 1.3, 6, 2). llpu
CBEPJICHUU HAKJIOHHOTO OTBEPCTHUS BO3HHMKACT HEYPaBHOBEUICHHAs pajralib-
Hasl CUJjia, KOTOpasi MO>KET BBI3BATh MOJIOMKY cBepJa. [loaTomy panroHaabHbIM
ABJISIETCSI KOHCTPYKTUBHOE HMCIOJHEHUE DJIEMEHTA KPBIIIKH, MOKa3aHHOE Ha
puc. 1.3, 2.

OCHOBHBIMU KOJIMYECTBEHHBIMHU TOKA3aTENSIMU TEXHOJOTMYHOCTU KOH-
CTPYKLIMH U3/ENHUS SBISIOTCS TPYAOEMKOCTb, MAaTEPHAIIOEMKOCTh U ce0eCTOu-
MOCTb.

Puc. 1.3. [Ipumepsl HEpallMOHANIBHBIX U PALIMOHAIBHBIX
KOHCTPYKIIMM 3JIEMEHTOB JIeTaIeh

Tpyooemkocms W3TOTOBJICHHS W3JEIHS TPEICTaBIseT COOOM 3aTpaThl
TpyJa Ha BBINOJHEHNUE TEXHOJIOTUYECKUX MPOILIECCOB €r0 U3TOTOBIICHUS.

Mamepuanoemxocms W3A€NUA — 3TO PacXo]l MaTepuana, HeOOXOAUMOro
Ha €ro NMPOM3BOACTBO U HKCILTYaTalHIO.

Cebecmoumocms wuznenus (MalldHBI, JE€Tald, HCXOJHOM 3aroTOBKH)
BKJIFOYAET B ceOsl 3aTpaThl MPEANPUITHS HA U3TOTOBIICHUE €UHUIIBI MPOIYK-
IIWY, BBIp@KEHHBIE B JcHEKHOU dopme. K 3TUM 3aTparam OTHOCATCS 3aTpaThl
Ha MaTepuasbl, 000pyAOBaHUE, TEXHOJOTHUYECKYI0 OCHACTKY M 3apabOTHYIO
JI1aTy.

OTtpaboTka u3nenuii Ha TEXHOJIOTHYHOCTh MPOU3BOIUTCS TIPU KOHCTPYH-
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POBaHUU, T.€. BBHINOJHACTCS KOHCTPYKTOpaMu. TeXHOJIOTH, pa3padaThiBas
TEXHOJIOTUYECKHUE MPOLIECCHl MU3TOTOBJICHUS M3CIUM, OCYHIECTBISIIOT MEeXHO-
Jlo2UYeCKUll KOHMpOab KOHCTPYKTOPCKOM JOKYMEHTAllMM Ha COOTBETCTBHE
TpeOOBaHUSIM TEXHOJIOTUYHOCTH.

[TogpoOHee Bompocsl 00ecreYeHus: TEXHOIOTMYHOCTA KOHCTPYKIUI H3-
JeUi PacCMOTPEHBI B p. 6 1 7.

BaxkneiiiuM nokazareseM KadecTBa U3JIEIUI SBISETCA UX reoMeTpHhye-
CKasl TOYHOCTh. TOUYHOCTH JETalM XapaKTepU3yeTcs IOIMyCKaMHu pa3MepoB,
(hOpMBI U PaCIIOIOKEHUS MOBEPXHOCTEH. TOYHOCTD M3 XapaKTepU3yeTCs
TOYHOCTBIO OTHOCUTEIBHOIO JIBHXKCHUS WM TIOJIOKEHUSI HCTIOJHUTEIIbHBIX
MOBEPXHOCTEHN, KOTOpas 3aBUCUT OT TOYHOCTHU JI€Tajel U COOpKH ITHX H3e-
nui. Tak, HanpuMep, OJHUMH U3 XapPaKTEPUCTHUK T€OMETPUUECKON TOYHOCTH
TOKAPHOTO CTaHKA SBJISIOTCSA JOMYCKU MApPaJUIEIbHOCTH OCH IIMUHICHS
HaIMpaBJICHUIO JBWKCHHS CYIIIOPTOB B BEPTUKAIBHOW W TOPU30HTAILHOMN
MIJIOCKOCTSX.

TodHOCTh W3AENHII MAIIMHOCTPOEHHSI HEYKJIOHHO BO3pacTaeT. 3a Io-
CIEAHUE CTO JIET OHAa BbIpocia mpumepHo B 50 pa3; IOMYyCKH pa3MepoB OT-
JEIBHBIX JIeTajlel B HACTOSAIEe BpEeMs COCTABIISIIOT | MKM U MeHee. ITO 00b-
SICHSIETCS KaK yBEJIMYEHUEM OBICTPOXOHOCTH MAIIIUH, TaK U CTPEMJICHUEM I10-
BBICUTh UX HaJIS)KHOCTh. C MOBBIIIIEHUEM OBICTPOXOAHOCTH MaIllMH HEU30EHKHO
BO3pACTAIOT AMHAMUYECKUE HArpy3KW Ha JE€Tajld M CHUKAECTCS UX JOJTrOBEY-
HOCTb. YMEHBIIUTh 3T HArpy3KH 4acTO MOKHO TOJIBKO ITyTEM IOBBIIICHUS
TOYHOCTH JIeTaJIe U cOOpKkU MamuHbl. [Ipy HEM3MEHHBIX YCIOBUSX IKCILTya-
Tallu¥ TOBBIIICHUE TOUHOCTU U3JEIUN YBEIUYUBACT UX HAJIC)KHOCTh. Hampu-
Mep, MOBBIIIEHUE TOYHOCTH AETAJEH IIApUKOBOTO MOJUIMITHUKA U CHUYKECHHE
paauanbHOro 3azopa ¢ 20 10 10 MKM yBETUYMBAET CPOK CITYKOBI MOIIUITHIKA
¢ 740 no 1200 u.

TouHOCTH U3NIENUN UMeeT O0JIBIIIOE 3HAUCHHE U JIJISl CaMOT0 MpoIlecca Uux
Mpou3BoJicTBa. [IOBbIIIIEHWE TOYHOCTHU JETajell yBEIWYMBAET YPOBEHb B3au-
MO3aMEHSIEMOCTH M YCTpPaHAET NMPUTOHKY Mpu cOopke MamuH. [loBbieHue
TOYHOCTU UCXOJHBIX 3arOTOBOK CHUXAET 00BEM MEXaHWYECKON 00paboTKH U
YACIIEBIISIET €€.

B mMammHOCTpOeHUH pelaroTes IBE€ OCHOBHBIC TOYHOCTHBIC 3a/1a4u:

® yCTaHaBJIMBAETCA HEOOXOAMMAasi TOYHOCThH MAlIMHBI U €€ JeTajei;
e o0ecreynBaeTcs AOCTHIKEHHWE 3TOM TOYHOCTH TPHU MPOU3BOICTBE
MAIIIHH.

[TepBas 3aaua pemiaeTcs KOHCTPYKTOPAMH, BTOPasi — TEXHOJIOTAMH.
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YcraHoBneHne HEOOXOJUMOW TOYHOCTH SIBIISIETCS. OTBETCTBEHHBIM 3Ta-
IOM B paboTe KOHCTPYKTOpOB. OHO MPOU3BOJUTCS Ha OCHOBE aHAlIM3a YCJIO-
BUI pabOThl MAlllMHbBI C YY€TOM JUHAMHUYECKHUX SIBICHUH, ONbITA JKCILIyaTa-
MM MallMH aHAJIOTMYHOI'O TUIA, FT€OMETPUYECKOr0 aHajlu3a W pacuera pas-
MEpHBIX LENeH, a TAK)KE Ha OCHOBE CHEUAIBHO MOCTABICHHBIX IKCIIEPUMEH-
TOB Y UCIIBITAHUM OIBITHBIX OOPa3LOB U3/IETUN.

TexHosorn 11 NOCTUKEHUSI YCTAHOBJIEHHONM TOYHOCTH pa3padaThiBaloOT
COOTBETCTBYIOIIME TEXHOJOTHYECKHE ITPOLIECCHl WM3IOTOBICHUS JCTACH U
COOpKHU MaIlIuH, OTMPEACNIAIOT HEOOXOJUMbIE METOBI M CPEICTBA TEXHUUECKO-
ro KOHTPOJISI TOUHOCTH, aHATU3UPYIOT (PAKTUUECKYI0O TOYHOCTh M3TOTOBIICHUS
U3/IEJIUHN, BBISBISAIOT MPU HEOOXOAMMOCTH IPUYUHBI 00PAa30BaHUS HENOIMYCTH-
MBIX ITOIPEHIHOCTEW UX MU3TOTOBJICHUS U W3BICKUBAIOT ITyTH IOBBIIICHUS TOY-
HOCTH U3JICIIAHN.

1.3. IIpou3BOACTBEHHBIN M TEXHOJOTHYECKHH MPOLECCHI

lIpouzeodcmeennwiii npoyecc — 3TO COBOKYIMHOCTh BCEX JIEUCTBUM JIt0 e
U OpyAHM Tpy/ia, HEOOXOAMMBIX Ha JAHHOM MPEANPUSITHH JIJI1 U3TOTOBJICHUS U
peMoHTa u3aenuii. OH 0XBaThIBAET: MOATOTOBKY CPEJICTB MPOU3BOACTBA U Op-
raHu3alui 00CITyKUBaHUSI pabOUYMX MECT; MOJyYeHHUE U XpaHEHUE MaTepua-
J0B ¥ 1oy(padpuKaToB; BCe CTAIUU M3TOTOBJICHUS JAETaleil MaliuH; cOOPKY
W3/CNINM; TPAHCTIOPTUPOBAHUE MATEPUATIOB, 3arOTOBOK, JI€TAJICd W TOTOBBIX
U3JIeNINI; TEXHUYECKUII KOHTPOJIb Ha BCEX CTAAMSAX MPOU3BOJICTBA; YIAKOBKY
TOTOBBIX M3JEIUN U IPYTHE AEHUCTBUS, CBSI3AHHBIE C U3TOTOBJIEHUEM BBIITYCKa-
€MBIX U3J1eJIni. BaKHENIMM 3J1EMEHTOM MMPOU3BOICTBEHHOI'O MPOLIECCa SBIIS-
eTCs TEXHMYECKas MOJIrOTOBKA MPOU3BOJICTBA, BKIIOYAIOIIAs B ce0s €ro KOH-
CTPYKTOPCKYIO M TEXHOJOTHYECKYIO MOJTOTOBKY, a TaKXe KaJeHAapHOE Iia-
HUPOBaHKE MPOU3BOJICTBA.

Texnonoeuueckum npoyeccom Ha3bIBAIOT YacCTh MPOU3BOJCTBEHHOTO MPO-
1ecca, CoJep Kallyro IMeleHanpaBieHHbIe JTSUCTBUS MO0 W3MEHEHUIO U (WUIIH)
ONpPENCIICHUIO0 COCTOSIHUSL mpeameTra Tpyaa. K mpenmeram Tpyaa OTHOCATCS
pa3JIMuHbIC BUJIBI U3/ICIIUM.

TexHoJIOrHYeCKHe MPOIECChl B 3aBUCUMOCTH OT COJEp KaHUs ACISITCS Ha
MIPOIIECCHl MEXAaHMYECKOW 00pabOTKH, COOPKH, JTUThS, TEPMUUYECKONH 00paboT-
KU1, HAHECEHUSI TIOKPBITUM U T. 1.

Jlist peanuzanuu JIF0O0TO0 TEXHOJIOTHYECKOTO Tpoiiecca Heo0XoIuMa Co-
BOKYITHOCTh OPYIUN TpPYyJa, HA3bIBAEMBIX CPeOCMBAMU MEXHON02ULEeCKO20
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ocrhawernus (CTO).

CTO penarcst Ha TEXHOJIOTHYECKOE OOOPYIOBAHUE M TEXHOJIOTHYECKYIO
ocHACTKy. Texuonocuueckum obopyoosanuem HazpiatoT CTO, B KOTOPBIX AJIs
BBITIOJIHEHHUS OTPEEICHHON YacTU TEXHOJIOTHYECKOTO IMpoIlecca pa3MeliaioT
MaTepHalibl U 3aTOTOBKH, a TAKXKE CPe/ICTBA BO3JeiCcTBUA Ha HUX. [Ipumepamu
TEXHOJIOTUYECKOTO  O0OpYJOBaHUSl  SIBJISIOTCA  MeTauiooOpabaThIBaroIIne
CTaHKH, TIPECCHI, TUTCHHBIC MAIITUHBI, €YU, TATbBAHNYECKUE BAaHHBI U T. 1.

CTO, nononHSIOUIME TEXHOJIOTHYECKOE 000pYyI0BaHUE JIJISl BHIOJTHEHUS
OTpeIeICHHOW YacTh TEXHOJIOTMYECKOTO MPoliecca, Ha3bIBAIOT MEXHOA02UYe-
ckou ocHacmkoti (PeXKylUd WHCTPYMEHT, IITAMIIbl, MPUCTIOCOOJICHUS IS
YCTaHOBKHU 3arOTOBOK, U3MEPUTEIbHBI HHCTPYMEHT U T. 11.).

TexHOoIOTHYECKHE TTPOIIECCH] BRITIOHAIOT Ha paboumx Mectax. Pabouum
Mecmom Ha3bIBAIOT AJIEMEHTAPHYIO SIUHUILY CTPYKTYPhI MPEANPHITHS, TAC
Pa3MEIeHbI Pa3InYHbIC WCIIOHHUTEIN padoT, 00CITy)KHBAEMOE TEXHOJIOTHYE-
CKOe 000py/I0BaHHE WM YaCTh KOHBEHEpPa, a TaKKe TEXHOJIOTUYecKasi OCHACT-
Ka 1 (Ha OTpaHUYEHHOE BpeMsl) IPEIMEThI IIPOU3BOJICTBA.

TexHomornyeckue Mpouecchl ACTAT Ha ONepauu. 1exHosoeuueckotl one-
payuetl HA3bIBAIOT 3aKOHYCHHYIO YaCTh TEXHOJOTHYECKOTO IMPOIIECcca, BBITIOJ-
HAEMYIO Ha OJJHOM pabodeM mecte. Omnepariis 0XBaThIBaCT BCE NEUCTBHS 000-
pyloBaHus U pabouero (pabouyux) HaJ OJHUM WM HECKOJIbKHUMH COBMECTHO
oOpabaTbiBaeMbIMU WJIM cOOMpaeMbIMH 00beKTaMu TipousBojacTBa. [Ipu obOpa-
00TKe Ha CTAaHKaX ONepalys BKIIOYAET BCE JACHCTBUSI paboyero, ynpasisiolie-
ro CTaHKOM, a TaK)K€ aBTOMATHUYECKHE JBM)KCHHS CTaHKA, OCYIIECTBIISIEMBIC
pu 00pabOTKE 3arOTOBKH JJO MOMEHTA CHATHS €€ CO CTaHKa M mepexoza K 00-
paboTKe pyroi 3aroTOBKHU.

Jyist omiepanuii xapakTepHa HEMPEPHIBHOCTh pabO0ThI HajJ 00BEKTaAMH TIPO-
u3BojicTBa. [IpeAmnonokum, 4To MPOU3BOIUTCA TOKapHas 0OpaboTKa MapTHH
CTYTICHUATHIX BAJMKOB U3 KPYTJIOTO MPOKATa, HAPE3aHHOTO Ha 3arOTOBKH JIJTH-
HOM HECKOJBKO OOJbIlle NINHBI BAJIMKOB. ECiy KaXkKApld BaJMK cHadajla oOTa-
YUBAIOT C OJTHOM CTOPOHBI, 3aTEM TEPEYCTAHABIMBAIOT U 00TAYMBAIOT C JPY-
roil CTOPOHBI, TO TOKapHas 00pabOTKa BaJMKOB COCTABHUT OJIHY OIEPAIIHIO.
Ecnu Bce BanMku mapTuu cHavana oOTayMBaIOT C OJTHOM CTOPOHBI, @ 3aTEM — C
JPYTOi, TO TOKapHas 00pabOTKa BaJMKOB COCTABHUT JBE OTEPAIlUH.

ConepkaHue OTIEPAIMA MOXET M3MEHSATHCS B IIUPOKUX IMpeaenax — OT
paboThI, BEITIOJIHIEMOW Ha OTACIBLHOM CTaHKE, 10 paOOTHI, BBITOTHAECMON Ha
ABTOMATUYECKOU JIMHUMU.
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HaumenoBanue onepanusm JaeTcs 0 BUY TEXHOJIOTUYECKOTO 000py10-
BaHWs, HA KOTOPOM OHH BBINONHAIOTCS. Hanmpumep, TokapHas, ¢ppesepHas, aB-
TOMAaTHas1, IPECCOBAst U T. 1.

Onepaiuu HyMepyIOT yuciIaMu psga apudmeTudyeckoil mporpeccun (S,
10, 15, ...). lomyckaeTcs K ynciiaMm JI00aBJIsATh ClieBa HOJIU.

Omnepaiust sIBIASIETCS OCHOBHOM YacThIO TEXHOJOTHYECKOIO Mpolecca B
OpraHU3alMOHHO-3KOHOMHYECKOM OTHOLIEHWU. Ha onepanuu ycTaHaBIMBaKOT
HOPMBI BPEMEHH, TI0 HUM OIPEAETSIOT TPYAOEMKOCTh TEXHOJIOTHUECKOr o Mpo-
1ecca, Heo0X0JIMMOE KOJIMYECTBO MPOU3BOACTBEHHBIX PabOYMX U MaTepUalb-
HO-TEXHUYECKOe oOeclieueHue Mpou3BOACTBa (00OpyAOBaHME, MPHUCITIOCOOIIE-
HUSl, UTHCTPYMEHTHI U T. 11.).

Onepanuu nenarcs Ha yCTaHOBBI, O3ULUHU, IEPEXOAbI, pa00YHE XObI.

Ycemanogé — 3T0 4acTh TEXHOJOTMYECKOM OMEpallH, BBIIOIHIEMAs MpU
HEW3MEHHOM 3aKpeIuieHHUH 00pabdaThiBa€MOIl 3aroTOBKH WM COOMpaemMoi
COOPOYHOM €TUHUIIBI.

Hampumep, ecnu Ha TOKapHOM orepaiuu CTYIEeHYAThI BaJuK 3aKperis-
eTcsl 1 00TauMBaeTCs CHA4Yalla C OJJHOM CTOPOHBI, a 3aTEM NEPEBOPAYNUBACTCS U
oOTaunBaeTcsa C APYrod CTOPOHBI, TO 3Ta onepanus OyAeT COCTOSATh U3 JBYX
YCTaHOBOB.

VYcranoBel 0003HAYAIOT MPOMUCHBIMU OyKkBamMu pycckoro aidarurta (A,
b, B, ...).

Io3uyus — 310 (GUKCUPOBAHHOE MOJIOKEHNUE, 3aHUMAaeMOE HEU3MEHHO 3a-
KpeIJIEHHOW 00pabaTbiBaeMOi 3aroTOBKOM WJIM cOOMpaeMon cOOpOYHON €u-
HUIIEH COBMECTHO C MPHUCIOCOOJCHUEM OTHOCUTEIIBHO MHCTPYMEHTA WU He-
MOJIBIDKHOW YacTh 00OpYIOBaHHS TPH BBHIMOJHEHUH OINPEACICHHOW YacTh
oTieparui.

Ha puc. 1.4 noka3zana cxema CBEpJIMJIBHOW OINEpAINH, BHITOJIHAEMONW HA
JABYXIITMHH/IETFHOM CBEPJIMIIBHOM CTaHKE C MMOBOPOTHHIM cTosioM. Ha Hem auis
YCTaHOBKH 3arOTOBOK Pa3MEIIEHO TPH TPEXKYJIauKOBBIX MaTpoHa. B mepBoii
no3utuu (l) 3aroroBka ycTaHaBIMBAaEeTCsA B MAaTPOH, 3aT€M 3a CUET MOBOPOTOB
CTOJIa OHa BMECTE C MAaTPOHOM IOCJIEJI0BATENIbHO MEPEMEIIAETCS Ha BTOPYIO
(I u tpersio (1) mo3uiuu, Ha KOTOPBIX COOTBETCTBEHHO CBEPJIHUTCS M pac-
cBepimBaeTcsi orBepctue. [locie yero 3arotoBka BHOBH MMOMAIAET HAa TEPBYIO
IIO3ULMI0, HA KOTOPOM OHA CHUMAETCA CO CTaHKA U 3aMEHSETCS CIEAYIOLIEH
3arOTOBKOM.

Takum 00pa3oM, HEM3MEHHO 3aKpPEIUIEHHAsl 3arO0TOBKA MOCJIEI0BATEIBHO
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3aHUMAET TPU Pa3TMYHBIX TOJOKECHUS OTHOCUTEILHO HHCTPYMEHTA, T. €. OIle-
pamus COACPKUT TP Mo3urwu. J[ist 0003HaUSHUS TO3UIIUN PUMEHSIOT PUM-
ckue mudpsr (1, 11, 11, ...).

Puc. 1.4. Cxema 06pabOTKHM 3aroTOBOK Ha ABYXIIITHHICIEHOM
CBEPJIMJIBHOM CTaHKE

Texnonocuueckuul nepexo0 — 3TO 3aKOHYEHHAs 4acTh TEXHOJOTHYECKOU
OIl€palliH, BBIIOJHAEMAasl OJHUMHU U TEMH K€ CPEIACTBAMU TEXHOJOTHYECKOIO
OCHAILIEHHUSI ITPY TOCTOSIHHBIX TEXHOJIOTMYECKUX PEKUMAX U YCTAaHOBKE.

TexHoaOrMYecKnii Nepexos; XapaKTepus3yercs MOCTOSHCTBOM IpHUMEHsIe-
MOT'0 MHCTPYMEHTA, MOBEPXHOCTEHN, 00pa3yeMbIx 00pabOTKOM WM COeqUHsIe-
MBIX MpU COOPKE, a TAK)KE MOCTOSTHCTBOM TEXHOJIOTMYECKOTO pexuMa.

Tokapnas ornepanus, 3CKA3 KOTOPOMl NMPUBENEH Ha puc. 1.5, a coaep ur
nBa nepexoja (o0TaunBanue NoBepxXHOCTH 1 — mepBbIil epexos, o0TauyMBaHue
noBepxHOCTH 2 — BTOpou mepexon). [lepexon, mpu koTopom oOpabaThiBaeTCs
OJIHa MOBEPXHOCTh OJHUM MHCTPYMEHTOM, Ha3bIBAIOT NPOCHbIM WIH 2JIeMEH-
mapuwim. Ha puc. 1.5, 6 mokaszaH 3cku3 TOKapHOW omepaluy, BbIIOJIHIEMOH 3a
OJIMH TIEPEX 01, KOTla OJTHOBPEMEHHO 00TaunBarOTCs ABe MoBepxHOCTH (1 1 2)
IBYMsI HHCTpyMeHTamu. Takol nepexoj, Ipy KOTOPOM B pabOTe OJTHOBPEMEH-
HO YYaCTBYIOT HECKOJIbBKO HMHCTPYMEHTOB, HA3bIBAIOT CIOMCHbIM NEpPexo0om
(puc. 1.5, 6).

[Tpu 0OpaboTke 3aroToBok Ha craHkax ¢ YITY HeckoIbKo MOBEPXHOCTEH MO-
I'yT TMOCJENI0BATEIHO 00pabdaThiBaThCsl OJHUM HHCTPYMEHTOM (HAIpHMeEp, pes-
IIOM) TPU €ro JBWKEHUU IO TPACKTOPUH, 3a]1aBaEMOM YIIPABJISAIONICH MPOTrpam-
MoH. B 3TOM citydae roBopsIT, 4TO BBIIOIHSIETCS UHCIPYMEHMATbHBILI Nepexoo.
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HanmMeHnoBanme nepexog0B yKa3bIBaeTCS B MOBEIUTEIHLHOM HAKJIOHCHUH
(00TOYUTH MOBEPXHOCTH ..., HAPE3aTh Pe3bOY ..., MPOTAHYTH Ma3 ...). [lepexo-
Tkl HYMEPYIOTCS YMCJIaMu HaTypanbHoro psaaa (1, 2, 3...).

Puc. 1.5. Dcku3pl TOKapHBIX ONEpaIHii:
a — TIPOCTHIE TIEPEXO0/IbI; 6 — CIIOKHBIC TIEPEXO0IbI

Cocras, coJiep>KaHUe U NOCIEI0BATENBHOCTD BBIIIOJHEHUS TEXHOJIOTHYE-
CKHX IIEPEXO0B OIPEACIIAIOT CTPYKTYPY TEXHOJIOTUYECKOM ONEpaLUN.

TexHonornyeckas onepanusi MOXeT ObITh IOCTPOCHA Ha OCHOBE KOHYEH-
mpayuu WM ougpgepenyuayuy TEXHOIOTUYECKUX NepexoaoB. [Ipu koHuLeH-
TpaLUM MEPEXO0I0B ONEPALMS BKIOUYAET MAKCUMAJIBHO BO3MOXHOE MX YHCIIO.
B npenensHOM cilydae TEXHOJIOTMYECKUI MPOLIECC MU3TOTOBJICHUS ACTAIN MO-
KET COCTOATH JIMIIb U3 OJHOM TeXHojorudeckoit omepanuu. [Ipu auddepen-
[MAlUU TIEPEXOI0B CTPEMSTCS K MUHUMHU3ALHUN UX YHUCIIa B TEXHOJIOTMYECKOM
onepanuu. B mpeaenbHOM cilydae B COCTaB KaKJIOM TEXHOJIOTMYECKOW OmeEpa-
UMY TEXHOJIOTMYECKOr0 IpoIlecca H3TOTOBJICHMS JETalM MOXET BXOJMTH
JMIIb OJJUH TEXHOJOTUYECKUN MTEPEXO.

Hapsiny ¢ TeXHOJIOTMYECKUMHU BBIJIETSIOT BCIIOMOTaTeNIbHbIE IEPEXO/BI.

Bcnomozcamenvhuiti nepexod — 3TO 3aKOHUEHHAs YacTh TEXHOJIOTMYECKOM
oriepaluu, CoCToAIas U3 JIEUCTBUN YesioBeKa U (WiM) 000pyAOBaHUs, KOTO-
pble HE COINPOBOXKIAIOTCS U3MEHEHHEM CBOMICTB MpPEIMETOB TPyAa, HO HEOO-
XOJIMMBI JIJISL BBIITOJIHEHHSI TEXHOJIOTMYECKOT0 MEPEX0/1a.

[Ipumepamu BcrioMoOraTeabHBIX NEPEXOAOB SIBISIOTCS YCTAaHOBKA 3aro-
TOBKH, CMEHA UHCTPYMEHTa, HallpUMep, MMyTEeM MOBOPOTA pe3LeaepKaTesis TO-
KApHOI'O CTaHKA U T. 1.

TexHonornyeckue nepexospl pa3aesisaioT Ha paboune XOoIbl.
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Pabouuti x00 — 3T0 3aKOHYEHHAs YaCTh TEXHOJIOTMYECKOTO MEPEexXoia, Co-
cTosilasl U3 OAHOKPATHOTO MEPEMEUICHUS] HHCTPYMEHTA OTHOCUTEIBHO 3aro-
TOBKH, COITPOBOXKIAEMOTO M3MEHEHHEM (OPMBI, pa3MepOB, Ka4eCTBa MOBEPX-
HOCTHOTO CJIOSl ¥ CBOMCTB 3arOTOBKH.

Ilpuem — 3aKOHUYEHHAsA COBOKYITHOCTh JICICTBHM YEJIOBEKA MPHU BBITIOJHE-
HUUW TIEPEX0/1a WIH €r0 YacTH, O0BETMHCHHBIX OJHUM II€JICBHIM Ha3HAUCHUEM.
Tak, nnsti yCTaHOBKHM 3arOTOBKM B MPHUCIOCOOJIEHUE HEOOXOIUMO IMOCIEI0Ba-
TEJIbHO BBINOJHUTH CIEAYIOIIUE MMPUEMBL: B35ITh 3arOTOBKY M3 Tapbl, YCTAHO-
BUTH B MIPUCIIOCOOJICHUE U 3aKPENUTh €€ B HEM.

1.4. Hopma Bpemenn

Kak yxe oTMedanock, TEXHOJIOTHYECKas: ONepamus — OCHOBHOM pacyeT-
HBII 3JIEMEHT TEXHOJIOIMYECKOro mpouecca. BpeMst 1 3aTpaThl Ha BBIIIOJHEHUE
oTepaluy SBIAIOTCS BaXHEHIIMMHU KpUTepUsMH ee 3(H(PEeKTUBHOCTU TpU 3a-
JAHHOM MTPOTpaMME BBIITyCKA U3IECITUM.

lIpoepammoii vinycka uzdenuil Ha3bIBAIOT YCTAHOBJIEHHBIN ISl TAaHHOTO
NPEANPUATUS TIEPEYEHb M3rOTaBIMBACMBIX WJIM PEMOHTUPYEMBIX HU3JIETUN C
yKazaHhueM o0beMa BBINMYCKA 3a IMJIaHUPYeMbId mnepuoj BpeMeHu. llon obve-
MOM 8bINYCKA TIOHUMAIOT KOJWUYECTBO M3JIENIUN OMNpEICIICHHBIX HAauMEHOBa-
HUW, TUIOPA3MEPOB U HMCIOJHEHUH, U3rOTABIMBAEMBIX WM PEMOHTHUPYEMBIX
MPEANPUATAEM B T€UEHHUE IUIAHUPYEMOTO Meprojia BpeMeHU (0OBIYHO — B Te-
yeHue roja). O0beM BbIITyCKa B 3HAUUTEIHHOW CTETIEHU OMpPEEsieT MOCTPOe-
HUE TEXHOJOTUYECKUX IPOLECCOB.

[Ipu 3aganHOM 00BEME BBIMMyCKa U3/ENUS B OOJBIIMHCTBE CIIy4aeB U3TO-
TaBJIMBAIOT MAPTUSIMHU.

lIpouzeoocmeennyro napmuio 00pa3yrOT U3JETUs, 3allyCKaeMble B o0pa-
OOTKY B TE€UYEHHUE ONPENEICHHOI0 MHTEpBaja BpeMeHH. [Ipon3BOACTBEHHYIO
NapTHIO WJIM €€ 4YacTh, MOCTYMAIONIy0 Ha pabodyee MECTO ISl BBITIOJHEHUS
TEXHOJIOTUYECKOM ONEPaLiU, HAa3bIBAKOT ONEPaAYUOHHOU NApmuel.

Brinonxnenue 110001 TEXHOJOTMYECKOM omepanuu TpeOyeT 3arpar Bpe-
MEHHM palboThl 00opyaoBaHus U pabouux. MHTEpBana KajleHIapHOTO BPEMEHU
OT Hayaja J0 KOHIA NEPUOJANYECKHA MOBTOPSIOLIEHCS TEXHOJIOTMYECKOW OIle-
palyy HE3aBUCHUMO OT YMCJIa OJJHOBPEMEHHO M3rOTaBIMBAEMbIX WM PEMOHTHU-
PYEMBIX U3JEIUI HA3BIBAIOT YUKIOM MEXHOJI02ULECKOU ONepayul.

HNuTepBasl BpeMeHU, paBHbIN OTHOLICHUIO LIUKJIA TEXHOJOIMYECKOH Olle-
paluy K YUCIy OJHOBPEMEHHO M3TrOTaBIMBACMBIX WM PEMOHTUPYEMBIX HU3e-
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JUI UM paBHBIM KaJleHAAPHOMY BPEMEHU COOPOYHOW OTepaliu, Ha3bIBAIOT
WY YHBIM 8DEMEHEM.
B HeaBTOMAaTH3MpPOBAHHOM IPOU3BOJICTBE LITYYHOE BPEMsl ONPEIEIAETCS
o opmyiie
t, =t +1, +ts +1,,

rae t, — OCHOBHOE BpeMs; t, — BCIOMOraTesnbHOe BpeMs; t .. — BpeMs o0ciy-

00c
’KMBaHUs paboyero Mecra; {, — BpeMs Ha IMYHbIE IOTPEOHOCTH pabOUeEro.
OcHo6HOe 6pems 3aTpauyrBaEeTCs Ha U3MEHEHHE U (WJIU) MOCIeAyIoIIee

OTpeJeIeHUe COCTOSTHUSL TpeIMeTa TpyJa. ITO BpeMsl MOXET ObITh MalluH-
HBIM, MAIIMHHO-PYYHBIM WM py4HBIM. OCHOBHOE BpeMs ISl KaKJIOTO Iepe-
X0J1a HaXOAT 110 hopmyJie

_Li
°°s

M

t

rne L — pacuernas mnwHa 00pal®OTKH (IUIMHA TEpeMENIeHUS WHCTPYMEHTA,
MM); | — 4gmcino pabounx XOJOB B JaHHOM Iiepexofie; S, — mojgada MHCTPY-

MEHTa, MM/MUH.
[Ipu py4HOM MMOABO/IC MHCTPYMEHTA K 3aTOTOBKE

L=1+1,,+1,,

rae | — mmuna obpaGateiBaemoit nosepxuocty; |, |, — mnmuHa Bpesanus n

Bp'
CX0/1a THCTPYMEHTA COOTBETCTBEHHO.
[Ipu aBTOMaTHYECKOM LIMKJIE 0OpabOTKU

L=1+1,+l +1,,,

rac IHII — AJIMHAa IMMoABOJa MHCTPYMECHTA K 3arOTOBKC IJIs UCKIIIOYCHUS ydapa B

Hauajie 00pabOTKH.

Jmuny | ompenenstor mo 4eprexy 3aroTOBKH, JIUHY MOJBOJA U CXO/a
OPUHUMAIOT paBHOW | MM. 3HaUeHUE TIMHBI BpE3aHUsl MHCTPYMEHTA HAXOAAT
U3 TeOMETPUYECKUX cooTHomeHui. [Ipu mpogomsHOM ToueHuu (puc. 1.6, )
|Bp =1{ctgp, roe t — rmyOuHa pe3aHus; ¢ — IJIaBHBIA yroi B miaHe pe3ua. [Ipu

CBEpJICHUH CTAHJAPTHBIM CTIMpaTbHBIM cBeprioM (puc. 1.6, 6) 1., ~0,3d,, rne

d. — nuamerp cBepnma. Ilpu QpesepoBanum masa auCKoBoH (hpe3oit

(puc. 1.6, 6) I, = /t(dy, —t) , e dy, — muameTp dpessr.
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Puc. 1.6. Cxemsbl onpeienieHus: pacyeTHOM JUTMHBI IIepeMeIeHUs
WHCTPYMEHTA IPH MPOJA0IEHOM TOYCHUH (@), cBepIicHHH (0)
U Qpe3epoBaHnH MMa3a JUCKOBOU (pe3oii ()

Bcnomoeamenvhviv 6pemenem Ha3bIBAIOT YaCTh IITYYHOTO BPEMEHH, 3a-
TpayuBAEMyI0 Ha BBIMOJHEHUE MPUEMOB, HEOOXOAUMBIX JJIsI 0OECIIEUEHUsI U3-
MEHEHMS U MOCJEAYIOIIETO ONPEIETICHUs] COCTOSIHUS TPEAMETOB Tpyaa. Bemo-
MOTAaTeIbHOE BpEeMsl 3aTpauyMBaeTCs Ha YCTAHOBKY, 3aKpEIJICHUE U CHSTUE 00-
pabaThIBaeMOi 3aroTOBKH WJIM COOMpaeMOM YacTH W3JENUsl, yIpaBJICHUE Me-
XaHW3MaMu 00OpY/IOBaHUS, MOJBOJ U OTBOJ PEXYILEr0 MHCTPYMEHTA, U3Me-
penue oOpabaThiBaeMOil 3arOTOBKM U T. JI. BcriomorarenbHOoe BpeMsi MOXKHO
ONpPENENIUTh KaK CyMMY BPEMEHU BBITIOJTHEHHUS BCEX BCIIOMOTATEIbHBIX Epe-
XO7I0B, BXOJSIIUX B ornepanuio. Bpems, 3aTpaunBaeMoe Ha BBIIOJHEHHE I-TO
BCIIOMOTATENLHOTO Tepexosa t;, MpeacTaBisionero codoil COBOKYMHOCTh M

Bl ?

IMPUCMOB, COCTABJIACT

o
3

t.=9t.

Bi Bj
j=1

rae ty; — Bpemsi, 3aTpaunBacMOe Ha BBIIIOJHCHHE J-ro mpuema. BpeMms BbIoJI-

HCHHA KaXXOO0Ir0 IpucEMa YCTaHABJIMBAIOT II0 HOPMATHBAM BCIIOMOI'aTCJIbHOTIO
BPCMCHH, KOTOPBIC YUUTHIBAKOT KOHKPCTHLIC YCIIOBUSI OCYHICCTBIICHUA OIICpa-
onu.

CYMMy OCHOBHOI'O M BCIIOMOIraTC€JIbHOIO BpCMCHHU HA3LIBAIOT onepamues-

24



HbIM 6pEMEHEM ton' HpI/Iqu B ton BKJIIOYAIOT TOJIBKO YaCTh BCIIOMOI'aTCJIIbHO-

ro BpEMEHH, KOTOpasi He TIEPEeKPhIBACTCSI OCHOBHBIM BpeMeHeM. Hampumep, B
CBEpJIMJIBHOM Ollepalny, OKa3aHHOW Ha puc. 1.4, ycTaHOBKa, 3aKpEIICHUE U
CHSITHE 3arOTOBOK IPOU3BOJIUTCS BO BpeMs MX 00paOOTKH B pabOYMX IMO3HIIH-
ax Il u 1, moaToMy 3aTpaThl BpeMEHHU Ha 3TH JASHCTBUS HE CIIEAYyeT BKIIOYATh
B OTIEPAaTUBHOE BpEMSI.

Bpems obcnyscusanus pabouezo mecma — 3T0O 4acTh MITyYHOTO BPEMEHH,
3aTpadyrBaeMas UCIIOJHUTEIIEM Ha MOJAJEPKaHUE CPEACTB TEXHOJIOTHUECKOTO
OCHAIICHUS B Pa0OTOCTIOCOOHOM COCTOSTHUHU M YXOJI 33 HUMHU U PaboduM Me-
croM. [IpuHATO pasmuuaTh BpeMs TEXHUYECKOro t. M BpeMs OpraHU3alOHHO-

ro 00CTy>KUBaHUS topr, T. €. CYUTATH

t06(: = tT + topr :

Bpemsa mexuuueckoeo obcnysxcusanus 3aTpadynBaeTCs Ha CMEHY 3aTyIHB-
HIerocsi MHCTPYMEHTA, MOIHATAAKy 000py/10BaHUsl, YOOPKY CTPY>KKH U3 30HBI
0o0paboTku. Ero 6epyT B mporieHTax (10 6 %) OT ONepaTuBHOTO WJIKM OCHOBHO-
r0 BPEMEHU WJIU MMPUHUMAIOT TI0 HOPMAaTHBaM B 3aBHCHMOCTH OT BHJIa BBITIOJI-
HSIEMBIX padoT.

Bpemsa opeanuzayuonnozo obcuyscusanuss BKIIOYAET B ce0s 3aTpaThl
BPEMEHU Ha IMOJTrOTOBKY paboyero Mecra K Haydaiay padoThl, €ro yOOpKy u
CMa3Ky CTaHKa B KOHIIE CMEHBI M JIPYTHe aHAJOTUYHBIC JCHCTBUS B TCUCHHE
CMEHBI. DTO BpeMs OepyT B IpolieHTaX OT onepatuBHOro Bpemenu (0,6...8 %).

Bpems na nuunvle nompebnocmu 3aTpadyrBaeTCs YEIOBEKOM Ha yJIOBJIe-
TBOPEHHUE JIMYHBIX MOTPEOHOCTEH M MPU YTOMUTEIBHBIX paboTax Ha OTIBIX.
D10 BpeMs Takke OepyT B MPOIEHTaX OT OMEPATHBHOTO BPEMEHH (OKOJIO
2,5 %).

B mpakTruecknx pacueTax MTYYHOE BpEeMs BEIYHCIISIOT IO YIIPOIICHHON

dbopmyie
t =t (1+—°‘+B+Vj
meon 100 )’

rae o, B, Y — NpoleHTHas J0JIs1 COOTBETCTBEHHO BPEMEHH TEXHUUYECKOTO 00-
CITY’>KUBAHUSI, OPTAaHU3AIIMOHHOTO OOCTY>KMBAaHUSI U BPEMEHHU Ha JIMYHBIC TO-
TPEOHOCTH OT OIEPATUBHOTO BPEMEHHU. 3HAUCHUS O, 3 ¥ Y NPUHUMAIOT IO

HOPMATUBAM.
[Ipu ucmonbp30BaHUM aBTOMATUYECKOTO OOOPYAOBAHHS IITYYHOE BPEMs
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OTIPEENSIOT TI0 (hopMyJIe

%J=Lm(1+—94j-
100

[Ipu 06paboTKe 3aroTOBOK MApPTUSIMH HAXOIAT HOO20MOBUMENbHO-

3AKJII0YumeilibHoe epem: t IO KOTOPBIM IMOHHUMAIOT HHTCPBAJ BpECMCHH, 3a-

3 >
TPAuMBaE€MbIi Ha IMOJATOTOBKY HCIIOJHUTENS WA HCHOJHUTEIECH U CPEICTB
TEXHOJIOTUYECKOTO OCHAILCHUS K BBITOJIHEHUIO TEXHOJIOTHYECKOW ONEpalnu U
NPUBEACHUIO STUX CPEJCTB B MOPSAIOK MOCIIE OKOHYAHUSI CMEHBI U (M) BbI-
NOJIHEHUSL JAHHOM ONepanuu Uisl NapTUU OpeaMeToB Tpyaa. IloaroroBurens-
HO-3aKJIIOYMTEIBHOE BpeMs 3aTpayuBaeTcs paboynMM Ha 03HAKOMIICHUE C Yep-
TEKOM U TEXHOJOTHMYECKON JHOKYMEHTAallMEH, MOJATOTOBKY M HAJIAJIKy 000py-
JIOBaHUsI, THCTPYMEHTOB U MPUCIOCOOJICHUM, CHSITUE U Cady UHCTPYMEHTOB
U TIPUCTIOCOOJICHUH TTOC)Ie 00pabOTKU MAapTHH 3aTOTOBOK.
Bpemst 06paboTku mapTUu 3aroTOBOK Ha JJAHHOM OIepaluu COCTaBIISET

t =t +t.n,

N — YUCJIO 3arOTOBOK B APTHH.

Omnpenenenue 3arpaT BPeMEHU Ha BBINOJIHEHUE OTICIBHBIX TEXHOJOTHU-
YECKUX ONEpAIMi U TEXHOJOTUYECKOTO MPOIIEcca B IIEJIOM SBJISIETCS] OJTHOM U3
BOXHEHIINX 3a/1ad MeXHONI02UYeCKO20 HOPMUPOBAHUs, TIOJ KOTOPHIM IMOHU-
MalT YCTAaHOBJICHHE TEXHUYECKH OOOCHOBAHHBIX HOPM pacxojia MPOW3BOJ-
CTBEHHBIX pecypcoB (pabovero BpeMeHH, MaTepruaIoB, HHCTPYMEHTOB H T. I1.).

Hopmou eépemenu Ha3bIBaIOT PETIaMEHTHPOBAHHOE BPEMS BBITIOJIHEHUS
HEKOTOpPOTro 0O0bemMa pPaboT B OMNpEeTICHHBIX MPOU3BOJACTBEHHBIX YCIOBUSIX
OJTHUM WJTM HECKOJIBKUMH UCTIOJTHUTEISIMU COOTBETCTBYIOMIEH KBATH(DUKAIIHH.

[IpuHATO pa3aMYaTh HOPMBI: IITYYHOTO, OMEPATUBHOTO, OCHOBHOTO,
BCIIOMOTATENILHOTO U MOJITOTOBUTEIEHO-3aKIIOUUTEIILHOTO BPEMEHH.

Ecnu wznenust m3rotaBiIMBalOTCS HEMPEPHIBHO, TO B KAYECTBE HOPMBI
BpemeHn H, ) Ha omepaliio HCoIb3yr0T HOPMY IITYYHOTO BpeMeHH ,, T. e.

H, A =t

Bp I

Ecan N3OSN U3TOTAaBJIIMBAIOT IIAPTHUAMH, TO B KAYCCTBC HOPMbBI BPCMCHHA

H,, Ha onepauyio NpHHIMAIOT CYMMy HOPMBI IITY4HOTO BpeMeHH {, u HOp-

MBI ITOATOTOBUTCIBbHO-3aKIIIOYUTCIIBHOIO BPECMCHU t KOoTOpasa MpHUXOJIHUTCA

3 2

Ha OAHO U3JCIINC IIapTHUH, T. C.
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H,, =1, + f :

Benuuuny, 06paTHy0 HOpME BpEeMEHH, Ha3bIBalOT HOPMOM BBIPAOOTKHU.

Hopma evipabomxu — 3T0 peraiaMeHTUPOBAHHBIN 00beM pabOThI, KOTOpas
J0JKHA OBITH BBITOJHEHA B €UHUILY BPEMEHH B OMPECICHHBIX OPTaHU3aIH-
OHHO-TEXHMYECKUX YCIOBUSIX OJHUM WM HECKOJIBKHUMHU HCHOJHUTEISIMU CO-
OTBEeTCTByIOIIEeH kBanmupukanuu. Hopma BbIpaOOTKH MOXET BbIpakaThCs,
HaIpUMeEp, YUCIOM 3arOoTOBOK, KOTOPBIE€ JOJHKHBI ObITh 00pabOTaHbl 3a €1u-
HUIlY BpEMEHHU.

Jl1s onpeniesieHrs HOpMbl BPEMEHH UCIIOIB3YIOT TPU METO/1A:

® METOJ| TEXHHMYECKOTO pacyeTa o HOpMaTUBam;

® METOJ| pacueTa Ha OCHOBE M3yuU€HHUs 3aTpar paboyero BpeMeHU
HaOIIOCHUEM,

® METOJ CPAaBHEHHUS U pacyeTra M0 YKPYMHEHHBIM TUIIOBBIM HOPMaM.

HopMy BpeMeHH yCTaHaBIHMBAaIOT Ha OCHOBE aHAIM3a COJCpKaHUS Neil-
CTBUI pabOyero M TEXHOJIOTUYECKOTO O0OpPYAOBAaHUS MPU €ro HAaUBBITOIHEH-
IIEM HUCTIOJIb30BAHUH.

[Ipu nepBOM METOJIe HOPMY BPEMEHH Ha OINEPALUIO OMPENEISAIOT pacyeT-
HbIM IIyTEM IO 3JIEMEHTaM C HUCIIOJIb30BAHUEM HOPMATHUBOB, KOTOpBIE IpPEN-
CTaBJISIIOT COOOM pacueTHYIO MPOJOJIKUTEIBHOCTD BBITIOJIHEHUS 3TUX DJIEMEH-
ToB. [Ipy BTOpOM METO/Ie HOPMY BPEMEHM yCTaHABIMBAIOT HA OCHOBE H3yYe-
HUsl 3aTpaT pabouero BpeMeHU HAOJIOJCHUEM HEMOCPEICTBEHHO B MPOU3BO/I-
CTBEHHBIX yclIOBUsX. [IpUHSTO pa3nuuarh JABa OCHOBHBIX CIOCO0A M3yYCHHUS
3aTpar pabouero BpeMeHU HaOIIOJICHUEM: XpoHOoMempaxc u pomozpagus pa-
6oyeco Ous. C MOMOIIBI0 XPOHOMETpaXka U3Y4aloT 3aTpaThl BPEMEHHU Ha BHI-
MOJHEHUE PYYHBIX W MAIIMHHO-PYYHBIX DJEMEHTOB oOmepanuu (Hampumep,
BPEMEHH, 3aTPayMBAEMOT0 Ha YCTAHOBKY M 3aKpEIUICHUE 3aroTOBKH) IS
YCTaHOBJICHUSI ©X HOPMAJIBHOW MIPOJIOJKATEILHOCTH, a TaKkKe JIJIsl pa3paboTKu
Ha ATOW OCHOBE COOTBETCTBYIONIUX HOpMaTuBOB. dDoTorpadus pabouero mHs
BKJIFOYAET B ce0sl U3MEPEHUE BCEX 3aTpaT pabovyero BpeMEHU B TEUEHUE CMEHBI
WJTM HECKOJIBKUX CMEH. Ee OCHOBHOE Ha3HaueHHE — ONpPEEIUTh MoTepu pado-
Yero BpeMEeHH, YCTAHOBUTH BpeMsl Ha O0OCITyKUBaHHE paboyero Mecra u mepe-
peiBbL. [Ipu TpeTbeM MeTOoJe HOPMY BPEMEHH OMPECISIOT MPUOIMKEHHO 10
YKPYITHEHHBIM THUTIOBBIM HOPMATHBaM, KOTOpBIC pa3padaThIBAlOT Ha OCHOBE
COTIOCTaBJICHHUSI M pacueTa TUIOBBIX ONEpaIui.
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1.5. Tunbl npoU3BOACTB B MAILIMHOCTPOCHUH

B 3aBHCMMOCTH OT MOTPEOHOCTEH pa3IMYHbBIE W3NS MaIIMHOCTPOHU-
TEJIBHOTO IPOM3BOJACTBA HM3TOTABIMBAIOT B PA3JIMYHBIX KoaudecTBax. OnHH
U3JeNUs Ha NPEANPHUATHN HU3TOTABIMBAIOT B OJHOM JK3EMIUIApE, APYTHe —
COTHSMH THICAY IITYK.

B 3aBHCHMOCTH OT HOMEHKJIATYypbhl U 00bEMa BBIITyCKAa M3JENUN pasilv-
Yar0T TPU OCHOBHBIX THIIA IIPOM3BOJCTBA: EAUHUYHOE, CEPUMHOE U MACCOBOE.
CepuiiHoe IPOU3BOACTBO ACIAT HA MEJIKOCEPUINHOE, CPEIHECEPUUHOE U KPYyII-
HOCEpPUIHOE.

Tun mponsBoACTBa ONPENEHAIOT N0 KO Puyuenmy 3axpenienus onepa-
yuti Kyy, KOTOPBIA MpeacTaBiIsieT cOO0H OTHONIEHHE YMCIIa BCEX PA3IHMYHBIX

orepalui, BHIMOJHEHHBIX WA MOJJICKAIINUX BBIMOJHEHUIO B TEUEHUE MECSLA,
K 4uciy paboumx mecT. Jpyrumu ciioBaMu, 3TOT KOIDPUIIMEHT yKa3bIBaeT
CpeaHee YMCIIO ONepalyid, BHIMOJHEHHBIX WM MOJJICKAITUX BHIIIOJHEHUIO Ha
0JIHOM paboueM mecTe B TeueHue Mmecsia. KoadduimenT 3akperieHus onepa-
UK COCTAaBIISIET: JJISI MACCOBOIO MPOU3BOACTBA — |; AJIsI KPYMHOCEPUITHOTO —
ot 1 mo 10; nns cpennecepuitnoro — ot 10 go 20; mJi1 MENKOCEPUHHOTO — OT
20 mo 40; nna equanaHOTO — OT 40 M OOJICE.

Eounuunoe npouzeoocmeo xapakTepu3yeTcsi MajbiM OObEMOM BBIITYyCKa
OJIMHAKOBBIX W3/EJINM, HOBTOPHOE U3TOTOBJIICHUE U PEMOHT KOTOPBIX, KaK Mpa-
BWJIO, HE TIpeaycmaTrpuBaercs. [IpoayKius eqMHUYHOrO MPOU3BOJICTBA — Ma-
IIMHBI, HE HMMEIOIINE MIUPOKOTO MPUMEHEHUs! (OMBITHBIE OOpa3llbl MAIIWH,
KpYIHbIE TUAPOTYPOUHBI, YHUKAJIbHBIE METAUIOPEKYIIUE CTAHKH, TTPOKATHBIE
CTaHBbI U T. 11.).

XapaKkTepHbIM MPU3HAKOM €IUHUYHOIO MPOU3BOJICTBA SBJISETCSA BBIOJ-
HEHHUE Ha pabo4Mx MecTax OOJBIIOrO YKCa Pa3HOOOPa3HBIX ONepalyii, KOTo-
pbie MOTYT BOOOIIIE HE TIOBTOPSATHCA. B CBSI3U C ATUM €IUHUYHOE MPOU3BOI-
CTBO JOJDKHO OBITh OY€Hb T'MOKUM. B e TMHUYHOM MPOU3BOJICTBE MCIOJIB3YIOT
YHUBEpPCAIbHOE 00OPYJAOBaHUE M CTAHAAPTHYIO TEXHOJIOTUYECKYH0 OCHACTKY.
O6opynoBaHue B I11eXaxX pacroJiararoT 1Mo ero TUmam (y4acToK TOKapHBIX CTaH-
KOB, Y4acTOK (Ppe3epHbIX CTAHKOB M T. J1.). T€XHOJIOTHUYECKHE MPOILIECCHl U3T0-
TOBJICHUS U3JIENINA, KaK TIpaBUJIo, A€TaIbHO HEe pa3pabareiBatoTcs. KBamudu-
KaIysi OCHOBHBIX pa004YMX B €AMHUYHOM ITPOU3BOJICTBE BHICOKAS.

Cepuiinoe npou3800cmeo XapaKTEpU3yeTCsl U3TOTOBICHUEM WM PEMOH-
TOM H3JEIUNA MEPUOJAUYECKH MOBTOPSIOIIMMUCA maptusiMu. [Ipomykuuent ce-
PUIMHOIO MPOU3BOACTBA SABJISIIOTCS MAIIMHBI YCTAHOBUBILIETOCS TUIA (METAJLI-
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OpeXylIne U AepeBooOpadaThIBAIOIINE CTAHKU, HACOCHI, KOMIIPECCOPHI, aBHA-
[IUOHHBIE JIBUTATEJHU U T. II.), BBITYCKAaEMbl€ B 3HAUUTEIbHBIX KOJIMYECTBAX.
OTOT TUN NMPOU3BOJCTBA sABJIAETCA HanOosee pacnpocTpaHeHHbIM (75...80 %
BCEX M3AEIINIA MAIIMHOCTPOECHHS MPOU3BOAUTCS B YCIOBUSX CEPUUHOIO MPO-
W3BOJICTBA).

XapaKTepHbIM MPU3HAKOM CEPUIMHOTO MPOU3BOJICTBA SBJIAECTCS BBINOJIHE-
HHUE Ha pabOYuX MECTaX OTHOCUTEIHHO HEOOJIBIIOrO YUCIIA IEPUOIUIECKH T10-
BTOPSIOLIUXCS onepanuid. B cepuilHOM Mpon3BOACTBE UCHOB3YIOT KaK CIELH-
albHBIE CPEIACTBA TEXHOJOIMYECKOTO OCHAIICHHS, TaK M YHHBEPCAJIbHBIE.
ObopynoBaHue B LexaxX pacroJiararoT MO XOJy TEXHOJOTHYECKOro Mpolecca
WINA 1O €ro Tunam (MeJIKOCEpUMHOE MPOU3BOJCTBO). TE€XHOJOTHYECKHE MPO-
[IECChl B CEPUITHOM IIPOM3BOJCTBE pa3padaThiBatOTCs noApooHo. KBamuduka-
[[s] OCHOBHBIX pab0O4MX B LIEJIOM HUXKE, YEM B €AMHUYHOM IIPOU3BOJCTBE, HO
OCTaeTcsl BRICOKOW, HapuMep, Mpu padoTe Ha ctankax ¢ YITY.

Maccosoe npouzeoocmeo xapakTepuzyercs: O0JIbIIUM 00bEMOM BBITYCKa
U3JEJIUNA, HETPEPHIBHO H3TOTABIMBAEMBIX WJIM PEMOHTHUPYEMBIX HPOAOIKH-
TEJIbHOE BPEMsl, B TEUEHHUE KOTOPOro Ha OOJBIIMHCTBE pabOYUX MECT BBINOJ-
HseTca oaHa onepauus. [Ipoaykirei MaccoBOro mpom3BOICTBA ABIISIOTCS U3-
JIeNMsl, PACCUMTAHHbIE HA IIUPOKUI KPyT MoTpeduTene (JErkoBble aBTOMOOH-
JM, TPAaKTOPBI, 3JEKTPOJBUraTead HEOOJbIION MOLIHOCTH, MOAIIMITHUKA Ka-
YEHHUS U T. I.).

B maccoBOM NpOM3BOJCTBE NMPUMEHSIOT CHELMAIBHOE BBICOKOIIPOM3BO-
JTUTENbHOE O0OpPYAOBAHME M TEXHOJOTUYECKYIO OCHAcTKy. OOOpylnoBaHuE B
1exax, Kak MpaBUJIO0, PaclojlaraloT CTPOTro MO XOJY TEXHOJOTMYECKOro Mpo-
necca. TexHoJOrmyeckue Mpolecchl B MacCOBOM IPOU3BOJCTBE pa3paldaThl-
BalOT CaMbIM JIeTadbHBIM 00pa3zom. KBammdukaiys oCHOBHBIX paboyux B I1e-
JIOM HEBBICOKasi, HO TPEOYIOTCSl BBICOKOKBAIM(DUIIMPOBAHHbBIE HAJIAUUKH.

Jlenenne mMpou3BOACTBA HA TUIIBI B U3BECTHON Mepe SIBISETCS YCIOBHBIM
Y MPOU3BOJUTCA MO MpeBaJIMPYIOLIEMY MPOU3BOACTBY. Hampumep, Ha mon-
IIUITHUKOBOM 3aBOJI€ MPOM3BOJACTBO MOIIIUIIHUKOB SIBJISETCS MaccoBbIM. B
PEMOHTHOM K€ LIEXE 3aBOJa UMEET MECTO EAUHUYHOE ITPOU3BOCTBO.

B MammHOCTpOeHUH TPUMEHSIOT IBa METOAA PabOThl: NOMOUHbIL U He-
nomounsli. [10TOUHOE TPOU3BOICTBO XapaAKTEPHUIYETCS PACIIONOKEHUEM 000-
PYZIOBaHUS B MOCJIEIOBATEILHOCTH BBIMOJIHEHUS OMEPALIMA TEXHOJIOTHYECKOTO
mpoLecca U ONpeesIeHHbBIM UHTEPBAJIOM BBIITyCcKa n3leiaunid. InTepBan Bpeme-
HU, Yepe3 KOTOPBIM MEPUOANYECKHA MPOU3BOAUTCS BBIMYCK M3JIEIUNA WK 3aro-
TOBOK OIPENENIEHHbIX HAMMEHOBaHUM, TUIOPAa3MEPOB M UCIOJHEHUN, Ha3bl-
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BAarOT maKkmom 6blnyCcKa
t, =60, /N

rae @, — nercTBUTENLHEIN (OHT BpeMEHU paOOTh 000PYIOBAHKS B IIIAHUPY-

eMoM nepuoje (Tol, Mecsll, CyTKd, cMeHa), 4.; N — o0beM BbIyCcKa 3a 3TOT
e TIEPUOI.

HomunanbHbiil 1o10BO# QOHI BpeMeHH pabOThl 00OpYAOBAHMS COCTaB-
nser 2070 gacoB npu pabore B oaHY cMeHy, 4140 yacoB mpu paboTe B JBE
cmeHbl U 6210 yacoB mpu pabote B TpU CMEHBbI. J[eCTBUTENBbHBIN TOIOBOM
¢onn BpeMeHu paboTHl 00OpynoBaHHs (YUUTHIBasg MOTEPU BPEMEHHU HA €ro
PEMOHT) Tipu paboTe B OJIHY, JBE M TPU CMEHBI COCTAaBJISET COOTBETCTBEHHO
2030, 4015 u 5965 u.

[Ipu nmorouHoM Merojae padoTa BBINOJHAETCS HAa MOTOYHOW JuHUU. B
o0l1IeM city4yae YCIOBHUEM OpraHU3alUd MOTOKA SIBISETCS KPATHOCTh BPEMEHU
BBIIIOJIHEHHSI KaXK/10M TEXHOJIOTUYECKON ONEepalii TaKTy BbITYCKa:

t
=k (k=123.).

a

rae i, — mMTy9HOE BpeMs I-0¥ TEXHOJOTUYECKON OIepaIliH.

[IpuBenenne MIUTENBHOCTA ONEPALMM K YKAa3aHHOMY YCJIOBHUIO Ha3bIBa-
0T curxponusayuel. OHa JOCTUTAETCS COOTBETCTBYIOIINM IIOCTPOEHUEM TEX-
HOJIOTUYECKUX OIEpaluii U NMPUMEHEHUEM B HEKOTOPBIX CIIydasX CTaHKOB-
nyOJepoB, T. €. UCIOJb30BAaHUEM HAa HEKOTOPHIX ONEpalHsIX, Hampumep, He
OJIHOTO, a IByX CTAaHKOB. 32 BPEMsI, PABHOE TAKTy BBIYCKa, C TOTOYHOW JTUHUU
CXOJIUT OJHO U3JEIIHE.

KonuyecTBo m3aenuii uim 3aroTOBOK ONMPEACICHHBIX HAUMEHOBAHUM, TH-
MOpa3sMepOB U HCIOJHEHUM, BBITYCKAEMbIX B €IMHUILY BPEMEHHU, HA3bIBAIOT
pummom evinycka. ObecrieueHne 33JaHHOTO PUTMa BBIMYCKA SIBJISETCS BaXK-
HEWIEeN 3aauyel NP NPOEKTUPOBAHUM TEXHOJOTMYECKUX IPOLECCOB MACCO-
BOT'0 U KPYITHOCEPUHOTO ITPOU3BOJICTB.

B cepuiiHOM IpOM3BOJICTBE OPraHU30BATH HENIPEPBIBHBIN MOTOK U3TOTAB-
JMBAEMBIX U3/EIUNA YaCTO HEBO3MOKHO M3-3a HU3KOM 3arpy3Ku 000pya0BaHus
Mpu HEOOJBINX 00BhEMaxX BBIMYCKa. B ATOM ciiydae MpUMEHSIOT Pa3HOBH/I-
HOCTb IOTOYHOI'O METO/IA, HA3bIBAEMYIO NEPEMEHHO-NOMOYHBIM MEMOOOM.

[Ipr mepeMeHHO-IOTOYHOM METOJIE€ 3a Ka)IbIM CTAHKOM IOTOYHOW JIH-
HUU 3aKPEIUISIOT IO HECKOJIBKO Olepanuii. B TeueHnue onpeneneHHoro nepuo-
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na BpeMeHH (0OBIYHO HECKOJIBKO CMEH) Ha JIMHUU BEJETCs 00paboTka 3aroTo-
BOK OJIHOTO TUIIOpa3Mepa. 3aTeM JIMHUIO IepEeHaNaKuBatoT JjIsl 00paboTKu 3a-
TOTOBOK JIPYroro TUIopasMepa u T. 1.
[ToTouHbIi1 MeTO paOOTHI MO3BOJISET:
® 3HAYUTEILHO COKPATUTh (B IE€CATKHU pa3) LUK POU3BOJICTBA;
® CHM3UTh MEXOINEPALMOHHBIE 33/1€JIbl U HE3aBEPIICHHOE TPOU3BOI-
CTBO;
® [IPUMEHUTHh BBICOKONPOM3BOAUTEIBLHOE OOOPYAOBAHHUE U COKpa-
TUTb TPYJIOEMKOCTb U3TOTOBJICHUS U3/EINH;
® YIPOCTUTH YIPABIECHUE POU3BOICTBOM.

ITpu Manbix oObeMax BBITYCKa U3IEINN MPUMEHSIOT HETOTOYHBIA METOA
paboThl. Ero HCHoap3ytoT B YCIOBUSX CEPUMHOTO U €AUHUYHOTO MMPOU3BOJCTB.
[Ipn HEMmOTOYHOM MeTOJ]ie padOThl JIUTEIBHOCTh ONEPALUid HE CHHXPOHHU3U-
PYIOT, Ha pabOuYnX MECTax CO3JAl0T 3a/eJibl 3ar0TOBOK (COOPOUYHBIX €/IMHUILL),
HEOOXOAUMBbIE JUIsl 3arpy3ku padouux mect. [Ipu HemorouHom meToae padoTh
CTPEMSATCS Ha KaXJI0M paboyeM MECTEe OCYIIECTBUTh MaKCUMalIbHOE TEXHOJIO-
TMYECKOE BO3JICUCTBHE HA MPEIMET TPYAA, COKPATUTh YUCIO ONEpauui B T€X-
HOJIOTMYECKOM IPOIIECCEe, T. €. CTPOUTh TEXHOJOTHYECKHE ONEpaMi Ha OCHO-
BE€ KOHLICHTPALlMU NIEPEXO0B.

1.6. IIpon3BoANTEIBLHOCTDH TPYAA

ITox mpousBomutenbHOCTEI0 Q mormMaroT 00beM W MPOAYKIMH, BbI-
MYIICHHON B €IMHUILY BpeMEHHU 1t :

Q=W /t.

[IpuHsATO paznuyuaTh NPOU3BOAUTENBHOCTh CTAHKA, TPOU3BOJAUTEIBHOCTh
TpyJa pabouero, NpOM3BOAUTEILHOCTh MPOU3BOACTBEHHOTO MPOIIECCa, MPOU3-
BOJUTEIBHOCTh TpyZa pabOTaIOIMUX U MPOU3BOAUTEIHLHOCTh OOIIECTBEHHOIO
TpyAa.

IIpoussooumenvhocms cmanka OLEHUBAIOT OOBEMOM yJIaJIEHHOTO C 3aro-
TOBKM Marepuana Wiu IUIoN[aJblo 0O0pabOTaHHON MOBEPXHOCTH B €IUHUILY
BpeMeHU. [Ipon3BOAUTENIBHOCTh CTAHKA 3aBUCHUT OT €r0 MOIIHOCTH, Ka4eCTBa
WHCTPYMEHTA U PEKUMOB 00PabOTKH.

IIpouzeooumenvHocms mpyoa paboueco W3MEPSAIOT KOJIMUYECTBOM IPO-
IOYKIUH, IPOU3BEICHHON UM 3a eIMHUIly padouero BpemeHu. Hampumep, npo-
U3BOJIUTEIBLHOCTh TPyJa CTAHOYHHMKA OIPEACIAIOT MO KOJUYECTBY JeTaliedl B
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MTyKaX, U3TOTOBJICHHBIX 33 Yac Wi cMeHy. [Ipon3BoauTensHOCTh Tpyaa pa-
004yero 3aBUCUT OT MPOU3BOJUTEIBHOCTA OOOPYJOBaHUS, MWHTEHCHUBHOCTH
TpyJa ¥ €ro OpraHu3alluu.

IIpouszeooumenbHocms CMAaHKa-a6momMama, BBITIOTHSIOMETO (QyHKIUU
OOBIYHOTO CTaHKa W pabodero, M3MEPSIOT B TEX K€ SANHUIIAX, YTO U MPOU3BO-
JTUTEIBLHOCTD TPY/ia paboyero.

IIpoussooumenvHocms NPoOU3800CMBEHHO20 Npoyecca OLICHUBAIOT HU3Me-
psieMOl B IITYKaX WM pyOJIsiX MpOAYKIMEH, MPOU3BEICHHON B €AUHUILY Bpe-
MeHU. [Ipon3BOAMTENEHOCTS IPOMU3BOICTBEHHOTO MPOIIECcCa 3aBUCUT HE TOJb-
KO OT TPOM3BOIUTEIHLHOCTH 000PYIOBaHUS W TIPOU3BOIUTEILHOCTH TPY/Ja pa-
00uynxX, HO U OT YpPOBHS OpPraHU3AlMH, IUIAHUPOBAHUS ASTOTO Mpolecca U
yIPABIICHUS UM.

IIpoussooumenvrocms mpyoa pabomarowux xapaxtepusyetr 3PpheKTHB-
HOCTh PabOTHI BCEro KOJUIEKTHBA Tpeanpusatvs. OHa W3MEpSeTCs KOJIMYe-
CTBOM MPOAYKITUU B PyOJISX, BBHITYIICHHONW B CAMHUILY BPEMEHHU B pacueTe Ha
OJITHOTO pabOTaIOUIETo.

IIpoussooumenvrocms 0b6UjecmeenHo2o0 mpyoa OUEHUBAIOT MyTEM COIIO-
CTaBJICHUSI KOJMYECTBA BBIMMYCKACMOW MPOAYKIIMH 3a HEKOTOPHIH WHTEPBAI
BPEMEHHU C TPYIOBBIMH 3aTpaTaMu. [Ipy ’TOM yUHUTHIBAIOT 3aTPAThl MPOILIOTO
TPy/Ja, BIOKEHHBIC B CO3JaHUE OOOpPYAOBAHMS, 3MaHUA U T. 1., TEKYyIIUE 3a-
TpaThl OBEIECTBIEHHOTO Tpy/Ja (OCHOBHBIE M BCIIOMOTATENbHbIE MaTEpPHAIbI,
ANIEKTPOIHEPTHSI, HHCTPYMEHTHI U T. 11.) U TEKYIIHE 3aTPAThl )KUBOTO TPyAa.

BrImyieHHy 0 TPOIYKITUIO U3MEPSIOT MO0 B HATYPaTbHBIX MTOKa3aTEISIX
(mTykax, eIMHUIIAX MacChl WM 00bema) 0o B pyossix. CymMapHbie TPYI0-
BbIE 3aTpaThl BHIPAKAIOT JTUOO B €IUHUIIAX a0CTPaKTHOTO TpyAa (UEIOBEKO-
Jac, 4eJIOBEKO-/ICHb), TN0O0 B pyOJIsX.

KOHTPOJIBHBIE BOITPOCHI

Ha3zoBure BUABI U341 B MAITIMHOCTPOCHUH.

Yrto Takoe JXKU3HEHHBIN UK U30CTUS?

Kaknmu nokaszaTensiMu XapaKTepU3yeTCsl KaUeCTBO U3IEIIAN?

YTo MOHUMAIOT MO/ TEXHOJIOTUYHOCTHIO KOHCTPYKITUU U3EITIUS?
Kakumu nmapameTpaMu XxapakTepu3yeTcsi TOUHOCTh AETAJIM U Mallu-
HBI?

Yewm 00bsICHSICTCSI HEMPEPHIBHOE MOBBIIIEHUE TOYHOCTH MaIlIUH?

Yem TeXHOJIOTMYECKUI MTPOLIECC OTIIMYAETCS OT MPOU3BOJICTBEHHOTO?

32

ok wbhPE

N o



8. Uro BkirOYaeT B ceOsi TeXHUYECKast MOATOTOBKA MPOU3BOICTBA?

9. Yro Takoe onepanus?

10.Yto Takoe mepexon?

11.Yrto Ha3pIBaeTCs CPEACTBAMU TEXHOJIOTUYECKOTO OCHAILICHHUS?

12.Yt0 Takoe mTy4yHOe BpeMs?

13.Kakast yacTh IITYYHOTO BPEMEHHU HAa3bIBACTCSI OCHOBHBIM BpeMEHEM?

14 Kakass 4yacTh IITYYHOTO BPEMEHH HA3bIBACTCS BCIOMOTATEIbHBIM
BpeMeHeM?

15.Y10 Takoe noAroTOBUTEIbLHO-3aKIIOUUTEIILHOE BpeMs?

16.Yto Takoe xpoHoMeTpax u pororpadust pabouero mHs?

17.Ha3zoBHUTE OCHOBHBIEC TUIIBI MMPOU3BOJICTB B MAIIMHOCTPOCHUH U Jaii-
T€ UX KPaTKYI0 XapaKTEPUCTHUKY.

18.YTo Takoe TaKT BbIMYyCKa U3CIHIA?

19.YTo0 moHMMaeTcs Mol CHHXPOHMU3AIMEH OTnieparuii?

20.YeM moTOYHOE MPOU3BOACTBO OTIMYAETCS OT HEMOTOYHOTO?

21.Kakumu nokasatensiMy OLIEHUBAETCS IPOU3BOAUTENBLHOCTD TpyAa?
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2. OJIO)KEHUSA U METO/Ibl TEOPUHM BEPOSITHOCTEHN U
MATEMATHUYECKOH CTATUCTUKHU, MIPUMEHSAEMBIE
B TEXHOJIOTUN MAIINHOCTPOEHUA

[Ipu n3roToBieHnu aeranei U cOOpPKE MAIIUH UX Ka4€CTBO, B YACTHOCTH,
r€OMETPUYECKass TOYHOCTh 3aBHCUT OT OOJIBIIOIO YHUCIA TEXHOJIOTHYECKUX
¢dakTopoB. [Ipuyem 3TH 3aBUCUMOCTH HOCST BEPOATHOCTHBIN Xapakrtep. B cBs-
3U C 3TUM pEIICHUE 3a/la4yl O0ECIeUYeHUsl KauecTBa MalluH TpeOyeT MpUBIIe-
YEHUS NOJIOXKECHUM TEOPUU BEPOSTHOCTU U MAaTEMAaTUYECKON CTAaTUCTHKH.

2.1. CJIy‘IﬂﬁHLIe BCJIMYIHUHBI M 3aKOHBbI UX paclpeacJICHUA

Cayuaiinou Ha3bIBAIOT BEJIMYHMHY, KOTOPask NPUHUMAET T€ WM UHBIE 3HA-
YEHUS! C ONpPENENIEHHON BepOSTHOCThIO. CiyyaliHble BEIMYMHBI MOTYT OBIThH
JTUCKPETHBIMU U HEMTPEPHIBHBIMHU.

Jluckpemuvivu C1ydyaiHbIMU BEJIMYMHAMU HA3bIBAIOTCS TAKUE, KOTOPHIE B
pe3yJbTaTe UCIBITAHUKA MOTYT IPUHUMATh JIUIIb OTAEIbHBIE, N30JIUPOBAHHEIE,
0OJIbIIEH YaCThIO IEJIOYMCIICHHBIE 3HAUEHUS, U HE MOT'YT IIPUHUMATh 3Haye-
HUsI, IPOMEXYTOUHBIE MEXAy HUMHU. Hanpumep, KOJIM4eCTBO HETOAHBIX JAETa-
Jiel B MapTUU MOKET OBITh TOJBKO IEJIBIM MOJIOXKHUTEIBbHBIM YnucioM 1, 2, 3 u
T. 1.

Henpepuignoii ciiydyailHON BEIMYMHOW HA3bIBAETCA Takasi, KOTOpas B pe-
3yJbTaTe UCHBITAHUA MOXET MPUHUMATH JIFOObIE YUCIICHHbIE 3HAYEHUS B Tpa-
HULIAX ONPEAEIECHHOTO MHTepBaa. Hanmpumep, NelCTBUTENBHBIE pa3MeEpHI Je-
Tajeil, 0OpabOTaHHBIX HA CTAHKE, SBJISIIOTCS CIyYalHBIMM BEJIUYMHAMH HE-
MIPEPHIBHOTO THUIIA, TAK KaK OHU MOTYT MPUHSTH JTI000€ YNCICHHOE 3HAaYCHUE B
HEKOTOPBIX ITPaHULIAX.

C xaxaoi cmydyailHOM BEJIMYMHOM MOYKHO CBSI3aTh OIpPEAENIEHHOE COObI-
tre. CoObITHE, KOTOPOE MOKET MPOU30UTH WM HE MPOU30UTU B pe3yJibTaTe
JAHHOTO HCHBITAHUSI, HA3bIBAIOT Cly4alHbIM. KOJIMYECTBEHHON OLIEHKOM BO3-
MOKHOCTH OCYILECTBJICHHS CIy4alHOTO COOBITUS A CIIy’)KUT BEpPOSITHOCTH
P(A).

BepositHOCTBIO cOOBITHS A Ha3bIBalOT OTHOIIEHHME YHMCIa CIydaeB M,
0JIArONPUSATCTBYIOIIUX 3TOMY COOBITHIO, K YUCTy N BCEX BO3MOXKHBIX Cllyda-
€B B IAHHOM HUCIIBITAaHUU:
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P(A):%.

IIpu 5TOM BC€ CIlydau JIOJKHBI ObITh PABHOBO3MOKHBI, HECOBMECTHMBI U
HE3aBHCHMEL.

BeposTHOCTE COOBITHS ONPENEISIETCS B IPEANONOKEHUN IIPOBEICHUS
OY€eHb OOJIBIIOIO YKC/IA UCIIBITAHKM, II09TOMY OHA MMEET TEOPETHMYECKUH Xa-
pakTep. DMIUPUIECKOH XapaKTEPUCTUKOW BO3MOXKHOCTH CIIy4ailHOrO COOBI-
i A sBIsETCS 4acToCTh cobbius M(A), KoTopas mpeacTaBiaseT coOol OT-

HOILLICHHUE YaCTOTHI N; MOABIEHUs COOBITHUSA A K 00wIEeMy 4MCIy N IPOBEACH-

HBIX MCIIBITAHUU:
N
m(A)=—.
n

Mexay BEpOSTHOCTBIO M YaCTOCTHIO KaKOro-JIMOO COOBITHS CYIIECTBYET
pUOINKEHHOE PABEHCTBO
m n
N n’

KOTOpPOE OKa3bIBAE€TCS TEM TOYHEE, YEM OOJIbIIIE YHCIIO UCTIHITAHUH.

Jsist Toro 4yToOBI OXapakTEepPU30BaTh CIyYalHYIO0 BETMYMHY HYKHO 3HATh
ee pacnpenenenue. [lon pacnpeoenenuem cnyuatinoti enudurst TOHUMAIOT CO-
BOKYITHOCTh €€ 3HAUYCHUH, PACIIOJIOKEHHBIX B BO3PACTAIOIIEM MOPSIKE, U YKa-
3aHHEM JIM0O WX BEPOATHOCTEH B TEOPETHUYECKOM pacipeaesieHuu, JTu0o ya-
CTOCTEU B SMIIUPUYECKOM.

Pacnpenenenust TUCKPETHBIX CIyYaHBIX BEIUYUH MOXHO MPEJICTABUTH B

Buje Taba. 2.1 m 2.2 unm rpaduka (puc. 2.1), MOCTPOEHHOTO HAa OCHOBAaHUU
Tabi. 2.2.

P(A) =

Taomuma 2.1

Teopemuueckoe pacnpeoenenue OUCKPEMHOU CIYYAUHOU 8eIUYUHDBL

X X X2 X3 Xy e X

PO | PO | PO | PO | PO | .. | P() | SP()=1
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Tabmuna 2.2

Omnupuueckoe pacnpeoenieHue OUCKPEemHOU CIy4auHOU 8eTUYUHbL

X 2 3 4
mo[ 1) s w0 s L g
n 32 32 32 32 32 32 0

B nanbHeiiem OyeM paccMaTpuBaTh TOJIBKO HEMPEPBIBHBIE CIyYaliHbIE
BEJINYHHBI.

n/n

10/32

I

5132 [

1/32

I

Puc. 2.1. Pacnpenenenue TUCKPETHON CIIy4YaliHOW BETUYUHBI

JIJisi TEOpPETUYECKOTO ONMUCAHUS PACHpe/IeTICHUSI HETPEPhIBHBIX BEIUYUH
OOBIMHO HCIIONB3YIOT Ou@epenyuanvuyio yuxyuto pacnpeoenenus ¢(X),
KOTOPYIO Ha3bIBAIOT TAKXKE NIOMHOCMbIO 6epoamHuocmu. JlnddepeHimanbHyro
(GYHKIIMIO pacripeielieHuss MOKHO MPEACTaBUTh B BUJIE KPUBOM, UMEIOIIEH Ty
i unHyto ¢opmy (puc. 2.2). BepossTHOCTh TOTO, UTO CllydailHasl BeJIMYMHA X
IIPY HMCIIBITAHUAX TPUMET 3HaYeHHE OT a N0 b paBHa ompejeneHHOMY WHTE-
rpajy B mpenenax oT a 1m0 b ot muddepeHimanbHOl GYHKIIMU pacrpeere-
HUS, T. €.

b
Pa<x<h)= J.q)(x)dx.
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o(x) |

-0

=Y

Puc. 2.2. Kpusas nuddepennnansHoit QyHKIIMN pacrpeneacHus
HETIPEPBIBHOW CIIy4aiiHON BEJTWYMHBI

Ta0muna 2.3

Imnupuueckoe pacnpeoeieHue Henpepul8HOU CAYYAUHOU 8eTUYUHbBL

WHTepBasbl 3HAYEHUH X Yacrora N Yacrocts N; /N

20-20,05 2 0,02
20,05-20,10 10 0,10
20,10-20,15 24 0,24
20,15-20,20 30 0,30
20,20-20,25 22 0,22
20,25-20,30 10 0,10
20,30-20,35 2 0,02

_ i _

> n; =100 > - =1

OdeBHUIHO, YTO €CIIM CIyYaiHas BeJIMYMHA X HW3MEHSCTCS B Ipejaeliax
+oo (cM. puc. 2.2), TO BEpOSTHOCTh TOTO, YTO OHA MPH HCIBITAHUSIX MPUMET
mo0oe 3HaYeHUE B MHTEpBajie oo paBHa 1, T. €.

+00
P(—0 < X < +00) = _"q)(x)dx =1.
—o0
JIs1 yCTaHOBIIEHUS! SMIIMPUYECKOTO PACIpPENEICHUs HENPEPBIBHBIX CIIY-
YaiHBIX BEJIMYMH MOCTYMAOT CIEAYIONMM 00pa3oM. B COBOKYNMHOCTH 3Haue-
HUN CIy4allHON BEJIMYMHBI, MOJYYCHHBIX B PE3yJIbTaTe HCIBITAHUN (HAIpu-
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Mep, U3MEPEHHBIX Pa3MEpoB JAeTallel mocjae 00pabOTKM HA CTaHKE), HAXOJSAT

MAaKCUMAJIbHOE X U MUHUMAJIBHOE X SHAYCHUSA U OIIPCACIIAIOT Pa3HOCTDh

max min

R= Xmax — Xmin 1

KOTOPYIO Ha3bIBAIOT pazmaxom pacnpeodenenus. Pa3max NensT Ha psll paBHBIX
MHTEPBAJIOB, IUPUHA KOTOPBIX MPUHUMAETCSI HECKOJIBKO OOJBIIEH MOTPenIHo-
CTH U3MEPEHUSI CIyYAHOM BEIWYMHBL. /[amee moACUMTHIBAIOT YHCIO CIIy4ail-
HBIX BEJIMYMH, [TONIABIINX B KAKJbII MHTEPBAJL, T. €. HAXOAAT YaCTOTHI, a 3aTEM
— 4aCTOCTH IO MHTepBanaM. 1103ToMy smnupudeckoe pacrpenciieHue Helpe-
PBIBHOM CITy4ailHOM BEJTMYMHBI UMEET BUJ Ta0JI. 2.3.

OTO pacrpeneseHre MOXET ObITh MPEICTaBICHO B BHJE CTYIEHYATOrO
rpaduka uiam B BUJIE JoMaHOW KpuBOil (puc. 2.3). CTyneH4arsii rpaduk Ha3bl-
BAETCS 2UCMOSPAMMOU pacnpeoeienus, a JOMaHas KpUBas — HOAUSOHOM pdc-
npeoenenuss Ui IMAUPUIEeCKOU KPUBOU pacnpeoeieHus..

n./n
0,25 - /\\<2
/

0:10 / \
0,05 / \
L/ \

0
20,0 20,1 20,2 20,3 x, MM

Puc. 2.3. DOmnupudeckoe pacnpeneneHne HepepbIBHON
CIIy4aifHOW BeIMYMHBL: 1 — rucTorpamma; 2 — moJMroxH

IIpu aHamu3e pacnpencneHuid CIy4aHbIX BEJIIMYMH HCHOJIB3YIOT P
YUCJIOBBIX XaPAKTEPUCTUK, KOTOPBIE ONPEIAEIAIOT MOJOKEHUE EHTPA TPYIIIU-
pOBaHUs CIIy4YallHOM BEJIIMYMHBI U €€ pacCEuBaHUE OTHOCUTEIBHO Hero. B ka-
YECTBE XAPAKTEPUCTUK LIEHTPA TPYNIIMPOBAHMS Yalle BCETO MCIOJIb3YIOT Ma-
TEMaTHUYECKOE OXXUJAaHUE CIydallHON BENMYMHBI U €€ cpeaHee apupmeTnye-
CKO€ 3HAYCHHE, a B KAYECTBE XAPAKTEPUCTHUK PACCEUBAHUS — JUCIEPCUIO U
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CpeHee KBaApPaTUIECKOE OTKIIOHEHUE CITyYalHOW BEJINYHHBI.
Mamemamuueckoe oxcuoanue M, HENPEPHIBHON CIIy4allHON BEJIINYHMHBI

+00
m, = j xf (X)dX.

Cpeonee apugmemuueckoe 3Hauenue X HENPEPHIBHON CIydyaiHOM Be-
JUYUHBI BRIYUCIISIETCS 110 (hopMyJie

X =

S|

i XN, (2.1)
i1

rae X; — CpeJHee 3Ha4eHHUE CIIydallHOM BEJIMYMHBI B MHTEpBaie; N, — 4acToTa
3HA4EHUH X;; M — YUCIIO UHTEPBAIOB; N — 00Iee YUCIO HAOIIOAECHHBIX 3HA-

YEeHUH X.
Hucnepcua D, HenpepbIBHOU CIIy4aiiHON BEJIMYUHBI

D, = [o(x)(x—m,)2dx.

Jucnepcust UMeeT pa3MepHOCTh, MPEJICTABISIONIYI0 CO00M KBaapaT pas-
MEPHOCTU CaMOU ciiy4aiiHoi BennuuHbl. Ha mpakTuke 310 Heyno0HO. [loaTo-
MY 4alle MOoJIb3YIOTCA HE JUCTIEPCUEH, & KOPHEM KBAJIPATHBIM U3 HEE, B3ATHIM
CO 3HAKOM «ILITIOC» U HA3bIBAEMBIM CPEOHUM K8AOPAMUYECKUM OMKIOHEHUEM

G =+,/Dy = +Tq>(><)(x —m,)2dx .

JIis SMIIMPUYECKUX pacipeelieHnid CpeHee KBaapaTUIeCKOe OTKIOHE-
HUE omnpenensiercs no Gpopmye

i(xi_i)zni

o=+ : (2.2)
n

B 3aBucuMocTH OT yCIOBUM HCIBITAHUM PACIPEACIICHUE CIYyYalHbIX BeE-
JIMYUH MOXKET MOJAYMHATHCS TEM WIM UHBIM 3aKOHaM. 3aKOHOM pachnpeoeneHus
CIYYAUHOU BelUYUHbI HA3BIBAECTCA BCSKOE COOTHOILCHUE, YCTAHABIIMBAIOLLEE
CBSI3b MEXKIY BO3MOXHBIMU 3HAUEHUSIMH CIYyYallHOW BEJIIMYHMHBI U COOTBET-
CTBYIOILIMMHU UM BEPOATHOCTSIMHU.

Haubonbiiee mpakTHueckoe 3HAYEHHE B TEXHOJOTUH MAIIMHOCTPOCHHUS
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MMEET 3aKOH HOPMAJIbHOTO pacIpeiesieHns niu 3akoH ["aycca.
Huddepennmansuas GyHKIMS HOPMAJIBLHOTO pacnpeieneHus (ypaBHEHUE
KPUBOM ATOTO pacIipe/ielieHus) UMEET BU/T

1 _(x-my)?
2
o(X)=——=—e 2 | (2.3)
o\ 27
re X — IepeMeHHas cliydaiiHas BEJIMYWHA; G — €€ CpeJHee KBaJApaTHIeCKOe
OTKJIOHEHHE; M, — MaTeMaTHYEeCKOE OKUJIaHWE BEIUYUHBI X; € — OCHOBAaHHE

HaATypaJbHBIX Jorapu(moB.

KpuBas HOpManbHOro pacmpeaeneHusi UMeeT XOoJIMOooOpa3Hyio ¢GopMy
(puc. 2.4). OHa cMMMETpPUYHA OTHOCUTEIBHO KOOPAMHATBL X =M, , T. €. PaBHO-
BO3MOYKHBI OJINHAKOBBIE MOJIOKUTEIbHBIE U OTPULIATEIbHBIE OTKIIOHEHUSI X OT
m, . IIpx 5TOM MEHBIINE OTKIOHEHUS 00JIee BEPOSITHBL, YeM OOJIBIIHE.

[TonoxxeHne KpUBOM OTHOCUTENILHO Hauajaa KOOpAMHAT U ee (opma ompe-
AEIAI0TCS AByMs mapaMmerpamMu M, u 6. C uaMeHeHneM M, Gpopma KpUBOU HE
U3MEHSETCS, HO U3MEHSETCS €€ MOJIO)KEHNE OTHOCUTENIBHO Hadajaa KOOPAWHAT
(puc. 2.5). C u3sMeHeHueM G TMOJIOKEHHE KPUBOM HE U3MEHSETCs, HO U3MEHSI-
ercs ee popma. C yMEHBIIEHHEM G KpHUBas CTAHOBUTCS OOJie€ BBITSHYTOM, a
BETBU €€ cOnmmxkaroTcs (puc. 2.6).

o0t o(x) |

Puc. 2.5. Bausgnue M, Ha MOJ0XKEHHE

Puc. 2.4 KpuBas HOpMaibHOTO

pacIIpeeeH s KPUBOIl HOPMAJILHOT'O pacipeeIeHUs

OTHOCHUTCJIbHO Ha4dalla KOOpAUHAT

BeposTtHOCTB P(—oo <X< +OO) =1 mnpexacraBmsier co0OM IJIOMIAAb IO

KPUBOM HOPMAaJIbHOIO pacrpezeneHus. BeposTHOCTh 3HaueHud X B J000M
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ApyroM UHTEpBane X;, X, (puc. 2.4) 6yner paBHa (B 10JIIX €JUHULIBI)

Xo _(X_mx)2
_[ e 200 (x.
X

P(X <X<X,)=

1
ov2n

Puc. 2.6. Bnusuue BeJIUUYHUHBEI G
Ha (hopMy KPUBOK HOPMAIIBHOTO
pacrpenenenus (6 > 6" >c")

[IpousBeneM 3aMeHy IEPEMEHHOM X IMyTEM MOJICTAHOBKU

x—mx_t

o
YuutbBas, uto X =tc+m, u dx=odt, noaydum

t, t

1 .
P(x1<x<x2)=—je 2t . (2.4)
\2m
1
X —m X, —M
HoBble mpeiesbl MHTErpupoBanus t = 2—>* u t, = 2—* sameHum
c c

npenensl X, U X,. IIpaByro yacTb ypaBHeHUs (2.4) MOKHO IIPEJICTABUTH B BUIE

CYMMEI JIBYX HHTCTPAJIOB!

o t? t, t* 1 t, t* y t?
_[e 2dt+J'e 2dt |= je 2dt—J'e 2dt |.
0

: V| ; ;

P(x1<x<x2)=%

e
WuTerpan F _[e 2dt = ®(t) mocuT HasBaHME HOPMHMPOBAHHOW (PYHK-

To
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X—m,
005051 Jlanmaca. Ero 3HaueHue M Ppa3JIMIHbIX t=——7= Ta6YJ'II/IpOBaHI)I u
&)

HPUBOJATCS B JUTEPAType MO TEOPHH BEPOSTHOCTEH M MaTeMaTHYeCKOW cra-
TUCTHKH.
Taxum oGpazom, moTyduM

P(X1<X<X2):q)(t2)_q)(t1):q)(xz_mxj_q)(xl—m
(0}

X j (2.5)

&)

T. €. OIIPCACIICHUC BCPOATHOCTHU TOI'O, YTO Cﬂy‘{aﬁHa}I BeJIMYMHA X HaXOIUTCS
B IIpcaciaax Xl’ X2 CBOOUTCA K HAXOXKIACHUIO PASHOCTH MCKAY ABYM:A 3HAYC-

HusiMu (pyHkuuu Jlamiaca, coorBercTByromuMu t, u t;. Tak kak 3Ta QyHKIMS

HEYeTHas1, TO JIsl OTPULATENbHBIX | TaOIUyHbIe 3HAUE€HUsI OEpyTCs CO 3HAKOM
«MHUHYCY.

BeTBn KpuBOW HOPMAJIBHOIO pPACHpENENeHUs MPOCTHPAIOTCA B 100 U
ACUMIITOTUYECKH MpUONIKAIOTCS K ocu adcuucc. OIHAKO yxke NpH
X=m, =3c OHM TaK OJM3KO MOAXOIAT K 3TOU OCH (CM. pHC. 2.4), YTO BEPOAT-

HOCTB ITIOIIaJJaHMA cnyqaﬁﬂoﬁ BCJIMYMHBI B MHTCPBAJI mX —30, mX +30 co-

crasizeT 0,9973 wmm 99,73 %. [103TOMY B TEXHUKE IIPUHATO CUATATH, YTO I1O-
JI€ PacCeMBaHUA (0 CIYyYalHOM BEJIWYMWHBI, MOJYUHAIOLIEHCS HOPMAJIbHOMY
pacnpe/esIeHnI0, COCTaBIsET 6G .

HopManbHbBIN 3aKOH pacHpenerneHuss UMeeT MECTO IIpU YCIOBHM, 4YTO
Clly4aiiHasi BeJIMUMHA SIBJISIETCSA PE3yIbTaTOM JIEUCTBHS OOJBLIOTO YMCia pa3-
JUYHBIX (PAKTOPOB, MPUYEM CPEIU HUX HET JOMUHHUPYIOLIErO, T. €. UHTEHCUB-
HOCTb BIJIMSIHUS KQXKIO0T0 (paKTopa Ha CllydailHyI0 BEJIMUYHUHY MPUMEPHO OJUHA-
KOBa. JTOMY 3aKOHY IOJUYMHSIOTCS: pa3Mephbl JeTajlel, Macca 3aroTOBOK U Je-
Tajed, TBEPAOCTh UX MaTepuajlia U Jpyrue MEXaHWYECKHE CBOMCTBA, BBICOTA
MUKpPOHEPOBHOCTEW 00pabOTaHHBIX MOBEPXHOCTEH, MOTPEIIHOCTA U3MEPEHUM
Y HEKOTOPBIE APYTUe BEINYNHBI.

Ecnn ykazaHHOE ycCiIOBHE HE BBINOIHACTCS, TO PACHpPEICIICHUs HEIpe-
PBIBHBIX CIIyYalHBIX BEJIMYUH ITOJYUHAIOTCSA APYyTrUM 3akoHaMm. He ocranasinu-
BasCh HA BCEM MHOT000pa3HM 3TUX 3aKOHOB, KOCHEMCS TOJBKO JBYX M3 HUX:
3aKOHA PaBHOW BEPOSATHOCTH MU 3aKOHA CHUMIICOHA, UMEIOIIUX MPAKTHUYECKOE
3HAYEHUE B TEXHOJIOTUN MAIIMHOCTPOEHUS.

Pacnpenenenne 1o 3akoHy paBHOW BEPOSATHOCTH MMEET MECTO TOTAa, KO-
r/1a Hapsay CO CIy4aHbIMU (DakTOpaMu JEHCTBYET NTOMUHUPYIOIIUA CHUCTE-
MaTUYECKUU (PaKTOp, HEMPEPHIBHO U PABHOMEPHO M3MEHSIIOUIUI BO BPEMEHHU
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MATEMAaTUYCCKOE OXHAaHue M, cnyqaﬁHoﬁ BCJIIMYMHEI. Fpa(l)I/I‘{CCKI/I TaKo€

pacrpeeneHrue npeacTaBisieTcsl NpsaMoyrojibHUKoM (puc. 2.7). Ilpu uzmene-
HUM CIYYailHOW BETHMUYUHBI X OT & 110 b

b
P(a<x<b):_[f(x)dx:1.

S
m,
Puc. 2.7. Pactipenenenune
CIIy4YalHOM BEJIMYMHBI 110 3aKOHY
PaBHOM BEPOSTHOCTH
0 a b x

Huddepennmansuas QyHKIUS pacipeeaeHus
1 npu as<x<b;
f(x)={b-a
0 nmpm x<a;x>h.

MareMatrnyeckoe 0KHJlaHue, JUCIEPCHs] U CpEJHEE KBaJIpaTUYECKOE OT-
KJIOHEHHE COOTBETCTBEHHO PaBHBI:

2
:b+a; D_b+a _ _b-a

m = oc=—+.
2 X 12 2.3

K pacnpenenennto CuMncona mpuBOAUT CIOKEHUE JBYX CIyYalHBIX Be-
JUYHUH, TOJYMHEHHBIX 3aKOHY PaBHOW BEPOATHOCTHU TMPHU OJMHAKOBBIX Xapak-
TepucTHKax pacnpeneneHusi. Kpusas pacnpenenenuss CUMIICOHA UMEET BUJ
paBHOOEIPEHHOI0 TpeyroJibHUKa (puc. 2.8), u3-3a yero 3akoH CUMIICOHA ya-
CTO Ha3bIBAIOT 3aKOHOM TpeyroybHuKa. [Ipu BeIOOpe B KauecTBe Havasia Koop-
JTMHAT MaTEMaTUYeCKOTO OxuaaHus auddepeHiunanbias GyHKIUsS pacrpese-
JICHUSI UMEET CJICAYIONUN BU/T;
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1 x| | mpu —a<x<a;

f(x)=1al~ a
0 npu X<-—-a;X>a.

Puc. 2.8. Pacnipenenenue ciny4aiiHoOM
BEJIMYUHBI 10 3aKoHy CUMIicoHa

2.2. AHAIM3 TOYHOCTH 00padOTKH 3ar0TOBOK
10 KPUBBIM pacrpe/ieieHus

VYkazaHHBIN aHATIU3 BBIMOJHSIOT C IIEJIbI0 HanOoIee JOCTOBEPHOM OIEHKH
(dakTHUeCKO TOYHOCTH OOpaOOTKM 3aroTOBOK HAa TOW WJIM MHOW ONEpaIlvi,
ompeseseHUs] BEPOATHOTO MPOLIEHTa Opaka, KauecTBa pa3MEpPHON HACTPOWKH
ctanka. [lomyueHHble B pe3yibTaTe aHaian3a JaHHBIE O TOJSX pacCEUBaHUS
rmapamMeTpOB TOYHOCTH 3arOTOBOK CITY»aT OCHOBOM JIJIsI CO37aHUSI HOPMATHBOB
TOYHOCTU 00pPaOOTKH, KOTOPhIE HEOOXOAUMBI MPU MPOCKTUPOBAHUH TEXHOJIO-
TUYECKUX MPOIIECCOB U3TOTOBIICHUS JETAJICH.

MeToauKy aHai3a TOYHOCTH C TIOMOIIBIO KPUBBIX pacIpenesieHus pac-
CMOTPUM TIPUMEHHMTEILHO K pa3MepaM 3aroTOBOK, paclpeeicHUE KOTOPBIX
MOIYMHSCTCS] HOpMaJIbHOMY 3aKoHy. [Ipu apyrux 3akoHax pacrnpeneieHus dTa
METO/IMKA HECKOJIBKO BUIOU3MEHSETCS, HO CYTh €€ OCTAeTCs TAKOM Ke.

AHanu3 TOYHOCTH 00paOOTKM 3arO0TOBOK IO KPUBBIM PACTIPEIICIICHHUSI BbI-
TIOJTHSIETCSI CIEAYIONUM 00pa3oM.

1. U3 maptum oOpaboTaHHBIX Ha OIEpalyMy 3ar0TOBOK (FreHEpaIbHOM CO-
BOKYITHOCTH) OepeTcsi BRIOOpKa (Tpymma 3aroTOBOK).
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JIJ1st TOrO 4TOOBI TIO TAHHBIM BBIOOPKH MOKHO OBLIIO YBEPEHHO CYIIUTH O
TOYHOCTH pPa3MEpOB 3aroTOBOK B TE€HEPAJIbHON COBOKYMHOCTH, BBIOOpKaA
J0JIKHA OBITh PENpPe3eHTATUBHON (TIpelicTaBUTENbHOM). [I1s1 9TOr0 OHA MOJIK-
Ha OBITH CIy4aiiHONH W MUMETh HEOOXOauMBIH 00BeM. BriOopka HasbiBaeTcs
CIIy4aiiHOM, eCJii Bce OOBEKTHI (3arOTOBKH) T€HEPATbHON COBOKYITHOCTH HMeE-
0T PaBHYIO BO3MOXKHOCTH MOMAcTh B BBIOOPKY. C 1eibi0 0OecreueHus: ciy-
YaifHOCTH BBIOOPKM 3arOTOBKH, COCTABIISIIOIIME T'€HEPAIbHYI0 COBOKYITHOCTD,
OOBIYHO THIATEJIPHO MEPEMENINBAIOT B Tape U BHIOMPAIOT UX U3 Pa3HbIX MECT
Tapel. O0BeM BbIOOPKH N 00b19HO cocTariseT S0—100 mTyk.

2. Tlpom3BoauTCs H3MEpPEHUE HHTEPECYIOLIErOo pa3Mepa y 3aroTOBOK
BBIOOPKH.

IIo pe3ynbpraram M3MEPEHHUI ONpPENEIAETCS pa3Max PACHpPEEICHUs, KO-
topbiit ipu N =50—-100 mTyk genurca Ha 6—8 UHTEPBAJIOB U MOICUUTHIBACTCS
AMIMPHUYECKAsl YaCTOTa N — YUCIIO 3arOTOBOK, MTOMABIIUX B KaX/Iblil HHTEPBaJ

(Tabm. 2.4). HaxoasTcs cepeilMHbl MHTEPBAIOB (CpEeIHUE 3HAUYECHUS pa3MEPOB B
MHTEpBAJIE) X; U CTPOSTCA TMCTOrpamMma M 3MIMpHUYecKas KpuBasl (IIOJIUIOH)
pactipenenenus pa3zmepoB (cM. puc. 2.9). Ilo popmynam (2.1) u (2.2) noacuu-
THIBAIOTCSl CpeaHee apu(pMETHUYECKOe 3HAa4YeHHE pa3Mepa B BBIOOPKE U €ro
CpelHee KBaJpaTUiyeckoe OTKIOHEHHe. i1 paccMaTpuBaeMoro nmpumepa (CM.
1abm. 2.4 u puc. 2.9) X =19,928 mm, 5=0,0279 Mm.

Tabnuua 2.4

QanuputteCKoe u meopemuveckoe pacnpedeﬂeHue pasmepoes

NuTepBans! Cepeanna Owmmu- Teopernue- | Teopernde-
pasmMepoB WHTEpBa- prHecKad t Z, CKas 4acTo- | ckas 4acToTa,
1, % 4acToTa, - I —
oT o : n > !
19,86 | 19,88 19,87 3 2,07 | 0,0468 3,40 3
19,88 | 19,90 19,89 16 1,35 | 0,1604 11,50 11
19,90 | 19,92 19,91 22 0,64 | 0,3251 23,50 23
19,92 | 19,94 19,93 25 0,072 | 0,3980 28,55 29
19,94 | 19,96 19,95 19 0,785 | 0,2940 21,45 22
19,96 | 19,98 19,97 13 1,50 | 0,1295 9,20 9
19,98 | 20,00 19,99 2 2,20 | 0,0355 2,60 3
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3. Crpoutcs TeopeTnueckasi KpuBas HOpMaJIbHOTO pacnpeaeneHus. [Ipu
ATOM IPUHHMMAIOT, YTO CPEJIHEE KBAIPATUUECKOE OTKJIOHEHUE pa3Mepa B TEO-

PECTHYCCKOM PACIIPCACICHUU COBIIAAACT C €TI0 3HAUYCHUCM B OMIIMPUYICCKOM, a
m, = X.

55 ///\\ I
20 7/ Q
15 \‘\ 2

-
" // ANNE
%

/4

0 19,86 19,88 19,90 19,92(19,94 19,96 19,98 20,00 |x, MM
X=19,928 mm_
36=0,0837 MM 30=0,0837 mMm

E 3

Puc. 2.9. I'uctorpamma (1), smnupudeckast Kpusas (2) ¥ TeOpeTHIECKas
KpHBas HOPMAJILHOTO pacrpeiesieH st pa3mepos (3)

[TpuOIMKEHHO MOKHO CUUTATh, YTO

T _
)= —e
na o+/2n

rac n;r — TEOpEeTHUYECKasa 4yacToTa, a — IIMPHUHA MHTCpPBaJa. N3 storo BBIpaXKC-
HHA ITOJTYYHUM

2 2
n| —_—e G

C 27

X
[Toxncrasidas B nociieiHee BoIpaxkeHue t = , Oy/IeM UMETh

&)

1'2
i )
C 2T
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Oo6o3Havas \/_ne 2 =7,, OKOHYATEIIbHO TMOIYYUM CICAYIOUIYI0 (op-

MYJy Ui IoacdcTa TeOpeTquCKOﬁ qaCTOThbI

na
6)

Bennuuna Zt BBIYHUCJICHA OJIA PA3JIMYHBIX tu IMPUBOOUTCA B JIMTCPATYPC

10 MaTeMaTHYECKON cTaTHUCTUKE. 3HaueHue { Ui Kak[Ioro MHTepBajia pa3Me-
pPOB HaxoAUTCs 1o (popmyie

X
(&)

3Hayenusa t, Z,, niT JUISL pacCMaTpUBaEeMOro TpUMEpa yKa3aHbl B
Tabn. 2.4. Teoperuyeckas KpHuBasi HOPMAJbHOTO pPacHpElEICHUs pPa3MEpOB
npuBeaeHa Ha puc. 2.9.

4. IIpousBoauTcst MpOBEPKa COOTBETCTBUSI IMIIMPUUECKOTO pacIpenese-
HUSL TEOpeTHYecKoMy. [[s1 3TOro MCHoNb3yIoT psifi KPUTEPUEB, U3 KOTOPBIX
HauOoJIbIlIee MPAKTUIECKOEe MpUMeHeHne nMerotr kputepuu [lupcona u Kon-
MOI'OpOBa, paCCMaTPUBAEMBIE B CIELMAIBbHOM JTteparype. [Ipn Hanmmunm Ta-
KOT'O COOTBETCTBHUS JAJNbHEHIINNA aHAIU3 TOYHOCTU NMPOU3BOJUTCS MO TEOpe-
TUYECKOW KPUBOM HOPMAJILHOTO paclpeesIeHUs pa3MepOoB.

Ha ocHoBaHuM BEINIE€ M3JI0)KEHHOTO HAaXOIMM TIOJIE pacCEMBaHUs pa3Mme-
poB ®=60=6-0,0279=0,17 mm, KOTOpO€ XapaKTepu3yeT TOYHOCTh OTepa-
1N,

Tenepp npennonoxum, 4To Ha JaHHOM orepalyy JT0JKEH BbIIEPKUBATh-
cst pazmep 20914 MM. Tak Kak 1mose pacceMBaHUs pa3Mepa MPEBBIIIAET €ro JA0-
MyCK, TO TP BBITIOJIHEHUH OTepaluy Heu30exxeH Opak. OnpenenuM ero Bepo-
ATHBIN MPOLIEHT. B cooTBeTcTBUU C (hopmyoii (2.5) BEpOATHBIN MPOLIEHT Opa-
Ka COCTaBHT:

® [10 BEpXHEMY IPEAEITy NOJIS JOIMyCcKa
P..= 0,5-d(t,) -100 %;

® [0 HIDKHEMY MpeeIny MoJis JoImycKa
P, = 0,5-®(t,) -100%.

B 3Tux BBIpakeHUsAX
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tB:—B ’ t =
(6) (0}

H

x—)?‘ x—)?|

B paccmarpuBaemom nmpumepe: X =19,928 wmm; ©=0,0279 wmm;
X, =20,00 mm; X, =19,86 mm. Torna
20,00-19,928 19,86 —19,928
- oss; oo s
0,0279 0,0279
[To Tabnuuam HopMupoBaHHOM GyHKIMHU Jlaruiaca HaxXoAUM:
d(t,) =0,495; d(t,)=0,4925.

44,

Takum oOpazoM, moydnm
P,.= 0,5-0,495) -100%=0,5%;
P6.H = 015_0,4925) -100% = 0’75%

CH@I[YCT OTMCTUTB, YTO aHAJIM3 TOYHOCTH I10 KPHUBBIM PaCIPCACICHHA
MOJKET OBITh YCIICHIHO IMPUMCHCH HC TOJIBKO IJIA onepaunﬁ O6pa6OTKI/I 3aro-
TOBOK, HO M JJIA C60p0‘-IHI>IX N KOHTPOJIbHBIX OHepaHHﬁ. Bwmecte ¢ Tem cIeay-
C¢T UMCTb BBUAY, YTO TaKOW aHaJIW3 JIMIb (1)I/IKCI/Ipy€T (baKTI/ILICCKYIO TOYHOCTB
BBITTOJIHCHUA onepaunﬁ, HC IMO3BOJIAA OIIPEACIINTD ITYTH €€ ITOBLIILICHUS.

2.3. KoppeasiuMOHHbII AaHAJIU3 TOYHOCTH 00pPa0OTKHU 3ar0TOBOK

B TexHOMOTMM MAamMHOCTPOEHHUS HEPEIKO BO3HHMKAIOT 33JIa4M YCTAaHOB-
JICHUSI CBSI3U MEX]Iy MOTPEIIHOCTIMU O0OpaOOTKU 3arOTOBOK, HOCSIIIIUMH CITY-
YaliHBIM XapaKTep M BOZHUKAIOIIMMH Ha CMEKHBIX OMepalusIX WK mepexoaax
TEXHOJIOTUYECKOTro mporecca. K yuciy Takux 3amad, Hampumep, OTHOCHUTCS
3a/ladya yYCTAHOBJICHHS CBSI3W MEXIy pa3MepaMHu 3arOTOBKH, IOTy4aeMbIMHU
MIpU TOUCHUH, U €€ pa3MepaMHu M TBEPJOCTHIO €€ MaTepuaja TMOocie IMITaMITOB-
ku. {nst pemieHus moAOOHBIX YACTHBIX 3a]lad MPUMEHSIOT KOPPEISIUMOHHBIHI
aHanu3. OH TO3BOJISIET BBISIBUTH KOPPEISIIUOHHYIO CBSI3b MEXKIY CIyYailHBIMU
BEJIMYMHAMH Ha BXo/jie (X ) 1 Beixojie (Y ) omepanuu win nepexoaa (puc. 2.10),

OLICHUTh BO3MO>KHOCTH ITOBBIIICHUS TOYHOCTM 3arOTOBOK HAa MX BBIXOJAE 3a
CYET €€ YBEJIMYEHHUS Ha UX BXOJIE.

[lon koppenayuonnoii c6:13610 TOHUMAETCS TAKOW BUJ CBSI3U CIIy4alHBIX
BEJIMYMH Y C X, KOTJa pa3jIuyHbIM 3HAYEHUSIM X COOTBETCTBYIOT OMPEACIIECH-

HBIC CPEHUE 3HAYEHUS Y , KOTOPBIE HA3bIBAIOT YACTHBIMU CPEAHUMU Y, .
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B oOmiem Buzie ¢BA3b Y, ¢ X MOXKET OBITh BBIPAKEHA yPABHEHUEM

Y= T(%),
Ha3bIBACMBIM VpaBHeHUeM pecpeccuu Y Ha X HIHA KOPPEIAYUOHHbIM YpAaBHe-

HUem.

X Omnepamus |y
(nepexon) [ Puc. 2.10. Cxema omneparuu (riepexosa)

B mpocreiimieM cnydae Hanuuue KOPPEISIMOHHBIX CBSI3€H MOXET OBbITH
BBISIBJICHO IyTEM IMOCTPOEHHUs IpadukoB 3aBucumocteid Yy ot X (puc. 2.11).

Ecmu ¢ m3MeHeHneM X 4acTHoe cpefHee Y, m3MmeHnsercsa (puc. 2.11, a), 10
KOppEJLIMOHHAA CBSI3b Y C X cylecTByeT. Ecnu ¢ u3MeHeHreM X 4acTHOE
cpeaHee Y, ocTaeTcs MPAKTHUYECKH MOCTOSHHBIM (puc. 2.11, 6), To xoppens-

MOHHAA CBA3b Y C X OTCYTCTBYCT.

Puc. 2.11. 3aBucuMocTy MexXy ClIydalHbIMU BEJIMYMHAMHU

[Ipu KOppensAIMOHHOM aHajINu3€ TOYHOCTH OOPabOTKH 3aroTOBOK O0BEM
BbIOOpKU N mpuHUMarOT paBHBIM 100-200 mtykam. KoppensiinoHHbIi aHaIN3
BBITIOJIHAIOT B CJIEIYIOLIEH TTOCIIEIOBATEIBHOCTH.

Bce 3aroroBku BhIOOpKH HyMepyroT. [Ipou3BoasT u3MepeHne uHTepecy-
IOIIKX [MAPAMETPOB 3ar0TOBOK, HAIIPUMEP, TOTO UIIM MHOTO pasmMepa Ha BXoAe (
X) u BbIxoze (Y ) oneparuu (nepexona). [IoAcunuThIBAIOT CpeHUE aprUPMETH-
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deckue 3HaueHust X , Y H CPEIHHE KBaAPATUIECKUE OTKIOHCHHS Oy, G .

Omnpenensitor K09QGUUICHT KOPPEIBILHH [, :

> (x= X)(y V)
[ o |

yX
no,o,

SBJISIIOIIUICS MEPOM TECHOTHI CBSI3U Y C X. 3HaueHus koddduimenta Kkoppe-
JSILUN MOXKET u3MeHsThes oT 0 1o +1. Ecimn 1, =0, To Mexay y u X He MO-

KET CYLIECTBOBATh NPSAMOJMHEWHONW KOPPEISLHOHHOW CBSI3M, HO KPUBOJIU-
HelHast BO3MOXHA. Yem Ommke Iy, K +1, TeM TecHee NPSIMOIMHEIHAs KOppe-

JISIITAOHHAA CBA3b Y C X. Omna ociabeBaer ¢ HpI/I6JIH)K€HI/IeM ryx K HYJIIO.

[IpyHMMAIOT, YTO MEXKYy YaCTHBIM CPEIHUM Y, U X CYyILECTBYET IPAMO-

JIMHEWHAas CBSI3b BUOA
y, =a+bx. (2.6)

Koaddumuent b B 3TOM ypaBHEeHUU onperenseTcs mo Gopmyiie

(¢)
b=r, Y.

yX
GX

Tak kak ypaBHeHue (2.6) cripaBenmBo u 111 X , Y , To KodphuuuesT a
COCTaBUT:

a=Y —bX .

3aBHUCHUMOCTD MCKAY AUCIICPCUAMU pasSMECPOB 3aroTOBOK Ha BbBIXOAC Gi )41
BXOAC 0)2( orrcpanuu 1npeaCTaBJsICTCA B BUIC

2 2
Gf, =G§X +b°cy, (2.7)

rae bzcx — YacTh OOIIEH IUCIIEPCUU Pa3MEpPOB HAa BBIXOJE ONEPALMH, BbI-

3BaHHas MX JUCIIEpCUEH Ha ee BXOJIE, a cix

POB Ha BBIXOJIE OMeEpaIui, 00YCIOBICHHAs BIMSHUEM HEYYTCHHBIX (DAKTOPOB.
Tak xak ©,, 6, " b B ypaBHeHHH (2.7) U3BECTHBI, TO

— 4acTh OOIIeH TUCIIEpCUH pa3Me-

2 _ 2 2
Gl =0y (1—ry).
PaccMOTpuM MpHMeEp KOPPEIAIMOHHOTO aHajan3a TOYHOCTH 00pabOoTKH
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3arotoBokK. [Ipennonoxum, 4To U3ydaaach 3aBUCUMOCTb JUaMeTpa Baja, 00-
pabaTbIBaeMOro Ha TUIPOKOMUPOBAILHOM aBTOMAaTe (Y ), OT AMAMETpa UCXOJ-

HOM 3aroToBKM (X ), MOJYYEHHOH IITaMIlOBKOW. B pesynbTate n3MepeHui u
pacueToB yCTaHOBIEHO, 4TO: X =32 mMm; o, =024 MM; Y =30 wMwm;
G, =0,03 mmM; My =0,8.

B cooTBeTcTBUU C BBIIIE U3JI0KEHHBIM HalJeM KO3(pPULMEHTHI ypaBHe-
HUS CBS3H Y, C X, T. €.

y, =a+bx.
c 0,03
Ko» e b=r,—Y=08-"-=01:
bepmunert " 0,24

X
KO PUITUCHT a=Y —-bX =30-0,1-32=26,8.
B urore nonyunm

Y, =26,8+0,1x.

OnpenenuM 3aBUCUMOCTb MEXAY AUCIHEPCUSIMH Pa3MEPOB 3arOTOBOK Ha
BBIXOJIE M BXOJIe onepanuu. 13 ypaBuenus (2.7) umeem

oo, =62 —b’c% =(0,03)” — (0,2)*(0,24)* =0,000324.

Takum 00pa3oMm, MOITyIHM
o2 =0,000324+0,01c;

401041

o, =1/0,000324 + 0,010 .

Hcnonp3ys 3T0 ypaBHEHUE, TENIEPh MOKEM PEIINTh TaKyro 3axady. Jlomy-
CTUM, YTO 3a CYET TEXHOJOTMYECKUX MEPONPUATHNA YIadoCh CHU3UTHb G, C

0,24 no 0,1 mm. Torma G, COKDATHUTCS C 0,03 10 0,02 MM, T. €. B 1,5 pa3a.

2.4. ToyeyHble U TOYHOCTHBIE JHATPAMMbI

Takue nuarpamMmbl CIy’Kat JJIsl OLIEHKW TOYHOCTH OOpabOTKH 3aroTOBOK
BO BpeMeHHM. ToyeuHble W TOYHOCTHBIE JUArpaMMbl MO3BOJISIOT HauOoliee
IIOJIHO BBISIBUTH M3MEHEHHMs BO BPEMEHU KaK CIIy4alHBIX, TaK U CHCTEMaTHUYe-
CKHX MOTPENIHOCTENH 00pabOTKH.

JIns mocTpoeHuss TOYEUHOM AuarpaMmbl 110 TOPU3OHTAIBHOM OCH OTKJIa-
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JBIBAIOT HOMEpPA 3arOTOBOK B TMOPSJIKE WX CXOJla CO CTaHKa, a M0 BEPTHKAJb-
HOW — B BHJIE TOYEK pE3yIbTaThl M3MEPCHHH IMapaMeTpOB WX TOYHOCTH
(HammpumMep, pa3MepoB 3arotoBok) (puc. 2.12, a). TodyeuHble AUarpaMMbl MOXK-
HO CTPOWTH KaK JJIsl OMHOMW, TaK M JJIT HECKOJIBKUX IMOCJIEI0BATEILHO 00pada-
THIBAEMBIX MAPTUI 3ar0TOBOK. J[JTMHY TOYEHHBIX AHMArpaMM MOKHO COKPATHUTh,
€CNIM OTKJIQ/IbIBaTh HE HOMEpPA 3aroTOBOK, a HOMEpa WX TPYIII, COACpIKaIIuX
OJIMHAKOBOE YHUCJIO TIOCJIEIOBATEIIFHO CHUMAEMBIX CO CTaHKa 3aroTOBOK (pHC.
2.12, 6). ns Toro, yToObl OBLIO JIeTde MPOCICIAUTh TEHACHIIMU H3MECHEHUS
pa3MepoB ¢ TCUCHUEM BPEMEHU CTPOSIT AUarpaMMy, 10 BEPTUKAIBLHON OCH KO-
TOPOM OTJIOKEHBI CPeTHUE apu(PMETHICCKUE 3HAUCHHS Pa3MEpPOB B TPYMIIC 3a-
roToBoK (puc. 2.12, 6).

| A
T T F T T T FT T
- I maprua [Imaprng 2 I maprus II mapTns
o R | 1]
.;‘g § ¢le e/ Tete E CE ®
2| e T LIPS ISR IR R 8 F
1234567 8910111213141516 1234567 8910111213141516
Homepa 3arotoBok Homepa rpymi 3arotoBok
a o
-
¢ E LT T T T T
22 I mapTus I maptus Ad——r—r47-7-T T T 1T T r 1 T T 7T
g = ~
>§ % (o]
/M [ ] [ ] ° ®

=2 0660990 4000 ?? ¢ 2629 (270777479
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Puc. 2.12. Toueunsle nuarpaMmsbl

Toueunsle AMAarpaMMbl UCHOJIB3YIOT MPU CTATUCTUYECKOM KOHTPOJIE Ka-
4yecTBa NMpoayKuuu. IIpu TakoM KOHTpoJIe NEPUOAUYECKH U3MEPSIOT OT 2 10
10 3aroroBok. Cpennue apudmeTrdeckue 3HAYCHHS pa3Mepa B 3TOW TPyMIe
3aroTOBOK HAHOCST Ha KOHTPOJIbHYIO quarpammy (puc. 2.12, 2). Ha Heil ume-
I0TCSI TIPSIMBbIE @, OMPENENSAIONME TPaHUIlbl TOJIs JOMyCKa pa3Mmepa, U Mps-
MbI€ 6, OIpPEAENSIONUIMEe TPAaHUIbl PACCEUBAHMS CPEIHUX apUPMETHUYECKUX
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3HaYeHUIl B Tpymme. DTH MpsIMble HAXOIATCS HAa OCHOBE TEOPETUYECKUX IO-
JIOKEHUH CTAaTHCTUYECKOTo KOHTpois. IIpu BeIxone cpeanero apudmernde-
CKOT'0 3HaueHUs B Tpynie (A) 3a mpeenbl, orpaHHYEHHbIC JIMHUSAMH d, TPOU3-
BOJISIT TIOJJHACTPOMKY cTaHka. Takum 00pa3oM MpH CTATUCTUYECKOM KOHTPOJIE
COKpAIIAIOTCS 3aTpaThl Ha U3MEPEHHUs 3arO0TOBOK, TaK KaK BHIOOPOYHOM MpoO-
BEpKE MOABEPTatOT TOJBKO 5...10 % 3aroToBOK OT UX OOLIETrO YKCIIA.

o1 2 3 4 5 6 7 8 9 10 11 12 13
Howmepa rpyni 3arotoBok

Puc. 2.13. TounocTHas nuarpamma

Ha ocHOBe TOYEYHBIX IUAarpaMm MOTYT OBITh MOCTPOEHBI TOYHOCTHBIE
nuarpamMmel. [Ipumep TOYHOCTHOM auarpamMmbl IpuBelneH Ha puc. 2.13. [l
KaXJ0M TpyMNIbl MOCIEI0BAaTENIbHO 00pabaThIBAEMbIX 3aroTOBOK HAaXOISAT

cpeaHee apudmMernyeckoe 3HaUCHUE pa3Mepa X, , CpelAHee KBaIpaTUYeCKOe

cp?
OTKJIOHCHHUC O, a4 TAKXKC IIPCACIBHOC BCPXHCC iB N HHXXHECC gH OTKJIOHCHUA

pasmepa OT X,. UHCIO 3aroTOBOK B Ka)KIOW IPyIIE PEeKOMEHAyeTCst Opath

paBHBIM 25. TOYHOCTHBIE AHArpaMMBbI MO3BOJISIOT HAaUOOJEe MOTHO CYIUTh 00
U3MEHEHUH TOYHOCTH pa3Mepa 00padaThiBA€MbIX 3aTOTOBOK BO BPEMEHH.

KOHTPOJIBHBIE BOITPOCHI

1. Yro Takoe pacrpeenieHue crydaiiHON BETUIHHBI?

2. KakumMu mapaMeTpaMu OOBIYHO XapaKTEPU3YETCsl paclpeseeHue
CIIy4ailHOM BEJIMYMHBI?

3. Ilouemy B KadecTBe MeEpbl PACCEMBAHUS CIIyYalHOM BEITUYHHBI
OOBIYHO MCTIOJIL3YIOT €€ CPeIHee KBAJAPAaTUUECKOe OTKIIOHEHHUE, a He
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JUCIIEPCUIO?

Kak mocTpouTh SMIUPUYECKYIO0 KPUBYIO paCIpeeIeHHs] HEMPEPhIB-
HOM CIIy4aliHOUW BEJIUYUHBI?

[Ipy KakuX YCIOBHSIX MMEET MECTO 3aKOH HOPMAJILHOTO pacrpee-
JeHust?

Yro gaeTr aHamm3 TOYHOCTH (0OpabOTKH, COOPKM) MO KPHUBBIM pac-
npeeseHus?

. UTo gaeT KoppessIlIMOHHbINA aHATN3 TOYHOCTH?

JInst 4ero ciay’kat TOYEYHbIE M TOUHOCTHBIE AUArPaMMBbI?
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3. OCHOBBI BABUPOBAHMUSA U PASMEPHBIE LIEITN

3amaya obecnieyeHus: TpeOyeMOil TOUHOCTU M3TOTOBJICHUS WU3JEIHH, Kak
YK€ OTMEUaJIOCh, SBIAETCA OAHOW M3 BaXKHEHINMX B TEXHOJIOTMH MAIIUHO-
cTpoeHusi. DyHIAMEHTOM JIJIsl PEIICHUs 3TOM 3a/1a4il SABIIIOTCS OCHOBBI 0a3u-
POBaHHUS U TEOPHUSL Pa3MEPHBIX LIETIEH.

3.1. OcHoBBI 0a3uUpOBaHUA
3.1.1. O6mue noHsiTUs 0 6a3ax U 6GA3UPOBAHMU

st HopMmanbHOM PabOTHl OO0 MalIMHBI HEOOXOJUMO OOECIEeYUTh
OTPE/ICICHHOE B3aMMHOE PACIIOJIOKEHHE €€ JeTajeil U COOPOUYHBIX EUHHUIL.
[Ipu 06paboTKe 3aroTOBKHU JOJKHBI OBITH ¢ TpeOyeMON TOYHOCTBIO YCTaHOB-
JIEHBI Ha CTOJIE CTaHKa WJIM B MpucrocoOaeHuu. Takas jke 3ajjaua BOZHUKAET U
Py U3MEPEHUH, KOT/Ia 3aroTOBKA WJIM M3JCINE U U3MEPUTEIbHBIM HUHCTPY-
MeHT (TIpuOop, MPUCTIOCOOTICHUE) TAKKE JOIKHBI ObITh YCTAHOBIIEHBI C TPEOY-
€MOIi TOUHOCTHIO OTHOCHUTEIBHO APYT APYTa.

[Ipomecc ycTaHOBKHM 3aroTOBKH WJIM W3JCTHUS MPUHATO JCIUTh Ha 0a3u-
pOBaHUE U 3aKperieHue. basuposanue — 3T0 MPUIAHUE 3aTOTOBKE WA U37e-
JIUI0 TPEOYEeMOro MOJI0KEHUS OTHOCUTEIBHO BHIOPAHHON CHCTEMBI KOOPIMHAT.
3axpennienue — 3TO MPUIOKEHUE CHII U TP CHJI K 3aTOTOBKE WM WU3JICIIHIO IS
oOecrieueHus TOCTOSTHCTBA MX TTOJIOKEHUS, JOCTUTHYTOTO TIPH 0a3UPOBAHHH.

[ToBepXHOCTH WJTH BBITIOJHSIOIIEE Ty K€ (PYHKITUIO COYETAHNE TOBEPXHO-
CTeH, OCh, TOUKA, MPUHAJICKAIAST 3aTOTOBKE WM W3JCIUI0 M HCIOJb3yeMast
JU1sl 0a3UpOBaHMS, HA3BIBACTCS OA30LL.

[Ipu OGa3mpoBaHMM 3arOTOBKHM W HM3JCIHS pacCMaTpHBAIOTCS Kak abco-
JIOTHO TBEPJbIE Tela.

B ocHoBe mpaBui 6a3upoBaHMS JIEKUT U3BECTHOE B TEOPETUUECKON Me-
XaHUKE TOJIOKEHUE O TOM, YTO CBOOOJHOE aOCOJIIOTHO TBEPAOE TEJIO MMEET
IIECTh CTeNeHel cBOOO bl B BEIOpAaHHOM cucteme KoopauHat. OHO MOXKET Tie-
peMenaThCs BAOIh TPEX OCei KOOPAMHAT M BpaIiathcs BOKpyT HuX. CienoBa-
TEIbHO, IS TPHIAHUS TEy TpeOyeMoro MOJIOKEHHsS HEOOXOJMMO OTHSTHh
yKa3aHHBIE CTETMEeHH CBOOOABI. [[7s1 3TOrOo HY)KHO 3amaTh (3aUKCHPOBATH)
IIECTh HE3aBUCUMBIX KOOpAWHAT Tena. [IpudeM kaxaas KoopAuHATa BBICTYIIA-
€T B POJIM 08YCMOPOHHEU C6s3U, KOTOpask OTHUMAeT CBOOOY MepeMelieHus
BJI0JIb OTOW KOOPJIUHATHI.
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Paccmotpum cHavana Ga3upoBaHHE MPU3MATHYECKOW 3arOTOBKH B CH-
creMe koopauHat XYZ (puc. 3.1, a). Jlng npugaHus 3arotoBke TpeOyeMoro
MTOJIOKEHUST HEOOXO0MMO 3a1aTh KoopauHatel 1-17 2-27 3-37 4-47, 5-5"u 6-6'.
DT KOOPAMHATHI JUIIAIOT 3aroTOBKY BCEX IIECTH CTEMeHed CBOOOMbI, a
MMEHHO:

Puc. 3.1. bazupoBaHue npu3mMaTHIECKON 3aTOTOBKH:
a — B cucreMe koopauHaT XYZ ; 6 — mmyTeM coBMeleH s 0a3 3ar0TOBKH
C YCTaHOBOYHBIMH JIEMEHTaMU IPUCTIOCOOTIEHUS
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e koopauHathl 1-1' 2-2"u 3-37- nepemelieHus BIoJdbL Ocu Z U Bpa-
eHus BOKpyr ocedt X u Y,

e KoopauHaThl 4-4’u 5-57- mepeMeleHus BIoab ocl Y | BpallleHUs
BOKpYT OCH Z ;

e KoopauHaTa 6-6 - mepemenieHus BAOIb OcH X .

YcTaHoOBKa 3arOTOBKH B MPHUCIOCOOJICHUN OCYIIECTBISICTCS MyTEM COB-
MeIeHus ee 0a3 ¢ YCTaHOBOYHBIMHU AJIEMEHTAMH MPUCTIOCO0IeHU. B pesys-
TaTe 3TOTO KOOPJWHATHI 3arOTOBKH MPEBPAIIAIOTCS B MIECTh OMOPHBIX TOYCK,
pacrojoKeHHBIX Ha ee 0a3ax (puc. 3.1, 6).

AHaIOTUYHO OMpeesieTCs MOJI0KEHNE MPUCOSAUHIEMON IeTan OTHO-
CUTENIbHO Jpyroi (0a30Boil), KOTOPOE MPOMCXOAUT IYTEM COBMELICHHS HX
0as.

Takum oOpa3om, MOTYIUM npasuio uiecmu moiex, B COOTBETCTBUU C KO-
TOPBIM JIJIsl IPUJAHUS TPEOyEeMOro MOJIOKEHHUSI 3arOTOBKE OTHOCUTENILHO MPH-
crocoOeHus (MM MPUCOCIUHIEMON JIETaI OTHOCUTENBHO JPYroi) HeoOXo-
JTUMO ¥ JIOCTaTOYHO UMETh IIECTh OMOPHBIX TOYECK, OTHUMAIOIIUX Y 3aTOTOBKH
(mpucoenMHsIEMOM JIeTaan) M0 OJTHOM CTEIIEHU CBOOO/IBI.

OTU ONOpHBIE TOYKH OOBIYHO pAaCIOjararoTcsi Ha Tpex 0azax, KOTOphIe
IPUHSATO HA3BIBATh KOMNIEKMOM 0a3.

Jlist 0003HaYeHus: OMOPHOM TOYKH MPETyCMOTPEH CIEUUATbHBINA 3HAK
(puc. 3.2). CxeMy pacroyiO)K€HHsI OTIOPHBIX TOYEK Ha 0a3ax 3aroTOBKHU WJIU
W3JIeTUS TIPUHATO HAa3bIBaTh CXEMOW 0a3MpOBaHUA.
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Puc. 3.2. YcnoBHoe 0603HaueHNE OTIOPHON TOYKH:
a — Ha BUJIe criepein U COOKY; 6 — Ha BUJIE CBEPXY

Bce omopnbie TOukM Ha cxeme 0a3MpOBaHMSI HYMEPYIOT MOPSAKOBBIMHU
HOMEpaMH, HaunHas ¢ 0a3bl, HA KOTOPOHM pacroyiaraeTcs HanOOJbIIEe YHCIIO
ONOpPHBIX TOYEK. [Ipr 3TOM 4YKCIIO TPOEKIMI 3arOTOBKU WJIM U3AEIUS JOJIKHO
OBITh JIOCTAaTOYHBIM ISl OJTHO3HAYHOTO MPEACTABICHUS O pa3MEIIEHUH OIOp-
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HBIX TOYeK. [Ipu HamokeHnu B KaKON-IMOO MPOEKIHUU OJTHOM OMOPHOU TOUYKHU
Ha JIPYTyI0 M300pa)katoT OJHY TOUKY M OKOJIO HEE MPOCTABIIAIOT HOMEpPA COB-
MELICHHBIX TOYEK.

Cxema 0a3upoBaHHs NPU3MATUYECKOM 3arOoTOBKH JJII PacCMOTPEHHOTO
BbIIIIE TTpuMepa (cM. puc. 3.1) npuBeaeHa Ha puc. 3.3.

R

% R

Puc. 3.3. Cxema 6a3upoBaHus MPU3MATHIECKOHN 3aTOTOBKH

Teneps paccmoTpum 0azupoBaHHe BalMKa U AUCKa B IPSIMOYTOJIBHOM CH-
creme koopauHat XYZ . B 3TuX cilydasx Hapsay ¢ APYTMMH KOOPAMHATAMH
Yalie BCEro 3a/Jal0T KOOPJAMHATHI TOYEK, PACHOJIOKEHHBIX HA OCH L[WJIMHJPHU-
YEeCKOM MOBEPXHOCTH 3aroToBOK (puc. 3.4).

X 5 X
a o
Puc. 3.4. basupoBanue Banuka (a) u aucka (6) B cucreme koopauuar XYZ
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Koopaunater 1-17 2-27, 3-3"u 4-4’ (puc. 3.4, a) nMIIaroT BaJluK MepemMe-
IICHUH BJIOJIb oceid Y W Z W BpallleHUS BOKPYT 3THX K€ OCEH, KOOopAuHaTa 5-
5’— mepeMeleHus BIoJab ocu X W KOOpJMHATa 6-6 - BpallieHus BOKPYT 3TOM
OCH.

BenencTre Manoi UTMHBI IMUTHHIPUYICCKON TOBEPXHOCTH JUCKA MOYKHO
3a/1aTh KOOPJMHATHI TOJBKO JBYX TOYEK, PACIIOJIOKEHHBIX Ha €ro ocu (puc.
3.4, 6), 3aT0 Ha TOpIIE IUCKA — KOOPAMHATHI TpeX Touek. Koopaunarer 1-17 2-
2’ 3-3/ IMIIAIOT AUCK MEepPEeMEIICHHS BIOJb OCH X U BpallleHUs BOKPYT OCeH
Y u Z, xoopauHatsl 4-4’u 5-5 - nepeMeinieHnii COOTBETCTBEHHO BOJIb OCEi
Y u Z u xoopauHarta 6-6’— BpaieHus: BOKpYT ocu X .

Takum 00pa3oM, BaJIMK M JUCK JIUIIAFOTCS BCEX IIECTH CTENeHEeH CBOOO-
B

CxeMbl 0a3upoBaHUs Bajduka W IHUCKa MPUBEIEHBI HA puc. 3.5, a u 3.5, s,
a MaTepUaTU3YIONINEe UX CXEMbl YCTAHOBKH 3arOTOBOK B CAMOIICHTPUPYIOIIEM
MaTpoHE MOKa3aHkl HA puc. 3.5, 6 u 3.5, 2.

ki3 2,4

4] 2

Puc. 3.5. Cxembl 0a3UpOBaHUS U COOTBETCTBYIOIINE UM CXEMBI
yCTaHOBKH Basiika (a, 6) 1 qucka (6, 2)
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Heobxoammo nmomuepkHyTh, 9TO onopHbie Touku 1, 2, 3 u 4 Ha cxeme Oa-
3upoBaHusA Bajguka (puc. 3.5, a) U onopHsie TOUYKU 4, 5 HA cxeMme Oa3UupOBaHUS
nucka (puc. 3.5, 8) ABISIIOTCS BOOOpaKaeMbIMH.

3.1.2. Knaccupuxanus 6a3

ba3bl npuHATO pa3nuyaTh 10 Ha3HAYEHUIO, 10 JIMIIIAEMbIM CTETICHSIM CBO-
OOJIBI ¥ 110 XapaKTepPy MPOSBIICHHUS.

[To HazHaueHUIO O6a3bl ACNATCS HA KOHCTPYKTOPCKHE, TEXHOJIOTHYCCKUE U
U3MEPUTEIbHBIE.

Koncmpykmopckas 6aza — 3to 0aza, ucnosib3yeMas JJjis ONpeIeIICHHUS
MOJIOKEHUS JIeTaId UM COOPOYHOM equHULIBI B u3Jenuu. KOHCTpyKTOpCKUe
0a3bl, B CBOIO 0YEpE/Ib, JACIATCA HA OCHOBHBIE M BCIIOMOTaTelibHble. OCHOBHOL
Ha3bIBaeTcs 0a3a, MpuHajIeKaIlas JaHHON JeTalu Wiu COOpOYHOMN €UHULIEC U
UCIIOJIb3yeMas JIJIsl ONPECNICHUs] UX TOJOXKEHUsSI B U3JCIUU. Bcnomozamens-
HOUl Ha3bIBaeTCs 0a3a, MpUHAJICKAIAS JTAaHHOW JCTaIM WM COOpOYHOM eau-
HUIIE ¥ UCTIOJIb3yeMasl JJIsl ONPEICIICHUSI TIOJIOKEHUS TPUCOCTUHSAEMOTO K HUM
m3nenus. Ha puc. 3.6 mpuBeneH mpuMep KOMIUIEKTOB OCHOBHBIX M BCIIOMOTa-
TeIbHBIX 0a3 getanu (kopmyca). Hy)KHO oTMETHTB, 4TO JIt00as AeTaidb MOXKET
MMETDb TOJIBKO OJUH KOMILJIEKT OCHOBHBIX 0a3 M CTOJIBKO KOMIUIEKTOB BCIIOMO-
raTejabHbIX 0a3, CKOJIBKO JAeTajei Wianu cOOPOYHBIX €AUHUIl K HEH TPUCOEINHS-
eTcHl.

S|
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Puc. 3.6. [IpuMep KOMILIEKTOB OCHOBHBIX U BCIIOMOTATENIbHBIX 0a3 JeTain
(1, 1, Il — ocHoBHBIE 6a3bl kopmyca; 1V, V, VI — ero BcioMorarenbHbIe 6a3bl)

Texnonoeuueckas 6a3a — 310 0asza, UCTIONb3yeMasl JUIsl ONIPEACIICHUS T10-
JIO’KCHUSI 3aTOTOBKH WUIM W3JICNIHS B MPOIIECCE M3TOTOBJCHUS WM PEMOHTA.
HexkoTopbie npuMepsbl KOMIUIEKTOB TEXHOJIOTHYSCKHX 0a3 ObLIM PACCMOTPEHBI
BBIIIIE.
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Hzmepumenvnas 6aza — 310 0a3a, UCTIONb3yeMas AJIsl ONPEIEICHUs OTHO-
CUTEIILHOTO TOJIOKCHHSI 3aTOTOBKH WIJIH U3JICIHS U CPEACTB u3MepeHus. [Ipu-
Mep U3MEPUTEIBHOM 06a3bl 1aH Ha puc. 3.7.

//]A]

Puc. 3.7. K noHsATHIO H3MEPUTENBHBIX 0a3 A€TaIU
(A — u3mepuTtenbHas 0asa)

B 3aBHCHMOCTH OT JMIIAEMBIX CTENEHEH CBOOOIbI 0a3bl AENIATCA HA yCTa-
HOBOYHYIO, HAIpPaBJISIIOLIYI0, ONOPHYIO, JBOWHYIO HAIPaBJISIOLIYI0 M JBOW-
HYIO OIIOPHYIO.

Ycemanosounas 6aza nuiiaer 3aroTOBKY WM U3JENHME TpPEX CTENEHEH
CBOOOJIbI — NIEPEMEIICHHS BJIOJIb OJTHOM KOOPJAMHATHOM OCH U BpAILEHHs BO-
KpYr [IBYX JIPYyTHX OC€d. B pacCMOTpPEHHBIX BBIIIE NPUMEPAX YCTAHOBOYHOMU
0a30i1 SBJISAIOTCS HUXKHSA IJIOCKOCTh NMPU3MAaTHYECKOU 3aroToBku (puc. 3.3) u
Topel aucka (puc. 3.5, 6). YcraHoBouHast 6a3a JOKHA UMETh 110 BO3MOXKHO-
CTH HaWOOJBIIYIO IJIONIA/lb, YTOOBI OMOPHBIE TOYKA MOXKHO OBLJIO pa3HECTU
KaK MOXKHO JaJibllie APYT OT Apyra, 00ecrneuynB yCTOMYMBOCTh 3arOTOBKU WM
U3JIETU.

Hanpaenaowas 6a3a numiaer 3aroToBKY WM H3JEIHE JBYX CTENEHEH
CBOOOJIBI — TIEPEMEIICHHS BJIOJIb OJTHOM KOOPJAMHATHOW OCH U BPAICHUS BO-
Kpyr apyroi ocu. Hampasnstomien 6a30ii (cM. puc. 3.3) sIBISETCS IOCKOCTh
MPU3MATUYECKON 3arOTOBKH, Ha KOTOPOM pacroyiaratloTcsi ONOpHbIE TOUKU 4 1
5. Hampagunstomas 6a3a 10KHA ObITh O BO3MOXKHOCTH HauOoJiee MpOTIKEH-
HOM, YTOOBI OTIOPHBIE TOUKH MOHO OBLJIO Pa3HECTH Ha HAUOOJIbIIIEE PACCTOSI-
HUe, 00ecreyrB TeM CaMblM HAaMMEHBIINH MEPEeKOC 3arOTOBKU WJIM U3AENUs B
COOTBETCTBYHIOIIEN KOOPANHATHOM IIOCKOCTH.

Onopras 6a3a JIMIIAET 3aTOTOBKY WJIM U3JI€JIUE OJHOM CTENEHU CBOOOIbI
— IepeMeIleHHs BAOJIb OJHOM KOOPJIMHATHON OCHU WUJIM BpallleHHs] BOKPYT OJ-
HOM KOOpJIWHATHOM Och. B paccMOTpEHHBIX BBINIE MPUMEpax OMOPHON Oa3zoun
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SIBJISIFOTCS TJIOCKOCTh MPU3MATUYECKOM 3aroToBKH (CM. puc. 3.3), Ha KOTOpOi
pacrmojaraercsi onopHasi To4dka 6, Toper Bajuka (cM. puc. 3.5, @), Ha KOTOPOM
pacrojaraercsi onopHasi TO4ka 5, ¥ OOKOBBIE IUIOCKOCTH IINMOHOYHBIX Ia30B
BaJMKa U Aucka (cMm. puc. 3.5, a U g), Ha KOTOPBIX PACIIOJIaraloTCsi OMOPHBIC
ToukHu 6. B kauecTBe omopHO# 0a3bl MOKET OBITH MCIOIL30BaHA TTOBEPXHOCTH

JOOBIX Ta0APUTHBIX Pa3MEPOB.

Puc. 3.8. Peanuzauust 1BoitHOM HarpaBis-
fo11ei 6a3pl COUeTaHUEM IMINHAPUIECKIX
MOBEPXHOCTEW. / — 3aroTOBKa BaJia;

8 — Bemymmii kpyr; 9 — omnopa;

10 — mmmudyromwmii kpyr; 11 — ynop

/lsotinas nanpasnaowasn 6a3a
JIMILIAET 3arOoTOBKY WM U3JICIINE
YeThIpEX CTENEHEl CBOOOIbI — Ie-
pPEMEILICHUIT BIIOJIb ABYX KOOPIH-
HAaTHBIX OCEW U BpAILCHUS BOKPYT
ATUX kKe ocel. Jta Oaza mia obec-
MIEYEHNUSI HAaUMEHBIINX IEPEKOCOB
3arOTOBKM WJIM W3JEIUs JOJKHA
OBITh MO BO3MOXXHOCTH HauOojee
NPOTSKCHHOW. JIBOMHOW Hampas-
JISromer 0a3oi sIBIIETCA OCh IHU-
JUHJPUYECKOU TOBEPXHOCTHU Ba-
nauka (cMm. puc. 3.5, a).

YacTto NBOMHYIO HAIPaBIISIO-
mymo 0azy o0pa3yeT codeTaHHue
JIBYX LWIMHAPUYECKUX WA KOHH-
YECKUX ITOBEPXHOCTEH, a TaKkKe
COoYeTaHUe IUIUHIPUIECKON U KO-
HU4YEeCKOW moBepxHocTen. [lpu
ATOM KakJasg W3 Ha3BaHHBIX I1O-
BEPXHOCTEH HMEET HEOOBIIYIO
MIPOTSHKEHHOCTh. Ponb  nBOMHON
HampasJisitoneid  0a3pl B OJHOM
CIy4ya€ MOTYT BBINOJHATH ILIEHKU
Bana (puc. 3.8), KOTOPBIMH €TO
YCTaHaBJIMBAIOT HA OMOPY U BEAY-

Ui Kpyr pu O€CIIEHTPOBOM NUIM(POBAHUM, BO BTOPOM — IIEHTPOBBIE OTBEP-
CTHSI, C TIOMOII[BIO KOTOPBIX BaJI YCTAHABIIMBAIOT B IIEHTPaX HA KPyriaouiudo-
BaJIbHBIX WJIM TOKApHBIX CTaHKax (puc. 3.9), B TpeTheM - IIWIHHIAPUYECKas T0-

* ~ v
B sToMm citydyae cama oOpabaTbiBaeMasi IOBEPXHOCTb SIBISIETCSA TEXHOJIOTHUECKOM 0a3oit
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BEPXHOCTh M I[EHTPOBOE OTBEPCTHUE Bajia, KOTOPHIMHU €TO yCTAHABIMBAIOT CO-
OTBETCTBEHHO B TPEXKYJIAYKOBBIA CAMOIEHTPUPYIOIIUNA TaTPOH W 3aJHUHN
LEHTp ToKapHoro cranka (puc. 3.10).

Puc. 3.9. Peanu3zanus 7BOMHOM HampaB- Puc. 31.10. Peanmuszanusg 1BOMHON
JSOIIeH 0a3bl IEHTPOBBIMU HaIpaBJIAIONICH 0a3bl MUIMHAPUIECKOM
OTBEPCTUSIMU B 3arOTOBKE MMOBEPXHOCTHIO U IICHTPOBBIM
OTBEPCTHEM

/leotinaa onopnas 6a3a nUIIaeT 3arOTOBKY WJIM U3JEIHE JABYX CTEICHEU
cBO0O/IBI — NEPEMEILEHUS BJIOJIb IBYX KOOPAMHATHBIX oceil. [Ipumepom nBoii-
HOW OIOpHOH 0a3bl SBJISETCS OCh IMJIMHAPUYECKON NOBEPXHOCTU JUCKA
(cMm. puc. 3.5, 8).

Kommiektsl 6a3, B EpBbI U3 KOTOPBIX BXOAST YCTAHOBOYHAS, HAIpaB-
JsroIas U onopHas 6a3bl, BO BTOPOM — JBOMHAs HAIPaBJISAIONIAs U JIBE OIOP-
Hble 0a3bl, B TPETHl — yCTaHOBOYHAs, JBOMHAsI OMOpHAas M OMOpHas Oas3bl,
Ha3bIBAOT THUIIOBBIMH.

[To xapaktepy nposiBneHus: 0a3bl AEAT HA IBHBIE U CKPBITHIE.

Aenoti Ha3zpIBaeTca 0aza 3aroTOBKU WJIM M3ZENHS B BUJAE pPEaTbHOU MO-
BEPXHOCTHU, PA3METOYHON PUCKHU WM TOUKU NIEPECEUECHHUS] PUCOK.

Ckpwimoul Ha3bIBaeTCsl 0a3a 3arOTOBKM WIM W3JEIHs B BUAE BooOpaxae-
MOM MJIOCKOCTH, OCHU HJIM TOYKH.

B paccMOTpeHHBIX BbILIE MpUMEPAX IO XapaKTEpy MNPOSIBICHUS Oa3bl
MOAPA3IEIISAIOTCS CIEIYIOIIMM 00pa3oM:

® y npu3MaTH4eckoil 3arotoBku (puc. 3.3) Bce Tpu 0a3bl (ycTaHo-
BOYHAS, HAMPABIIAIOINIAsI K ONTIOPHAs ) — SIBHBIC;

e y Banuka (puc. 3.5, a) nBoliHas Harpabiisitonias 0a3a (och ero 1u-
JTUHAPUYECKON MMOBEPXHOCTH) — CKPBITasi, OTIOPHBIC Oa3bl — SIBHBIC;

e y nucka (puc. 3.5, 6) yCTaHOBOYHAsl W OMOpHAas 0as3bl — SIBHBIC,
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JBOITHAs omopHas 0a3a (0Ch MIJIMHIPUIECKOU MMOBEPXHOCTH JTUCKA)
— CKpBITas;

e y Baja (puc. 3.8) ABoiiHas HampapisolIas 0a3a U OJHAa OMOpHAas
0a3a (Toper) — siBHBIC, ApyTas OMOpHas 6a3a — CKphITas;

e y Bana (puc. 3.9) nBoiiHas Hampabisitomas 6a3a (o01as och IeH-
TPOBBIX OTBEPCTHI) U JBE OMOPHBIC 0a3bl (OAHOU U3 KOTOPBIX SIB-
JSEeTCS BEpIIMHA KOHYCa IEpPETHEr0 IEHTPOBOTO OTBEPCTHUS) —
CKPBITHIC;

e y Bana (puc. 3.10) nBoitHas Hampapistomas 0aza (oOmas och
y4acTKa MIIAHIPUIECKON MMOBEPXHOCTH M IIEHTPOBOTO OTBEPCTHS)
Y OJlHa omopHas 0as3a — CKPBIThIE, Apyras onopHas 06a3a (Topen) —

sIBHAsI.
Heobxoaumo nomuepkHyTh cienytomiee. OnopHas Touka 6, pacrioaoKeH-
Hasi Ha CKPBITBIX OMOPHBIX 0a3ax (puc. 3.8 — 3.10), — 370 cHMBOJI TOTO, YTO BaJ
B KaXJIBI MOMEHT BPEMEHHU 3aHMMACT BIOJHE OMPEICICHHOE YTIIOBOE IOJIO-
KEHUE B CHCTEME KOOpJIWHAT CTaHKa, T.€. OTHOCHTEIHLHO OTMOPHI M BEIYIIETO
Kpyra 0eclieHTpOBO-ILITU(OBATBLHOTO CTaHKa (puUcC. 3.8), IEHTPOB KPYTIOILIU-
doBanpHOrO cTanka (puc. 3.9), TpPeXKyJauKOBOTO MaTPOHA TOKAPHOTO CTaHKa

(puc. 3.10).

[Io HA3HAUEHU IO

KouncTpykropckas:
OCHOBHaf{ ————
BCIIOMOTaTeabHaAA —,
TexHonornyeckas —— ITo nniraeMbimM
U3MepuTebHAs CTENeHsIM CcBO0OIbI
= YcTaHOBOYHaA
— Hanpasastomas
—— OnopHas
— JIBOiiHas HampaBAAO AT — [To xapakrtepy
— JIBOMHAs OonopHasg ——— NpPOSIBICHUS
—= CkpsiTas
— SIBHas

Puc. 3.11. Knaccudukarus 6a3

Ha puc. 3.11 npuBenena cxema kiaccudukanuu 6a3. B coorBercTBuu ¢
ATOM CXEMOM TMOJIHOE Ha3BaHWE 0a3bl JOHKHO OXBATHIBATh BCE TPU KiacCU(H-
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KallMOHHBIX mpu3Haka. Hanpumep, nonoxxkeHue Bana (puc. 3.8) onpenesnsitor
0a3pl: TEXHOJOTWYECKAs JBOMHAs HaNpaBISIONMasl SBHAsl, TEXHOJIOTHYECKAs
OTIOpHAs SIBHAsl, TEXHOJOTHYECKasl OMOpHasi CKphITas. JlOMycKaeTcsl M yIpo-
[IEHHOE Ha3BaHME 0a3, OTpaxaroliee TOIbKO Te KilacCUu(PHUKAIIMOHHBIE TPU3HA-
KM, KOTOPBIC MPEACTABIISIIOT WHTEPEC B JAaHHBIM MOMEHT BPEMCHH: JBOWHAS
HAIpPAaBIIAIOINIAs CKpbITas 0asza, yCTaHOBOYHAs sBHAs 0a3a, Hampasisomas oa-
32 U T. I

3.2. OCHOBBI T€OPUM Pa3MeEPHBIX Lenei
3.2.1. OcHOBHbIE MOHATHS U ONpeaeIeHUsI

Pasmepnou yenvio Ha3bIBa€TCA COBOKYMHOCTH pPa3MEpoOB, HEMOCpe-
CTBEHHO YYaCTBYIOIMX B PEILIEHUH MOCTABJICHHOM 3a/1au U 00pa3yrolux 3a-
MKHYTBIN KOHTYP.

Hanpumep, coBokynHocTh pazmepoB A;, A, u A, (puc. 3.12, a) obpa-

3yIOT Pa3MEpHYIO LIeTb, KOTOpas OTMPEeNsIeT BETHINHY 3a30pa A 4.

Pasmepnbie nenu nOpuHATO wu300pakaTb B BHJAE OTIEIBHBIX CXEM
(puc. 3.12, 6, 2).

Pa3smepsni, oOpa3yromue pasMepHYIO II€Tb, HA3BIBAIOTCSA 38eHbAMU Pa3-
MEpPHOM LIETIH.

3BEHBSIMU Pa3MEPHBIX IIeMeld MOTYT ObITh Kak JuHeWHbie (puc. 3.12, a),
TaK M yrjioBbie pasmepsl (puc. 3.12, 6).

3BeHbs — JTUHEHHBIE pa3Mepbl — MPUHATO 0003HAYATH MPOMUCHBIMHU OyK-
BaMu pycckoro andasura (A, b, ...), a 3BeHbsI — YIJIOBbIE pa3Mepbl — CTPOU-
HbIMHU OyKBamu rpedeckoro aindasura (B, vy, ...) 3a HCKIrOYeHHEeM OYKB o, O,
§, A, ®. B oTAenbHBIX CiIy4asx MOTYT OBITh MCIIOJIb30BaHbI U JIpyrue 000-
3HAYCHMSI.

B mro0oii pazMepHO# 1enu OJHO W3 3BEHBEB SIBISCTCS 3aMBIKAIOIIUM, a
OCTaJIbHBIE — COCTABJISIOIIUMHU 3BEHBSIMH.

3amvikarowum HA3BIBAIOT 3BEHO Pa3MEPHOM IIEIH, SBIISIONICECS MCXOJ-
HBIM TIPH ITOCTAHOBKE 3a1a9X WJTU TIOJTyJaroIIeecs TOCICIHUM B PE3yIbTaTe €€
perIcHuS.

Hampumep, o4eBUAHO, 9YTO IMEHHO MCXOJS U3 TPeOyeMOro 3HAa4YeHUs 3a-
3opa A, (puc.3.12, a), ciegyer onpenensaTh 3HAYEHMs 3BEHbEB Ay U A,.

IToaToMy 3BeHO A, B pacCMaTpUBaEMOM pa3MEPHON LIENHU SBJIACTCS 3aMBbIKa-
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oM. OYEeBUIHO TAKXKE, YTO 3TO 3BEHO MPHU COOpKE MeXaHU3Ma OYIET MOoITy-
4eHo mocieaHuM. To ke camoe MOXKHO CKas3aTh O 3BeHe [3,, paccMaTpuBas

pa3MepHYyIo 11elb, TOKa3aHHYIo Ha puc. 3.12, 6.

A
/

N K
_______ _ _d}_ _ ,
A,
\\> — \ - >
Nl -
— | A
« - ’ >||< A:
a o
Y

ps

hy ==}
N
pp =}
=

Puc. 3.12. KoHCTpyKTOpCKHE pa3MEPHbIE LIETIH

3aMBbIKaroIIee 3B€HO 0003HAYaETCsI HHIEKCOM A .
CocTaBisrolye 3BeHbsSI pa3MEPHON IEIH JIEIATCS Ha YBEIMIUBAIONINE U
YMCHBIIAOIIHE.
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Yeenuuusarowum 3B€HOM HA3bIBAIOT TAKOE, C YBEJIMYEHUEM KOTOPOIO 3a-
MBIKAIOIIEE 3BEHO YBEIUYUBACTCS.

Ymenvwarowum 38€HOM HaA3bIBAIOT TAKOE, C YBEJIIMYEHUEM KOTOPOTrO 3a-
MBIKAIOIIEE 3B€HO YMEHBIIIACTCHL.

B pa3smepnoii nenu, nokazanHoil Ha puc. 3.12, a, 38eHO A, — yBenIUuU-

BAIOLIEE, a 3BEHO A, — YMEHBIIAIOLIEE.
VYBenuuuBaroiye 3BeHbs 0003HAYAIOTCSL CTPEJIKOW HaJl OyKBOM, HaImpas-

JeHHOM BHpaBo (A;), a yMEHbIIAIOIINE — CTPEIKOW, HAIPABICHHOM BIIEBO

(Az).

3a/avya BBIJCIICHUS YBEIIMYUBAIOIINX M YMEHBIIAIOIINX 3BEHBEB IS KO-
POTKHX Pa3MEPHBIX IETel OKa3bIBacTCs JOCTATOYHO MpocToi. C yBeTUIeHHEM
qriclia 3BeHhCB B pA3MEPHOM IIETIH ATa 3a7a4a YCIOKHICTCS U IS 00JIerdeHus
€e pelIeHHs 1eJIeCO00pPa3HO UCIIONIb30BaTh CICIYIOIIUN MPHEeM. 3aMbIKAOIIe-
My 3BEHY YCIIOBHO NMPHCBAMBAIOT MHICKC YMEHBIIAOMIETO, T. €. CTPEJIKA HaJ|
o0Oo3Havaromel ero OykBoi HampaBisgercs BieBo (puc. 3.13). 3aTem mpoBo-
JTUTCSI MBICTICHHBIH 00X0J1 pa3MEepHOT0 KOHTYpA TI0 3TOU CTpeJKe, U B HAIpaB-
JICHUM 00XO0/1a PacCTaBISAIOTCA CTPEIKH Haj OykBaMH, 0003HAYAIOIIUMHU CO-
CTaBISIIONINE 3BeHbs. Ecnm cTpenka OyneT HampaBiieHa BIPAaBO — 3BEHO YBe-
JMYUBAIONIEE, & €CITH BJICBO — YMEHBIIIAOIIIEE.

[y
[N

}
}
}
'
}
}
}
}
}
}
}
i
}
}
}
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| A,
|
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Puc. 3.13. Cxema pa3mepHoii nenu. JIunueit co crpeiakamu
MoKa3aHa MocIIeZI0BaTEIbHOCTh «00X0/a» pa3MEepHOT0 KOHTYpA /IS BBIACTICHHS
YBEJIIMUMBAIOIINX M YMCHBIIAIONIUX 3BEHHCB
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Pa3mepHbie 1enu 1Mo Ha3HAYEHUIO JIEATCS HA KOHCMPYKMOPCKUe, MexXHo-
Jloeudeckue u usmepumenvhoie. llepBbie UCTIONB3YIOT Ha dTane KOHCTPYHUPOBa-
HUS W3JIEJIMH, BTOPBIC — HA 3TAlle MX M3TOTOBIEHUS, TPETbU — MPU U3MEPEHUHN
JeTaJeu.

KouncTpykTopckue pa3MepHble HENH IesIT Ha cOOpOUYHBbIE U IMOAETalb-
Heie. [IpumepaMu cOOPOYHBIX pa3MEPHBIX LIETIEH SBISAIOTCA LIETH, TTOKa3aHHbIE
Ha puc. 3.12. [Ipumep noaeTanbHON pa3MepHOU 1enu npuBeaeH Ha puc. 3.14.
3necs A; U A, — COCTaBIIIOIIUE 3BEHbS (MX 3HAYEHUS yKa3bIBAIOT HA YepTe-

Ke JeTann); A, — 3aMBIKaIOLIee 3BE€HO (ero 3Ha4YEHUE Ha YEPTEKE HE MPUBO-

JIAIT).

Puc. 3.14. IloneranpHasg
pasMepHas 1enb

TexHonornyeckue pasMepHble LENH BO3HUKAIOT MPU COOpPKE MaLIUHBI U
pu 00pabOTKe 3arOTOBOK (M3rOTOBJIEHUU JIETAJIEN ).

TexHosiornyeckre pasMepHbie 1enu, (GopMUpyrolIUecs Mpu o0paboTKe
3aroTOBOK, JIEJIATCS Ha JiBa BUa. B TEXHOJOTMYECKUX pa3MEpHBIX LENsAX mep-
BOI'O BHJIa COCTaBJIAIOIIMMU 3BEHbSMHU A; SBIIAIOTCS pa3Mepbl CTaHKa, MpU-

CIOCOOJICHUST ¥ MHCTPYMEHTA, a 3aMBIKAIONIUM 3BEHOM — pa3mep oOpaboTaH-
HOW 3arotoBku A, (puc. 3.15, a). B TexHOIOrHYeCKUX pa3MEPHBIX LEMIX

BTOPOI'O BUJA COCTABIISIFOUIMMU 3BEHBSIMH SIBIISIOTCS TEXHOJOTMYECKHE pa3Me-
PBI 3arOTOBKH, MIOJly4aeMbl€ Ha Pa3HbIX ONEPALMIX. 3aMBIKAIOIIUMH 3BEHbSIMU
B ATUX LIEMAX BBICTYNAIOT KOHCTPYKTOPCKUE (UEPTEXKHBIE) pa3Mephl IeTaal U
pasMepsl MPUITYCKOB Ha 00paboTky. Ha puc. 3.15, 6 nokaszana cxema nuiugo-
BaHUs TOpIia 3aTOTOBKHU Ha IJIOCKOUUTM(OBATILHOM CTAaHKE U TEXHOJIOTHYECKUE
pa3MepHble 1ienu BToporo Buaa. Koncrpykropekuii pazmep K (pasmep dackn)
SBJISIETCS] 3aMBIKAIOIUM 3BEHOM B Pa3MEpPHOI LENU C COCTABIISIFOIIMMU 3BEHb-
amMu A;, A, 1 A;, npunyck Z OKa3bIBACTCS 3aMBIKAIOLNIMM 3BEHOM B pa3-

MEPHOM LENM C COCTABIAIOIIMMU 3BeHbIMHM A; U A,. (TexHomormueckue
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pasmepbl A; U A, NOJIydeHBI IPU BBINOJIHEHUH MPEALIECTBYIONIEH TOKAPHOI
OIlepalMK, TEXHOJIOTHYECKUN pasMep A, BBIICPKUBACTCA IMPH MUIM(POBAHUH

TOpIA.)

i\

I

|

I

|

|
I_'_I

)

o

Puc. 3.15. Texnonornueckue pa3zMepHbIE LIENN, BOSHUKAOIINE
pu 00paboTKe 3arOTOBOK: @ — EPBOTO BUJIA; 6 — BTOPOT'O BHUJIA

3BEHbs pa3MEPHOM LIENHM MOTYT PacnoJiaraTbCsi B OJHOM MJIM HECKOJIBKUX
napajuiedbHbIX IUIOCKOCTSX U B HEMapaJlJIeNbHBIX MJIOCKOCTSIX. B mepBoMm ciy-
4yae pasMEpHYIO LIENb HA3bIBAKOT MJIOCKOU, BO BTOPOM — NPOCMPAHCIMEEHHOU.
[IprueM B MIOCKUX pa3MEPHBIX LEMsIX 3BEHbS MOTYT ObITh KakK MapajlieibHbl,
TaK ¥ HEe mapajuiesbHbl Ipyr apyry. Ha puc. 3.16 noka3zaHa miuockas pa3Mmep-
Hasl LeNb, COCTABISAIONIECE 3B€HO A5 KOTOPOH PACHOJIOKEHO IMOJ yIIOM O K
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HAIIPaBJICHUIO 3aMBIKAIOIIETO 3B€HA. Takoe 3BE€HO BKJIIOYAETCS B Pa3MEPHYIO
1ens cBoel mpoekmueil (Aj) Ha 3To HampasieHue. [Ipudem yron oo cuutaercs

MOCTOSIHHBIM U A5 = A;coso . [Ipennonoxum, 4ro 38eH0 Ag = 100i8;§, a yroim
o =30". HoMuHansHOE 3HaYeHHE 3TOTr0 3B€Ha COCTABUT
A5 =Ajcosa=A;c0s30° =100-0,866=86,6 (MMm).
[IpenenbHble OTKIOHEHUS 3BeHa A; OyayT
AAS=AA;-cosa=A,A;-cos30"=0,6-0,866=0,52 (Mm);
AAL =A A5 -cosa=A,A;-cos30"=-0,2-0,866 =-0,17 (Mm).

Crnenoatensho, Aj =86,6707 MM.

A

Puc. 3.16. I1nockas pazmepHas
LIETb C HeTapaIeIbHBIMU
3BEHBSIMU

Takum oOpaszom, mro0asi IIOCKas pa3MepHas LENb ¢ HemapaieIbHbBIMU
3BEHBSIMH MOXKET OBITh CBEJCHA K TUIOCKON pa3MEpHOMU IEMHU C MapajiieIbHbI-
MU 3BEHBSIMHU.

- A e A _ A A B
. b | A=b, _ A7=b _ ) o | -
B b _ A 1 A, B B
< - - .
a) 0)
A A . B
- b I Asb  _ _ASB
b B } B
6)

Puc. 3.17. Tpu Buza cBsizell pa3MEPHBIX LIETIECH:
a — MapaJljIeNbHBIN; 6 — MOCIEeI0BATEIbHBIN; 6 — MAPAIIIEIIEHO-I10CIEA0BaTEIbHBIH
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OTtnenpHBIE pa3MEpHbIE LIETIM MOTYT OBITH CBSI3aHBI MEXIy coOoil. Ila-
PAaNeNbHO-C8A3AHHbIMY HA3bIBAIOT pa3MEPHbIE 1IETH, UMEIOIINE OJIHO WU He-
CKOJIBKO OOIIMX COCTaBISIIOMIUX 3BEHbEB. [lociedosamenbHO-CEA3aHHBIMU
Ha3bIBAIOT Pa3MEpHBIEC LIEMH, U3 KOTOPBIX KaXJas MOCIEAYOIIas UMEET 00-
myro 0a3zy c mpensinymiei. PasmepHbple 1menm ¢ KOMOMHUPOBAHHOM CBSI3BIO
MMEIOT MEXAYy cO0O0il Kak mapajulesibHble, TaK U IOCJEI0BaTEIbHbIE CBS3U.
[Ipumepsl pa3MepHBIX IeNeil ¢ pa3dMYHbIMU CBS3SIMH TMPUBEICHBI Ha
puc. 3.17. Bugno (puc. 3.17, a), uto y pasmepusx neneii A (A, A,, Aj,

A,)u b (b, b,, b;, b,) umeerca nBa OOLIMX COCTABIAIOIIUX 3BEHA —
A;=b, u A, =b;. VY pasmepnsix neneii A u B (puc. 3.17, 6) ectp oOmas

0a3a. Y pazmepnsix neneit A, b u B, mokazanasix Ha puc. 3.17, 6, UMEIOTCS
KaK IMapajuielibHbIe, TaK U MOCJIEI0BATENbHBIEC CBS3H.

3.2.2. OcHOBHbIE YPABHEHUS

Haiinem 3aBHCHUMOCTH ME€X1y OCHOBHBIMHU MapaMETpaMU 3aMBIKAIOIIETO
3BEHA M COCTAaBJISIOLINX 3BEHBEB INIOCKOW pa3MEpPHOM LIETIH C MapajlieIbHbBIMU
3BeHbsIMH. [|j1s 3TOTO CHavana odparumces k puc. 3.12, a.

OueBHIHO, YTO HOMHHAJIBHOE 3HAYCHUE 3aMBIKAIOIIETO 3B€Ha A , COCTAaBUT

Ay=A-A,.
B o6uiem citydae npu N yBEIMYMBAIOIIMX U 0 YMEHBIIAIOLIUX 3BEHHEB B

Pa3MEpPHO 1EMH MOJIYyYUM:
n _ P _
Ay =D Ai—-D A (3.1)

OTO ypaBHEHHME MPHUHATO HA3bIBATh YPAaBHEHHEM PA3MEPHOW LENU WU
YpaBHEHUEM HOMHUHAJIOB.

Hcnonp3ysa MOHATHE NEPEeaTOYHOr0 OTHOIIEHUsS &;, KOTOpoe paBHO +1
JUTSl YBEJIMYMBAIOMIMX U —] JUIsI YMEHBILIAIOIINUX 3BEHBEB, YPAaBHEHUE pa3Mep-
HOM 1Ieny MOKHO 3amucath B 00Jiee KOMITAKTHOU opme

n+p

AA = Z &iAi . (3-2)
i=1

OueBuano (puc. 3.12, @), uto HauboJsbIlllee U HAUMEHbBIIIEE MPEICIbHbIC
3HAYEHHS 3aMBIKAIOLIETO 3B€HA A , BBIPA3ATCs 4Yepe3 MpeAeiIbHbIE 3HAUEHUS
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COCTaBJIAIOIINX 3BEHBEB A; U A, CIEIYIOIIUM 00pa3oM:

B o6mem ciydae

n p
Apg =D A~ DA (3.3)
i=1 i=1
n p
Ap, =D AL~ DA (3.4)
i=1 i=1

JIJ1sl yCTaHOBJICHHUS 3aBUCUMOCTH MEXKIY JOITYCKOM 3aMBIKAOIIIETO 3BEHA
U JIONyCKaMU COCTABJISIONINX 3BEHHEB Pa3MEPHOM IEMU BHIUTEM MOYJICHHO U3
ypaBHeHus (3.3) ypaBuenue (3.4). [Ipu sToM noayyum:

n _ P
TA, =Y TA; + > TA,
i=1 i=1
HJIN OKOHYATCJIBHO

n+p

TA, =D TA;, (3.5)

i=1
T. €. OONYCK 3AMbIKAIOWe20 36eHd pageH CyMme OONYCKO8 COCMABNAIOWUX 36e-
Hbes.

Hatimem 3aBHCHMOCTH MEXIy TpENeIbHBIMU OTKJIOHCHHSIMH 3aMBIKAIO-
IIIETO 3BEHA W COCTABJISIONIMX 3BEHLEB pa3MepHOU meru. V3 cxembl, IpuBe-
neHHoi Ha puc. 3.18, cneayer, 4To HauOoJIbIllIee U HAUMEHbIIIEE MPECIIbHBIC

3HA4YCHHUA COCTABJIAIONINX 3BCHBCB M 3dMBIKAIOIICIO 3BCHA MOI'YT OBITH 3amH-
CaHbI B BUJC

A=A+ AA; (3.6)

A=A +AA; (3.7)
Ay, =Ay+AA,; (3.8)
A, =A +AA,. (3.9)

HM
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B Beipaxkennsx (3.6-3.9) A A;, A,A, — BepXHHE OTKJIOHEHHUS COCTaB-
JAIOUIMX 3BEHBbEB M 3aMBIKAIOLIETO 3BeHA; A A;, A A, — UX HWXKHUE OTKIO-

Henus. [loacrasnsas 3Tu Beipaxkenus B ypaBHenus (3.3) u (3.4), Oyaem UMeTh:

n _ _ p _ _
Ay +AA, = Z(Ai +ALA) - Z(Ai +ALA);
i—1 i—1

n N _ p _ _
A +AA, = Z(Ai +AHAi)—Z(Ai +AA)).

i=1 i=1

.

|

|

|

|
TA2 [ TA /2

-

-

A

@)
A

Tam

Puc. 3.18. Cxema pazmepoB, A0MyCKa U OTKIOHEHUM

BrruuTas mouneHHO U3 3THX ypaBHeHUH ypaBHeHue (3.1), momydum:

n R p _

AAN =D AA =D AA;G (3.10)
i=1 i=1
n R p _

AAL=D AA -D AA. (3.11)

Taxkum o6pa30M, 6€PXHEE OMKIIOHEHUE 3dMbIKAULECO 36€HA PABHO pPA3-
HOCMU CYMM BEPXHUX OMKNOHEHUL yeeiuduearowux 36€Hbe€6 U HUINCHUX OmM-
KJIOHEeHU1 YMEHbUANUUX 36EHbEB, A HUJNCHEE ONKIIOHEHUE 3AMbIKAOULECO 36€-
HA paeHo pasHocmu CYMM HUNCHUX OMKIOHEHU yeeauduearnomux 36€Hbes U
6EPXHUX OMKJIOHEHULL YMEHbULANUIUX 36EHbES.
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VY CTaHOBUM 3aBUCUMOCTbh MEXAY KOOPAMHATON CEpeAUHBI MOJIs JOMyCcKa
3aMbIKaroIIero 3seHa (AyA, ) 1 KOOpAUHATAMH CEPEIUH IOJEH JOIYyCKOB CO-

CTaBJIAIOIMUX 3BeHBEB (ApA;). 1 3TOro B COOTBETCTBHHM CO CXEMOW

(puc. 3.18) BbIpa3um npenenbHbIC OTKIOHSHHS 3aMBIKAIOIIECTO 3B€HA U COCTAB-
JSIFOIIMX 3BEHBEB Uepe3 KOOPAUHATY CEPEANHBI MOJIs JOIMYCKa U IOIYCK

AA T‘;‘ (3.12)
AA, =AA, - T‘;‘A ; (3.13)
A A, = AA; + TTAi ; (3.14)
AA = AA, —% (3.15)

[Toacrasmsist 3T BeipaxkeHus: B ypapHeHus (3.10) u (3.11), umeem

TA, & - TA ) ¢ - TA,
> Z AgA; + — —Z AGA, ——2 ;
i=1 i=1
TA, & TA, P - TA.
AgA , — 2A=Z AA, _T - AOAi+T' .
i=1 i=1

CioXuB MOWICHHO 3TH YPaBHEHHS U Pa3JeiIuB JIEBYIO U MPaBYI0 4acTu
MOJIy4YEeHHOTO B Pe3yJIbTaTe€ ATOTO0 PAaBEHCTBA Ha 2, MOJYyYHUM CIEAYIOIIYIO 3a-
BUCHMOCTS!

n p
AoAy =D AcAi =D AgA;, (3.16)

i=1 i=1
T. €. KOOPOUHAMa cepeoutvl noJjisi O0NYCKA 3AMbIKAIOULe20 36eHA PABHA PA3HO-
CMuU CYMM KOOpPOUHAmM cepedur nojiei 00nyCcKo8 V8eauuu8arwux u yMeHovuld-
IOUJUX 36EHbES.

Ecnu BBecTHn mepenmarouHblie OTHOIICHHS, TO ypaBHeHHe (3.16) mpumer

BH/]I

n+p
AgAy =D EiMGA; . (3.17)

i=1
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BripazuMm cpenHee 3HaueHUe 3aMbIKaOIIEero 38eHa (A, ) depes cpenHue
cp
3HAYCHUS COCTABJISIONINX 3BCHHECB (Aicp ). J171s1 5TOTO CIIOKUM MOWICHHO YpaB-
nenue (3.16) u ypaBuenue (3.1) B pesynbrare momyunm
n _ . p _ ‘_
AgAp+ A, =D (AgA; +A)) =) (AAj +Ay).
i=1 i=1
YuuteiBas, 4to (cM. puc. 3.18)
AvA,+A, :AAcp ;

AOAI + AI = Aicp y
OyzieM UMeTh
n p
AACP = ZAicp - ZAicp y (3-18)
i=1 i=1

T. €. CpeOHee 3HAYEHUEe 3aMbIKAULec0 36eHA PAGHO PA3ZHOCMU CYMM CPEOHUX
3HAYEHUU YBeAUUUBAIOWUX U YMEHbULAIOUWUX 36EHbEE.

Ucnonb3ys nepenaroyHbie OTHOUIEHUS, ypaBHeHHE (3.18) MOXHO 3amu-
caTb B BUJIE

n+p

AACp - Z&iAicp . (3.19)
i=1

3aBucumoctu (3.3)+3.5) u (3.10)—~(3.11) nomydeHsl B MPEANOI0KECHUH,
YTO B Pa3MEpPHON IIEMH BO3MOXHO OJHOBPEMEHHOE COYETaHUE HaUOOJIBIINX
YBEJIMYUBAIOIINX ¥ HAaWMEHBIINX YMEHBIIAIONINX 3BEHBEB WM UX 0OpaTHOE
couetanue. MetoJ pacueTa pa3MEpHbIX LIETIEN, OCHOBAaHHBIN HA UCTOJIb30BAHUU
ATUX 3aBUCHUMOCTEH, MOJYYWJ Ha3BaHUE Mmemooa makcumyma-munumyma. OH
o0ecrevyrBaeT MOJIHYI0 B3aUMO3aMEHIEMOCTh, UCKITIOUasi TOSIBIICHHE Opaka.

Mexnay TeMm, BEPOSITHOCTh TAKOI'O COYETAHUS COCTABJISIOLIUX 3BEHBEB Y
KOHKPETHOTO M3JIeJIUsI BeChMa MaJia. YKa3aHHOE 00CTOSTEIhCTBO, a TAKKe 3a-
KOHBI paCIpEACICHHS Pa3MEPOB 3TUX 3BEHBEB, YUUTBHIBAKOTCS B 8EPOSAMHOCHI-
HOM Memode pacdeTa pa3MEpHBIX Iened, KOTOPBIA OTIMYaeTCs OT METoaa
MaKCHMyMa-MUHAMYMa PaCu€TOM JIOIYCKa 3aMbIKAIOIIErO 3BEHA.

[Tomarast, yTo pacnpeneieHuss pa3MeEPOB COCTABIIAIOIINX 3BEHBEB COOT-
BETCTBYIOT HOPMaJIbHOMY 3aKOHY, a TPaHMILIbl MOJIEH pacceuBaHus o; =6G Iy

COBIIAJAKOT C FpaHI/II_IaMI/I UX TI0JIEU JIOHYCKOB, MOXHO HpI/IHHTB:
TAi =60 A,
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NI

O, = %TAi . (3.20)

Tak kak cpenHee 3HAUEHUE 3aMBIKAIOIIErO 3BEHA IPEJCTaBIIsAET COOON
anreOpanyecKyro CyMMy CpPEeIHUX 3HAUEHHUM COCTaBIIAIOLIUX 3BEHbEB, TO B CO-
OTBETCTBUU C HU3BECTHOM B TEOPHM BEPOSITHOCTEN TEOPEMON O IUCHEPCUU
CYMMBbI HE3aBUCHMBIX CIYYalHBIX BEJIMYMH (COCTABIIAIOIINUX 3BEHBEB) Oylaem
UMETh!

5 n+p 5
CA, = . Oa -
r}

YuureiBas cootHomeHue (3.20), MokeM 3anucaTh:

n+p

¢AAE = Z ¢Aif
i=1
HNIn

(3.21)

OtMmetum, yto Tipu pacuete 1o Gopmyse (3.21) y 0,27 % uznenuii 3Haue-
HUE 3aMBIKAIOLIEr0 3B€HA MOKET BBIMTH 3a MIPEEIIbl T0MyCKa.

B o6mem cinyuyae, B TOM 4Mciie IPU pacHpeeeHUsIX pa3MepoB COCTaB-
JSIOUIMX 3BEHBEB, OTJIMYAIOMIMXCS OT HOPMAJIbHOIO, JOIMYCK 3aMbIKAIOIIErO
3B€HA IUIOCKOM pa3sMEPHOM LIENM C NapajuleIbHBIMHA 3BEHBSIMU OIPEIEIACTCS
o opmyiie

n+p
TA, =t,,|> A2 TA,; °, (3.22)

i=1
rae t, — Kod(GUIMEHT PUCKa; A; — OTHOCUTEIILHOE CPEIHEE KBAIPATUUIECKOE

oTKJIOHEeHHUe (6e3pa3MepHbIi K0P PUIIUEHT).
DTO OTKJIOHEHWE HAXOJIUTCS U3 COOTHOIICHUS

20,

i
Qi

HJIn

2N

'OTA
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Koa¢dpunuent pucka t, ompenenser BEpOSITHOCTh MONATAHUS Pa3MEPOB
3aMBIKAIOIIEr0 3BeHa B MPEJEIbI ero Mojs Aomycka. ITOT KOd(P(UIIUEHT BbI-
Ouparor u3 Tabnuu 3HayeHuil QyHkumu Jlammaca @ t B 3aBUCHMMOCTH OT

MPUHATOrO pucka P .
ITpy HOpMAIEHOM 3aKOHE PaCIPEEIICHNS Pa3MEPOB 3aMbIKAIOIIErO 3BEHA
U PaBHOBEPOSATHOM €ro BBIXOJIE 3a 00€ I'paHUIlbl MOJIsI TOIMyCcKa 3HaueHue P,

% cBs3aHo co 3HaueHueM O t  dopmynoit
P =100 1-2d(t) . (3.23)

Psin 3Hauenuit koagduuuenta t, npuseneH B Tabdm. 3.1.

TaOmuma 3.1

Puck P, % 32 23 16 9 46 | 2,1 {094 1051 0,27 | 0,1
Ko>pduumenrt, | 1 |12 |14 | 17| 2 |23 |26 |28]| 3 |33

3HaueHus kodpduimeHta Kiz COCTaBIISIIOT:
® IIpU HOPMAJILHOM 3aKkoHe (3akoHe ["aycca) pacmpenenenus pa3me-
POB COCTABJIAIONINX 3BeHbeB A° =1/9;
® IIpU pacHpeeneHuu 1o 3akony CumiicoHa (paBHOOEIPEHHOIO Tpe-
yromsuuka) A° =1/6;
® [IpU pacIpeieIeHUN 10 3aKOHY PaBHOW BEPOSITHOCTH kiz =1/3.

HopMmanbsHoe pacmpeneneHue pa3MepoB 4yallle BCEro MMEET MECTO IpH
KPYIMHOCEPUHOM U MacCOBOM MPOM3BOJACTBE M3JCNINMN, paclpeesieHue 1o 3a-
KOHy CHMIICOHA — IPU CEPUWHOM ITPOU3BOJICTBE, PACIPEAECIEHUE MO 3AKOHY
PaBHOI BEPOSITHOCTH — IPU €MHUYHOM MPOU3BOJICTBE.

Ecnu npuHATH, YTO pacmpeleneHue pa3MepOB COCTABIISAIOIIMX 3BEHHEB
SBJISICTCS. HOpMaJbHBIM, a puck P =0,27 %, To kiz =1/9, xoa¢pdumnment t, =3
(cm. Tab. 3.1) u hopmymna (3.22) npeobpasyercs B popmyiy (3.21).

[Ipu pacuetax pa3MepHBIX LENed BO3HUKAIOT JBE OCHOBHBIC 3aJlauM:
npsimasi (mpoekTHasi) U oOpaTHas (IpoBepoOUHasi).

IIpsimas 3a0aua COCTOUT B TOM, YTOOBI MO M3BECTHHIM HOMHHAJIHHBIM
3HAYEHUSIM BCEX 3BEHBEB PAa3MEPHOM IIeTH, TOMYCKY M MPEIETbHBIM OTKIIOHE-
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HUSM 3aMBIKAOIIETO 3BEHA ONPEACIIUTh JIOMYCKU U MPEACIIbHBIE OTKIOHCHHUS
COCTAaBIISIOIINX 3BEHLEB.

Obpamuas 3a0aua 3aKI0OYaeTCs B TOM, YTOOBI MO HM3BECTHBIM HOMHU-
HaJbHBIM 3HAYEHUSM, TOTTyCKaM U MPEACTbHBIM OTKIIOHEHUSM COCTABIISIONINX
3BEHBEB OMNPEICITNTh HOMUHAIBHOE 3HAYEHUE, JOMYCK W MPEeeIbHbIE OTKIIO-
HEHMS 3aMBIKAIOIIET0 3BEHA.

3.2.3. MeToabI JOCTHKEHUA TOYHOCTH 3aMbBIKAIOIIUX 3BEeHLEB
pa3MepHBIX Henei

3amaya obecrieueHUs] TPeOyeMOl TOYHOCTH 3aMBIKAIOIIUX 3BEHBEB Pa3-
MEpHBIX LeNel MOXKET ObITh SKOHOMHUYHO pPELIEHA OJHUM M3 IISITH METO/OB:
MOJIHOM B3aMMO3aMEHSIEMOCTH, HEMOJHOM B3aMMO3aMEHSEMOCTH, TPYNIIOBOM
B3aUMO3aMEHSIEMOCTH, TPUTOHKH WIIA PETYIUPOBAHHUS.

PaccmoTpum perenue 3Toi 3aa4u pa3InYHbIMU METOJAaMHU Ha IpUMeEpe
pa3MepHOM Lienu, NPUBEICHHOM Ha puc. 3.19.

As5

A s | R

45 A =02 Puc. 3.19. PasmepHas nens

MCXaHH3Ma

>'T‘
Y

A

3.2.3.1. MeToa moJIHO B3aUMO3aMEHAEMOCTH

[Tpu sTOoM MeTone TpeOyemasi TOUHOCTh 3aMBIKAIOIIETO 3BEHA pa3Mep-
HOM TN JOCTUTAETCS BO BCEX CIIyYasX €€ pealu3alldy MyTeM BKIIOYCHUS B
HEe COCTaBJIAIONIUX 3BEHBEB 0€3 BhIOOpA, MO00pa UM MU3MEHEHHS UX 3Hade-
HUU.
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Hlupokoe ucnoap30BaHUE METOJA MOJHOW B3aMMO3aMEHSIEMOCTH O0BsiC-
HAETCS CIEAYIOIMMH €ro MPEUMYIIEeCTBaMU:

® [IPOCTOTON JOCTUKEHUS TPEOyeMOW TOYHOCTH 3aMBIKAIOLIETO 3BE-
Ha (HampuMep, MCIIOJIb30BaHUE 3TOT0 METOJa IMpU cOOpPKE CBOIUT
HOCJIEIHIO0 B IPOCTOE COEAUHEHHE JeTaleH);

® BO3MOXKHOCTBIO IIUPOKOTO0 KOOTEPUPOBAHUS PA3IMYHBIX IIE€XOB U
3aBOJIOB TIPW HW3TOTOBJICHWM OTACIBHBIX JETalel W COOPOUYHBIX
SIMHUILL U3JICIINI;

® BO3MOYKHOCTBIO BBITIOJTHEHHS COOPOYHBIX Omepaluii pabounuMu He-
BBICOKOH KBaJIM(DHUKAINN;

® TIPOCTOTON HOPMHPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB COOPKHU.
Jlonyck W mpeAeibHble OTKJIOHEHUS COCTABJISIONIMX 3BEHHEB pa3MEpHOM
LIETIH PACCUUTHIBAIOT METOJIOM MaKCUMyMa-MUHUMYyMa.
Pacuer BeneTca B cieqyromei nocaeq0BaTeIbHOCTH.
1. IlpousBoauTcsl pacHpenesieHHe JOMyCKa 3aMbIKAIOIIETO 3BEHA
MEXKY JIONMYCKaMHM COCTAaBJISIONIMX 3BEHBEB. JTa JIOKAJIbHAS 3aja4a SIBJISETCS
MHOTOBapHaHTHOM, TaK KakK JJIsI €€ PEIICHUs UMEETCSl TOJIbKO OJTHO YPaBHEHUE
(3.5).
JI71s1 OpUEHTUPOBOYHBIX OIIEHOK JOMYCKOB COCTABJISIONIMX 3BEHBEB Uallle
BCET0 MCIIOJIB3YIOT CIIOCO0 PaBHBIX JIONMYCKOB (PaBHBIX BIUSHMK). B cooTBeT-
CTBUU C HUM JIOMYCK KaXJOTO COCTABJISIONIETO 3BE€HA NMPUHUMAIOT OJHUM H

TEM k€. DTOT NOMyCK [cpemHumil momyck TA; cp] HaxXoIsAT MYTEM JICJICHUSA

AO0ITyCKa 3aMBIKArOIICro 3B€HA Ha YMCJIO COCTABJIAAIOIIMX 3BCHLCB, T. €.
— TAA

TA, = :
P n+p

3aTem HaﬁﬂeHHBIG YKa3aHHbBIM 06pa30M AOITYCKH COCTABJIAIOINX 3BCHLCB
KOPPCKTHUPYIOT € YUCTOM CIIOKHOCTHU JOCTHIKCHHA TOYHOCTHU KAXKIOI'0 COCTaB-
JIIOMICTO 3BCHA. B utore CTPCMATCA CHU3UTDL 3aTPAaThbl HA U3TOTOBJICHUC U3/1C-
JIUA.

Jlns paccmatpuBaemoro npumepa (puc. 3.19)
TA, = O’—32 = 0,067 (mm).

1 cp
HaunOouee ciioxHBIM sABIIsIeTCS 0OecleueHne TOYHOCTH 3BeHa A, — pac-

CTOSIHUSI MEXIY BHYTPEHHHMMH CTEHKaMH KOpPIyca, MO3TOMY JOMYCK 3TOTO
3BEHA KEJIATEIIbHO B3STh 3HAUYUTEIILHO OOJBIINM JOIYCKOB 3BE€HbEeB A 1 A;.

79



C yueroMm a3toro nopbopom ycranasiauaeM: [A; =0,03 mm; TA, =0,15 mym;
TA;=0,02 mm.

2. Ha Bce cocraBmstonye 3BeHbs, KpOME OJTHOTO, HA3HAYAIOTCS Tpe-
nenbHble OTKIOHEHHsS. OOBIYHO JUIsl pa3MEPOB OTBEPCTUH (OXBaTHIBAIOILIUX

paBMCPOB) OTKJIOHECHHMS Ha3HadaroTcs no H , AJIs1 BAJIOB (OXBaTI)IBaeMI)IX pa3-
MepOB) —1mo h , AJI1 OCTAJIBHBIX — CUMMCTPHUYHBIC OTKJIOHCHU .

TMpurnmaem: A =45_j o3 My; A, =507 mm.
3. [ns ompeneneHus NMpeaenbHbIX OTKIOHEHHH «OCTaBIIETOCS) 3Be-
Ha CHaydaljia ¢ MOMOIUIbI0 ypaBHeHUd (3.16) HaxoAUTCS KOOpAUMHATA CEPEIUHBI
MOJIS JIOMyCKa 3TOTr0 3BEHA. 3aTeM C MCIOJIb30BaHWEM COOTHOIIeHUH (3.14) u
(3.15) yxe onpenensitoTcsi caMu OTKJIOHEHHUSI.
Jlis paccMaTpUBaeMOro IMpUMeEpa «OCTABIIUMCS 3BEHOM sABIIIETCA Aj.

HaxoauMm KoOpauHaTy cepeanHbl JOIMyCKa 3TOro 3BeHa
AoAL = AgAg = AgA; — AA;
0,1=0,075—-(-0,015) — A A;.
Orcrona
AgA; =-0,01 (Mm).
I[IpenenbHbIC OTKIOHEHHS 3BeHa A; COCTaBST:

AA;=AA; + % =-0,01+ 0’—52 =0 (Mm);

AA; =AA; - % =-0,01- 0—32 =-0,02 (mm).
Takum obpasom, nonyunm Az =5 g4, (MM).

[IpaBUIBLHOCTE pEIICHHS MPSAMOU 3a/adu MPOBEPHM, PEIIMB OOpPaTHYIO
3amady.
1. C nomompto ypaBHenus (3.1) HaiiieM HOMUHAILHOE 3HAYCHUE 3a-
MBIKAIOIIIETO 3BE€HA
A, =A,-A -A,;=50-45-5=0 (mm).
2. C nomomrsto ypaBuenuii (3.10) u (3.11) onpenenum ero npeaeiib-
HBIE OTKJIOHEHUS

AAL=AA, -A A -AA;=015-(-0,03) - (-0,02) =0,2 (mm);
AAL=AA, -AA -AA;=0-0-0=0 (mm).

80



Taxkum oOpaszoM, momyuum A, =0"%% mwm, T. . mpsiMast 3aaua permreHa

BEPHO.

MeTton moNHOM B3aMMO3aMEHSIEMOCTH, YUUTHIBAIOIINN BO3MOKHOCTh Ca-
MOTO HEOJIaronpusITHOTO COYETAHUS MPEACIbHBIX OTKJIOHEHUN COCTaBIISIONINX
3BEHBEB, YACTO MPUBOJUT K OYEHb KECTKUM (HEIKOHOMHUYHBIM) JOIYyCKaM
ATUX 3BeHbeB. CUMTaeTCs, YTO IKOHOMHYECKH OIpaBJaHHON 00JIaCThbIO MpH-
MEHEHHS METO/a MOJIHOW B3aMMO3aMEHSIEMOCTH SIBJISTIOTCS Pa3MEpHBIC 1ETH C
HEOOIBIIMM YHCIOM 3BeHbEB (00BIYHO N+ P<4) K OTHOCHTEIHLHO MIHPOKUM

AOITYCKOM 3aMBIKArOIICro 3BCHa.

3.2.3.2. MeTo/ HemoJIHO# B3auMO03aMEHAEMOCTH

CyTh M€TOZa COCTOUT B TOM, YTO TpeOyemasi TOYHOCTb 3aMBIKAIOLIETO
3B€HA Pa3MEPHON LENU JOCTUTAETCS C HEKOTOPHIM 3apaHee YCTaHOBJIEHHBIM
PUCKOM ITyTE€M BKJIIOYEHUS B HEE COCTABJISIIONIUX 3BEHBEB 0€3 BHIOOpPA, MO00-
pa WM U3MEHEHHs UX 3HaueHuil. [IpeqHaMepeHHbId PUCK BBIXOJla 3HAYCHUI
3aMBIKAIOIEr0 3BEHA 3a MpeJeibl J0Mycka OObUHO HeBeluK. OJHAKO 3TOT
PUCK J1a€T BO3MOXKHOCThH (Kak OyJeT MOKa3aHO HMKE) OYEHBb CYIIECTBEHHO
pPaCUIMPUTh JTONMYCKM COCTABJISIOIIMX 3BEHBEB MO CPABHEHMIO C JIOMYCKaMH,
YCTAHOBJICHHBIMH METOJIOM IMOJHON B3aMMO3aMEHSIEMOCTH H, TEM CaMbIM,
3HAYUTEIBHO CHU3UTH 3aTPAThl HA U3TOTOBJIEHUE JETaleh U U3AEIHI B LIETIOM.

[Ipu MeTone HEMOJIHOW B3aMMO3aMEHSIEMOCTH PaCUeT JOMYCKOB COCTaB-
JISIFOIINX 3BEHBEB BEJIETCSI C UCIOJIb30BaHUEM ypaBHEeHUs (3.22), MOJTy4eHHOTO
Ha OCHOBE IMOJIOKEHUI TEOPUH BEPOSTHOCTEM.

Pemienne nmpsiMoii 3aga4u pacCMOTPEHHBIM METOJOM MPOU3BOJUTCS Clie-
TYIOITAM 00pa3oM.

1. 3agaeMcs 3HaueHUSAMM KO3 PHULIMEHTa pucKa {, U OTHOCUTEIHLHOIO

CpPEeIHEro KBaJpaTUUECKOro OTKIOHEHHUs A;. [l paccMaTpuBaeMoro npumMepa
(puc. 3.19) mpumem, uro puck P =1 %, npu kotopom t, =2,57 (cm. Tadmn. 3.1).
Cuwurast, 4TO pacrpeneacHle pa3MepoB COCTABIISIOIIUX 3BEHBEB COOTBETCTBY-
eT 3akoHy ["aycca, 6epem kiz =1/9.

Jl7iss OpUEHTHPOBOYHBIX OIEHOK JOMYCKOB COCTABJISIONIUX 3BEHBEB
onpexenseM cpeauuii nomyck TA; op 11O bopmyre

— TA,
Pt A2 (n+p)

TA,
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BbITEKaromei u3 popmysl (3.22). JIns paccMaTpuBaeMoro npuMepa noaydum

TA; =L=0,135 (Mm).

i cp
2,57, /1-3
9

2. HWcnonssys ¢popmyny (3.22), mombopoM yCTaHABIMBAEM CIICAYIOIIHIE
JOIYCKH COCTaBJIAomMX 3BeHbeB: [A;=0,1 Mm; TA,=02 mm; TA;=
0,06 mm.

[TpaBunbHOCTH TIOI00PA JOIMYCKOB MpoBepsieM 1o Gopmyiie (3.22):

n+p
TAA:tA\/ZxE TA, 2 :2,57\/1/9[ 0,12+ 0,2 2+ 0,06 2}:0,2 (V).
i=1

B nanbHeliem penieHre npsiMor 3a1au COBIIAIAET C €€ PEIIEHUEM Me-
TOJIOM MaKCUMyMa-MHUHUMYyMa.

3. Ha Bce cocraBnsronue 3BeHbs, KpOME OJTHOTO, Ha3HAYaeM MPEIeIib-
HbIE€ OTKJIOHEHUS. [[pruHuMaem:

4, HaxomuM KOOPAMHATY CEPEIMHBI MOJISI IOITyCKa 3BeHa Ay
0,1=0,1- (~0,05) — A A,.

Orcrona
AgA;=0,05 mm.
Haxoaum npeznenbHble OTKIOHEHUS 3BeHa Ay !
TA; 0,06

ABA3 = A()A3 + T = 0, 05 + T = O, 08 (MM);

AA; =AA, - % =0,05- 0’—206 =0,02 (vm).

_ £+0,08
Takum oOpasom, nonyunm Az =5,gq, MM.

[IpaBUIIBHOCTH pELIEHUS MPSIMOW 3a/Jayd MPOBEPUM, PELIUB OOpaTHYIO
3aj1aqy.
1. C nomoursto ypaBHeHus (3.1) HaiiieM HOMHUHAJIbHOE 3HAYECHHE 3a-
MBIKAFOIIErO 3BEHA

A, =A,-A -A;=50-45-5=0 (mm).

2. Haiinem KoopMHATy CepeauHBI MO A0MYCKa 3aMbIKAIOIIEro 3BEHa
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AgAL = AgA, — AgA; — AyA; =0,1—(=0,05) — (~0,05) =0,1 (vm).

3. Omnpenenum npeenbHbIE OTKIOHEHUS 3aMBIKAIOIIIETO 3BeHA

TA 0,2
ABAA:AOAA+ A :O,1+7:O,2 (MM),
TA 0,2
AA, =AA, ——2=01-""=0 (mm).
o ‘A 07 MA
2 2
Takum oOpaszom, moiayuyum A A= 0702 MM, T. €. IIpsiMas 3ajJaya pelicHa
BEPHO.
Tabmamma 3.2
MCTOI[ obecrieueHust COCTB.BJ'IHIOH_II/IG 3BCHbA
TOYHOCTH 3aMBIKAIOIIETO 3BEHA A1 A2 A3
Homoi 45_ 03 50015 50,02
B3aMMO3aMEHIEMOCTH ’ ’
Henonnoit 0.08
45 40,2 5t
B3aMMO3aMEHAEMOCTHU 01 50 +0,02

B Tabun. 3.2 comocraBieHbl pe3ysbTaThl PacYeTOB JOIMYCKOB M MPEaeib-
HBIX OTKJIOHEHUW COCTABIIIIOLIMX 3BEHBEB PACCMATPUBAEMOMN Pa3MEPHOU LEIIH
(puc. 3.19), BBITIOTHEHHBIX METOJIOM IMOJTHOW M HEMOJIHOW B3aMMO3aMEHSIEMO-
cTtd. BuaHO, 4TO METO HEMOJIHON B3aMMO3aMEHSIEMOCTH 110 CPABHEHHIO C ME-
TOJOM TOJHOM B3aMMO3aMEHAEMOCTH MO3BOJISAET NAXKE ISl KOPOTKHUX pa3zmep-
HBIX LEMEeW 3HAYUTENbHO YBEJIUYUTH JOMYCKH COCTaBIISIIOIINX 3BEHBEB. JKO-
HOMHYECKUH 3(P(HEKT OT UCIMOJIb30BAHUS METO/a HEMOJHOW B3anMO3aMEHse-
MOCTH BMECTO METOJIa MOJHOM B3aMMO3AMEHSIEMOCTH BO3PACTAET C YMEHBIIIE-
HHUEM JIOMYCKA 3aMBIKAIOIIETO 3BE€HA M YBEJIMYECHHEM YKCIa 3BEHBEB pa3Mep-
HOM LICTIH.

3.2.3.3. MeToj rpynnoBoii B3aumMo3aMeHsIeMOCTH

[Tpu aTOM MeTone TpeOyemasi TOYHOCTh 3aMBIKAIOIIEr0 3B€HA JOCTUTa-
€TCs IMyTEM BKIIOYECHHUS B Pa3MEPHYIO LIEIIb COCTABIAIOIINUX 3BEHBEB, IIPUHA-
JeXKalUX K COOTBETCTBEHHBIM IPYIIIaM, Ha KOTOpPBIE OHU MPEABAPUTEIIBLHO
paccoOpTUPOBAHBI.

Meroa rpynnoBoil B3auMO3aMEHSIEMOCTH (Ha3bIBa€MbIi MHOTAA CEJeK-
TUBHOM COOpPKOI) OOBIYHO MPHUMEHSIOT MPHU MaJIOM JOIYCKE 3aMbIKAIOIIErO
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3B€HA, 00ECTIEYNTh KOTOPHIA METOJIOM HEMOJHOW B3aMMO3aMEHSIEMOCTH OKa-
3bIBACTCS 3aTPYIHUTEIHLHO WM Jake HEBO3MOXkHO. [Ipu rcnons3oBaHumn Me-
TOJIa TPYNIIOBOM B3aMMO3aMEHSIEMOCTH 3aJIaHHBIN JIOMYCK 3aMbIKAIOIIETO 3Be-
Ha TA, ysemnmuuBaroT B N pa3 (N — nenoe uucio). PacmmpeHHsiil 1omyck

T'A,=TA, -N, 9acTo Ha3bpIBacMBbIil IPONU3BOJCTBEHHBIM JOIIYCKOM, HCIOJIb-

3YIOT JUJIs1 pacyeTa JTOIyCKOB COCTAaBIISIIOIIMX 3BEHBEB pa3MepHO enu. Jlera-
JIY, U3TOTOBJIEHHBIE C TAKMMHU OTHOCHUTEJIBHO HIMPOKHUMH JOIYCKaMU COPTHU-
pytoT no pazMepam Ha N Tpynm v KaxxJao¥ npucBauBaroT Homep. U3aenus co-
OuparoT M3 AeTaneil, MpuUHAJIekKAIIUX K OJHOW TpyIe, 4To 0OecreynBaeT
TpeOyeMBIii AOITyCK 3aMBIKAIOLIETO 3B€Ha [A .

Takum 00pazom, mpu cOOpKe H3IACTUA U3 JACTANICH, MPUHAMICKAIINX K
OJIHOM TpyIIe, TOMYCK 3aMBIKAIOLIETO 3BeHa A, 00eCcreunBacTCsi METOA0OM

ITOJTHOW B3aMMO3aMEHSIEMOCTH.

[Tpu oueHke 3xoHOMHYECKON 3()(PEKTUBHOCTU JAaHHOIO METO/Aa HE0OXO-
JUMO YYMTHIBATH JOIOJIHUTENIBHBIE PACXO/bl, CBSI3aHHBIE C TOUYHBIM H3MEHE-
HHAEM U COPTHPOBKOM JETAJIIEH IO IpynmnaM, UX MapKUPOBKOW U XPAHECHHEM.
Opranu3anMoHHbIE TPYJHOCTH U PAcXObl BO3PACTAIOT MPU YBEJIUNYEHUN YHC-
Jla 3BEHbEB B pa3MEPHOM LIETIN U YKCIIa TPYMI JeTajield. DTUM 0OBsACHSAETCS TO,
YTO METOJI IPUMEHSIIOT JIsl pa3MEPHBIX LIETIEH ¢ YMCIIOM 3BEHbEB HE OoJiee ue-
TBIPEX, 4 YUCJIO IPYIII JETANEeH CTpEMATCS CAENaTh BO3MOKHO MEHBILUM.

JUisi mpuMEeHEeHUs] METO/a TPYIMIOBOM B3aMMO3aMEHSIEMOCTH HEOO0XOU-
MO, YTOOBI BBITIOJIHSJIUCH CIEAYIOLINE YCIOBHUS.

1. Tounocth (OpMBI W pACMOIOKEHUS TOBEPXHOCTEH HeTanell He
JOJDKHA MPEBBIIIATH JI0IyCKa UX pa3Mepa B rpynne. O4eBHIHO, YTO €CIU 3TO
YCJIOBUE HE BBITOJHAETCSA, TO IPUMEHEHNE METO/AA TPYIIIIOBOM B3aMMO3aMEH sI-
€MOCTH OKa3bIBAECTCSI HEBO3MOKHBIM.

2. llpu pacmpesneneHny pacUIMpPeHHOTO JOMYCKa 3aMbBIKAIOIIETO 3BEHA
T'A, MEXOy COCTaBISIONMMHU 3BEHBSIMA HEOOXOANMO, YTOOBI CyMMa JIOITyC-

KOB YBEJIMYUBAIOIINX 3BCHBHEB OblJIa paBHA CYMME JONMYCKOB YMEHBIIAFOIINX
3BCHLEB, T. €.

Zn:T'Ai = iT'Ai .
i=1 i=1

Ecnu 510 paBeHcTBO HEe OyneT co0I0IaThes, TO CPEAHEE 3HAUCHUE 3aMbl-
KAIoIIEero 3BE€Ha W3JENIUM, COOpaHHBIX U3 JeTajell pa3HbIX COOTBETCTBEHHBIX
rpy1n, OyAeT pa3IudHbIM.
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ITokaxxeM 3TO Ha mpUMEPE TPEX3BEHHOW Pa3MEPHOU LENH, K KOTOPOU
MO’KHO CBECTHU JIFOOYIO MHOTO3BEHHYIO LIETIb.

Ha puc. 3.20 noka3ana pa3mepHas 1uenb A, onpeaesomas 3a30p Mex1y
BAJIOM U OTBEPCTHEM BO BTYJIKE. Y DPABHEHHUE ITOW pa3MEpPHOM LENn

Homyck TA 3aMbIKaronIero 38eHa yseaudeH B N pas.
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Puc. 3.20. K gocTH:KeHHIO TOYHOCTH 3aMBIKAIOIIETO 3B€HA METOJIOM
TPYIIOBON B3aUMO3aMEHAEMOCTH

B cooTBeTcTBHM C pacHIMPEHHBIM JOMYCKOM 3aMBIKAIOIIEro 3BeHa yCTa-
HOBJICHBI IIPON3BOJCTBEHHBIE Nonmycku T'A; n T'A, cOCTaBIAIONINX 3BEHBEB,

npuuem T'A =T'A,.
Kaxnoe u3 moneii nomyckoB T'A; u T'A, pa3meneHo Ha N MHTEpBaIIOB,

T. €. oOpazoBano N rpynm geraneii.
IIpu sTOM

T'A +T'A,=T"A, +T"A, =.=TNA+TVA, =TA,.
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Takum oOpa3oM, coeIWHEHHE [eTalel, B3SITHIX U3 COOTBETCTBEHHBIX
rpy1il, o0ecrneynT Jomyck TA, TOYHO Tak e, KaKk U IIPU METO/JIe TIOIHOM B3a-

HUMO3aMCHACMOCTH.
KOOpI[HHaTI)I CCPCAUHEI ITOJIA JOITYCKA 3dMbIKAIOIICTO 3BCHA!

juist mepBBIX nHTEpBatoB T'A; n T'A,
AGA L = ApA; — AgA,;
ju1st BTOpBIX HHTepBaioB T'A; u T" A,
AfAL= AgA+T'A; — AJA, +T'A,
Tax kak T'A1 = T'Az, TO
Ag Ay =AjA; — AGA,.

!
Takum oOpazoM, MpH paBeHCTBE pacUIMpeHHBIX nomyckoB T'A; =T'A,

KOOPJHMHATHI CEPEIUHBI MOJEH JOIyCKOB 3aMbIKAIOIIETO 3BEHA M €T0 CPEIHHE
3Ha4YCHUS B Pa3HBIX TPYyNIax AeTrajeill OyayT OJMHAKOBBIMH.
Otoro He mpomsoiner mpu T'A; #T'A, n cobmomeHnn paBeHCTBa

TA +T'A,=T'A,.
Tak, 1715 BTOPBIX HHTEPBAJIOB T"A1 u T"A2
AgA, = ApAL +T'A] — AjA, +T'A,
Ho tax kak T'A1 * T'Az, TO
Ag Ap # AgA,
T. €. KOOPJIMHATHI CePEANH MO TOMyCKOB 3aMbIKAIOILIETO 3B€HA U €r0 Cpe-
HUE 3HAYEHUS B PA3HBIX IPYIINAX AeTaliel OyTIyT pa3HbIMH.

3. BaxnbiM TpeOoBaHUEM, B 3HAUUTEIILHON CTENIEHU OIMPEICIISIFOITIM
AKOHOMUYHOCTb METOJIa T'PYIIIOBOM B3aMMO3aMEHSIEMOCTH, SIBISIETCS TpeOo-
BaHHE MJICHTHUYHOCTH pacnpeesieHui pa3MepoB B Mpejenax nojel JTOMmyCcKOB.
TosbkO TpH COOMIOIGHUH ATOTO YCJIOBHS OyJeT 00ecreunBaThCs KOMILICKT-
HOCTh m3zienuit (puc. 3.21, a), He OyAeT M30bITKAa OJHUX U HEXBATKU JPYTHX
JieTaNei B rpyIre, T. €. CUTyalluu, okasaHHou Ha puc. 3.21, 6. [lomHOCTBIO
n30exaTh 3TOro TpyaHO. [103TOMy Mpu KCHONB30BAaHUM METOJA TPYIIIOBOM

B3aMMO3aMCHACMOCTHU IIPAKTHYCCKU BCCraa MMCECTCSA HC3aBCPIICHHOC IIPOM3-
BOACTBO.
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Meroa rpymnmoBoil B3aMMO3aMEHSEMOCTH I1eJIeCO00pPa3HO UCIOJIb30BATh
B KPYNHOCEPUIHOM M MAacCOBOM NPOU3BOJCTBE MJII COCIMHEHUN BBICOKOU
TOYHOCTHU. [IpyU M3roTOBICHUM MOAIIMITHUKOB KayeHUsI U COOpKE pe3b0OBBIX
COCIMHEHUN C HATATOM 3TOT METOJI SIBJISIETCS €IMHCTBEHHBIM 3KOHOMWYHBIM
METOJI0M 00€CTICUeHHSI TOYHOCTH.
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Puc. 3.21. Bnusinue xapakTtepa pacnpeeaeHuil pa3MepoB
Ha COOMPaeMOCTh U3JEIHI (CTPETKH HAMPaBJICHBI K COOTBETCTBEHHBIM
rpyIIaMm jerasuei)

PaCCMOTpI/IM IMPUMCHCHUC MCTOA I’pyHHOBOfI B3aMMO3aMCHIACMOCTHU IJIA

oOecrieueHrss TOYHOCTH 3aMBIKAIOMIErO 3BEHA B TPHMEpE, MOKa3aHHOM Ha
puc. 3.19.

HanomuuM, 4TO B 5TOM IpHUMEpE 3aMBIKAIOIIEE 3BEHO A, =0"%% Mm.
HomuHanbHble 3HaYEHHS COCTABILIOIINX 3BEHBEB: A; =45 MM; A, =50 MM;
A5 =5 MM. YpaBHEHHE pa3sMEPHOU LEIH

JlomycTuM, 4TO SKOHOMHYECKHU I1€JIE€CO00pa3HbIM SIBJISIETCSl paCIIUPECHUE
JIOIyCKa 3aMBIKAIOIIEr0 3B€Ha A, B TpU pasa, T.€. YUCIO TPYMI JAeTaneu

N =3. PacmiipeHHBI AOIYyCK 3aMBIKAIOILIErO 3BEHA
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TA,=TA,-N=0,2-3=0,6 (Mm).
CyMMa pacHIupeHHBIX JOIYCKOB YBEINYUBAIOIINX 3BEHBEB JIOJDKHA OBITh
paBHA CyMME PaCIIUPEHHBIX JOMYCKOB YMCHBIIAOIINX, T. €.
TA,=T'A; +T'A; = %T'AA :
Otcrona
T'A, = 1T'AA _06_ 0,3 (Mm);
2 2
14 14 1 14
TA +T'A, ZETAA =0,3 (Mm).

YYHTBIBas CIIOKHOCTh M3TOTOBJICHUS JACTAICH, TPUHIMACM
T'A;=0,24 mm u T'A;=0,06 mm.

COOTBETCTBEHHO I'PYIIIOBBIC JOITYCKH COCTABAT:

TA, = TA_ 0’54 =0,08 (Mm);
TA, = TA, _03_ 0,1 (vMm);
N 3
TA; = TAs = 0,06 =0,02 (mm).
N 3

st | rpyniner geraneit (cM. Tabi. 3.3) mpumeM clieayrome KOOPAUHATHI
CEpENIMH I0JIEN TOIyCKOB pa3MepOB

AgA; =-0,04 Mm; AjA, =-0,05 Mm.
Koopaunary cepenuHbl moJid I0IycKa pasMepa A, HaWIeM U3 ypaBHe-
HUSA
AoAy =AgA; — AgA; — AgAg;
0,1=0,05-(-0,04) — AyA;.
Orcrona
AgA3=-0,1+0,05+0,04 =-0,01 (vMm).

Koopannatel cepevHbl MOJel I0MYCKOB Pa3sMEpOB KaxKJI0W CIICIYIOIIEH
rpynmnsl (Tadis. 3.3) mojydaroTcsl yBEIWYEHHEM 3TOM KOOPAMHATHI TpeIie-
CTBYIOILLEH I'PYNIbl HA BEJIMYUHY I'PYIIIOBOrO JOIYCKa, T. €. Ul 3B€Ha A; —

Ha 0,08 mM; nust 3BeHa A, —Ha 0,1 MMm; s 3BeHa A; —Ha 0,02 M.
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Tabanma 3.3

Jonycku u koopounamel cepedur noseti O0NYCKO8 COCMABIAIUUX 36eHbeEs

Tpymma | TA;, | AgA; | TA, | AgA, | TA; | AjAs | TA, | AjA,
I 0,08 -0,04 0,1 +0,05 0,02 -0,01 0,2 0,1
1 0,08 +0,04 0,1 +0,15 0,02 +0,01 0,2 0,1
Il 0,08 +0,12 0,1 +0,25 0,02 +0,03 0,2 0,1

JIBe mocieaHue KOJIOHKU 3TOW TaOJIuUIlbl MOKA3bIBAIOT, YTO MPHU COCIUHE-
HUU JieTajell COOTBETCTBEHHBIX TPYNIl TpeOyeMoe 3HAYCHUE 3aMBIKAIOIIETO
3BeHa OyIeT 00eCIeUeHO.

HomuHanbHbie 3HAYEHUS W TPEJEIIbHBIE OTKJIOHEHHUSI COCTABJISIONIMX
3BEHBEB B IPYIAX AeTallel MpUBEAEHBI B Ta0M. 3.4.

Tabmuma 3.4

Homunanvnwvie 3nauenus u npedeﬂbele OMKJIIOHERUA cocmaesyiAiouux 36€Hbes

I'pynna A A, A,
I 45_ 08 50*0* 5002
+0,2
I 45+0.08 50 101 5+0.02
0,16 0,3 0,04
1 457008 50107 51002

3.2.3.4. MeToa NPpUrOHKHU

CyTh MeTO/Ia 3aKIII0uaeTcs B TOM, YTO TpeOyemasi TOUHOCTh 3aMbIKaIO-
IIeTO 3B€HA pa3MEpHOM IeTH JOCTUTAEeTCSd M3MEHEHHEM pa3Mepa TaK Ha3bIBa-
€MOT0 KOMIIEHCHPYIOIIETO 3BeHa (OJHOTO M3 COCTABIIAIOIINX 3BEHHEB) MyTEM
CHSTHS C HETO OIpeAeNeHHOro clios Marepuana. Ha cxeme pa3mepHO# 1enu
0003HauYeHNE KOMIIEHCUPYIOIIETO 3BeHa, YaCTO HA3bIBAEMOTO MPOCTO KOMIICH-

CaTOpOM, 3aKJIFOYACTCS B IPSIMOYTOJIBHYIO PaMKY, Harpumep |Aq|.

HpI/I o0ecrneyeHu TOYHOCTH 3aMBIKAOIMCIo 3BC€CHAa MCTOAOM IIPUI'OHKH Ha
BCC COCTABJIAIOHINC 3BCHbA YCTAHABIIMBAKOT SKOHOMHUYHBLIC B JIAHHBIX IIPOH3-
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BOJICTBEHHBIX YCJIOBHUSIX JOITYCKH, & TAKXKE 3aJal0T KOOPJIUHATHI CEPEIUH IO-
JIEU JOITYCKOB:

T'Ay, T'Ay, ... T'Apyp;
AA1, ApAg, o ApAnip-
I[1pu 3TOM momyck 3aMbIKaromiero 38eHa T'A . MOXKeT MpeBbImaTh TpeOy-

embii TA ,, T. €.

n+p
T'Ay=) TA>TA,.
i=1
Pa3HOCTh 3THX AOMYCKOB Ha3bIBalOT HAMOOJBLIEH PACUETHON KOMIIEHCA-
e
5. =T'A,-TA,.
OnHa oJDKHA yAQIATBCS U3 Pa3sMEPHOW LM IIyTEM CHATUS MPHUITYCKA C
KOMIIEHCHUPYIOIIETO 3BEHA.

[TocnenoBaTenbHOCTh M COJIEPIKAHKME MPUTOHOYHBIX PabOT MOKaKeM Ha
paccMmatpuBaeMoM npumepe (puc. 3.19), nonaras, 4To B KaueCTBE KOMIICHCH-

PYyromicro 3BCHa B3ATO IIPOCTABOYHOC KOJIBIIO TOJIHIPIHOI>'I A3 . CnepBa IIpou3-

BOJUTCS NpenBapurenbHas cOopka uznenus (0e3 yCTaHOBKM MPOCTABOYHOIO
KOJIbLIA) U U3MEPSETCS] PACCTOSTHUE MEXY TOPLOM 3y04aToro Kojieca v CTEH-

KOii Kopryca. Pasmep KOMICHCUPYIOIIETO 3BeHA |Az| 0OBIYHO ONPEICISIIOT KaK

pPa3HOCTh 3TOTO PACCTOSHUSI M CpPEeJHEH BeIUYMHBI TpeOyeMoro 3azopa A, .

Jlanee w3nenue pa3doMparoT. 3aTeM IyTEeM CHSITHS C MPOCTAaBOYHOTO KOJbIIA
MIPUITyCKa IMOJIYYaloT €ro TpeOyeMblld pa3Mep U MPOU3BOIAT OKOHYATEIHHYIO
COOpKY HM3JIeTIHsI.

OCHOBHBIM JTOCTOMHCTBOM TMPUTOHKHU SIBJISIETCS BO3MOKHOCTBH JOCTHKE-
HUS BBICOKOW TOYHOCTH 3aMBIKAIOIIETO 3BEHA MPU OTHOCUTEIILHO HEBBICOKOU
TOYHOCTH JI€TaJIEH.

HenoctarkamMy MpUTOHKHU SIBISIETCS HEOOXOAMMOCTh MCIOJIb30BAHUS pa-
004YnX BBICOKOW KBaTH(UKAIMK W 3HAYUTEIIbHbIE KOJICOaHMs 3aTpaT BPEMEHH
IIpY €€ BBITTOJIHEHUH U3-3a KOJIeOaHWi ynanseMblx mpumyckoB. [locnennee 3a-
TPYIHSCT IPUMEHEHUE TTOTOYHBIX METOJIOB ITPOM3BOCTRA.

DKOHOMHUYHOM 00JIaCTHIO MCIOJIb30BAaHUS METOJA MPUTOHKH CUYHTACTCS
EAMHUYHOE U MEIKOCEPUITHOE TTPOU3BOJICTBO.
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3.2.3.5. MeTtoa peryiupoBaHusi

CymHOCTh METO/Ia PETYIMPOBAHMSI 3aKITIOYAETCS B TOM, YTO TpeOyemas
TOYHOCTH 3aMBIKAIOIIETO 3BEHA Pa3MEpPHOM IEMH JOCTHTaeTCs W3MEHEHUEM
pa3Mepa KOMIIEHCHUPYIOIIETO 3BeHa 0e3 yIaleHus MaTepralia ¢ KOMIIEHCATOopa.

[TpuHIMIIATFHO METOM PeryJIMpPOBaHUs aHAJOTHYCH METOAY MPHUTOHKH.
Paznuumne Mexay HUMH COCTOMT B Crioco0e M3MEHEHHUsl pa3Mepa KOMIICHCH-
pyromiero 3BeHa. [Ipu MeTome peryJMpoBaHUS 3TO MU3MEHEHHUE MOXET OBITH
BBITIOJTHEHO JBYMSI IyTSMHU: W3MCHCHHEM IIOJIOKEHUS KOMIIEHCHUPYIOIIETO
3BCHA WJIM BBEJICHUEM B M3JICTUE CICIHMATBLHON JIeTalH, UMEIOIIEH TpeOyeMbIit
pa3Mep. B mepBoM cirydae KOMIIEHCATOP HA3BIBAIOT MOJABMKHBIM, BO BTOPOM —
HETTOIBHKHBIM.

[IpumMepoM MOABMIKHOTO KOMIIEHCATOpa SBJSETCS BTYJIKA B MEXaHH3ME
(puc. 3.22), nepeMeias KOTOPYIO B OCEBOM HAIpaBJICHUM MOXKHO PETYIUPO-
BaTh 3a30p A, MEXIy ee TOpLOM U ToploM 3ybuaroro koieca. [locne ycra-

HOBJICHUA Tpe6yeM0r0 3a30pa IOJOKCHHUC BTYJIKH (bHKCI/Ipy}OT OTHOCHUTCIIBHO
KOopIryCa CTOIIOPHBIM BUHTOM.

N

/\ Puc. 3.22. O0ecrieueHrie TOYHOCTH

3a30pa A, METOJOM PEryIHpOBKH

T - - " """ C MIPUMCHCHUCM ITOJABUKHOTO

KOMIICHCATOpa

Ay Al

-

B kayecTBEe HEMOJABUKHBIX KOMIIEHCATOPOB HCITOJB3YIOT MPOCTABOYHBIE
KOJIbIIA, TIPOKJIAJKNA U JIPYTHUE JETald MPOCTOW KOHCTPYKUMH. ['pymmel HEmo-
JBUKHBIX KOMIIEHCATOPOB PA3HBIX Pa3MepPOB JIOJKHBI ObITh M3TOTOBJICHBI 3a-
paHee.

Merton peryiaupoBanus 0071a/1aeT CASAYIOMMUMHE TOCTOMHCTBAMH.

1. B03MOXHO HOCTHM)KEHHUE JHO0O0M CTEIEHU TOYHOCTH 3aMBIKAIOIIETO
3BE€HA IIPU JOCTATOYHO IIMPOKHUX JIOMYCKaX COCTABIISIOLINX 3BCHBEB.

91



2. 3atpaThl BpEMEHH Ha BBIOJHEHUE PETYIUPOBOYHBIX pabOT HEBEIU-
KU.

3. He co3maercst 3aMEeTHBIX TPYIHOCTEH MPHU HOPMUPOBAHUU U OPTaHHU-
3auu cCOOPOYHBIX PabOT.

4. ObecrieynBaeTCsl BO3MOXHOCTh MOJACpKaHUsI TpeOyeMOl TOYHOCTH
3aMBIKAIOIIEr0 3B€HA B MPOIECCE IKCIUTYaTaIllMH M3JEIHA, KOTOpast
CHIDKAETCS M3-32 N3HAIITMBAHUS JICTaJICH.

Ha mpaktuke 3amaum obecreueHUs] TpeOyeMOil TOUHOCTH 3aMBIKAIOIINX
3BEHBEB YACTO MPUXOJUTCS PEIIATh JIJIsl CBA3aHHBIX Pa3MEPHBIX Ienel. B atom
Clydyae pelieHue MPSIMOW 3a/adyd HAYMHAIOT C Pa3MEPHOH MU ¢ HaUMEHbB-
MM JTOTTYCKOM 3aMBIKAIOIIEro 3BeHA. 3aTeM MEPEXOIAT K pa3MEpHOM IETH CO
CJICYIOLIMM IO BEJIMYMHE JIOMYCKOM 3aMbIKAIOIIETo 3BeHa U T. 1. [Ipu sTom
JUTSL KQXJI0U OT/AEIIbHOM pa3MepHOM LeHu MOXKET ObITh M30paH TOT WM WHOM
METO/ IOCTUKEHUSI TOYHOCTH 3aMBIKAIOIIETo 3BeHA. Perenrne oObpaTtHoi 3a1a-
YH MOYKET BBITIOJHATHCSA B JIFOOOW TMOCIIEIOBATEILHOCTH OTACIBHBIX pa3Mep-
HBIX LEIEH.

Beimie MeTopl 0OecriedeH sl TOUHOCTH 3aMbIKAIONIUX 3BE€HBEB OBbLIN pac-
CMOTPEHBI IPUMEHHUTEIIBHO K Pa3MEPHBIM IICTISIM, 3BEHbSI KOTOPBIX MPEACTaB-
JSA0T cOO0W JMHEHbIe pa3Mepsl. sl pa3MepHBIX LIETel ¢ YIIOBBIMH pa3Me-
paMu, 3aJJaHHBIMH B TPaJAYCHOH Mepe W MMCIOIMX OOIIHNe BEPIIWHBI YTJIOB
(cm. puc. 3.12, 6 u 3.12, 2), METOOUKH PACUYETOB U PaCUCTHBIC 3aBUCUMOCTH
OCTAIOTCSl TAKUMH K€, KaK JIJIs1 pa3MEPHBIX IeTel ¢ TMHEHHBIMUA pa3MepaMHu.

3.2.4. Pa3MepHbIi AaHAJIN3 CMIPOEKTHPOBAHHBIX TEXHOJIOTHYECKUX
NMPOIECCOB U3TOTOBJICHUS AeTaJlel

Kak oTrmeuasioch BbIlI€, 3aMBIKAIOIIMMHU 3BEHBbSIMU B TEXHOJIOTHYECKHUX
pa3MEpHBIX IEMSIX BTOPOrO BUJA, HA3BIBAEMBIX B JaJbHEUIIIEM MPOCTO TEXHO-
JIOTUYECKUMH Pa3MEPHBIMH TIETSIMU, SIBISIFOTCS KOHCTPYKTOPCKHE pa3Mepbl
JIETaIM ¥ pa3Mepbl MPUMYCKOB Ha 00paboTKy. COCTaBISIONIMMU 3BEHBSIMU B
ATUX LEMSIX SBISIOTCS TEXHOJIOTHUYECKUE pa3Mephl 3aroToBKU. K HUM OTHOCSIT-
Csl pa3Mepbl UCXOJIHOM 3arOTOBKH, pPa3MeEphl, MOJTydyaeMble Ha BCEX OINEpalmsixX
(mepexonax) oOpabOTKM 3arOTOBKU pPE3aHUEM, pa3Mephbl TEPMOYIPOUHEHHBIX
CJIO€B, T. €. BCE Pa3MeEpPbl, KOTOPbIE YKA3bIBAIOTCS B TEXHOJIOTMYECKOW HOKY-
MEHTAaLNH, PETJIAMEHTUPYIOLIEH N3TOTOBIICHUE JETAJICH.

Ha puc. 3.23 npuBeaeHa cxema MoJpe3Ku TOplia 3ar0TOBKM Ha TOKAPHOM
CTaHKE U MPOCTEHINasi TeXHOJIOTHYECKasi pa3MepHasl Ielb, COCTaBJISIIOIIMMHU
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3BCHbIMH KOTOpOﬁ SBIIAIOTCA Pa3MEPLI 3arOTOBKHU Al u A2 , HOJIy4aCMbIC CO-

OTBETCTBEHHO Ha MPEAIICCTBYIOIIEH M BBINOJHACMOM oOIepanusx. Tak Kak
UMEHHO pa3mepbl A; 1 A, IPEINUCHIBAIOTCS K 0053aT€IbHOMY BBIIIOJIHEHUIO,

TO MPUNYCK Z SBJISIETCS 3aMBIKAIOIIMM 3BE€HOM B 3TOM TEXHOJOTMYECKOM pa3-
MEpPHOH 1enu (OH MOJy4aeTcs MOCIECAHUM KaK pe3yibTaT BBINOJIHEHUS yKa-

3aHHBIX Pa3MEPOB).

A
; Puc. 3.23. Cxema noape3ku
\Y, +— — ——— — 1— TOpIla 3arOTOBKM HA TOKAPHOM CTaHKE
A, L 1 TEXHOJIOTHYECKasl pa3MepHast
LIETb C 3aMBIKAIOIIAM

3BEHOM — IIPUITYCKOM
S D

B T0 ke BpemsI B psijie clTydaeB MPHUITYCK MOXKET OBITh B TEXHOJIOTHYECKOM
pa3MepHOH IIeNH ¥ 3BEHOM COCTABJISIONINM, T.€. OBITh CBOCOOpPA3HBIM TEXHO-
JoruyeckuM pasmepoM. Ha puc. 3.24 nana cxema moApe3Kd TopIia MpyTKa Ha
TOKapHO-PEBOJIbBEpHOM cTaHKke. [IpyTok mocie oOpaboTKu odepeaHon 3aro-
TOBKH ITOJIa€TCS BIPABO J0 KOHTaKTa C YIOPOM, OTHOCHTEIHHO KOTOPOTO Ha
PAcCTOSITHUM, PAaBHOM MPUITYCKY Z , YCTAHOBJIEH MOJpe3HOM pesel. Takum 00-
pa3oM, UIMEHHO MPUITYCK (TEXHOJOTHIECKHI pa3Mep A) OyeT BbIICPKUBAThCS
IIPU TIOJIPE3KE TOPIIA 3aTOTOBKH.

v - ] A Puc. 3.24. Cxema noape3ku
o P TOpIIa IPYTKa Ha TOKApHO-
Vas PEBOILBEPHOM CTAHKE
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Ecny KOHCTPYKTOPCKMH pa3sMep OKa3bIBAETCS 3aMBIKAIOIIMM 3BEHOM B
TEXHOJIOTUYECKOH pa3MepHoil nernu (cM. puc. 3.15, 6), TO IPUHATO TOBOPHUTH,
YTO OH HEMOCPEACTBEHHO HE BBIIECPKUBACTCS IPU HU3TOTOBICHUM JeTayiu. B
OOJIBIIMHCTBE CIy4yaeB 3TOr0 MOXHO H30€XaThb, HO, KaK MPaBUJIO, 33 CUET
YCIIOXKHEHUsI TEXHOJOTHYEeCKoro mpouecca. [103ToMy TEXHOJIOTMYECKHE IMpo-
LIECChI MU3TOTOBJICHHS JETAJIEH YacTO CTPOSATCS TaK, YTO HEKOTOPHIE KOHCTPYK-
TOPCKUE pa3Mephl, OOBIYHO UMEIOIINE HEBBICOKYIO TOUHOCTh, HEIIOCPEACTBEH-
HO HE BBIJIEP>)KUBAIOTCSL.

BmecTte ¢ TeM, CylIeCTBYIOT OT/IE€IbHbIE KOHCTPYKTOPCKUE pa3Mephl, KO-
TOpble (HU3MUECKH HEBO3MOKHO HEMOCPEICTBEHHO BBIJIEPKATh MPU M3TOTOB-
neHuun Jneraneid. IIpumepoM Takoro KOHCTPYKTOPCKOIO pa3Mepa SIBIeTCs
TOJIIIMHA LEMEHTOBAHHOIO CJIos, (popMHpyeMOro y JeTald HpU XUMHKO-
TEPMHUYECKON 00pabOTKe U MOCIEIyIONEM MUTH()OBAHUH.

OTMeTuM, YTO AHMAMETPATIbHBIE KOHCTPYKTOPCKHUE pa3Mephbl MPU U3TOTOB-
JIEHUU AeTallel 3a PEAKUM UCKIIIOUEHUEM BBIIEPKUBAIOTCS HEMIOCPEACTBEHHO.

Hapsiny ¢ npunyckamu Ha oOpaOOTKy HEOOXOJUMO pa3inyaTh TaKk Ha3bl-
Ba€MbI€ HAIyCKU. DTO <WIMLIHKE» O0BEMbI MaTepuana, KOTOpble MPUXOIUTCS
YAQIATh W3-3a ynpoueHus (opMbl UCXOAHOW 3aroTOBKM MO OTHOLIEHUIO K
dopme neranu. IloHsATHE «HAMYCK» WLIIOCTPUPYET pHC. 3.25, Ha KOTOPOM
MPUIYCKU TOKa3aHbl OOBIYHOW IITPUXOBKOHM, @ HAIMyCKM — IITPUXOBKOM «B
KJIETKY» (MCXOJHasl 3arOTOBKA — KPYIJIbIM MpokaT). B ornuune ot npumnyckos
HAIlyCKU HE SIBJISIIOTCS 3BEHBSIMU TEXHOJOTMYECKHUX Pa3MEpHBIX LENEW U IpH
pPa3MEpPHOM aHAIN3€ TEXHOJOTMYECKUX MPOLECCOB UX HE YUUTHIBAIOT.

CyTh pa3MepHOro aHajlv3a CIPOEKTUPOBAHHOTO TEXHOJIOTHYECKOTO
Ipouecca COCTOUT B PEHICHHH OOpaTHBIX 3a7au JUIsl TEXHOJOTUYECKUX pa3-
MEPHBIX LIETIEH.

PasmepHbiii ananu3 mno3BOSET
OLICHUTh Ka4e€CTBO TEXHOJOTHYECKO-
ro mpolecca, B YaCTHOCTH, OIpeje-
JUTh, OyAeT JU OH oOecreunBaTh
BBIIIOJIHEHHE KOHCTPYKTOPCKUX pa3-
MEpPOB, HEMOCPEICTBEHHO HE BBIIEP-
KUBAEMbIX MPU 00pabOTKE 3aroTOB-
KM, HaWTU TpelaesbHble 3HAYCHUS
IPUITYCKOB Ha 00pabOTKY U OLIEHUTH
UX JOCTAaTOYHOCTh JJIsi OOecredeHus
TpeOyeMOro KayecTBa IOBEPXHOCT-
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HOTO CJIOS 00padaThIBaEMBIX MOBEPXHOCTEH M (MJIM) BO3MOXHOCTB YIaJICHUS
HPUITYCKOB 0€3 Meperpy3Ku PeKyIero HHCTPYMEHTA.

VcXomHbIMU TAaHHBIMH JIJIs1 PAa3MEPHOTO aHAIM3a SBIISFOTCS YEPTEX JIeTa-
JIM, 9YePTEX MCXOTHOW 3arOTOBKH M TEXHOJOTHYCCKUH MPOIECC U3TOTOBICHHUS
JeTaH.

MeTtoauky pa3MepHOTO aHajm3a CIPOSKTUPOBAHHOTO TEXHOJIOTHYECKOTO
npoiiecca ya00Hee BCEro pacCMOTPETh Ha KOHKPETHOM mpumepe. B kauecTse
TAKOTO MPUMEPa BO3bMEM TEXHOJIOTMUYCSCKHUH MPOIECC U3TOTOBJICHUS ITyaHCOHA
(cm. puc. 3.26). Pa3mepHbIii aHamW3 BBIIOJHUM TOJBKO B IMPOIOTHHOM
HAIPaBJICHUHU; Pa3MEPHBIH aHAIW3 B JHAMETPAIBHOM HAIPABICHUH MOXKET
OBITh BBITIOJTHECH aHAJIOTUYHO.

4 K1:55—0‘74 _
K,=30: 0,026 - A,,=59%8 _
K. =1:0,3 K,=1: 0,3 A,,=30%8
Puc. 3.26. Dcku3 nerann Puc. 3.27. Dcku3 HCXOIHON 3arOTOBKU

[Tocne n3ydeHHst HICXOAHBIX JTAHHBIX BHIUCPUMBAIOTCS YITPOIICHHBIE ICKH-
3bl J€Tald, UCXOJHOM 3arOTOBKU U OINEPAIMOHHBIE ACKU3bl 00OpPaOOTKU 3aro-
ToBKHM. Ha ackmM3ax nmerann u UCXOMHOW 3arOTOBKM YKAa3bIBAIOTCS TOJBKO pas-
Mephl B MPOJOJIbHOM HampaBiieHuu (puc. 3.26 u 3.27). Dckuzbl 00pabOTKH
BBITIOJTHSIFOTCSL TOJIBKO JIJIST TE€X OMEpariiii TEXHOJIOTHYECKOTO TPOIlecca U BhI-
MACHIBAIOTCSI TOJIBKO T€ TEXHOJOTHYECKHUE TEPEXObl, HA KOTOPBIX MPOUCXO-
TuT (hopMUpPOBaAHKE TIPOJOJIBHBIX pazMepoB (Tabi. 3.5). U3MeHeHus pazmMepoB
3aroTOBKHU TMPU TEPMOOOPAOOTKE CUUTAIOTCS MpeHeOpekuMo manbiMu. Ha ac-
Kn3ax 0Opa0OTKM YKa3bIBAIOTCS TEXHOJOTHYECKHE 0asbl, 0OpabdaThIBacMbIe
MOBEPXHOCTH (yTOJIICHHBIMH JIMHUSMHU) U BCE TEXHOJIOTHYECCKUE pa3Mephl B
paccMaTpuBaeMOM HaIpaBJICHUU.
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Tabanma 3.5

Onepanus Ocku3 [Tepexomnl
1. ITonpesats TO-
1 pell, BblIepkKaB

ToxapHO-peBOIbBEpHAs

e

A,=1:0,3x45°

pasmep 57.97a.
2. Touuts ¢acky.

AM=57 0,74
1. [Toxpesats TO-
petl, BeIIepKaB
9 pa3zmep 55,2.93.
4 2. IToapesatp TO-
TokapHo-peBoIbBEpHAs 11 »%&_ ] — | pem, Beizepxan
5 A,,=30:0,1 _ pasmep 30+0,1.
A,.=1,2:0,2x45° 3. Tounts dacky.
A2.1:55,2-0,3
3 1. 3akanuTs.
Tepmuueckas 2. OTIyCTUTb.
N A,,=0,2+0,05
4 1. Hlnucosatsb
KpyriomumdosansHas 4 E;Eiu(; ;T(I)B OHSp "
5
|
) !
N
— 1 3
o
é .
5 I, 1. Hlnucosatsb
[TnockonundoBanbHas < ) : * TOPCH, BrLACHAn
y ! pasmep 30+0,026.
|
|
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AHanuzupyemble onepanui 1 nepexoibl HyMEpYyTCS B MOCJIEI0BATEb-
HOCTU BbINOJAHEHUs nuppamu 1, 2, 3 u T. A. JIONONHUTENBHO YKa3bIBAlOTCS
HOMeEpa OIepalyi o TEXHOJIOTHYECKOMY MPOIIECCy.

TexHonornyeckue pasmepbl 0003Hayar0TCd OYKBOMl A C MHIEKCAMH HO-
MepOB onepauuii u nepexonos. Hanpumep, pazmep A, — BBIIOJIHAETCS BO 2-

oM nepexone l-ou omepamuu. st pasMepoB MCXOAHOM 3arOTOBKH NEPBBIN
MHJEKC MpuHUMaeTcsa paBHbIM O (HyJI10), 8 BTOPOW — paBHbIM 1, 2, 3 U T. 1.

KoHncrpykTopckue pazmepsl o0o3Hayarorcs OykBot K ¢ mnaexkcamu 1,
2,3uT. 1.

[Ipunycku oOo3HauaroTcst OyKBOW Z ¢ TaKMMH K€ MHICKCAMH, KaK Y
TEXHOJOTHUYECKHUX Pa3MEPOB, MPU NOTYUYECHUH KOTOPHIX OHH YAAJSIOTCA.

Jlisa mpoBeieHusT pa3MEpPHOTO aHallM3a CTPOUTCS pa3MepHasi cxema TeX-
HOJIOTUYECKOTO Tpouecca. /[ ee mocTpoeHus: Ha 3CKU3€ JI€Tall, BBINOIHEH-
HOM B [IPOU3BOJILHOM MaciiTa0e, n300pakatoTcst MPUIYCKH Ha 00paboTKy, KaKk
3TO MOKa3aHo Ha puc. 3.28. [Ipudem cHauanga m300pa)karoTcs MPHUITYCKH, ya-
JsieMble Ha MOCIEAHEN onepanuu, 3aTeM — Ha MPEANOCIeIHEN U T. 1.

Ha nmony4eHHOM 3CKU3€ MPOCTABIISIFOTCA:

® TEXHOJOTMYECKUE pa3sMEpPBl B MOPSIAKE UX IMOJYYEHUs, HAUWHAs C
pa3MepoB MCXOJHOM 3arOTOBKU W 3aKaHYMBAasl pa3MEpPaMH, BBIIEP-
’KUBA€MbIMU Ha MOCJIETHEHN Olepaluu;

® pa3Mephl MPUITYCKOB Ha 00pabOTKy (M300pakaroTCsi BOJHUCTHIMU
JTUHUSIMH);

® KOHCTPYKTOPCKHE pa3Mephbl.
Takum 00pazom, Mmosydaem pa3MEpHYIO CXE€MY TEXHOJOTHYECKOTO IPO-
niecca (puc. 3.28). IIpaBHIBHOCTD MTOCTPOEHUS PA3MEPHOI CXEMbI TPOBEPSIETCS
TakK:

® YICJIO TEXHOJOTUYECKUX Pa3MEpOB JOHKHO ObITh Ha EIUHUILY
MEHBIIIE YHCJIAa TOBEPXHOCTEM;

® YICJI0 KOHCTPYKTOPCKUX Pa3MepOB M pa3MEpOB MPUITYCKOB JTOJIK-
HO OBITh PaBHO YHCITY TEXHOJIOTUYECKHUX PA3MEPOB.

B paccmaTpuBaemom npumepe 4nciio moBepxHocTell — 10, 4ucio TexHo-
JIOTUYECKUX Pa3MEpPOB — 9, UHCIO KOHCTPYKTOPCKUX pa3MepoB — 4, YHCIIO
npunyckoB — 5. CieloBaTeabHO, pa3MepHasl CXeMa oCTpOeHa MPaBUIILHO.

31ech ciaeayeT UMETh BBUJY, UTO €CJU TPH BBIMOJHEHUH KaKOTO-IU00
Mepexo0/ia BbIJECPKMUBAETCS BEJIMUHMHA MPUITYCKA, TO OH SIBJISIETCSI OJTHOBPEMEH-
HO M TEXHOJIOTUYECKUM pa3MepoM. B nanHoM npumepe npunyck Z,; sBISET-
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Cs TEXHOJOTHM4YCCKHUM pasMEpPoOM A4_1. OTOT IMPUITYCK HCO6XOI[I/IMO BKJIIOYAaThb

KaK B YHUCJIO IIPUITYCKOB, TaK U B YUCJIO TCXHOJOTHICCKHUX PAa3MCPOB.

N I D AN NI
1(2|3 415167 819110
. A,,=59%: _
A,,=30%5
Z11 Al.l 57 014
W\ >
A =1:0,3
A2.1:55,2»0,3 Ly
A,,=30: 0,1 N
ZZ.Z
A,.=1,2: 0,2 M
A,,=0,2: 0,05
v
A, ,=30t 0,026 Zs |
- K1:55-0,74 -
B K,=30t 0,026 N
N K=1:03 | | K,=1: 0,3

Puc. 3.28. PazmepHasi cxeMa TeXHOJIOrMYEeCKOTro Mpoiiecca

ITo pa3mepHO cxeMe TEXHOJOTHUECKOTO MPOLEcca HAXOAATCA TEXHOJIO-
rudeckue pasMepHsele nenu. Hanpumep, npunyck Z, ; SBISETCS 3aMbIKAIOIUM

3BEHOM B Pa3MEpPHON LENH, COCTABISAIOIMIMMU 3BEHBSIMHU KOTOPOW SIBISIOTCS
TEXHOJIOTUYECKHE pasMepsl Agq U Aj 1, a KOHCTPYKTOpCKHi pasmep K, sB-
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JSICTCA 3aMBIKAKOIIIMM 3BEHOM B pa3MepHoﬁ SN C COCTABIAKIIMMHA 3BECHBAMU
Ajzm Ay

OpHako BBISBIICHUE MO Pa3MEPHON CXEME TEXHOJOTUYECKUX pa3MEpHBIX
nenei ¢ OOJBIIMM YKCIIOM COCTAaBIISIONIUX 3BEHBEB OKA3bIBACTCS 3aTPYIHU-
TeIbHBIM. {7151 oOseryenus pemeHus 3To 3a1aun 11es1ecoo0pa3Ho, 0COOEHHO
IPU OTCYTCTBUU OIIBITA, MOCTPOUTH Ipad TEXHOJOTUYECKUX Pa3MEPHBIX Iie-
neu.

Jl71s1 TOTO BCE MOBEPXHOCTH Ha pa3MepHOU cxeMe (puc. 3.28) HyMepyroT-
Csl CTPOTO B MOPSAKE UX PACIOIOKEHHUS (ClieBa HANpaBO WM CIpaBa HAJEBO).
Cuavana ctpouTtcs rpad-aepeBo TEXHOJOTHUECKUX pasmepoB (puc. 3.29). Ha
HEM IMOBEPXHOCTH M300paxaroTcs KpyKKamu (BEpIIMHBI rpada), a TEXHOJIOTU-
YecKHue pa3Mepbl — MpsAMbIMU JIMHUAMH (peOpa rpada), KOTOpble COCIUHSAIOT
COOTBETCTBYIOIIME BepuInHbl. [locTpoeHue rpad-nepeBa HauMHAETCA C BEp-
IIMHBI-KOPHSA. 32 BEPLIMHY-KOPEHb CIEAYET NMPUHUMATh IMOBEPXHOCTb, KOTO-
pas SIBJSIETCS TEXHOJOTUUECKON 0a30i Ha MEepBOM OIepaluy WA OT KOTOPOi
3aJlaH TIEPBbIl TEXHOJOTHYECKHI pazMep.

@ A,

®
>
®

N
g

(o]

Aoy (N P2 1N Ao N Au
—/

®

Puc. 3.29. I'pad-nepeBo TEXHOIOTHYECKUX Pa3MepoB

B paccmartpuBaemom mnpuMmepe 3a BEPIIMHY-KOPEHb B35iTa IOBEpPX-
HOCTh 10 (cm. puc. 3.28 u 3.29). Ot Bepmunbi-kopHs 10 mpoBoasTcs pedpa

99



A1, Agy U Ajqq, B KOHIIE KOTOPBIX Pa3MEIIAIOTCS COOTBETCTBEHHO BEPLIM-
Hbl 1, 7 1 2. OT BepmmHbI 2 IpoBOAATCS pedpa A;, U A, 4, Ha KOHIIAX KOTO-
PBIX pa3MeIIaloTCsl COOTBETCTBEHHO BepIMHbl 3 U 9, u T. 1. B utore Ha rpade-
JepeBe JOJDKHBI ObITh MOKAa3aHbl BCE MMEIOIIUECS Ha pa3MEpHON cxeme Io-
BEPXHOCTH (BEPIIMHBI) U COCTUHSIONINE X TEXHOJIOTHUECKUE pa3Mephl (ped-
pa). Eciu aToT rpad mocTpoeH mpaBUIIBbHO, TO Ha HEM HE JIOJDKHO OBITH pas-
PBIBOB 1 3aMKHYTBIX ITUKJIOB (KOHTYPOB).

3arem Ha Tpad-mepeBO TEXHOJIOTHYECKUX Pa3MEpPOB B BHjE pedep, co-
€IMHSIOMIUX COOTBETCTBYIONINE BEPIIMHBI, HAHOCATCS KOHCTPYKTOPCKHE pas-
MepbI (YTOJIICHHBIMU IyraMH) W MPUIYCKH (BOJHUCTBHIMU JIMHUAMH). Takum
obOpa3zom mnoxydaeMm rpad TexHoJoruueckux pasmepHsix mneneit (puc. 3.30). Ha
3TOM Tpade TEeXHOJOTUUECKUE pa3MEpHBIC IETH MPEICTaBISIIOT COO00N KpaT-
qaifime pa3MepHbIe KOHTYPBI, COCTOSIINE U3 MPUITyCKa WM KOHCTPYKTOPCKO-
ro pasMepa U TEXHOJOTMYECKUX pa3MepoB. Tak, Hampumep: NPUIYCK Z,, —

3aMBIKAIOIIEE 3BEHO B PA3MEPHOM LENH C COCTABIAIOIMMU 3BEHBbAMU A,
Ajq, Ayy 1 A,,; KOHCTpyKTOpcKHM pasmep K; — 3ambIkaromiee 3BEHO B
pa3MEpHOM LIENU C COCTABIAIOIUMU 3BEHbAMU Asq, Ayq, Ayy U A,y KOB-
CTpyKTOpCcKHi pasMep Kj cOBIIagaeT ¢ TEXHOIOIrMYECKUM pa3sMeEpoOM Aj ,, T.€.

BBIACPIKHUBACTCA HCIIOCPCACTBCHHO.

=]

1

A,, A

Puc. 3.30. I'pa¢ TexHOIOTHYECKUX pa3MEPHBIX LIeTIei
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Jlyst onipesienieHnsi YBEIMYMBAIONIMX U YMEHBIIAIONUX 3BEHBEB 10 Tpa-
by (puc. 3.30) mocTymnarmT cleayomuM o00pa3oM. MBICIIEHHO HAaYMHAIOT 00-
XOJI pPa3MEPHOTO KOHTYpa IO 3aMBIKAIONIEMY 3BEHY OT BEPIIHUHBI C OOIBIINM
HOMEpOM K BepIlIMHE C MEHBIIINM HOoMepoM. Ecnu B HampaBiieHuu 06xojaa co-
CTaBJIAIONIEE 3BEHO COCIMHAET BEPIINHY C MEHBUINM HOMEPOM C BEPIIUHOM C
O0JBIIMM HOMEPOM, TO OHO YBEJIMUYMBAIOIEE, €CJIM HA00OpOT - TO YMEHbIIIa-
romee. Hanpumep, 06xo1 pazMepHOro KoHTypa Z,,, Ago, Arq, Arq, Ags

(puc. 3.30) HauMHaeM OT BEpIIMHBI / K BepuiMHE 6. YpaBHEHHE pa3MepHO
1enu OyaeT
Zr2=Apn —An+Ap—Ap=Ap+Ay—Ayn —Agp.
TexHomornyeckue pa3MEepHbIC MEMH U PEe3yJIbTaThl BHIYUCICHUS UX 3a-
MBIKAIOIINX 3BEHBEB (IMPUITYCKOB W KOHCTPYKTOPCKHX Pa3MepoB) IS pac-

CMaTpUBAEMOTO TIpUMepa MpuBeaeHbBI B Taba. 3.6. Pe3ynbpTaTsl pacdeToB, BbI-
IIOJJHEHHBIX METOJ0M MaKCUMyMa-MUHHUMYMa, ITIOKa3bIBAIOT CIEAYIOLIEE.

Ta6mmma 3.6
[Iposepsie- YpaBHEHHUs pa3MEpPHBIX LENEU U
MbIE pa3me- CxeMbl pa3MepHBIX Lenen BBIYHCIICHHE 3HAUEHU I 3aMbIKat0-
pHI IIUX 3BEHHEB
_)
Ay
y y Ki=Ay +Ag — Ay —Ayy;
A, | A, 1—Mm21 5.1 2.2 4.1
K ,=55.074 A, K 1 =55,2.03+300,026-
_ c+0,176
Kl '30:l:0,1'0,2:&0,05_55_0’476
K,
K2 K, = Ag -
3 2 = 51-30:&0,026
=30+0,026 A,
Ks
K3:1:|:0,3 - K3 :Al.2:1i0’3
Al.Z
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[Tposepsie- YpaBHEHUs pa3MEpPHBIX LENEH 1
MBIC pa3Me- CxeMEl PasMCPHBIX HCHCﬁ BBEIYHMCJICHUE 3HAUYEHUN 3aMbIKaIO-
pBI X 3BCHHBCB
_) .
A, Ka=Ay3-Ay1;
K4=1+0,3 . K;=1,240,2-0,2+0,05=
K, | Ay ~120,25
_)
A .
. = Z11=RAo1—Ar1;
11 —ca+10 —n+174
Zl.l i_A\j__]_ 211_59_0’5 '57_0’74_ 2_0’5
|
_)
A .
5 — Zy1=RA11-Ayy;
2.1 _ _1q+03
<_Ale Zos Ly, —57-0,74-55,2-0,3—l8f0,74
|
_)
Al.l
. Loy =RA11+Az5—Agy Ay
A2.1 ,
Z22 N Z,,=57.074+30£0,1-30"20.
l 2.2
—1 10,9
c -55’2_073_1’8—1,84
Zz 2 A,
|
3 5 _
A, | A, Zs1 =Py +As1—Asy;
| _
Zs, . . Z: 1=30£0,1+0,2:£0,05-
A 5.1

-30+0,026=0,2+0,176

TexHonornyeckuid Mpolecc M3rOTOBJICHUS IyaHCOHAa HE 00ecreurBaeT
MOJIy4Y€HUE KOHCTPYKTOPCKOTro pazMepa K, sSBIIIOIIETroCcs 3aMbIKAOIIM 3Be-
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HOM B Pa3MEPHOMU LIENH C COCTABIAIOLIMMU 3BEHbAMU A, 1, Agq, Ayy U Ay
BwMmecte ¢ TeMm, pacuerHas norpemHocts K; (0,652 MM) MeHbLIE €ro I0Iycka

(0,74 mm). TToaTomy mist oOecriedeHHs 3aJaHHBIX MO YEPTEXKY IMPEIETbHBIX
OTKJIOHEHUH pa3Mepa K; HeoOXOAMMO JIMIIb OTKOPPEKTUPOBATH HOMHUHAIb-

HbBIC€ 3HAYECHUS COOTBETCTBYIOIIMNX TEXHOJOTMUYECKUX pa3MepoB. KoHCTpyKTOp-
ckue pasmepsl K, u K3 BeIIepKUBaIOTCS IIPU U3TOTOBJIEHUH ITyaHCOHA HEIO-

CPEACTBEHHO, COBIAJas COOTBETCTBEHHO C TEXHOJOIMYECKUMH DPa3MepaMH
Az, 1 A;,. Konctpykropekuii pasmep K, , SBISACH 3aMBIKAIOIUM 3BEHOM B

pPa3sMEpHOM LIENH C COCTABIAIOIMMH 3BEHbSIMH A, 3 U A, 1, IOIY4aeTCs B CO-

OTBETCTBUU C TPeOOBAaHUEM UYEPTEKA.
OOparumMcs Tenepb K aHAJIU3Yy pacYETHBIX 3HAYEHHI MPUITYCKOB Ha o0pa-
00TKy. MUHHMManbHbIE 3HAYEHMs HPUIYCKOB Z;; U Z,; JOCTATOYHBI I

obecrieyeHus: TpeOyeMOTo KadyecTBa MOBEPXHOCTHBIX CJIOEB; KojebOaHuE 3Ha-
YEHUH 3TUX MPHUIYCKOB HEBEIUKO, YTO OOECIEYUT TOCTATOUYHO CTAOUIbHBIE
ycioBusa 00paboTkn. MuHMManbHOE 3HaYCHHE NPUILYCKa Z, 5 SBISETCA OTPH-

LIaTENIbHBIM, YTO MOXKET IPUBECTH K OpaKy IO KauyeCTBY IIOBEPXHOCTHOI'O CJIOA
(Ha 4acTH 3aroTOBOK OyIEeT COXpaHAThCS YepHOTa). MUHUMAalIbHOE 3HAYEHHE
npunycka Zg 4 cocrasiger Bcero 0,024 mMm, 4TO MOXKET OKa3aTbCs HELOCTA-

TOYHBIM JUIsl yAAJIEHUS 1€(PEKTHOTO CIIOSI.

Takum 00pazoM, pacCMOTPEHHBIA TEXHOJIOTMYECKUU MPOLECC B LIEIOM
JOJKEH OBITh MPU3HAH HEYAOBIETBOPUTENIbHBIM, TPEOYIOIUM COOTBETCTBY-
FOIIEN KOPPEKTUPOBKH.

KOHTPOJIBHBIE BOITPOCHI

Urto Takoe 6azupoBaHUE U 3aKperieHue?

Uto Takoe 6a3a, KOMIUIEKT 0a3, oropHast Touka?

B gem cocTouT mpaBUIIO MIECTH TOYEK?

Kak kmaccupunupyrorcss 6a3bl MO YUCIY OTHHUMAEMBIX CTETeHeH
c¢B00OIBI?

Kak knaccudunmpyrorces 6a3bl o XapakTepy MpOsIBICHUS?

UTto Takoe OCHOBHAs M BCIIOMOTaTeIbHast 0a3bl U3ACIHS?

Yo Takoe pazMepHas Lens?

[lepeuncnure BUABI 3BEHBEB PA3MEPHBIX LENEN?

Kak xnaccudunmpyrorcs pa3MepHbIE 1enu?

oo e

© oo N O
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10.B uem 3axmrouaroTcs mpsMas u oOpaTHas 3aJadd MpHU pacueTe pas-
MEPHBIX Lienen?

11.Kak pacnpenensieTcsi A0MyCK 3aMBIKAIOIIEr0 3B€Ha MEXIYy JOMyCKa-
MU COCTaBJISIFOLIMX 3BEHBEB (IIPU PELICHUHU PSIMOiL 3a1a4n)?

12.B 4yeM COCTOUT OTJIMYKE PEIICHUS MPSAMOH 3a7aud METOJIOM MaKCH-
MyMa-MHUHUMYyMa OT €€ PEIICHUs BEPOATHOCTHBIM METOAOM?

13.Kak paccunThIBaloTCs IUIOCKHUE pa3MEpHBIE LIETH C HemapasieabHbl-
MU 3BEHbSIMU?

14 . KakoBbl OCOOEHHOCTH pacueTa pa3MEpHBIX IEMeH C MapauieITbHO-
CBS3aHHBIMH 3BEHbSIMU?

15.B yeM COCTOMUT CYHIHOCTh OOECHEYEHHs] TOYHOCTH 3aMBIKAIOIIETO
3B€HA METOJIOM IIOJIHOM B3aMMO3aMEHAEMOCTH?

16.B 4yeM cOCTOMT CYHIHOCTh OO€CHEYEeHHs TOYHOCTH 3aMbIKAIOILIErO
3B€HA METOJIOM HEIOJIHON B3aUMO3AMEHSIEMOCTH?

17.B 4yeM COCTOHMT CYIIHOCTb OOECHEYEHHs] TOYHOCTH 3aMBIKAIOIIETO
3B€HA METOJIOM I'PYNIIOBOM B3aUMO3aMEHIEMOCTH?

18.B 4eM cOCTOUT CYUIHOCTh 0O€CIEeYeHHs] TOYHOCTH 3aMBbIKAIOIIETO
3B€HA METOJIOM PETYJIMPOBAHHUS?

19.B "eM cOCTOMT CYHIHOCTh OOECMe4YeHHsS TOYHOCTH 3aMBIKAIOIIETO
3B€HA METOJIOM IIPUTOHKH?

20.Kakue 3BeHbs SABIAIOTCS 3aMBIKAIOIIMMHU B TEXHOJIOTMUECKUX pa3-
MEPHBIX LEMAX, (OPMUPYIOMIMXCS IPU U3TOTOBICHUHU JeTaei?

21.Kak cTpouTcs pazMepHas cxeMa TeXHOJIOTHYECKOTo Mpoliecca M3ro-
TOBJICHHUSI IETAJIN?

22.B 4yeM COCTOUT CYIIHOCTbh Pa3MEPHOI0 aHalu3a CIPOEKTUPOBAHHOTO
TEXHOJIOTHYECKOI0 MPOoLiecca U3TOTOBICHUS AETAIN?

104



4. TEXHOJIOTMYECKOE OBECIIEYEHUE CBOMCTB
MATEPHUAJIA U TOYHOCTHU AETAJIN

Jl7is TIoNTydeHusl KaueCTBEHHOU JIeTalli B TEXHOJOTUISCKOM IIPOIIecce ee
M3TOTOBJICHHUSI HEOOXOJAMMO TPETyCMOTPETh PEIICHUE IBYX BaKHEHIIMX 3a-
aau:

® oOecrieueHus TpeOyeMbIX CBOMCTB MaTepuasia JeTalu;

e oOecreyeHusi HEOOXOIMMOM TOYHOCTH pa3MepoB, (POPMBI U pacto-
JIOKEHHUS TIOBEPXHOCTEN JIETAIIH.
OTU 3a/layu SBJISIOTCS B3aMMOCBS3aHHBIMH, OJIHAKO CHayaja Ienecoo0-
Pa3HO PACCMOTPETH KAXKIYIO U3 HUX B OTJIEIBHOCTH.

4.1. Texnosorn4ueckoe odecredyeHue CBOMCTB MAaTepPHUAJIA AeTAJIHN

4.1.1. O0mue npeacrabjieHus 0 (POPMHUPOBAHUM CBOMCTB MaTepHa-
Jia IeTaJIi NPH ee N3roTOBJICHUH

JleTanu MalvH U3rOTaBJIMBAOT U3 CTAJICH, YyI'YHOB, LIBETHBIX METAJLIOB
U CIUIABOB, IIOJMMEPOB, I'PAaHUATA U JIPYTUX MaTepuanoB. Marepuan aeTtaiu
BBIOMPAET KOHCTPYKTOP, UCXOS U3 €€ (PYHKIIMOHAIBHOTO Ha3HauYeHus. Bbioop
MaTepralia MPOU3BOJUTCS TAKKE C YYETOM €r0 TEXHOJIOTHYECKUX CBOMCTB.

K MexaHnueckum CBOMCTBaM Marepuajga OTHOCAT MpeleNn MPOYHOCTH,
IpeAesn TEeKy4eCTH, TBEPIOCTb, MOAYJIb MPOJOJIBHOM YIPYTOCTH, YIAPHYIO
BA3KOCTb, IPEJIENT BBIHOCIUBOCTH, OTHOCUTEIBHOE YININHEHUE U JP.

K ¢usnueckum cBoiicTBaM OTHOCST YJENbHBIA BeC, TeMIepaTypy IIaB-
JE€HUS W KPUCTAUIM3ALMK, TEIJIONPOBOAHOCTh, KOA()(PUIMEHT JTUHEHHOTO
pacIIMpEHNs, dDJIEKTPUIECKOE COIPOTUBIICHUE U JIP.

XHMMHUYECKHE CBOMCTBA MaTepHuasa MPEexXIAE BCEro XapakKTEpU3YIOTCSA €ro
KOPPO3UOHHON CTOMKOCTBIO.

K TexHosornyecknum cBOKMCTBaM MAaTEPHAIA OTHOCST €0 JINTEWUHBIE CBOM-
CTBa, 00pabaTbIBA€MOCTh JJaBJICHHUEM U PE3aHUEM, CBAPUBAEMOCTD U T. [I.

IIpy U3roTOBIIEHUM AETAIU MAaTepUall 3arOTOBKH ITOJABEPracTCs CUIOBBIM,
TEIUIOBBIM, XUMUYECKUM M APYTUM BHAAM BO3IEUCTBHU. B pesynprarte 3TOro
Ha KaXKJIOM M3 ATAIlOB TEXHOJOTMYECKOIO MPOIECCa MOTYT U3MEHATHCS XUMHU-
YECKUI COCTaB, CTPYKTYpa, 3€PHUCTOCTh Marepuajia 3aroTOBKH M, CIIEI0Ba-
TEJIbHO, €ro cBOMCTBA. DOPMHPOBAHHE CBOWCTB MaTE€pUANIA JNETATU MOKET
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OBITH MIPEICTABICHO CXEMOM, TPUBEIACHHOU Ha puC. 4.1.

Bo3zgeiicTtBus
CHJIOBBIE, TEIUIOBbIE, XUMHUYECKUE U JIP.
CaoiicTBa Marepuana CBoiicTBa MaTrepuaia
HCXO/IHOM 3aroTOBKU ' JeTanu
Tepmudeckas,
Ucxonnas - MexaHnyeckas | | xummudgeckas, || MexaHunyeckas -~
3aroToBKa 00paboTka JIpyTUE BU]IbI o00paboTka HAeram
00paboTku

Puc. 4.1. Cxema GpopmMupoBaHus CBOWCTB MaTepuaia JeTajlu
IpY €€ U3TOTOBJICHUU

Paccmotpum, kak popmMupyroTcsi cBoiicTBa MaTepuaia JIeTajau Ha OCHOB-
HBIX 3Tarnax €€ U3roTOBJICHHUS.

dopMHUpOBaHUE CBOIICTB MaTepuajia UCXOAHBIX 3aroTOBOK. B 00ib-
[IMHCTBE CJIy4aeB B KAUECTBE MCXOJHBIX 3arOTOBOK MCIHOJIB3YIOT MPOKAT, OT-
JIMBKU Y MOKOBKH, MOTy4YaeMble KOBKOW WJIM IITAMIIOBKOM.

CrpykTypa 1 pa3zmep 3epeH MaTepuaia OTIUBKHU, OT KOTOPBIX 3aBUCST €0
MEXaHMUYECKHUE CBOMCTBA, OMPEAENSIeTCS OOJBIIUM YUCIOM (DAKTOPOB: KOJH-
YecTBa M BUJA MPUMECEH U JIETUPYIOIIMX JIEMEHTOB B CILIaBE, TeMIIEpaTyphl
Pa3JIMBKH, CKOPOCTU OXJIAKJICHHS MPHU KPUCTAJUIM3ALMK, TEeMIEpaTyphl, TeIl-
JIOTIPOBOJHOCTH, COCTOSIHUSI BHYTPEHHUX MOBEPXHOCTEH TUTEHHON (POPMBI.

BpenubiMu npuMecsiMu, YXYAIIAIONIMMA MEXaHUYeCKue M (PU3NUecKue
CBOMCTBa MaTepuaja OTJIUBOK, SBISIOTCSA cepa u dhocdop. Pocdhop cHIKAET
TUTACTHYHOCTD, BBI3BIBAECT XJIATHOJIOMKOCTh CTaJiM, CIIOCOOCTBYET 00pa3oBa-
Huto ymkBanuid. Cepa crnocoOCTByeT 00pa3oBaHUIO TOPSYMX TPEIIWH, BO3HU-
KAaoLUX Opyu Kpuctaum3aunu. [[oBbILIEHHOE cOAepKaHUE CEPhl B CTAIH TEM
oracHee, 4YeM cJokHee (opMa OTJIMBKUA U YeM OOJIbIIIEE COMPOTUBIICHUE OKa-
3bIBAET JIUTEHHAsA PopMa ycajke MeTasia.

[TonydeHH0 MEIKO3EPHUCTON CTPYKTYpPHI, MOBBIIICHUI0 MEXaHUYECKHUX
CBOMCTB CTaJIbHBIX OTIUBOK OJarOmpHsITCTBYET JIETUPOBAHKUE CTATU HUKEJIEM,
XPOMOM, MOJIUOICHOM, BaHAITUEM.

VYBenuueHne CKOPOCTH OXJIAXKIECHUS MPU KPUCTATUTU3AIMN MeTajljla BeAeT
K TOJTy4YeHHIO 00Jiee METKO3EpPHUCTON CTPYKTYphl. BeneacTBue 3Toro, Hanpu-
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Mep, JINThE B KOKWJIM TI0 CPABHEHUIO C JINThEM B Tecuanbie (opMbl oOecredn-
BaeT Oosiee BHICOKME MEXaHMUYECKHE CBOMCTBA MaTepHalia OTIMBKH. B To xke
BpeMsi HEOOXOAMMO MMETh BBH]Y, YTO MPHU OBICTPOM OXJIQXKJICHUU B TOBEPX-
HOCTHBIX CJIOSIX M1 TOHKOCTEHHBIX YaCTSIX YYT'YHHBIX OTJIMBOK MOXET MPOUCXO-
IUTH OTOEI, T. €. 00pa3oBaHue OEIOro 4yryHa, B KOTOPOM BECh YTJIEpOJI Haxo-
JUTCS. B CBA3aHHOM COCTOSIHMM B BUJI€ IEMEHTHUTA. belblil 4yryH uMeeT BbICO-
kyto TBepaoctb (HB 4500...5500 MIIa); ero o6paboTka pe3aHueM JIe3BUIHBI-
MU UHCTPYMEHTAMH SIBJISIETCS] KpaitHe 3aTpyIHUTEIbHOM.

CBoiicTBa Marepuana OTJIMBKH B 3HAUYUTEIBHOM CTEIEHU 3aBHUCST OT €€
KOHCTPYKIMHU, KOTOpas JOJDKHA CO3/1aBaTh BO3MOXKHOCTH OJIHOBPEMEHHOIO
WIM TIOCJIeIOBATEILHOTO 3aTBEp/ACBaHUsl YacTed OTIMBKU. [l OJTHOBpEeMEH-
HOTO 3aTBEP/IC€BaHUs JKEJIaTeIbHA PABHOMEPHOCTh CEYEHUN CTEHOK OTJIMBKH, a
JUISL TIOCJIEIOBAaTEIbHOTO — IIOCTEIIEHHOE YBEJIMYEHUE CEUYECHHH CTEHOK B
HaIlpaBJICHUU 3aTBepAcBaHus MeTaia. HepaBHOMEpHOE OXJIaKIEHUE pa3iiny-
HBIX YacTeW OTJIMBKH, COMPOTUBIICHUE JTUTEUHOU (DOPMBI yCaJIKe METaia MO-
I'YT IPUBECTU K OOpa30BaHUIO TPEIIMH, YCAaJOYHBIX PAKOBUH M OCTATOYHBIX
HaIpsHKESHUM.

[Ipu noxydyeHUn UCXOIHBIX 3arOTOBOK XOJIOJHOM 00paOOTKOM J1aBiIeHUEM
MX Marepuan ynpounsercs (HakiensiBaetcs). [Ipu Tom Hapsiny ¢ HOBBIIIEHHU-
€M XapaKTEepUCTUK MPOYHOCTH MaTepuaia MPOUCXOAUT CHUKEHUE XapaKTepu-
CTHK €ro IUIACTUYHOCTH. V3-32 HEpaBHOMEPHOCTH IUIACTUYECKUX AedopMaliuit
Ha Pa3JIMYHBIX YYAaCTKax 3arOTOBOK B HMX BO3HHUKAIOT OCTATOYHbBIEC HAMpSHKe-
HUSI.

[Ipu U3roTOBIEHUM MCXOJHBIX 3arOTOBOK ropsiueil 00pabOTKOM aBJIEHH-
eM OOJbIIIoe 3HAYCHHE HMMEET TeMIilepaTypa HarpeBa Mmetaiia. Hapymienwe
TEMIEPATYPHOTO PEKUMA MOKET NMPUBECTH K OOpa30BaHUIO TPEUIMH B 3aro-
TOBKE, A€PEKTHONU KPYIMHO3EPHUCTON CTPYKTYpE (TEeperpeB CTaln) U Heucnpa-
BUMOMY Opaky B BUJE Mepekora (OIUIaBJICHHsI U OKUCIEHUS MeTajlia Mo rpa-
HULIAM 3€PEH, MPUBOASIIMX K MOJHON MOTepe MIACTUYHOCTH). 3aroTOBKA Ie-
pen ropsiueit 00paboTKOM aBlieHUEM JOJHKHA OBITH HarpeTa paBHOMEPHO IO
BCceMy 00beMy. B mpoTuBHOM cilydae B HEll BO3HMKAIOT TEPMUUYECKUE HAIps-
YKEHUsI, KOTOPbIE MOTYT MPUBECTH K MOSBJICHUIO TpellrH. [Ipu BbICOKON TeM-
nepaType NpoUCXOJUT OKHCIIEHHE MeTallla. B pe3ynbrare 3Toro Ha noBepxHo-
CTH CTaJbHOM 3aroToBKHM 0Opa3zyeTcsi OKaJIMHA W 00E3yIJIEpO’KEHHBIN CIIOMH,
TOJIIIMHA KOTOpOro uHoraa aocrturaer 1,5...2,0 mM. /[ yMEHbIIIEHUSI OKHC-
JICHUSI 3arOTOBKM HarpeBarOT B HEUTPAJIbHOW WJIM BOCCTAHOBHUTEIBHOW aTMO-
coepe.
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B niennom maTepuan UCXOMHBIX 3ar0TOBOK, TTOJIYYCHHBIX 00pabOTKOM AaB-
JIEHUEM, TI0 CPaBHEHHUIO C MAaTEPUAIIOM OTIUBOK, MOJIYYEHHBIX TPATUIIMOHHBI-
MU CIIoco0amMu, UMeeT 00Jiee MEIKO3EPHUCTYIO CTPYKTYpPY M 0oJiee BBICOKHE
MEXaHMUYECKHEe CBOMCTBa. BMmecte ¢ Tem, mpH HMCHOJIB30BAHUM CHEIUATBHBIX
CIOCOOOB JINTHSI, HAIPUMED, JTUThS C HAMIPABICHHOW KPUCTAJUIM3ALNEN, MOXKET
OBITH OOecIieueH OYCHb BBICOKHHA yPOBEHb MEXaHHMYECKUX CBOMCTB MaTepHa-
JIOB.

DopMHUpPOBaHHE CBOWCTB MAaTEpUAJa NPU TEPMHUYECKON M XMMHKO-
TepMu4YecKoii 00padoTkax. OCHOBHOU IIEJIbI0 TEPMHUYECKOW OOpaOOTKHU SIB-
JSIeTCS M3MEHEHHE CTPYKTYPhI MaTepualia, HampaBlieHHOE Ha (OPMUPOBAHUE
TpeOyeMbIX ero cBOWCTB. Tak Kak HauOoliee pacHpOCTpaHEHHBIMU MaTepHua-
JJaMH B MAIlIMHOCTPOEHUU SIBJIAIOTCS CTajH, TO CYyTh PA3JIMYHBIX BUAOB U CIIO-
co00B TepMOOOPaOOTKH PACCMOTPUM MPUMEHUTEIBHO K CTAJIbHBIM 3aroTOB-
Kam.

OCHOBHBIMM BHUJAMU TEPMOOOPAOOTKH CTaJbHBIX 3arOTOBOK SIBIISFOTCS
OT>KHT, HOpMaJIU3alus, 3aKajJKka U OTITYCK.

Omorcue 3aroTOBOK W3 CTAJIM BBINOJHSIOT ISl CHUKEHHUSI TBEPAOCTH, TO-
BBIIIICHUS] TUIACTUYHOCTH, MOJYUYCHUSI OJTHOPOJTHON MEIKO3EPHUCTOU CTPYKTY-
pbl, YCTpaHEHUs OCTaTOYHBIX HampspbkeHui. [Ipu oTxure 3aroToBka HarpeBa-
erca Ha 30...50 °C Bbilie TOYKU A3, BBIACPKUBACTCSA NIPU ITOM TEMIIEpAType

JI0 TIOJHOTO 3aBEPIICHUS CTPYKTYPHO-(A30BbIX MPEBPAIICHUN W MEIJICHHO
oxJaxaaercs. B pe3ynbrare oTKUTa B OTJIMBKAX YCTpaHSIETCs TpyOO3epHUCTAS
CTPYKTypa, CHUKAIOL[asi MEXaHUYECKHE CBOICTBA cTtainu. B 3arotoBkax, mosy-
YEHHBIX KOBKOW M IITAMIIOBKOW YCTPAHSIOTCS IMOCHEACTBUS PA3IM4UMs YCIIO-
BUl eDOPMUPOBAHMS UX OTICIBHBIX YaCTEH, CTPYKTypa CTalld MpUOOpETaeT
OJIHOPOJHOCTb.

Hopmanuzayus otavudaercs OT OTKHMra YCIOBUSIMH oxJjaxnaeHus. Ilocie
HarpeBa 10 Temmeparypsl Ha 50...70 °C Bbime Touku A,; 3aroToBKy OXJIa-
KIAOT Ha Bo3ayxe. Hopmanuzamusi oOecrieunBaeT Oojiee BBICOKYHO MPOU-
HOCTb, YEM OTKHUT, U3-3a OOJIbIIEH CKOPOCTH OXJIaKICHUS.

3akanky CTadbHBIX 3arOTOBOK MPOW3BOISAT JJISI MIOJYUYEHUS! CTPYKTYP BbI-
cokoit TBepaocTH. [Ipu 3akanke (MOJTHOM) 3arOTOBKY HArpeBaroOT BBINIE TOYKU
A.;, BBIIEPKUBAIOT IPU 3TOH TEMIEPAType OINPENEICHHOE BpeMs, a 3aTeM
OBICTPO OXJAXKJAIOT MYTEM MOTPY>KEHHUS 3arOTOBKH B BOJY MJIM Macjo, UMe-
omux temnepatypy 20...25 °C. Ilpu 3akanke BCIEICTBUE HEPABHOMEPHOTO
HarpeBa M OXJIAXJCHHS, U3MEHEHHS 00bEeMOB Mpu (Pa30BHIX MPEBPANICHUSIX
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BO3HHMKAIOT 3HAYUTEIHHBIC OCTATOYHBIC HANMPsDKEHUS U Aedopmaruu (KopoOo-
JIEHUE) 3ar0TOBOK; MPHU OMPECICHHBIX YCIOBUSAX B HUX MOTYT BO3HMKATh 3a-
KaJlOUHblE TPEUIUHBI. JIJs MOJaBieHUsI 3TUX HETATUBHBIX SBICHUHM 3aKaJKy
BBITIOJTHSIIOT B JIBYX CPEJlaX WJIU UCIIOJIB3YIOT CTYIICHUYATYIO 3aKalKy. 3arOTOB-
KW U3 JISTUPOBAHHBIX CTaJICH, 111 KOTOPHIX TEMIIEpaTypa KOHIIA MAp TEHCUTHO-
ro npespaiienus Huxe 20...25 °C, cpazy mocie 3akajiki MOABEPraioT odpa-
6oT1ke xomoaoMm. TemrepaTypa oxnaxaeaus cocrapisiet oT —40 °C mo —196 °C.

[Tpu 3akamke HEBO3MOKHO JOOUTHCS OJUHAKOBOW CKOPOCTH OXJIAXKICHUS
MTOBEPXHOCTH U CEPJIIIEBUHBI 3ar0TOBOK. CKOPOCTH OXJIAKICHHUS HA HEKOTOPOM
PACCTOSTHUM OT TTOBEPXHOCTH 3arOTOBKHM OKa3bIBACTCS HEIOCTATOUYHOM MJis 3a-
KaJIKH, MO3TOMY CTaJlb CIIOCOOHA 3aKaJIuBaThCA JHUIIb HA ONPEIEICHHYIO TIy-
OuHy. DTy CIOCOOHOCTh CTajy HA3bIBAIOT MPOKAIMBAEMOCThIO. Ee MOXHO 10-
BBICUTH ITyTEM YBEIMYCHHSI COJICP KAHMS yTIEPO/Ia U BBEACHHUS B COCTaB CTAIN
JETUPYIOUTUX JIEMEHTOB, HAIIPUMEpP, XpoMa.

B nenom psane ciydaeB 1enecooOpa3HO 3aKaduBaTh JIMIIb MOBEPXHOCT-
HBIM CJIOM 3arOoTOBKH, OCTaBIisig HE3aKaJeHHOW ee cepiieBuHy. [[ins aToro
HarpeBaroT JI0 3aKaJOYHON TeMIlepaTypbl TOJBKO ATOT CJIOM U OBICTPO OXJa-
KIalT ero. HarpeB ocyliecTBISIOT ra3oriaMeHHbIM CIIOCOOOM, TOKaMU BbI-
COKOM 4aCTOThI, HU3KOTEMIIEPATYPHOU IJIa3MOH, JIa3E€POM.

Omnyck BBIIOJHAIOT NOCIE 3aKalIKU MU TeMmepaTypax Huwke A,. Bo

BpEMsl OTIYCKa MPOUCXOJAT CTPYKTYPHO-(ha30BbIE MPEBpPAILCHUS B 3aKaJICH-
HOM cTanu, 0O0eCleYMBAIOIINE TOBBIIICHUE €€ TJIACTUYHOCTH U CHUKEHUE
OCTAaTOYHBIX HAMPSOKCHWHA. B 3aBUCUMOCTH OT TeMmepaTypbl HarpeBa pasiiuv-
yaroT Tpu Bujaa otmycka: Hu3kuh (120...250 °C), cpennnii (350...450 °C) u
BbicOkHil (500...650 °C). Ilpu HU3KOM OTIIYCKE BBIJIEpKKA COCTaBIISICT
0,5...24.; npu temmeparype 100...120 °C ona MOXeT AOXOAUTh U JO
10...15 u. Takol pexum OTHyCKa MPUMEHSIOT, KOT/1a HEXEIATEIbHO MaJCHUE
TBEPJOCTU CTaJIM, MOJYYCHHOM MpHU 3aKalike. Breiaepka mpu cpeHeM U BbI-
COKOM OTITyCKE OOBIYHO COCTaBJIICT OT 1 70 2 4. JJig 3arOTOBOK HEOOJIBIION
Macchl ¥ OT 3 10 8 4. — qi1st 3aroroBok maccoi ot 200 mo 1000 xr.

KommiekcHyto TepMo0OpabOTKy 3aroTOBOK M3 KOHCTPYKIIMOHHBIX CTa-
JIeH, COCTOSIIIYIO U3 3aKAJIKU U BEICOKOTO OTITYCKa Ha3bIBAIOT YIyUULICHUEM.

J1J1st TOBEPXHOCTHOTO YNPOYHEHHSI CTALHBIX 3aTOTOBOK WM MPUIAHUS Jie-
TaJIsIM KOPPO3HMOHHOW CTOMKOCTH TPHUMEHSIOT XUMHUKO-TEPMUYECKYI0 00pa-
0oTky. Hamnbomnee pacnpocTpaHEHHBIMM BHUJaMU €€ SIBJISETCS LIEMEHTaIlus,
a30TUPOBAHUE M HUTPOIIEMEHTAITH.
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Ilemenmayus ipencrabisger co6oil auddy3noOHHOE HACBIIIEHNUE MOBEPX-
HOCTHOI'O CJIOSI 3arOTOBOK M3 HHU3KOYTJIEPOIUCTON cTanu yriepoaoM. [locie-
JyIOIIasi 3aKajika U HU3KUK OTIYCK 00ECIEeUrBAaIOT BBICOKYIO TBEPJIOCTh IO-
BEPXHOCTHOTO CJIOSI M BBICOKYIO IUJIACTMYHOCTH CEpPJIEBUHBI 3arOTOBKH, a
TaK)Ke BBI3BIBACT (POPMUPOBAHUE B TTOBEPXHOCTHOM CJIO€ OCTATOYHBIX HAIPSI-
KEHUM CxKaTUA. DTO MO3BOJISET MOBBICUTH HM3HOCOCTOMKOCTH JCTAIM U €€
YCTAJIOCTHYIO MTPOYHOCTH (TIpeiesl BHIHOCIUBOCTH). TBEPAOCTh MOBEPXHOCTHO-
IO CJIOS IOCJIE 3aKAJKU U OTIycKa MoxeT cocTaBiaTe HRC, 64...66. Tommu-

Ha LIEMEHTHUPOBAHHOTO CJI0S1 00BIYHO HaxoauTcs B mpenenax 0,5...2,2 MM, X0-
TS MOKET JIOCTUTaTh (Ha KPYIMHBIX 3arOTOBKaxX) 6 MM.

[leMeHTaLMIO OCYLIECTBISIIOT B TBEPJIOM HWJIM ra30BOM KapOropuszaTope
npu temneparype 920...1050 °C. InUTeNnbHOCTh BBIIEPKKH MOMKET COCTaB-
JATH OT 2 10 24 u.

Bo MHOrHX ciy4asx LHEMEHTALMH MMOABEPraloT HE BCE, a TOJBKO OTAEIb-
HbI€ MOBEPXHOCTU 3arOTOBOK, KOTOPBIE JOJKHBI UMETh BBICOKYIO TBEPAOCTD.
JI71s1 31U THI HELIEMEHTUPYEMBIX MTOBEPXHOCTEN MPUMEHSIOT METHCHUE, HAHE-
CEHHUE CHEIHAIbHBIX 00Ma30K, B OTBEPCTUS 3arOTOBKM YCTAHABJIMBAIOT ME/I-
HbIEC MPOOKH, a HA HAPY>KHbIE TOBEPXHOCTH HAJACBAIOT KOJAYKH.

Asomuposanue — 310 1UP(HYy3MOHHOE HACBIIIEHUE TTOBEPXHOCTHOTO CIIOSI
3arOoTOBKU a30TOM. A30THPOBAaHUIO OOBIYHO MOJBEPTarOT 3arOTOBKU W3 JIETH-
pPOBaHHBIX cTayiel. J[0 a30THUpPOBaHUS BBHITIOJIHAIOT YUCTOBYIO 00pabOTKY 3aro-
TOBOK U MOABEPraroT UX 3aKajKke U BBICOKOMY OTIycKy. [lociie azoTupoBanus
MIPOBOJIST OTNIETIOUHYI0 00paOOTKYy 3aroTOBOK (TOHKHMM HIITHU(OBaHUEM, MPU-
TUPKOH U T. 1.). A30TUPOBAHHUE MPUMEHSIOT JUIsl TOBBILIEHUS] U3HOCOCTOMKO-
CTU JIETAJIEW U yCTAJIOCTHOW MPOYHOCTH, & TAKKE UX KOPPO3HMOHHOW CTOMKO-
cTu. TBepIOCTh MOBEPXHOCTHOIO CJIOS TMOCTAE A30THUPOBAHMUS JOCTUTAET
HRC, 70...72. TonmuHa a30THPOBAHHOTO CJI0s1 OOBIYHO COCTABIIET HE OoJee

0,5 MM. B 3TOM C110€ BO3HUKAIOT OCTaTOYHBIE HAIIPSIAKEHUS CHKATHSL.

A30THpOBaHUE OCYIIECTBIISIIOT B aTMOc(epe AUCCOIMUPOBAHHOTO aMMU-
aka npu temmeparype 500...600 °C. IIpouecc a30TUpOBaHHS MPOTEKAET J10-
BOJIbHO MenyieHHo. Tak, nmpu temmnepatype 500...520 °C nns monydeHus a3o-
TrpoBaHHOTO ciiosi Toamuuon 0,1 u 0,8 MM TpeOyeTrcss COOTBETCTBEHHO 3 H
90 4.

Humpoyemenmayuss — 3170 onHoBpemeHHoe AUG(Py3nOHHOE HACHIIICHUE
MTOBEPXHOCTHOTO CJIOSI 3aTOTOBOK a30TOM M yTriiepojoM. Takoi mporecc uMeeT
ompeseeHHbIC TPEUMYyIecTBa. A30T, cllocoOCTBYs auddy3un yriaepoaa, 1aeT
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BO3MOXXHOCTh CHU3UTh TEMIEPATYPy HachlleHus yriepoaom Ao 820...850 °C.
HutpouiemeHTalmm moaBepraroT 3aroTOBKM M3 JerMpoBaHHbIX crajeil. [lo
CBOMM CBOWCTBAM HUTPOLEMEHTHUPOBAHHBIN CIOM 3aHUMAET MPOMEKYTOUHOE
MOJIOKEHUE MEXAY LUEMEHTUPOBAHHBIM M a30THPOBAaHHBIM cloAMH. OH XOpO-
110 CONPOTUBIIAECTCA U3HAIIMBAHUIO U KOPPO3HH.

[Ipou3BOANTCS HUTPOLIEMEHTALIMS B TA30BOM U, MHOT/IA, B )KUJIKOU CcpeJie.
["a3oBass HUTpOLEMEHTALIMS OCYIIECTBIISIETCS B CMECH HAyTJIEPOKHUBAIOLIETO
ra3a (CBETWIbHBIM ra3, METaH) U aMMHuaka. Pa3nu4yaroT ABE Pa3HOBHIHOCTH
ATOTO MPOLECCA — BBICOKOTEMIIEPATYPHBIA M HU3KOTEMIIEPATYPHBIN. B repsom
cllyyae HUTpolUeMeHTaus uaet npu temmneparype 820...850 °C, a Bo BTopom
— nipu 530...570 °C. Ilocne BbICOKOTEMIEPATYpPHONH HUTPOLEMEHTAIIMU HEOO-
XOJIUMO TPOBOAUTH 3aKaJIKy M HHU3KOTEMIIEpaTypHbIA OTIYCK 3arOTOBKH.
TBepaocTe MOBEPXHOCTHOrO cios mocie 3toro cocrasuder HRC, 63...64.

HuskoremnepaTypHyl0 HUTPOLEMEHTALMIO BBINOJIHAIOT IOCHE 3aKalKH U OT-
IyCKa 3aroTOBOK. TBEpIOCTh MOBEPXHOCTHOTO CJI0S MOCJE 3TOr0 BUAA HUTPO-
nemenranun HRC, 67...68. TonmuHa HUTPOLEMEHTUPOBAHHOIO CIIOSI OOBIY-

HO He npeBbImaeT 0,8 MM.

O BiausiHUM 00pa0OTKHU pe3aHUEeM M JAPYTrUX BHIAOB pa3MepHOii o0pa-
00TKHM Ha CBOMCTBAa MarTepuajia Aetranu. [Ipu M3roroBieHun aeranen B
HacTosilee BpeMs mpeobiiasaer oOpaboTKa pe3aHueM JIE3BUWHBIMU M alpa-
3UBHBIMU UHCTpyMeHTaMmHu. [Ipu 3TOM Bce OoJiee MUPOKOe MPUMEHEHUE MOJTy-
YaloT 3JIEKTPO3PO3UOHHAS, IJIEKTPOXUMHUYECKAS, YJIbTPAa3BYKOBasi, 3JIEKTPOH-
HO-JTy4ueBasi, JlazepHas U Apyrue oopadoTku. Kaxasiii u3 MeTo10B 00paboTKH
OKa3bIBACT TO WJIM MHOE BIMSHHUE HA CBOMCTBA MaTepualia 3arOTOBKU U TOTO-
BoM neranu. Tak, mpu oOpaboTKe pe3aHueM MOBEPXHOCTHBIN CIOM 3arOTOBKU
IpeTeprieBacT 3HAUYUTETbHBIC IJIACTUYECKHE AePOopMalud U YIPOUHSETCS
(maknensiBaeTcs). [Ipu 3mekTpo3po3uoHHO 00paboTKe, MpU KOTOPOM yaane-
HUE€ METaJIa C 3aTOTOBKHU MPOUCXOAUT 3a CUET €ro IJIABJICHUS U UCIIApEHUs, B
MTOBEPXHOCTHOM CJIO€ M3MEHSIETCS CTPYKTypa M XHUMHUYECKUU cocTaB. [lpu
AIEKTPOXUMHUYECKOU 00pabOTKEe, OCHOBAHHOW HAa aHOJHOM PACTBOPEHUHU Me-
Tajula 3arOTOBKHU, BO3MOKHO €r0 pacTpaBJIMBAHUE IO TPAHUIIAM 3€PEH U HABO-
JIOPO’KMBAHUE TOBEPXHOCTHOTO ciosi. Kaxkapiit u3 MeTos10B 00paboTKH, 3a uc-
KIIFOUCHUEM DJIEKTPOXUMHUUYECKON 00paOOTKH MpPH ONTHUMAJbHBIX YCIIOBHSIX,
BBI3BIBAET (POPMUPOBAHUE B TOBEPXHOCTHOM CJIO€ OCTATOUHBIX HAIPSKEHUM.

[Ipu uncToBO# pazMepHOl 00padOTKE TOJIIMHA TOBEPXHOCTHOTO CJIOS C
W3MEHEHHBIMH CBOWCTBAMU OOBIYHO HEBEIWKA U COCTABISIET OKOJIO

111



0,005...0,3 mm. OgHako, Tak KaKk UMEHHO MOBEPXHOCTHBIN CIIOM HUCTIBITHIBAET
HauOOJIBIINE HArPY3KU MPpH paboTe JaeTajei, TO BIUSHUE CBOMCTB €ro MaTepu-
aja Ha MX AKCIUTyaTal[MOHHbIC CBOMCTBA OKA3bIBAETCS OUYCHB CYIIECTBEHHBIM, a
MOPOM — PEIIAOIIHM.

CocTtosiHME TTOBEPXHOCTHOTO CJIOSl JIeTaliel (3arOTOBOK) MPHUHATO Xapak-
TEpU30BATh TEPMUHOM «KAUYECTBO MOBEPXHOCTHOTO CJIOSH, MOJ, KOTOPBIM IO-
HHUMAETCsI HE TOJILKO COBOKYITHOCTH CBOMCTB €ro Marepuaia, HO U MUKPOT€O-
MeTpHs 00pabOTaHHOM MMOBEPXHOCTH.

VYuuThiBas W3JI0KEHHOE, BJIUSHUE KAueCcTBAa MOBEPXHOCTHOIO CJIOSI HA
AKCIUTyaTallMOHHBIE CBOMCTBA JETAJICH U UX COMNPSIKCHUM, a TAKXKE TEXHOJIO-
rUYecKoe o0ecreueHre TpeOyeMoro KauecTBa MOBEPXHOCTHOTO CJIOSI PACCMOT-
puM 6osee moApoOHO.

4.1.2. KayecTBO NOBEPXHOCTHOI'O CJI0Sl U €r0 BJMSHHE HA IKCILIya-
TAallMOHHBIE CBONCTBA JeTaJjien

4.1.2.1. OcHOBHBIE OKA3aTeJIM KA4eCTBa MOBEPXHOCTHOIO CJIOSI

Takumu MokazaresnsiMu ABJISIOTCS: IEPOXOBATOCTh TOBEPXHOCTH, €€ BOJI-
HUCTOCTb, HAKJIETl U OCTAaTOYHBIC HAMpsKEHUs. B kadecTBe NOMOTHUTEIBHBIX
MOKa3aTelleld KadyecTBa IMOBEPXHOCTHOIO CJOS HCIONB3YIOT: CyOIlIepoxoBa-
TOCTh, XUMHUUECKHUN COCTAaB MaTepualia, e€ro CTPYKTYpy, 3€PHUCTOCTb, IIOT-
HOCTb AUCJIOKAILUW U JIp.

[Tox wepoxosamocmoio 1 nosepxHoctu (puc. 4.2) MOHUMAIOT COBOKYII-
HOCTbh HEpoBHOCTEW BbIcOTOM mpuMepHO 0,01...1000 MKM ¢ 1arom MEHbBIINM,
yeM 0a3oBas aimHa |, ucnonp3yemMast 1jis €€ U3MEpeHUsl.

Puc. 4.2. lllepoxoBatocts (1) 1 BOMHUCTOCTH (2)

Boanucmocms 2 MOBEPXHOCTH — COBOKYIHOCTh HEPOBHOCTEN BBICOTOM
npumMepHo 0,01...1000 MM ¢ marom OOJIBIINM, YeM 0a30Basl JJIMHA, UCIIOJIb-
3yemasi JJisl '3BMEPEHUS IEPOXOBATOCTH.

[IIepoxoBaTocTh (puc. 4.3) XapakTepU3YIOT CJICAYIOIINE IapaMeTphl
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(T'OCT 2789-73):
e cpenHee apudmeTrueckoe OTKIOHEHUE MPOodUisi, MKM

I ini|

1 -
Ra:TJ|yi|dX WITH Raz%,

rae | — 6a3zoBas qyuHA, MM; Y; — TEKyIlasl BEIHMYHMHA OPIUHATHI IPOQUIIS IIIe-

pOxoBaTOCTH (PACCTOSHUE OT TOYKH MPOQHIISA O CPeIHEH TUHUN), MKM; OX —
muddepennuan abcuuccsl npoduiiss; N —ducino paccMaTpUBaEMbIX OpJIMHAT
poQ ISt MEePOXOBATOCTH;

Vi 11!»' B Sm, Si Q.

NG NG

N

—»‘—(—

m

Rmax

Puc. 4.3. TIpodunorpamma mepoxoBaToOCTH MOBEPXHOCTH

® BBICOTA HEPOBHOCTEHN MPouUIs O IECATH TOUKAM, MKM

5 5

Sh+>H

Rz = i=1 i=1 ’
5

rae h, — BeIcoTa |-ro Hamboipmiero BeicTyna npoduwrst; h — rmyOuHa 1 -i

HanOoJIbIIEH BIIaUHBI TPOQUIIS;

e HauOosbinas BeicoTa npoduis R MKM;

max >

® CpEaHMII mar HepoBHOCTEN POdUIIsL, MM

N

> sm,

Sm=4+L_
N

rae SM, — 3HaYeHHe |-ro mara HepOBHOCTEH IO CpeIHeH JIMHUU B Mpeaenax

0a30BOM JIMHEL;
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® CpEIHUM IIar MECTHBIX BBICTYIOB MPOQPUIIS, MM

N
2.5

S = i=1

N

rac Si — 3HaYeHHeE | -To Iara 1o BCpIIMHAM MCCTHBIX BBICTYIIOB,

® OTHOCHTEIbHAs OMOpHas JuynHA poduis, %

an.

t, =—=—£-100

rae M, — ONOpHas JUliHa IPO(HIIS Ha YPOBHE P .
Bonuuctocts (puc. 4.4) xapaktepusyercs [13]:

¢ CpCAHUM apI/I(i)MeTI/ILIGCKI/IM OTKJIIOHCHHUCM HpO(l)HJI}I BOJIH, MKM

Zly.

N ]
— TEKyIlee 3HAaYCHUE OPAUHATHI PO BOJH;
N — gucio opauHaT npodus;

a

1 W
I—Iy,|dx i W, =
0

rae |, — 6a3zoBas mimHa; Y,

Y, Q&

Wm=

|

/i

:

)

Puc. 4.4. BomHorpamma noBepXHOCTH

® CpeaHEN BBICOTOM BOJIH, MKM

5 5
D Hi+ > H
W, ==L |

YA 1

5

— TEKYILEE PACCTOSIHUE OT CPEAHEN JIMHUM O BEPIIMHBI U BIIAIU-
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HBI BOJIHBI COOTBETCTBCHHO,

e HauOoubIIel BbicOTOM npoduist BoaH W, ;

® OTHOCHUTEIHLHOM OMOPHOU JUTMHOU TTpodwist BOIH, %o

>

anI

oy =1 — = 1B 900,
v b

rac an — OIIOPHaAd OJINHA HpO(i)I/IJ'IH BOJIH Ha YPOBHC CCUCHUA ),

¢ CpCIHUM IIaromM BOJH, MM

n
Z SmWi
i=1

S w =" ,
mw n

rac SmWi — TCKYIICC 3HAYCHUE 11ara BOJIH, N — YXCJIO 11aros,

¢ CpCAHUM PAaInyCOM BBICTYIIOB BOJIH, MM

>R,
RW — =1 ’

cp n
rae Ry, — TeKylee 3Ha4YCHHE PAJUyca BBICTYNA; N — YHCIIO BBICTYIIOB BOJIH.
Haxnen metaia noBEpXHOCTHOTO CIIOS IETAJIEW OLEHUBAIOT, KaK MPABU-
710, IO MUKpOTBepaocTH (puc. 4.5). Ilpu 3ToM onpenensioT riayouny h, u cre-

IICHBb HAKJICIIa

H,_ -H
u = HMmax Mrex . 100 % ,

H

u UCX

rac H“max — MaKCUMaJIbHas1 MUKPOTBCPAOCTb MCTAJIJIa IIOBCPXHOCTHOT'O CJIOA;

H, —wucxoaHas MUKpPOTBEPAOCTh METAIIA.

Muex

Ocmamounvie nanpaxcenus (MaKpOHANPSKEHUS) B TIOBEPXHOCTHOM CJIO€
JeTaleld XapaKTEpU3YIT MX 3HAKOM (IIOJIOKUTENBHBIMHA CUUTAIOTCS PACTSATH-
BAIOIIME HAMPSKEHUS, OTPULIATEIBHBIMU — CKUMAIOIIUE), aOCOMIOTHON BeH-
YHHOI MaKCHMAJbHBIX OCTATOYHBIX HANPSDKCHHH O, W IJyOMHOI 3aera-

HHS OCTaTOYHBIX HampspkeHui h, (puc. 4.5).

OTMCTI/IM, YTO OCTATOYHBIC HAIIPSIKCHUA ABJIIHOTCA YIIPYTMMUA HAIIPSAKC-
HHAMU H HC MOT'YT OBITH OOJIBIIIE Impeaciia TCKyd4CcCTU MaTcpuaiia.
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Crnenyer mog4epKHyTh, 4TO
/\f’"\/ OCTaTOYHBIC HAIPSHKCHUS BCETIa
YpaBHOBEIIMBAIOTCS TI0  CeYe-
i Huto netanu (cm. puc. 4.5). On-
x| HAKO TIOCJIE YHUCTOBOWM 00paboT-
| KA OCTaTOYHBIC HAINpPSHKCHUS B
CepIIICBUHE JeTalld, ypaBHOBE-
| IIMBAIOIINE OCTATOYHBIC HArmps-
| KEHHUS B OTHOCHUTEIFHO TOHKOM
| IIOBEPXHOCTHOM CJIO€, KaK IIpa-
|
|
|
|

HMmax

ENNENENR AR BHWJIO, OKA3bIBAIOTCA MaJbIMH M
' X OOBIYHO HE PaccMaTPHUBAIOT.
HyXHO Takke UMETh BBHUY, UYTO
B ITIOBEPXHOCTHOM CJIO€ JAETajeu
BCErJa HMMEET MECTO IUIOCKOE
OCTaTOYHOE HAIPSIKEHHOE CO-
crosinue. [loaToMy ocTaTo4HbIE
HalpsOKeHUST  aHAIM3UPYIOT B
JIBYX B3aUMHO TEPHEHIUKYJISP-
HBIX HalpaBJIEHUSX, COBIIA/IAl0-
mux ¢ ocsiMmu Jeranu. Hampu-
Mep, pu 00padOTKe MOBEPXHOCTU BPAILICHUS I€Talld OYIyT UMETh MECTO OCe-
BbI€ U OKPY)KHBIE OCTATOUHbIE HANIPSKEHUS; MPU TIJIOCKOM NUIM(DOBAHUU TIIIU-
Thl BO3HUKHYT OCTATOYHBIC HAMPSDKCHUS, NCUCTBYIOUIME B HAMPaBICHUSIX
IPOJIOJIBLHON W MOomepeyHor mnojad kKpyra. OcTaTO4HbIE HANpPSKEHUS, NCH-
CTBYIOIIUE MO HOpMaJd K 00paOOTaHHOW MOBEPXHOCTH JI€TalH, OOBIYHO SIB-
JISIFOTCSI HE3HAYUTEBHBIMUA U MU TIPEHEOperaror.

(< OClmax

Y

Puc. 4.5. Cxemsl pacrnipeneneHus
MUKPOTBEPJIOCTH ( Hu) Y OCEBBIX OCTaTOYHBIX

HaIpsOKEHUH (o, ) IO CCYEHHIO Bajla

4.1.2.2. I3mMepeHne napaMeTPpoOB Ka4ecTBA MOBEPXHOCTHOIO CJI051

N3mepenne nmapaMeTpoB LIEPOXOBATOCTH MPOU3BOIAT IIYIIOBBIMU U OII-
TUYECKUMHU TIPUOOpaMu. BONBIIMHCTBO M3 3TUX MPUOOPOB UCTIONB3YIOT U JJIS
M3MEPEHNS BOJHUCTOCTH. JlJIsI M3MEpEHHsI BOJHUCTOCTH HA IOBEPXHOCTAX
BpallleHUs ¥ chepax MPUMEHSIOT KPYTIIOMEPBI.

Jlns onpeneneHus MmapaMeTpoB HakIena IMOBEPXHOCTHOIO CJI0SI UCHOJIb-
3YIOT MUKPOTBEPAOMEPBI, HA KOTOPBIX U3MEPSIOT TBEPAOCTH IIyTEM BIABIINBA-
HUS YETBIPEXTPAHHOW alMa3HOW mupaMubl Ipu Harpyske 1o 2 H. M3mepenus
MUKPOTBEPAOCTH MPOU3BOJAAT HA KOCBIX HITU(aX, KOTOPbIE BBIMOJIHSAIOT MOA
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yraoM o=1...5° k ob6padoranHoil moBepxHocTH (puc. 4.6). Mcnonb3zoBanue
KOCBIX HUIM(OB MO3BOJIAET «PACTSIHYTH» MOBEPXHOCTHBIM CJION M MPOU3BECTH
HeoOxoauMoe 9ucio u3Mepenuid. [lpu n3rotoBnennn kocoro nuiMda He0OXo-
JUMO HCTOJb30BaTh TaKHE METOJbI 00pabOTKH, KOTOPHIE MPAKTUYECKU HC-
KITFOYAIOT HakJen MeTamia. JJis 3Toro 0ObIYHO HCIOJIb3YIOT MPUTUPKY aiMas-
HBIMH MMAaCTaMHM YMEHBIIAIOMIEHCS 36pHUCTOCTH WIH 3JIEKTPOXUMHUYECKYIO 00-
pabotky. Ha HEKOTOpOM pacCTOSIHUK OT MOBEPXHOCTU pa3Mephbl OTIEYATKOB
nupamMubl (M MUKPOTBEPJOCTh) MEPECTAOT U3MEHAThCS (puc. 4.6). D10 pac-
CTOSIHME M IIPUHUMAIOT 32 TJIyOUHY HaKJIEMaHHOTO cilos h,, KoTopas cBs3aHa C

pasMepoM |, hpukcupyeMoM Ha MEKPOTBEPIOMEPE COOTHOIIICHHEM
h,=Isina.

JUi U3MepeHnst OCTaTOYHBIX HAINPSLDKEHUN HAXOJAT PUMEHEHHE JIBa Me-
TOJla: MEXaHWYECKUH M peHTreHoBckuil. Haunbonblee pacmpocTpaHeHue mo-
Jy4YWJI MEXaHUYecKUid MeTol. Ero cyTh cOCTOUT B MOCIEA0BATEIbHOM yJlaje-
HUM TOHKHUX HaIPsHKEHHBIX CJIOEB MeTajla ¢ 00paboTaHHOM MOBEPXHOCTHU -
TaJu U U3MEPEHUH NPOUCXOIAIINX IPU 3TOM JiepopManuii ee ocTaBlIercs Jya-
CTH.

B s

DL
N N

V4
N
A4
AN

N
V

AN
N
IN
N
AN

Puc. 4.6. Cxema u3aMepeHusi MUKpPOTBEPIAOCTH
(1 — oOpaboTaHHast MOBEPXHOCTh JETAJH; 2 — INIOCKOCTh KOCOTO HUTU(}Aa;
3 — HaKJICTIAaHHBIHN CIION)

J1st Toro, 4ToOBI CyTh MEXaHUYECKOTO METOJIa ONPEICICHHS OCTAaTOYHBIX
HarnpspKeHU ObuTa 0oJiee TIOHSITHOM, PACCMOTPHUM MPOCTEHINNIA CTy4ait orpe-
NIEJICHUS 3TUX HAIpPsHKEHU B TiacTUHKE (puc. 4.7), BEpXHsIs MIIOCKOCTh KOTO-
poil moaBepruyTa 00pabOTKE TEM WM MHBIM MeToaoM. [Ipumem, uto riryOuHa
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3aJIeraHys OCTaTOYHBIX HANPSDKEHWH N, HaMHOTO MEHBINE BBHICOTHI IUIACTUHKH
h, Te. h, <h. M3MeHenne BbICOTHI INIACTUHKU N Ipu yJaneHUn HanpsoKeH-

HBIX CJIOCB 6yz[eM CUUTAaTb HC3HAYUTCIIbHBIM.

da

df Y

Puc. 4.7. Cxema K OnpenesieHnI0 OCTATOYHBIX HAMPSHKEHUN B TIJIACTUHKE

[Ipeanonoxxum, 4To ¢ TUIACTUHKU CHAT AU epeHnaIbHO Malblid CION

Metaia da ¢ HGIZCTBOB&BH.IPIMH B HCM OCTAaTOYHBIMHU HAIIPSKCHUSIMU G .. .

TOI‘II& IINTaCTUHKA, IoJgBEpracMasa 4YucToMy I/IBFI/I6y OCTaTOYHBIMU HaIIPsSKCHH-
aMu ¢ MoMeHaToM dM , HOJIYUYHUT HpOFH6
IZ
df =——dM .
8El

Moment dM cocTaBuUt

M =, b-da- .
2

[ToacTasisisi 3TO BEIpAXKEHHE B MPEBIYIIECE YPAaBHEHUE U, YUYUTHIBAS, YTO
bh®
| =——, nonyunm
12
4Eh? df
GOocr = 2 1~
3° da
WK, 3aMeHsis quddepeHmansl pupameHus My,

_ 4Eh® Af
GOCT 3| 2 Aa '

Takum oOpa3om, mJis onpeneneHus: OCTATOYHBIX HAMPSHKEHUN B MOBEPX-
HOCTHOM CJIOC IINIAaCTUHKHA HGO6XOI[I/IMO HoCJICA0BAaTCIbHO CHUMATh C HCC CJIOM

MeTajia TOIIMHON Ad ¥ M3MEPATh BO3HUKAIOIIUE IPU 3TOM Iporuder Af .

VY naneHnue cioeB 0OBIYHO MPOU3BOIUTCS JICKTPOXUMHYECKUM MeToaoM. IIpo-
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OBl IUTACTUHKU MOTYT OBITh U3MEPEHBI MHJAUKATOPHBIM YCTPOMCTBOM.
[IpaBuiio ompexeneHus 3HakoB nporudos Af wmmmocrpupyer puc. 4.8.

Ecnu mociie cHATHA cog Aa IUIACTHHKA M3rnbOaercs Tak, Kak MOKa3aHO Ha
puc. 4.8, a, To nporu® Af sBsgeTCS MONOKUTENLHBIM, & OCTATOYHBIE HAIIPS-

YKEHUsI — pacTsaruBaomumMu. B npotuBHoM ciaydae (puc. 4.8, 6) nporud okasbl-
BAETCs OTPHUIIATEILHBIM, @ OCTATOYHBIC HATIPSHKEHUS — CKUMAIOITIMH.

GOC[ GOC'I GUCI‘ GOC]
—— ————
Aa
Aa
A~ N

————————— CHsATBII ci10k

Puc. 4.8. Cxema onpeiesieH!s] 3HaKOB TPOTUOOB U OCTATOYHBIX
HaIPsHKCHUH NPU CHATHU c10s1 A © @ — pacTATUBAOLIIE HAIPSHKEHUS B CIIOE;
6 — cKUMAIOIINE HANPSDKEHUS B CI10€

Ha HekoTopoM paccTosiHUU 0T 00pabOTaHHOI MOBEPXHOCTH CHATHE Oue-
PENHOro CJ0si MeTajlla Y)ke He OyJeT CONpOBOXKAATHCS Ae(opMarusMu Iuia-
CTUHKH. DTO PAcCTOSHHWE W NMPHUHHMAIOT 3a TIIyOWHY 3ajJleTaHus] OCTaTOYHBIX
HanpsokeHui h, .

4.1.2.3. Biausinue Ka4yecTBa MOBEPXHOCTHOIO CJI0S1 HA IKCIIyaTal M-
OHHBIE CBOMCTBA AeTajiei

IllepoxoBaTocTh MoBepxHOCTH. OT HEEC B 3HAUUTEILHOW CTENEHU 3aBU-
CST caMble pPa3HOOOpa3HbIE IKCILTyaTallMOHHBIE CBOWMCTBA JETaliel: TpPEHUE U
U3HOC; KOHTAKTHAsI )K€CTKOCTh; KOPPO3UOHHASI CTOMKOCTD; YCTAIIOCTHAS MPOY-
HOCTb; IPOYHOCTh COEAUHEHHUN C HATATOM; TE€PMETUYHOCTh COEOUHEHHIA;
AJIEKTPOKOHTAKTHOE COMPOTHUBIICHHE; 3aNbUISIEMOCTh TOBEPXHOCTE U MHOTHE
JIpyrue CBOKWCTBA JAETAJICH.

[ITepoxoBaTOCTh MOBEPXHOCTH OKA3bIBAET 3HAYUTEIHLHOE BIUSIHUE HA U3-
HOC JieTajeil B nmepuona npupadoTku. B atoT nepuop (ydactok |, puc. 4.9) un-
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TEHCHUBHOCTb M3HOCA HAaMOOJbIlas; OHa HAMHOTO MEHbILIE M MOYTH MOCTOSHHA
Ha yuyacTtke || HopmansHOTO HM3HOCA. KaracTpoduueckuii M3HOC XapaKTepU3yeT
yaactok lll. Tlocne npupaboTku Ha feransx (GpopMHUpyeTCs MIepOXOBATOCTh,
HE3aBUCAIIAs OT WCXOTHOW, MOJYYCHHOW MPH MEXaHW4YeCKoW oOpaboTke, a
omnpeesieMasi TOJIbKO YCIOBUSMHU TPEeHUS (M3HOCA). ITO 1IEPOXOBATOCTh, KO-
TOPYIO Ha3bIBAIOT PAaBHOBECHOM, MOXKET OBITh KaK MEHbIIIE, TaK U OOJbIIe HC-
xosiHOM (puc. 4.10). Ecnu ucxoiHas mepoxoBaToCTh O0JIbIIE paBHOBECHOM, TO
npu MpUPadOTKE UMEET MECTO CpPe3aHHe MUKPOHEPOBHOCTEH M MOCTEIEHHOE
YMEHBIIIEHNE IIEPOXOBATOCTH A0 paBHOBecHOW. Ecnm mcxomHas mepoxoBa-
TOCTh MEHBIIIE PABHOBECHOM, TO M3-3a IUIOXOTO YAEp)KAaHUS CMa3KU Ha JAETajsaX
IIPOUCXOJIUT CXBAThIBAHWE U BHIPHIBAHUE YACTHI] METAJJIa U IMOCTEIIEHHOE yBe-
JUYEHHUE MIEPOXOBATOCTH IO paBHOBECHON. OUEBUIHO, YTO HAMMEHBIIUMN TIPU-
pabOTOUYHBIA U3HOC U HAWOOJIbIIAS JOJITOBEYHOCTh COTPSKEHUs OyaeT obec-
MEYMBATHCA MPU UCXOIHOM IIEPOXOBATOCTH JAeTalIel, OJIM3KON K PABHOBECHOM.
MIMeHHO TaKyro IIEpOXOBATOCTh M HY’)KHO CTPEMUTHLCS TMOTYIUTh MPU MX U3TO-
TOBJICHUHU.

l 17 iii

-

N3Hoc

Bpewms

Puc. 4.9. 3HOC NOBEPXHOCTH AECTAIN BO BPEMEHHU

OT 1mepoxoBaTOCTH MOBEPXHOCTH BO MHOTOM 3aBHCHT KOHTAKTHAs KECT-
KOCTb, KOTOpasi ONpeAEseTcsl CIOCOOHOCThIO MOBEPXHOCTHBIX CJIOE€B KOHTAK-
TUPYIOIIMX JETAJIEH CONPOTUBIATHCA JECUCTBUIO CHJ, CTPEMSIIMXCS UX JE-
dopmupoBaTh. OTMETUM, YTO KOHTAKTHBIE ITepeMeIIeHUs (B CThIKaX JieTajei),
00yCIIOBJIEHHbIE AeQOopMalsIMU MHUKPOHEPOBHOCTEH, COCTaBISAIOT 3HAYU-
TEJIbHYIO YacTh B OallaHCe yIpyrux rnepemelieHuid B Mammte. Tak, B Cymnmop-
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TaX TOKAPHBIX CTAHKOB KOHTAaKTHbIE nepemMereHus coctasisitoT 80...90 % or
o0ImuX nepeMenieHui. [ mOBBIIIEHNSs! KOHTAKTHON KECTKOCTH HE00X0AUMO
YMEHBILIATh BBICOTHBIE MapaMeTpbl mepoxoBaroct (Ra, Rz) u yBennmuuBath
OTHOCHTEIIbHYIO OTOPHYIO UTHHY ee npoduis .

[IlepoxoBaTOCTh MOBEPXHOCTU TaKXKE BIMSIET HAa KOPPO3UOHHYIO CTOM-
KOCTb JeTajield. Y BETMYEeHHE BBICOTHBIX MAapaMEeTPOB HIEPOXOBATOCTU BENET K
yBEIMUYECHHUIO (PaKTHUECKOW IJIOMIA I TOBEPXHOCTH JE€TAU U YCUIIUBAET KOP-
posuto. [Toatomy mia obecrieueHrs BHICOKOH KOPPO3UMOHHOW CTOWKOCTH JeTa-
JIei MIepOX0BaTOCTh UX MOBEPXHOCTEH TOMKHA ObITh MUHUMAIbHOM.

OdyeHb CYHIECTBEHHOE BIMSHUE IIEPOXOBATOCTh MOBEPXHOCTH JETajei
OKa3bIBAET HA UX YCTAJIOCTHYIO MMPOYHOCTh. BriaguHbl nmpoduiist mepoxoBaTo-
CTH SIBJISIIOTCA KOHLEHTpaTopaMu HampsbkeHuil. Jljis moBepxHocTel, o0pabdo-
TaHHBIX pe3aHueM, KOA((UIHMEHT KOHIEHTPAMU HANpsLDKEHUH HaXOAUTCs B
npenenax 1,5...2,5. UMeHHO y BOaguH MPOUCXOIUT 0Opa30BaHUE YCTaIOCT-
HBIX TPEILIWH, NPUBOJAIIUX K pa3pylIeHuIo nerand. KoHneHTpanus Hampsxke-
HUI YMEHBIIAETCS, a YCTAJIOCTHAs MPOYHOCTh JETAJEW BO3pacTaeT Mo Mepe
CHW)KEHUSI BBICOTHBIX MapaMeTPOB LIEPOXOBATOCTU. Tak, yMEHbIIEHUE IIEPO-
xoBaTocTu noBepxHocTH o0OpasuoB u3 cramu 30XI'CA (HRC,35...37) ¢

Ra =0,74 mxm 10 Ra=0,22 mxMm npuBoaut no gaHHeM npod. A.I'. Cyciosa k
YBEJIMYECHUIO Tpe/esia BHIHOCIUBOCTH NpuMepHO Ha 14 %, a cpoka cCiyxObl
0osee yeM B 3 pa3a. YCTaHOBIJIEHO, YTO KOHIIEHTpALMsl HANpPsXKEHUH y 3aKO-
HOMEPHO PAaCIIOJIOKEHHBIX BIAJAUH B CBA3M C CaMOPa3rPyKEHHEM OKa3bIBACT
MEHbIIIEE BIUSIHUE HA YCTAIIOCTHYIO TPOYHOCTh, Y€M KOHLIEHTPAIUs HaIpsIKe-
HUAW OKOJIO CIIy4alHBIX LapaluH Ha MOBEPXHOCTH Aetaneil. I[loaTomy npu ux
M3rOTOBJIICHUH BO3MO>XHOCTb TMOSIBIICHHUS TAKUX L@panuH (PUCOK) AOJKHA
OBITh UCKJTIOYEHA.

Rz,
MKM \
4.8 \ Puc. 4.10. 3aBUCHUMOCTH IEPOXOBATOCTH I0-
jg N/ BEPXHOCTH TPYIIEHCS JE€Talld OT BpEMEHHU:
2’4 1- Rz, =54 mxm; 2— Rz, =0,5 MKM;
1’ 6 =1 SN 3 — paBHOBECHasI IIEPOXOBATOCTh

’ 2
0,8 ¥

0 2 4 6 8 1TI,4
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BosHucrocTs moBepxHocTu. OHa BIMAET Ha M3HOCOCTOMKOCTH, KOH-
TAKTHYIO JKECTKOCTb, KOHTaKTHYI YCTaJOCTHYIO IPOYHOCTH, IIJIABHOCTH II€-
pemenieHust Aeraneil U ux BuOpanuu. OcoOEHHO CYIIECTBEHHBIM SBJISETCS
BJIMSIHAE BOJIHUCTOCTH Ha IUIABHOCTh MEPEMEIICHUS W BUOpALMH JETajel.
Hanuuue BOJTHUCTOCTH Ha IIEWKaX Bajla M MOAIIMITHUKOB CKOJIbKEHHUS, KOJEll
Y TeJ Ka4yeHUs MOJALIMIIHUKOB KauyeHUs, HAPaBJISAIOIUX U MOJ3yHa o0yciaB-
JIMBAeT CHU)KEHHE TOYHOCTH U YCTOWYMBOCTU JIBWKEHUS, IOPOXKAaeT BUOpa-
MY U IIYM U IPUBOJUT K YMEHBIIEHUIO JOJITOBEYHOCTH M3Aeaui. it NOBHI-
IIEHUS BCEX YKA3aHHBIX BBIIIE IKCIUTYyaTallHOHHBIX CBOMCTB JETANIEH U UX CO-
MpsSOKEHUI HEOOXOJUMO JT0OMBATHCS CHUKEHUS BBICOTHBIX IapaMETPOB BOJI-
nucroctn (Wa, Wz, W, ) 1 yBenuuenue uara Bond S, . Tak, Hanpuwmep,

YCTAaHOBJIEHO, YTO yMEHbIIEHUE BbICOTHI BOJIH Wz ¢ 2,5 1o 1 MKM Ha q0opoxk-
KaX KaueHHUs MOAIIMITHUKOB MOBBIIIAET UX JIOJTOBEYHOCTh OoJiee yeM B 2 pasa.

HakJuien moBepxHocTHOrO ¢j1os. Hakien noBepXHOCTHOTO CJIOS e€Tanei
B 3HAYUTEJIBHOW CTENEHU ONpPENENsAeT MX KOHTAaKTHYIO JKECTKOCTb, U3HOCO-
CTOMKOCTB, YCTaJOCTHYIO IPOYHOCTh U KOPPO3HOHHYIO CTOMKOCTB. YBeJInYe-
HUE CTENEeHU HakJena U TyOWHBI HAKJIETIAHHOTO CJIOS CIOCOOCTBYIOT IOBBI-
IIEHUI0 KOHTAKTHOM ECTKOCTH U M3HOCOCTOMKOCTH JIeTajie (KpoMe CiydyaeB
a0pa3uBHOTO M3HOCA), a TAK)KE YCTAJIOCTHOM MPOYHOCTU JeTajiei, paboraro-
IIMX TP HOpMaJIbHOM TemrepaTtype. i aetaneil U3 )kaponpoyHbIX CILIABOB,
AKCIUTYaTUPYIOIMIUXCSI MpU BhICOKUX Temrieparypax (cBoime 700 °C), Haknen
BpEEH, TaK KakK crnocoOCTByeT IU(MPy3uu JErHpyroUMXx JIEMEHTOB M3 IO-
BEPXHOCTHOTO CJIOSl M €ro ocjiabienuto. Hakien moBepXHOCTHOTO CIIOSI TaKXKe
OTPULIATENIBHO CKAa3bIBAETCSI U HA KOPPO3UOHHOW CTOMKOCTH JI€TAJIEH.

OcTaTouHble HanpsikeHusi. HauOonbiiee BIUSIHUE OHU OKA3bIBAIOT HA
YCTAJIOCTHYK0 MPOYHOCTh JI€TAJ€d MNpPH HOPMAIBHOM W  TOBBIIMICHHON
(mo 700 °C) Temmeparype. [lpudem cxumaromue OCTaTOYHBIC HAMPSIKEHUS
MOBBIIAIOT YCTAJOCTHYIO TPOYHOCTD JIETAJEd, a PACTATUBAIOIINE — CHUKAIOT
ee. JT0 OOBSACHSAETCS TEM, YTO CHKUMAIOIIKME OCTATOYHBbIE HANPSKEHUS, CyM-
MHUPYSCh C HANPSKEHUSIMHU OT BHEIIHEW HArpy3ku (Hampumep, Mpu 3HaKoIe-
peMEHHOM M3rule Baja) YMEHbBIIAIOT YPOBEHb PE3YIbTHUPYIOIIUX pPACTATUBA-
IOIIUX HANpPsKEHUH B MOBEPXHOCTHOM CJIO€ JIETAIM M TEM CaMbIM MPETsIT-
CTBYIOT 3apOKJICHHUIO YCTaJIOCTHBIX TPELIUH.

VY CTaHOBJIEHO, UTO CKMMAIOIINE OCTATOYHbIC HANPSIKEHUS MOTYT MOBBI-
maTh Mpeesl BRIHOCIAMBOCTH CTalbHBIX AeTaied Ha 50 %, a pacTsaruBaroliue
OCTATOYHbBIE HAIPSKEHUsI CHUXKATh ero Ha 30 %.
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[Ipu BBICOKHX TeMIEpaTypax OCTaTOUHbIE HAMPSKEHUS! OBICTPO pelaKcu-
PYIOT (CHMKAIOTCSI) U UX BIUSHUE HA YCTAJIOCTHYIO MPOYHOCTH AeTallel OKa-
3bIBAETCSA HE3HAYUTEIIbHBIM.

4.1.3. TexHosioru4yeckoe odecrneyeHue Ka4ecTBa MOBEPXHOCTHOTO
CJIOA JeTajied

4.1.3.1. OOecnieyeHne KayecTBa MOBEPXHOCTHOIO CJIOSI MPH 00pa-
00TKe pe3aHueM

@®opMupOBaHUE HIEPOXOBATOCTH NMOBEPXHOCTH NMPHU 00padoTKe pe3a-
HueM. IllepoxoBaToCTh MOBEPXHOCTH JAeTajeit popMupyercs TJIaBHBIM oOpa-
30M Ha OJTHOM-IBYX MOCJEIHUX Omepanusx (Mepexojax) TeXHOJIOTHYECKOTOo
IpoIIecca, XOTS B OMPEICIICHHOW CTENEHA OHA 3aBUCUT U OT PaHEE BBINOJIHEH-
HBIX, HAlIpUMEp, TEPMUYECKUX omnepauuid. KaxxmoMy MeToay mpucyll TOT WIH
WHOW Juara3oH MapamMeTpoB IIEPOXOBATOCTH, a TAKXKE HAIMpAaBJICHUE CIIECIOB
00paboTKH.

Dopmuposanue wWepoxosamocmu HnOBePXHOCMU NPU JNe38UliHOL 00pa-
bomrxe. Ilpu o0pabOTKe pe3aHUEM JIE3BUMHBIMU WHCTPYMEHTAMH IIEPOXOBa-
TOCTh TMOBEPXHOCTH 3aBUCUT OT HUX T'€OMETPHUECKUX NapameTpoB (YIJIOB B
IUIaHE (@ U ¢, paAuyca IpU BepIIMHE I, IEPEAHEro U 3aJHEr0 yIjoB), Noja-
yu S, CKOPOCTH pe€3aHHus, YCIOBHH OXJXACHUS, (PU3MKO-MEXaHUUECKUX
CBOMCTB MaTepuaia JeTald, KUHEMaTUYeCKUX OCOOCHHOCTEH MeToaa oOpa-
OOTKH, KECTKOCTH TEXHOJOTUUECKON CUCTEMBI U APYTUX (HaKTOPOB.

Ha puc. 4.11 nokazaHo BIMSIHHUE T€OMETPUUYECKHX IAapaMeTpoOB pe3lia B
wiaHe (¢, @, I') ¥ nogaud S Ha 0OOPOT 3arOTOBKH HA IIEPOXOBATOCTH I10-
BEPXHOCTH IpU ToueHUU. Kak BUJIHO U3 MPUBENCHHBIX CXEM, CHUKEHHUS BBICO-
Thl HEPOBHOCTEH MOKHO JOOWUTHCS, YMEHbIas yribl B miane (puc. 4.11, a, 6
u 8), monauy (puc. 4.11, o u 3) U yBenuuMBas paauyc MpU BEPIIMHE pe3la
(puc. 4.11, 2 u 0). dns cxemsl (puc. 4.11, a u 6) pacueTHas BbICOTa HEPOBHO-

creit Rz, cocTaBisier
Rzpacq — tg(Ptg(Pl S
9o + tgp,
s cxemsl (puc. 4.11, 2 u 0) Rz onpenensercs u3 Gopmysbl mpod.

B.JI. YUeObItieBa

pacu
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g2
8r
Ecmu pesen; cHaOIuTh BCIIOMOraTeNIbHON PEXKyILIEH KpoMkoil ¢ ¢; =0 u

nmanon T >S (puc. 4.11, 6), TO Rz, Oyzer paBHa Hyimo. Takoii peser mo-

nyuun HazBaHue pesna B.A. Konecosa (1o ¢amMmuniuu Tokapsi, mpeaioKUBIIETO
ATy KOHCTPYKIIUIO HHCTPYMEHTA).

Rz =

pacd

RZ pacy
pacu
)
~

!
0 ® F (P\3/ o 1 ‘;\5/ \/‘(P'l

D

RZpacq

RZ pacu

Puc. 4.11. BiusiHue Ha 111€pOX0BAaTOCTh IOBEPXHOCTHU MPU TOUEHUU:
a, 6, 6—yrioB ¢ u @p; e, 0 —paauyca I' 1pu BepIIUHE Pe3La;

¢, 3 — MOJIaYM S Ha 000POT JeTaIH

124



dakTuyeckas BbICOTa HEPOBHOCTEH mpu 0OpabOTKE JE3BUWHBIMH HH-
CTPYMEHTAMH, KaK MPaBUJIO, OKA3bIBAETCs OOJIbIIE pacYETHOM. DTO MPOUCXO-
IUT W3-3a YIPYro-IUlacTUYECKUX JedopManuii MaTepuajga IOBEPXHOCTHOIO
CJ10s1, 00pa30BaHMUsl HAPOCTA HA UHCTPYMEHTE, HAIIMYUS MUKPOHEPOBHOCTEM Ha
ero pabo4nx MOBEPXHOCTSIX, BBIPBIBAHUS YACTUIl MaTepuana u3 oopadaThiBae-
MOl OBEpXHOCTH (IIpH 00pabOTKe, HAIpUMEp, YYTYHHBIX 3arOTOBOK) U BUO-
panuil B TEXHOJIOTMYECKOM CUCTEME, KOTOPBIE NEPUOJUYECKH U3MEHSIOT B3a-
MMHOE pacCIOJIOKEHUE MHCTpyYMEHTa M 3arotoBku. Ha puc. 4.12 B kaudectBe
puMepa MOKa3aHa CXE€Ma YBEJIUYEHHUS BBICOTBI MHUKPOHEPOBHOCTEW 3a CYET
IUIACTHYECKOT0 OTTECHEHMSI MAaT€pHaia CO CTOPOHBI BCIIOMOTaTENBHON PEXKY-
el KpoMKH pesna. B pesynpraTe oTTecHEHMs (paKTUUYECKash BBICOTA MHUKPO-

HepoBHOCTeH Rz, . OKasbiBaeTcs Oonbmie Rz, ., Ha BemmduHy A. B 10 xKe

pacu
BpEMsI CJIEIyeT UMETh BBHUY, YTO, HAIPUMEP MPU TOUYEHUH pe3loM ¢ ¢ >90°,
MOXXET TMPOUCXOJUTh Cpe3aHre OOpa3yIOIIUXCS HEPOBHOCTEH CXOISIICH
CTPYXKOW U YMEHbIIIEHHE UX (HaKTUUECKOUN BBICOTHI [0 CPABHEHUIO C pacyeT-
HBIMU 3HAYEHUSIMH.

S,
C<N Y g /
i N\ /A Puc. 4.12. Cxema yBennueHus BICOTbI MUKPO-
A i [ HEpOBHOCTEH 3a CUeT MJIACTUYECKOTO
< i OTTECHEHHS MaTEPHala CO CTOPOHEI

BCIIOMOTATENBHOM PEXYIIEN KPOMKH pe3La

N3 mapameTpoB pexuma pe3aHusi HauOoJbIlIee BIUSHUE Ha IIEPOXOBa-
TOCTh TTOBEPXHOCTH OKa3bIBAIOT CKOPOCTh PE3aHMS U TOjava; BIUSHUE TIIyOu-
HBI pe3aHus t Ha MIEPOXOBATOCTh MOBEPXHOCTH OOBIUYHO SIBIISCTCA HECYIIe-
CTBEHHBIM.

CKOpOCTh pe3aHus BIAMSIET Ha MIEPOXOBATOCTb, TJIABHBIM 00pa3oM, depes
oOpa3zoBaHHe HapocTa Ha WUHCTpyMeHTe. HapocT nckaxaer ¢popMmy ero pexy-
e 4acTH M CIOCOOCTBYET YBEIMYECHHIO IIEPOXOBATOCTH MOBEPXHOCTH. Xa-
pakTepHas 3aBUCHMOCTH MapaMeTpa IMepoX0oBaTOCTH RZ OT CKOpOCTH pe3aHus
V mnoka3ana Ha puc. 4.13 (kpuBas 1). /[0 KOHCTPYKIIMOHHBIX YTJIEPOAUCTHIX
cTajel MpaKTUYECKU MOJHOE OTCYTCTBHE HApOCTa M HaWMMEHbIAs 1IepOXOBa-
TOCTh UMEIOT MecTo npu 1>V >70 m/muH. Ilpu sTom dakTudeckas BbICOTa

125



HEPOBHOCTEH OKa3bIBaeTCs OJIM3KOM K €€ pacueTHbIM 3HauUeHUsIM (TipsaMast 2 Ha
puc. 4.13).

Rz, Puc. 4.13. Biusgaue ckopoctu pe3anus
M;SM - MpH TOYCHUH Ha apametp RZ mepoxoBatoctu
/ \1\ ITIOBEPXHOCTH 3arOTOBOK M3 CTaiu 45
30 \ (xpuBas 1): S =0,5 mm/00; t =1 mm;
25 / N r=1,5mm; v=12° ¢ =@, =45°

2 \ [Ipsimas 2 — pacueTHOE 3HAYCHHE
20 0 20 40 60 V,wm/mMun BBICOTBI HEPOBHOCTEM

XapakTepHasi 3aBUCUMOCTb MapaMeTpa IepoxoBarocTH Rz ot momaum
npuBefeHa Ha puc. 4.14 (kpuBas 1). YMeHbllleHHE TMOJaYd B JHMAMA30HE
0,17-0,09 MmM/06 cHmkaeT (PaKTUYECKYHO BBICOTY HEPOBHOCTEW, KOTOpas B
ATOM JWAIla30HE OKa3bIBAaeTCs ONM3KOW K pacueTHOM (kpuBas 2 Ha puc. 4.14).
JanwHeliee ymenbienue noaauu (1o 0,03 Mm/00) He oOecrieyuBaeT yMEHb-
meHus: (GaKTUYeCKOW BBICOTHI HEPOBHOCTEH, KOTOpasi CTAHOBUTCS IMpaKTUYe-
CKU TIOCTOSIHHOM M 3HAUYUTENBLHO OOJIbIIIEH €€ PaCUeTHBIX 3HAYCHHM. DTO 00b-
ACHSIETCS TEeM, 4YTO0 B O0O0JACTM MajibIX 10Jad BO3pacTalOT yIOpPYro-
miacTU4eckue AeopMali MaTepuana MOBEPXHOCTHOTO CJOS, BbI3bIBAIOIINE
yYBEIMYECHHE (PAKTUYECKON BBICOTHI HEPOBHOCTEH.

. /

7
. VA
3
2

Y
- /'
I
e

0 0,03 0,06 0,09 0,12 S, Mmm/00

Puc. 4.14. Biusinue noiauu mpu ToYeHnH Ha napameTp RZ miepoxoBarocTH mo-
BEPXHOCTH 3aroToBOK m3 ctanu 18X2H4BA (kpuBas 1): V =130 m/muH;
t=0,25 mm; ' =0,5 mm; @ =60°; ¢ =30°. Kpuas 2 — pacyeTHOE 3HaYEeHHE

BBICOTHI HEpoBHOCTEM (naHHble A.Jl. MakapoBa)
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Takum oOpa3zoM, MpU TOYEHUHU CTAHJIAPTHBIMU PE3LAMU HCHOJIb30BAHUE
nmomad, MmeHbmmx 0,06—0,08 MM/00, sSBIsSIETCS HEIEIeco00pa3HbIM, TaK KaK HE
Ja€T BO3MOXXHOCTh YMEHBIIIUTH IMIEPOXOBATOCTh M BENIET K CHIKEHUIO MPOM3-
BOJAUTEIILHOCTU 00paboTKU. OJHAKO MPU BHICOKOCKOPOCTHOM ajIMa3HOM ToYe-
HUUW 3arOTOBOK W3 aJIOMUHHS U MEIW MPUMEHSIOT HAMHOTO MEHBIIINE TI0/1a91
(oxosio 0,005 mm/006). IIpu 3TOM Oitarogapsi BEICOKOH OCTPOTE PEXKYIIUX KPO-
MOK MHCTPYMEHTA, MOJYYaroT MIEPOXOBATOCTh MOBEPXHOCTH, COOTBETCTBYIO-
myto Rz =0,025...0,050 mxm. OT™MeTuM, 4TO TIpH OOJBIIUX TojAa4Yax (OKOJIO
1 MM/00) TIOJIyYHTh OTHOCHUTEIHLHO HEOOJBIIYI0 BBICOTY MHKPOHEPOBHOCTEH
00paboTaHHON TTOBEPXHOCTH MOXKHO TIPH HCTOJb30BaHuM pe3iioB B.A. Koie-
COBa M MX MOAU(UKALIHIA.

Cy1iecTBEHHOE BIMSHUE Ha IIEPOXOBATOCTh IOBEPXHOCTH MPU 00paboT-
K€ pEe3aHHeM JIe3BUWHBIMU MHCTPYMEHTAMU OKAa3bIBAET XUMHUYECKHH COCTaB,
3epHUCTOCTh M CTPYKTypa mMaTepuaia 3aroToBku. [Ipu oOpaboTke 3aroToBOK
U3 HHU3KOYTJEPOJUCTHIX CTajell IIePOXOBATOCTh MOBEPXHOCTU OKA3bIBACTCS
OOJIBITICH, YeM Y MEHEE TUIACTUYHBIX BBICOKOYTJICPOIUCTHIX. MeHbINE Tapa-
METpPBI IMIEPOXOBATOCTH MOBEPXHOCTH CTAJIBHBIX 3arOTOBOK OOECIIEUMBAIOTCS
IpY OJHOPOJIHON MEJIKO3EPHUCTOM CTPYKType. Takas CTpyKTypa MOXKET OBbITh
MoJIyueHa MpH HOPMAJIM3AlMK WM OTXKUTE 3aroTOBOK. [IpuMenenue cmazou-
Ho-oxJIaxkaromux TexHojgorndeckux cpen (COTC) ymeHsbIaer TpeHHE WH-
CTPYMEHTa O 3aroTOBKY M CHOCOOCTBYET CHIDKCHUIO 3HAUCHUU MapaMeTpoB
IEpPOXOBATOCTH.

Dopmuposanue wepoxosamocmu npu aobpasueHou oodpadbomke. bomnb-
IIMHCTBO BUOB a0pa3uBHOI 00paboTku (muudoBaHue, MOJTUPOBAHNE, XOHHH-
roBaHue, CynepGUHUIIMPOBAHUE) TPEJICTABISIOT CO00 MaccoBOE MHUKpOpe-
3aHHE — [aparaHie MaTepuaia 3ar0TOBKU U €ro TuiacTuieckoe nedopMupoBa-
HUE aOpa3uWBHBIMU 3epHaMH HHCTpyMmeHTa. [Ipu abpasuBHOil oOpaboTke, B
YaCTHOCTH, NIPHU HUIM(POBAHUU NPO(UIH IEPOXOBATOCTH (HOPMHUPYETCS MHO-
TOKPAaTHBIM TMPOXOXKJICHHUEM aOpa3MBHBIX 3€PEH uepe3 JaHHOE CEYCHHE 3aro-

TOBKH (puc. 4.15).
4

Puc. 4.15. Cxema ¢popmupoBanus npoduis MepoxXoBaTOCTU MPH MITU(POBAHUU:
1 — ucxonusIif mpouitk; 2, 3 — pUCKH MOCIIE MPOX0/1a COOTBETCTBEHHO MEPBOTO
U BTOPOTO psijia 3epeH; 4 — mpouib MEepOoXOBATOCTH MOCIIE ITUX MPOXOI0B
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[Ipu kpyriaoM HapyXHOM LUIM(QOBAHUM C MPOJOJIBHOW TOAaYei
(puc. 4.16) 1m1epoX0BaTOCTh MOBEPXHOCTH 3aBUCUT OT psiia (DaKTOPOB: 3€pHHU-
CTOCTU HIIM(OBAIBHOIO KpPyra, €ro ckopoctu V,, CKOPOCTU BpaLIEHUs 3aro-

TOBKH V,, IPOJOJIBHON MOJa4YH S (B nonsax mMpHHBI Kpyra B, wim B MM

Ipoz,
Ha | 00OpOT 3aroTOBKH), MPOJOJKATEIBHOCTH BBIXaXXUBAaHUA, PEXKHMA H
YCJIOBUU MPABKU KPyra U JPyrux.

Puc. 4.16. Cxema Kpyrioro HapyKHOTO HIITU(OBaHUS

YMEHBIIEHUE 3E€PHUCTOCTH Kpyra, CKOPOCTHM BpAILEHWS 3aroTOBKU U
IIPOJIOJILHOM MOJAYU U YBEIMYEHUE CKOPOCTU KPyra IPUBOLAT K POCTY YMCIIA
3€pEH, NPOXOAAIIMX Yepe3 TaHHOE CEUYECHHUE 3arOTOBKH, W CHIKEHHUIO Iapa-
METPOB IEPOXOBATOCTH.

BaxHoe BiMsHHE HA MIEPOXOBATOCTh OKA3bIBACT 3AKJIFOUMTEIIBHBIM JTall
M OBaHUS — BhIXa)KMBaHKUE, KOTOPOE BEAETCS PU OTCYTCTBUU MONEPEUHON
nogauu. [Io Mepe yBennueHus: NpOJOKUTENBHOCTH BBIXa)KUBAHUS HE TOJIBKO
BO3PACTAET YMCIIO 3€PEH, B3aUMOJCHCTBYIOIIMX C 3arOTOBKOM, HO U YBEJINYH-
BAETCSI YUCIIO 3€PEH, OCYIIECTBIIAIONIMX TOJBKO IMacTH4eckoe aedopMupoBa-
HUE (BBITVIAXKMBAHUE) TOBEPXHOCTHOTO CJI0S, YTO 00ECIIEUNBAET 3HAUNTEIHHOE
YMEHBILIEHUE IIEPOXOBATOCTH.

[IlepoxoBaTOCTh MOBEPXHOCTU MPHU HUIM(POBAHUU CYIIECTBEHHO 3aBUCUT
OT pexxuMa npaBku Kpyra. [IpaBky B OOJIBIIMHCTBE CIIy4aeB MPOU3BOIAT MY-
TeM OOTauMBaHMS Bpallarolierocss Ha pabodell CKOPOCTH Kpyra aJMa3HbIMU
KapaHJaniaMy WM aIMa3HbIMU KPUCTaJUIAMM, 3aKpEIJIEHHBIMU B onpase. [1pu
TOM Ha paboueill MOBEPXHOCTH Kpyra (pOpMHUpPYIOTCS HEpPOBHOCTH, KOTOPbHIE
npu 1UIM(OBaHUM TPAHCHOPMUPYIOTCS B HEPOBHOCTH MOBEPXHOCTH 3ar0TOB-
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ku. 171t Toro, 94ToOb1 HEPOBHOCTH Ha Kpyre ObLTH MUHUMAIIBHBI, IPABKY HEOO-
XOJIMMO BBITMOJHATH C MaJIBIMU NOJIa4aMy TIPABSIIIET0 MHCTPYMEHTA, KOTOphIE
n0JpKkHBI cocTaBiaTh 0,01...0,02 Mm/06. kpyra.

OTMeTHM, YTO YMEHBIIICHHE 3ePHUCTOCTH Kpyra, 00ecreunBasi CHIKCHHE
MapamMeTpoOB IIEPOXOBATOCTH, MPUBOIUT K IMAJCHUIO TPOU3BOIUTEIHLHOCTH
numdoBanus. [ ee MoBbIMIeHNs TUTH(GOBAHUE BBHITIONHSIIOT 3a JBE OIepa-
muu. [lpu npensaputenbHOM HUTMGOBAHUHU, KOT/A YIAAISETCS OTHOCUTEIBHO
OOJIBIIION MPUITYCK, PUMEHSIIOT 00Jiee KPYITHO3EPHUCThIE KPYTH, ITPU OKOHYa-
TEIHbHOM — 0OO0Jiee MEITKO3epHHUCThIE. B psime ciaydyaeB HCHONIB3YIOT TOHKOE
numgoBaHUe, KOTJa IPUIMYCK Ha nuaMmeTp He npesbimaet 0,05...0,1 M.

[IpeaBaputensHoe uumdpoBanue obOecrieuuBaer Ra=1,25...2,5 MkwM,
okoHuarenpHoe — Ra=0,2...1,25 mxm, Tonkoe — Ra=0,025...0,1 Mxm.

dopMupoBaHUE BOJHUCTOCTH NMpHu o0padoTke pe3anuem. OOpa3zoBa-
HUE€ BOJHHUCTOCTU NpPHU 00pabOTKE pe3aHHEM B OCHOBHOM NIPOUCXOJHUT U3-3a
KoJIcOAHUM B TEXHOJIOTMYECKOM  CHUCTEME  CTaHOK—TPUCTIOCOOIEHUE—
MHCTPYMEHT—3aroTOBKa, a TAK)KE BCJIEICTBHE MIEPEHOCA Ha 00padOTaHHYIO TO-
BEPXHOCTh BOJIHUCTOCTH TEXHOJIOTMUYECKHX 0a3 M PexXyIIUX KPOMOK HHCTPY-
MeHTa. Hanpumep, npu 00TaunBaHUM HAPYKHOW TMTOBEPXHOCTH 3aTOTOBKH WH-
CTPYMEHT OTHOCHUTEIIBHO HEE€ MOKET KOJIeOaThCsl B paJIuaJIbHOM HaIlpaBICHUH.
BcnencTBre yero Ha moBEpXHOCTH 3arOTOBKUA 00pa3yroTCsl MPOAOJIbHBIE (COB-
najarole C HanpaBlIEHUEM CKOPOCTH pE3aHMs) U IMOINEpeyYHbIe (COBIajao-
IIKME C HalpaBJIeHUEM 10/1auu) BOJHEI (puc. 4.17).

Puc. 4.17. O6pa3oBanue npoAoJbHON U MONIEPEYHOM BOJIH:
f —gacrora Konebanuii pesua
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JU1st yMEHBIIEHNS BOJTHUCTOCTH HEOOXOAUMO:

MOBBIIIATH KECTKOCTh TEXHOJIOTMYECKON CHCTEMBI;

o0ecrieynBaTh THIATEIbHYIO 0aJaHCHUPOBKY BPAIAOLIMXCS YacTel
TEXHOJIOTUYECKOHM crcTeMbl (IUIM(OBAIBHBIX KPYTOB, LITMHHICICH
U JIp.); Ipu 00pabOTKEe HECUMMETPUYHBIX 3arOTOBOK HCIIOJIb30BATh
MIPOTHUBOBECHI;

o0OecrieunBaTh M3OJSAIUIO0 CTaHKA OT BHEIIHUX HCTOYHHMKOB KOJie-
Oanuii (MCTONB30BaHHE BHOPOOMOpP, M30JIMPOBAHHBIX (yHIAMEH-
TOB U T. 1);

CHIDKATh BOJHHCTOCTh TEXHOJIOTUYECKHX 0a3 M PEXYIIUX KPOMOK
MHCTPYMEHTOB;

ONITHUMHU3HUPOBATh TEOMETPHIO PEXKYIIETO HHCTPYMEHTA U MapameT-
pBl peXuMa pe3aHus (yBEIMYMBATH YIJbI B IUJIaHE, OTHOIICHHE
TOJIIMHBI CPE3aeMOTO CJIOS K €ro IIMpUHE, MPUMEHSITh WHCTPY-
MEHTHI C HAKJIOHHBIMH 3yObSIMH WM TIEPEMEHHBIM IIaroM 3yObeB,
n30eratb CKOpOCTEW pe3aHus, COOTBETCTBYIOLUIUX 30HE MHTEHCHB-
HBIX KOJIEOaHUH TEXHOJIOTMYECKON CUCTEMBI U T. 11.);

MPUMEHSTh HHCTPYMEHTHI C BUOPOTACUTEIISIMHU.

Ha puc. 4.18, B kauecTBe nmpuMmepa, NpUBEAECHAa KOHCTPYKTHBHAs CXEMa
OJIHOTO U3 HanboJiee MPOCThIX U APPEKTUBHBIX BUOPOTACUTENIECH — KOJIBIIEBOTO
BUOporacutenst ynapHoro aewctsusa. OH IpeacTaBisieT co00M NMpUCOEIUHEH-
HyI0 Maccy (KoJbIio 3), KOJICOIOIIYIOCs CO CABUTOM (ha3bl HA T OTHOCHUTEIb-
HO KOJIEOAHUH Jep>KaBKH 1, 3a cUeT Yero U MpOUCXOIUT TallleHUE MOCIETHUX.

1 2]? 4
P ?
/] ]

Puc. 4.18. Cxema KOJbIIeBOrO0 BUOPOTACUTENS YIAPHOTO ICHCTBUS:

1 — nep>kaBKa paCTOYHOTO Pe3Ia; 2 — HAMPABIISIFOIINE KOJIBIIA;
3 — koneOurotnIeecs KoJbi0; 4 — pacCTOYHOM pe3err
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HanMenbimmass BOTHUCTOCTh 00ECTICUMBACTCS MPU WCIIOJIB30BAHUU TaKUX
OTJICJIOUYHBIX METOJIOB 00pabOTKH pe3aHueM, Kak TOHKOe HuiidoBaHUe, PU-
TUpKa, cynepdUHUIIMPOBAHME M XOHMHroBaHue. Hampumep, mpu Kpyriom
Hapy>KHOM TNIIH()OBAHUHA HA CTAHKAX HOPMAJIBHOW TOYHOCTH BBICOTA BOJIHH-
croctu Wz B cpegneM coctaBiseT 1...3 MKM, Ha CTaHKaX BBICOKOW TOYHOCTH
— 0,3...0,5 mxwm. [Ipu nputupke u cynepUHUIIUPOBAHUUA OOECIICUUBACTCS
BbIcOTa BomHUCTOCTH WZ =0,1 MKM 1 MeHee.

dopMupoBaHUe HAKJIENAa MOBEPXHOCTHOIO CJIOsl MpHU 00padoTKe pe-
3aHueM. [lapameTpbl Hakiena ONPEACNSIIOTCS KOHKYPUPYIOIIUM BIUSHUEM
CWJIBI PE3aHUs, C YBEIMYCHHEM KOTOPOW MHTCHCH(PHUITUPYIOTCS TUTACTHYECKHE
nedopmalii TOBEPXHOCTHOTO CJI0S 3arOTOBKM U HAKJEN BO3PACTaeT, U TEM-
neparypbl pe3aHusi, MOBBIIICHHE KOTOPO CITIOCOOCTBYET CHSATHIO HAKJIeTa.

Crenenp Hakiena M TTyOMHA HAKIJIEMIAHHOTO CJIOSl 3aBUCAT OT METOJIa U
pexrmMa o0pabOTKU pe3aHrueM, T€OMETPUH PEKYIIEr0 HHCTPYMEHTA, €ro U3HO-
ca, a TaKKe OT XMMHMYECKOIO COCTaBa M CTPYKTYpPhl MaTepuajia 3aroTOBKH,
ONPEAEIISIOIUX €Er0 YIPOUYHIEMOCTb.

[IpuGIM>KEHHO MOKHO CUMTATh, YTO BCSKOE M3MEHEHHE YCIOBUU pe3a-
HUSI, BBI3BIBAIOIIEE YBEJIMUCHUE CUJIBI PE3aHUs, BEIET K POCTY CTEIICHU HaKJIe-
na U riayOuHbl HakjenaHHoro ciios. HaoGopoT, Bcsikoe M3MEHEHHE YCJIOBUI
pe3aHusl, COMPOBOXKIAIOIIEECS POCTOM TEMIIEPATYpPbl pe3aHusi, 00yClIaBIMBAET
CHIKEHHE MapaMEeTPOB HAKJIETIA.

Tak, Mpyu TOYEHUH C YMEHBIIECHUEM MEPEIHEro yrila pe3lla U CKOPOCTU
pe3aHusl U yBEJIWYCHMS TOJAUYM U TIyOWHBI pe3aHus mapameTphl HaKjena Imo-
BEPXHOCTHOTO CJIOSl 3arOTOBOK BO3PACTAIOT. YBEIUUYCHHE TEPEAHEro yria u
CKOPOCTU PE3aHUs U yMEHBIICHUE MOJaYl W TIIyOWMHBI pe3aHus MPUBOJAT K
IPOTUBOIOJIOKHOMY PE3YJIbTaTy.

[Tpu xpyriaom nuindoBaHUU HAKIIET MOBEPXHOCTHOTO CJIOSI BO3PACTAET C
YBEJIMUEHUEM 3€PHUCTOCTH Kpyra U CKOPOCTHU BpalleHus 3aroToBku. [Ipu yBe-
JIMYEHUU CKOPOCTHU Kpyra Harpys3ka Ha aOpa3uBHBIC 3€pHa MaJaeT, a TeMIepa-
Typa HuIM(OBaHUS TOBBINIAETCSA, YTO CHUKAET MapaMeTphbl HAKJIeTa.

Ha puc. 4.19 nns npumepa moka3aHo pacnpeicsieHUE MUKPOTBEPIOCTH
M0 TJIyOMHE MOBEPXHOCTHOTO CJIOSI 3arOTOBKM IOCJE YUCTOBOIO TouyeHHus. B
Tabi. 4.1 nmpuBeAeHBI JaHHBIC O CTETICHU U TIyOMHE HaKJIeNa MpU Pa3iIuyHbIX
MeToJaX 00pabdOTKHU.
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Puc. 4.19. PactipeienieHue MUKPOTBEPIOCTH IO TIIyOHMHE TTOBEPXHOCTHOTO CJIOS 3a-
roroBku u3 crnasa XH77TIOP nocne touenus: t =1 mm; S =0,08 MM/006;
V =34 m/mun. Pesen u3 cmraa BKOM; ¥ =10°% ao=o0y =10° r =1 mm;

¢ =@, =45; A =0° (nannsie A.Jl. Makaposa)

Taomuma 4.1

Cmenenv u 2nyouHa Hakiena npu pa3Hulx Memooax oopadbomxu
(no oannvim O.B. Puiowcosa)

Merton oOpaboTKu Crenens Hakiuena, % [nyOuna Hakiena, MKM
Touenue:
00bIYHOE 20...50 30...50
TOHKOE 40...80 20...60
®pezepoBaHue:
TOPLIOBOE 40...60 40...100
LWIMHIPUYECKOe 20...40 40...80
CBepJieHMe 1 3eHKEpOBaHUE 60...70 160...200
Pa3BeprriBanue -- 150...200
IIporsaruBanue 50...100 20...75
3y6odpesepoBanue u 3y0010101€HNE 60...100 120...150
[lleBuHroBanue 3yoneB -- o 100
HInudosanue:
KpYyTJIO€ eTaje U3 CTajen:
HEe3aKaJeHHOW YIIIepoauCTON 40...60 30...60
3aKaJ€HHON HU3KOYIJIEPOIUCTON 25...30 20...40
IJIOCKOE 50 16...35

DopMHUPOBaHHUE OCTATOYHBIX HANPSKEHUHN NMpPH 00padoTke pe3aHu-
eM. PopMHUpPOBaHUE OCTATOYHBIX HANPSIKEHUN B IIOBEPXHOCTHOM CJIOE 3aroTO-
BOK Ipu 00paboTKe pe3aHueM (Tak K€ KaK M HakJiena) IPOUCXOAUT MO BIHsI-
HUEM CHJIOBOTO U TEMIEPATYPHOTO (HaKTOPOB.

132




[Ipu ne3BuiiHON 00paboTKe mpeoOmamaer cuioBou (aktop. [lox mei-
CTBHEM CHJI PE3aHUS B 3aBUCUMOCTH OT IUIACTUYHOCTH MaTepuaia 3aroTOBOK
BO3MOXHBI Pa3jIMYHbIC MO 3HAKY IUIaCTUYECKHE AehopMalii B MOBEPXHOCT-
HOM CJIO€.

[Ipu 00paboTKe 3ar0TOBOK M3 MAJIOIIACTUYHBIX CTaJ€il U CIUIaBOB, JAAl0-
IIUX 3JIEMEHTHYIO CTPYXKKY, TOBEPXHOCTHBII CIIOM HUCIBITHIBAET INTACTUYECKOE
PACTSKEHHME, a HIDKECIEAYIOIINE CIIOM pacTaruBarorcs ymnpyro. Ilocie mpe-
KpalllEHHs MPOLECCa PE3AHUS YIIPYTO PACTAHYTHIE CIIOU CTPEMSITCS BEPHYTHCS
B MCXOJ/HOE IOJIOKEHHE, HO 3TOMY MPEISATCTBYET IUIACTUYECKH JehOpMHUPO-
BaHHBIN HAPYKXHBINA CIOW. B pe3ynpTaTe B MOBEPXHOCTHOM CJIO€ (OPMHUPYIOT-
Csl CAKMMAIOIIME OCTATOYHBIE HAMPSHKEHUSI.

[Tpu 0OpaboTKe 3aroTOBOK M3 IJIACTUYHBIX METAJIOB, JAIOIINX CIMBHYIO
CTPY’KKY, 3HaK IUIaCTUYECKON J1ehopMallii B TOBEPXHOCTHOM CJI0€ U3MEHSIET-
Cs Ha MPOTHBOIOJOKHBIA U B HEM BO3HUKAIOT PACTATMBAIOIIME OCTATOYHBIE
HaMnpsHKEHUSL.

CkazaHHOE MOATBEPKIAIOT PE3YyJbTaThl OINPEACIICHUS OCTAaTOYHBIX
HaIpPsHKEHUH MIPU TOYEHUH 3aroToBOK u3 ctanu 1IX15 paznuuHoit TBEpAOCTH,
npuBeneHHble Ha puc. 4.20. M3 Hero BUAHO, 4TO PU TOYEHUH PE3LIOM U3 DJIb-
oopa-P «ceipbix» 3arorosok ( HRC,23), korga ¢popMupyercst clnuBHas CTpyk-
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Puc. 4.20. Pacnipenenenue oOKpyKHbBIX OCTATOYHBIX HAIPSKEHUM
0 TTyOMHE TTOBEPXHOCTHOTO CJIOS TPH TOYCHHUH 3aroToBOK u3 ctanm 1IX15
¢ HRC,23 (xpusas 1) u HRC,62 (xpusas 2): V =75 m/mun; S =0,078 mm/06;

t =0,2 mm. Pesent u3 anp6opa-P; v =0° (nannasie b.A. KpaBuenko)
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Ka, B IOBEPXHOCTHOM CJIO€ HaBOASTCS PaCTATHBAIOIINE OCTaTOYHBIE HaIPshKe-
Hus (kpuBas 1). [Ipu ToueHUN npu Tex ke YCIOBUSAX 3aKAIEHHBIX 10 BBICOKON
TBepaoctu 3arotoBok ( HRC,62), xorma obpasyercs dleMeHTHas CTPYKKa, B

MOBEPXHOCTHOM CJIO€ CO3/AI0TCSl CXKHUMAIOIIME OCTATOYHBIC HaNPSKEHUS
(xpuBas 2).

[Tpu mmmdoBaHuu 3ar0TOBOK (POPMHUPOBAHNE OCTATOYHBIX HAIPSIKCHUI
B OCHOBHOM IIPOUCXOUT O] BIUSHUEM TemmepaTypHoro ¢akropa. [Ipu stom
MeTojie 00pabOTKH MPOUCXOIUT OBICTPHIN HArPEB M OXJIAXKICHHE TTOBEPXHOCT-
HOT'O CJIOSI 3arOTOBKM (MTHOBEHHBIC TEMIIEpaTyphbl MPH HUTU(POBAHUU TOCTHU-
raloT TeMIlepaTyphl IIaBieHUs: craiu). [lpu HarpeBe MOBEPXHOCTHBIN CIOM
CTPEMUTCS YIUIMHUTHCS, HO 3TOMY IPEMATCTBYIOT HIDKENexKalue ciou. B pe-
3yJbTaTe MOBEPXHOCTHBIN CIION MPETEepreBaeT TaKk Ha3bIBAEMbIC TEPMOILIACTH-
yeckue nedopmaruu — aegopMaliui CKaTus U B HEM BO3HHMKAIOT PaCTSATHBA-
IOII[ME OCTATOYHBIEC HAMPSIKEHUS.

[Ipu oOpaboTke pe3aHueM, 0COOCHHO MpH NUIM(OBAHUH, B TOBEPXHOCT-
HOM CJIO€ 3aTOTOBKM MOTYT MPOUCXOUTH (Pa3oBbIe MpEeBpaIICHHUsI, COIPOBOXK-
Jaronrecs W3MEHEHHEM YJIenbHOro o0bema Mmetaiuia. Hampumep, mpu nuim-
(OoBaHMU 3aKAJICHHBIX CTAJIBHBIX 3arOTOBOK CO CTPYKTYpPOH MapTEeHCHUTa MO-
KET MPOUCXOJUTh HAa OTIEIBHBIX YYacTKax OTIYCK U 00pa30BaHHUE CTPYKTYD
TPOOCTUTA W COPOMTA, UMEIOIINX MEHBIITUN YIEIbHBIA 00BEM, UeM CTPYKTYypa
MapTeHcuTa. B uTore B MOBEPXHOCTHOM CIIO€ 3arOTOBOK Ha ATHX ydYacTKax
BO3ZHUKAIOT PACTATHBAIONINE OCTATOYHBIEC HAIPSKEHUS.

N3mensis pexxumbl U yCioBHs 00OpabOTKH pe3aHHEM, MOKHO B Ompelie-
JICHHBIX TpeJeNiaX BIUATh HAa OCTAaTOYHBIE HANPSDKEHHUS B TMOBEPXHOCTHOM
cinoe. Tak, HampuMep, yMEHbINAs TEPEAHUA YToJl pe3lia, MO)KHO CHU3HUTDH YPO-
BEHb PACTITUBAIONINX OCTATOYHBIX HAIPSIKECHUH, BOSHUKAIOIINUX MTPU TOYCHHUH
3aroTOBOK M3 IUIACTUYHBIX MeTaUTOB. CyIlIeCTBEHHOTO YMEHBIIEHUS PACTSITU-
BAIOIIUX OCTATOYHBIX HAMPSHKEHUNM B MOBEPXHOCTHOM CIIO€ 3arOTOBOK TIPH
M (OBaHUU MOXKHO JTOOUTHCS 3a CYET YBEITUYCHUS MPOIOJDKUTEIIEHOCTH BhI-
Xa)KMBaHUS.

dopMUpOBaHUE CKUMAIOIINX OCTATOYHBIX HAMPSHKCHUN B MOBEPXHOCT-
HOM CJIO€ 3arOTOBOK 00€CIeYMBAETCs MPU UCIIOIb30BAaHUU OTIEIOYHBIX METO-
70B abpa3uBHON 00pabOTKH: MOTUPOBAHMS, CYNIepOUHUITNPOBAHUS U XOHUH-
TOBaHUS, BBITIOJHAEMBIX C OTHOCUTEIILHO HU3KUMHU CKOPOCTSIMH PE3aHHMS.

CrnemyeT OTMETHTB, YTO 00pabOTKOM pe3aHHeM B psle CIydaeB TPYIHO
obecreunTh TpeOyeMbIii KOMIUIEKC CBOWCTB MOBEPXHOCTHOTO CJIOS JI€TaJieH.

Hanpumep, misa 1ocTukeHns: BBICOKOM YCTAIIOCTHOW IMTPOYHOCTHU JIETAJIEH, pa-
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OoTarouIMX MpU HOPMAIbHOM TeMIeparype, HeoOXOaUMBbl Majasi HIepOXOBa-
TOCTh UX MOBEPXHOCTEH, HaJUYME 3HAYUTEIBHOIO HaKJIeNa IOBEPXHOCTHOIO
CJIOSl M COKMMAIOIIUX OCTAaTOYHBIX HANPSIKEHUM B 3TOM CJIOE, YEro IMpaKTHYe-
CKH HEBO3MOXKHO JOOUTHCS Tipu 00paboTke pe3anuem. JleiCTBUTEIHHO, YTOOBI
MOJIyYUTh MaJyl0 HIEPOXOBATOCTh MOBEPXHOCTH 00pabOTKY HYKHO BECTH Ha
BBICOKOW CKOPOCTH pe€3aHus MpH Majioi mojaye U riryouHe, a uToObl obecrie-
YUTh 3HAYUTENIbHBIM HAKJIEN MOBEPXHOCTHOTO CJOS U CKUMAIOLIUE OCTaTO4-
HbI€ HaIPsDKEHUSI B HEM 00pab0TKy, Ha000pOT, HEOOXOAUMO BBINOJIHATH MIPH
OTHOCHUTENIFHO MaJloi CKOPOCTH pe3aHus, OOJbIIoN mojade u rayoune. Ilo-
ATOMY I O0eCreYeHUs HEOOXOAUMBIX TapaMeTpPOB KaueCcTBa MOBEPXHOCTHO-
ro CJI0sl JIeTajlel UCIOJIb3YIOT Ipyrue MeTo/ibl 00paboTku. PaccMoTpum Heko-
TOpBIE U3 HUX.

4.1.3.2. O0ecneyeHne Ka4eCcTBa MOBEPXHOCTHOIO CJIOSI TIOBEPXHOCT-
HBIM ITIacTHYecKuM JepopmupoBanuem (IIII)

Metoasl 06padotku IIIIJ[ ocHOBaHBI Ha XOJIOJHOM IIJIACTHYCCKOM Je-
dbopMUPOBAHUU TTOBEPXHOCTHOTO CJIOSl 3arOTOBKM, OCYIIECTBIISIEMOM pa3iny-
HbIMU HHCTpyMeHTamu. K atum metomam oOpabotku (puc. 4.21) oTHOCSTCS:
oOKaThIBaHUE MIAPUKAMU M POJMKAMH; alIMa3HOE BBITJIAXXKMBaHUE; 00paboTka
IpOoOBI0; IOPHOBAHKE U PSJ] APYTHUX.

Oo6padotka [1I1/] oGecrieunBaeT 3HAYUTENBHBIN HAKIICTT TOBEPXHOCTHOTO
ciost 1 (OPMUPOBAHUE B HEM CHKMMAIOIIMX OCTAaTOYHBIX HAMPSDKEHUM, a Tak-
e, KakK MPaBUjIo, MAIYI0 MIEPOXOBATOCTh MOBEPXHOCTH, YTO MOBBIIIAET yCTa-
JIOCTHYIO NMPOYHOCTh, U3HOCOCTOMKOCTbh, KOHTAKTHYIO )KE€CTKOCTh, HAJICKHOCTh
MOCAA0K M APYTHE IKCILUTYaTallMOHHBIE CBOMCTBA JCTANIEH U UX COCTMHEHUH.

Meronsl ob6padotku IIII/] B memom moctaTouHo mpocThl. B ycnoBusix
€IMHUYHOTO U CEPUHUHOI0 MPOU3BOACTBA OOKATHIBAHKUE IIAPUKOM U POJMKOM,
aJIMa3HOE BBITJIAKUBAHUE BBIMOJHSIIOT HA TOKApPHBIX M (DPE3EpHBIX CTAHKAX.
JlopHOBaHUE OCYHIECTBIISIIOT HAa MPOTSKHBIX CTAHKAX, TUAPABIMYECKUX H
MTHEBMATUYECKHX Mpeccax HeOOJbIION MOIIHOCTU. B MaccoBoM mpoun3BoicTBE
JUIsl OOKAThIBAHUSI IIAPUKOM M POJIMKOM, aJIMa3HOTO BBITJIAXKMBAHUS U JOPHO-
BaHUS HAXOJSAT MPUMEHEHUE CIElHUAJIbHbIE CTaHKU-aBTOMaThl. OOpaboTka
TpoOBI0 0OBIYHO TPEeOYEeT UCITOIBL30BAHUS CIICIIUATILHOTO 000PYI0BaHHS.

[Ipu ooxamwvieanuu wapuxkamu (puc. 4.21, @) ”HCTPYMEHTOM CITY>KHT II1a-
puk u3 3akasienHol cranu [IX15 unu TBeporo criaBa, KOTOPBIA pu padoTe
ONMpaeTcsl Ha MOJLIMWIMHUK W TOMKUMAETCS K 3arOTOBKE C paJHaIbHOM CH-
noit P . Ilpu BpaiieHru 3arOTOBKY M BKJIFOUCHHUH TOJIa4 IIApUK OOKATHIBACT-

135



csi 1Mo 00pabaThiBa€MOIl TMOBEPXHOCTH C HEOOJBIIUM TMPOCKATH3BIBAHUEM.
[TomxuM 11aprKa K 3aroTOBKE B OOJIBIIUHCTBE CITy4aeB OCYIIECTBIIICTCS Yepes3
HPY>KUHY, 9TO HEOOXOIUMO JUIsi OOCCIICYCHHUs IMOCTOSHCTBA CHIIBI P mpu
HAJIMYUU PaTUaIbHOTO OMEHHUS 3arOTOBKH.
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Puc. 4.21. Cxembl 06paboTku 3aroToBok Metogamu [TT1]1:

0 e 24
a — 0OKaThIBaHUS IIAPUKOM; 6 — paCKaThIBAaHUS IIAPUKOBON pacKaTKOM;
6 — 00KaThIBaHMS POJTMKOM; & — aJIMa3HOTO BBHITJIAXKUBAHUS; 0 — IpoOeCcTpyiHOI 00-

pabOTKH; e — TOPHOBAHMS HIAPUKOM; J/C — JOPHOBAHUS MHOTO3YOBIM JIOPHOM.
1 —3aroToBKa; 2 — UHCTPYMEHT
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JnameTp mapuka o0br9HO cocTaBisieT S5...10 MM, cuna P mpuHUMaeTcs
paBuoit 500...2000 H, ckopoctb BparmieHusi 3arotoBku — V ~30...150 m/MuH,
mogaya — S=0,06...0,12 mm/06. OOkaThiBaHHE IIapHKaMH, KaK IPaBUIIO,
ocyuiectisiercs: ¢ npuMenenneM COTC, B kauecTBE KOTOPBIX MCHOJB3YIOTCS
MUHEpPAIbHBIE Maca.

VYcTaHOBIEHO, YTO CKOpPOCTh V W mojaya S IpH UX U3MEHEHHH B yKa-
3aHHBIX Tpelesiax OKa3bIBaeT ciaboe BIMSHHE Ha MapaMeTpbl KauecTBa IO-
BEPXHOCTHOTO cJI0sl. B OCHOBHOM OHHU OIpEAENAIOTCS KOHTAKTHBIMU JaBJICHU-
AMHU B OdYare IUIACTUYECKUX JAedopmariuii, KOTOpble 3aBUCIT OT cuiibl P u
IMaMeTpa apuka.

[IpeacTaBieHre 0 TEXHOJIOTHYECKUX BO3ZMOXKHOCTSIX OOKAaThIBAHHUS IIapHU-
KaMU JIal0T JIaHHBIE, TTIOKa3aHHbIe Ha puc. 4.22—4.24. Kak BugHO U3 puc. 4.22 u
4.23, oOkaThIBaHUE MIAPUKOM TIO3BOJISIET 00ECTIEUNTh CUIIbHBIN HAKIICT MeTal-
Jla TIOBEPXHOCTHOTO CJIOSi M HAaBEJACHUE B HEM CXKHUMAIOUIUX OCTATOYHBIX
HaMNpsHKeHUH, MapaMeTpbl KOTOPBIX BO3PAacTalOT ¢ YBeJIMUeHUEM cuiibl P . Of-
HOBPEMEHHO TIpU OOKAThIBAHUM IMIAPUKOM HJIET UHTCHCHUBHOE CIIIa)KWBAHHE
UCXOJHBIX MUKpOHEepoBHOCTEH (puc. 4.24). IIpu 3TOM nmapameTp 1mepoxoBaTo-
ctu Ra c yBenmuenmem cwiibl P cHmKaeTcs, 1oCTHTaeT MUHUMYMA, a 3aTeM
Bo3pacTaeT. [locieaHee MPOUCXOMUT HM3-3a MEPEHAKIIECNa™ MeTaia U IIely-
IIEHUSI TTOBEPXHOCTHOTO cjosi. Takum 00pa3oM, CYHIECTBYET ONTUMAaIbHOE
3HauYeHHUE CWIbl P (KOHTaKTHOTO JaBJICHMS ), PEBBIIIICHUE KOTOPOTO SBJISIETCS
HEJOMYCTUMBIM. B 11€710M 11pu 00KaThIBAaHUH IIAPUKOM 3arOTOBOK M3 «CHIPBIX)
CTaJiell EepOXOBATOCTh MMOBEPXHOCTU CHUXkKAETCA B 9...20 pa3, U3 3aKaJ€HHBIX
JI0 BBICOKOM TBEpPJOCTH cTajeil — B 3...6 pa3 u oOecrneunuBacTCs 3HAUYCHUE
Ra=0,1...0,2 MKM.

OOxkaTpIBaHUE MIAPUKOM OOBIYHO HCIOJIB3YIOT B KauecTBe MeToaa ¢u-
HUIITHONW 00paOOTKM HAPY>KHBIX M BHYTPEHHUX IMJIMHIPUYECKUX TOBEPXHO-
cTed (BaJioB, MOJIBIX MWJIMHAPOB U T. I1.), PEKE — TUIOCKUX U (PACOHHBIX MO-
BepxHocTel. [Ipu 3Tom st 00pabOTKM OTBEPCTUI MIMPOKO MPUMEHSIOT MHO-
romapukoBeie packatku (puc. 4.21, 6), KoTopble 00€CIEUYUBAIOT BBICOKYIO
IPOU3BOIUTENLHOCTE (MT0Jauya yBEJIMYMUBACTCS MPOMOPIIMOHAIIBHO YUCITY IIa-
PHUKOB).

Obxamuieanue poauxom (puc. 4.21, 8) 1o CymecTBy Majao OTJIMYAETCS OT
OoOKaThIBaHMS IIAPUKOM, OJIHAKO SBJseTCsl Oojee MNpOU3BOAUTEIBHBIM. B
OOJNBIITMHCTBE CITy4aeB OOKAThIBAaHUE BEAYT POJIUKAMH C TOPOUATBHBIM IPO-

* Ilepenaksen NOBEPXHOCTHOTO CJIOSl BO3MOXKEH MPH Bcex MeTonax oopadorku ITI1J]

137



¢uneM, KOTOpble U3TOTaBIMBAIOT U3 3akaneHHoi crtamu [IX15. TIpodunbHbii
paauyc R ponuka u cunmy P momkuma ponuvka K 3aroTOBKE BBIOMPAIOT M3
yCIIOBUS OO€ecCIieYeHus: HeOOXOAMMOr0 KOHTAKTHOTO JIaBJICHUSI B Odare Iuia-
cTuieckux aedopmanuid. [Ijist oOkaTeIBaHMsI, HAPUMEP, KPYIMHBIX BaJOB, KO-
raa 11 00eCTeueHns X BBICOKOW YCTAJIOCTHOMW MPOYHOCTH HY)KHO TIOJTYYHTh
00JIbIIYI0 TTYOMHY HAaKJICMAaHHOTO CJOS M 3aJIeTaHUs CX)KUMAIOIIUX OCTAaTO4-
HBbIX HampspkeHui (1o 10 MM u Gosiee), UCIIONIB3YIOT POJUKH C MPOGUIBHBIM
pamuycom R =50...100 mm. Cuna P mipu 0OKaThIBAHUU TaKUMU POJTUKAMHU
cocrasiisget 50...60 xH, momaya — S =0,5...0,7 Mm/00.

HY,
MlITIa
2600 Puc. 4.22. Pacnpenenenue TBEPAOCTH B I1O-
3 BEPXHOCTHOM CJIO€ 3ar0TOBOK U3 ctanu 20,
2200 00KaTaHHBIX C PA3JIMYHBIMU CHUJIAMU IAPUKOM
1800 \\\\ muamerpom 10 mm: 1 — 250 H; 2 — 750 H;
1400 I 3—1000 H (mannsie [1.J1. [Tammesa)
0 1 2 h, MM

G,
MlIIa

0 - Puc. 4.23. Pacnpenenenue OKpyKHbIX OCTaTOY-

HBIX HallpsHKEHUM B IOBEPXHOCTHOM CJIOE 3aro-
TOBOK M3 cTanu 45 nocie oOKaThIBaHUs ILIApH-
KoM quametrpoM 10 MM ¢ cunnamu:

— 1-500H;2-1000H; 3-2000 H
(no manubMm J1.J1. [TanmieBa)

/i
-200 /

-400

-600

0 1 2 h, MM

Ra,
MKM \
0,6
Puc. 4.24. 3aBucuMocTy mepoxoBaTOCTH IO-
04 BEPXHOCTH OT CHJIBI TIPH OOKATHIBAHHUH IIAPH-
0.2 \\ koM quametrpoM 10 mm: 1 — ctans20;
]% 2b _/__/// 2 — ctanb 45 (no nanueiM J1.J1. [TammieBa)

0 500 1000 1500P,H
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IIpu anmasnom ewvienascuseanuu (puc. 4.21, r), KOTOpoe MNPOTEKAECT B
YCIIOBUSX TPEHUSI CKOJBKEHUSI, HHCTPYMEHTOM CIYXXUT ajima3, BIAsHHBIA B
METaNIMYECKyIo JepxaBky. [Ipu s3ToM meTone 06pabOTKU 00s3aTeNbHO MPHU-
menenue COTC, mydiieii U3 KOTOPBIX SIBISETCA UHIyCTpHaibHoe Macio M1-20.
PabGouast wacth anmasza OOBIYHO BBIMIOJHSAETCS B BUAE cepbl ¢ pagmycoMm
R =0,6...4,0 Mmm. Beicokas TBepAOCTh aiMa3a ¥ HU3KUN KO DHUIHEHT TpeHUs
(0,03...0,11) no3Bosst0oT 3 (PEKTUBHO BHITIAKUBATH 3arOTOBKH W3 Pa3IMUHbIX
METaJJIOB, B TOM YKCJI€ U3 3aKaJEHHBIX /0 BHICOKOM TBEPAOCTHU CTaJleH, a Tak-
K€ 3aTOTOBKH C METAJUTMYECKUM TOKPBITHEM (XPOMOBEIM, HUKEIIEBBIM, cepeO-
psHbIM). Manbsiit paguyc cdepsl anmasza TpeOyeT HeOOIbIINX CHIT TIOJKATHS K
3arotoBke (P =100...300 H), 4yTo 1aet BO3MOXHOCTb ITPOU3BOJIUTH OOPAOOTKY
MaJI0KECTKHUX 3aroTOBOK. CKOPOCTh aJIMa3HOTO BBITJIAKUBAHUS COCTABIISIET OT
10 no 300 m/muH, momaya — 0,02...0,08 mm/00.

AnMa3HOMY BBITJIAKWBAHUIO TTOJBEPTAIOT HAPY)KHBIE U BHYTPEHHUE IT0-
BEPXHOCTH BpallleHUs (LIMIMHIPUYECKOM, cepruueckoil u apyroil Gopmsl), a
TaK)Ke TOPIIEBBIC MOBEPXHOCTHU. [IpephIBUCTHIE TOBEPXHOCTH M3-3a MOBBIIICH-
HOM XPYIKOCTH ajiMa3a BBITIAXKUBATh HE PEKOMEH]IYETCSl.

AnMa3HO€ BBITJIAXUBAHUE TO3BOJSET OOECHEYNUTh Malyl0 MIEPOXOBa-
TOoCTh MoBepxHOCTH (10 Ra=0,05...0,1 MKkM), a Takke yOpOYHUTH MOBEPX-
HOCTHBIN CJIOM (CTENEeHb HaKJIena MOXKET cocTaBiaATh 60 %, riyOuHa Hakie-
naHHoro cyiost — 0,4 MM). B MOBEpXHOCTHOM CJIO€ TIOCIIE aIMa3HOTO BBITJIaKH-
BaHUS CO3/AIOTCS CXKMMAIOIIME OCTAaTOYHbIC HampsbkeHus. Hampumep, mpu
BBINVIA)KMBAHUH 3arOTOBOK M3 CTalu 45 mociie HOpMalln3alyuy OHU COCTABIISIIOT
200...350 MIIa, mocne 3akanku — 700...1000 MIIa.

Obpabomka 0pobwio (puc. 4.21, 0) oCcylIeCTBIsAETCS €€ yJIapaMH IO TO0-
BEPXHOCTH 3aroTOBKH (CKOpOCTh Jpobm cocrtapmseT 1...100 m/c). OT 3THX
yIapoB TOBEPXHOCTHBIM CIIOM 3aroTOBKH IUIacTudecku nedopmupyercs (00-
paboTaHHasi TOBEPXHOCTh MPEACTaBIsET COO0 COBOKYITHOCTH TUIACTUYECKHUX
OTIIEYaTKOB JPOOM), MOSydaeT 3HAUYMTEIHHBIA HAKJIeNm W B HEM CO3JAIOTCS
CKUMAIOIIME OCTATOYHBIC HAMPSIKEHUS.

XapakTepucTuka MHCTpYMEHTa (ApoOH), MPUMEHSIEMOTO TIPU paccMaTpH-
BaeMOM MeTojzie 00padoTke, mpuBeaeHa B Tadu. 4.2. V3 Hee BUIHO, YTO B Kaye-
CTBE MHCTPYMEHTA HCTOJIB3YIOT: CTATBHYIO JUTYIO U PYOJICHHYIO OpOO0b; 4y-
TYHHYIO JIUTYIO; IIapuKH K3 3akaneHHod crtanu LIX15; crexnsHuyo ApoOs;
CTaJIbHBbIC MUKpOIIApUKH. CTAIbHYIO U YyTYHHYIO APOOh MPUMEHSIOT JJIsl 00-
PabOTKH 3ar0TOBOK U3 Pa3IMYHBIX METAJIOB U CIUIABOB, CTEKIISTHHYIO JPOOh —
npu 00pabOTKe 3arOTOBOK W3 IIBETHBIX METAJUIOB M CIJIABOB, KOT/1a TpeOyeTCs
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00€ecreynTh BBICOKYI0 XMMHUYECKYI0 YACTOTY MOBEPXHOCTH U HEJIOIYCTUMO €€
(GKEJIE3HECHUEY.

Tabnuma 4.2.
Xapaxkmepucmuxa opodu
Hpo6n Huametp apobu, MM

CranpHas JIuTas 0,2...3,6

UyryHHas iutas 0,2...3,6

CranbHas pyOieHHas U3 IPYKHUHHOM MTPOBOJIOKH 1...2,5

[Tapuku (ILIX 15) 1...10

CrekisHHas 0,025...1,2
Mukpoiapuku (cTajabHbIE) 0,03...0,3

OCHOBHBIMH MapaMeTpaMu 00pabOTKH JPOOBIO SBISIOTCS: AUAMETP APO-
0u; ckopocTh moJiera apodu V , yron ataku o ¥ Bpemsi o0paboTku. OT HUX
3aBUCST CTENEHb IIACTUYECKON AehopMalii MOBEPXHOCTHOTO CJIOS U TIIyOu-
Ha HakJena, OCTAaTOYHBIC HAIPSHKEHUS M IIEPOXOBATOCTh ITOBEPXHOCTH.
OOBIYHO yroJl aTaku cCTpemsTcs NpUHATH paBHbIM 90 °. Bpems 0o0paboTkKu
OTIPEENSAIOT W3 YCIOBHS CIUIONIHOTO TOKPBITHS TOBEPXHOCTH 3arOTOBKH OT-
MeyaTKaMH JIPOOH M «HACHIIICHUS» YIPOYHECHHUEM. DTO BpeMs, KakK MPaBHIIO,
OTIPENIEIISIIOT AKCIEPUMEHTAIIBHO TTO TPOTU0Y KOHTPOJIBHBIX TJIACTHH.

O6paboTKy ApOOBI0 MOKHO Pa3JeiIuTh Ha JIBE OCHOBHBIE Pa3HOBHIHO-
CTH: IpoOECTPYHHYIO U THAPOAPOOCCTPYHHYIO 00paOOTKH.

IIpu npoOectpyitHoli 00paboTKe NpoOb (OOBIYHO JIMTass YyryHHas)
HampaBJisIETCST Ha 00pabaThiBA€MyIO0 TMOBEPXHOCTh MOTOKOM Bo3ayxa. llpu
ATOM TeMIIepaTypa Ha MOBEPXHOCTH 3aroToBku jaocturaet 600 °C, 4To BBI3BI-
BaeT HEKOTOPOE CHUXEHHUE MapaMeTPOB HaKJIeNa MMOBEPXHOCTHOTO CJIOS M
C)KMMAIOIUX OCTATOYHBIX HaNpsDKeHHWH. J[pyrum HemocTaTkoMm apobdecTpyii-
HOM 00paboTKu sBisieTcs GOPMUPOBAHHUE OTHOCUTEIIBHO IpyOOi 1IepOXOBaTO-
ctu (Ra=2,5...5 MKM), 4TO MPOUCXOUT U3-3a HETPABUILHON (hOPMBI APOOH.

[Tpu ruapoapobecTpyiiHoii 00pabOTKE MCIOJIB3YIOT ITAPUKHA U3 3aKaJICH-
HoH ctamu 111X 15 (OT mOAUIMITHUKOB), KOTOPHIE HAIPABISIOT HA 3arOTOBKY B
MOTOKE CMa304HO-0XJIAXKIAIOIIEH KUAKOCTH, HaTpuMep, TpaHCHOPMaTOPHOTO
macna. [Ipu Takoit 06paboTke, 61arogaps BHICOKOW TOYHOCTH (HOPMBI IIApHU-
KOB 00€eCIeunBaeTcs MEepOXOBaTOCTh MOBEPXHOCTH, COOTBETCTBYIOMass Ra =
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0,16...0,63 MM, a Takke yiydyniaercs (M3-3a CHUXKEHHS TEMIIEpaTypbl) mapa-
METPbI HAKJIETa U CKUMAIOIIUX OCTATOUYHBIX HAMPSKEHUH.

['myOuHa HaKJIEIMaHHOTO CJIOsI IPU APOOECTPYHHON U THIAPOAPOOECTPYi-
HOI 00paboTke He npeBbiaet 0,8 M.

O06paboTka MUKpOIIApUKAMU TPOU3BOIUTCS 0€3 MPUMEHEHHS CMa309YHO-
OXJIQXKTAIOIICH KUAKOCTH. TeM He MEHee, IPH 3TOM MeTojAe 0OpabOTKH 110-
CTUTaeTCsl Majas IIepoxoBaTocTh mnoBepxHocTH (Ra<0,63 mMkM), a Takxke
GbopMHpYIOTCS ONTHMANIbHBIE MapaMeTpbl HaKJIeNa M CHKUMAIOIIUX OCTaTOY-
HBIX HampspkeHud. [1yOnHa HaKJIemaHHOTO CJI0s MpU 00pabOTKe MUKPOIIapH-
KaMmu cocTtaBiisieT He 6onee 0,2 MM.

O06paboTKy ApOoOBI0 MCHOJB3YIOT ISl YIPOYHEHUS JeTaiel CIO0XKHOM
(opMBI U MaJIOH JKECTKOCTH: 3yOUaThle Kojeca, JMCTOBbIE PECCOPbl, BUHTOBbBIE
NPYXXUHBI, TYpOUHHBIE JIONATKU, ITaMIbl U T. . Hanpumep, 3a cuer apobec-
TPYWHOH U TUAPOAPOOECTPYilHOM 00pabOTOK JOJTOBEUYHOCTh MPYKUH MOABE-
COK aBTOMOOWJISI YBEJIMUMBAETCS COOTBETCTBEHHO B 5 u 20 pa3. OOpaboTka
MUKPOILIAPUKAMU MMO3BOJISIET YIPOUHSTH JETATN C OCTPBIMU KPOMKAMH, KaHAB-
KaMH, pe3b0aMu U JPYTUMHU MaJTOKECTKUMH dJIEMEHTAMHU.

[Ipu Oopnoéanuu B KadyecTBE HWHCTPYMEHTa MCHOJB3YIOT —IIapbl
(puc. 4.21, e), oqHO3yOBIE M MHOTO3YOBIE AOPHBI (puc. 4.21, oic), KOTOpHIE Tie-
peMeIarT yepe3 00padaThiBa€MO€ OTBEPCTHE 3arOTOBKH C HEKOTOPHIM HATS-
rom. [Ipu 3TOM IHaMeTp OTBEPCTHS BO3PACTAET, MOBBIIIAETCS €r0 TOYHOCTD,
CTJIQKUBAIOTCSI MHUKPOHEPOBHOCTH, IMOBEPXHOCTHBIM CJIOM mpHOOpeTaeT
HaKJIell U B HEM (MpU ONTHUMAJIbHBIX peXUMax) (GOPMUPYIOTCS CKHUMAIOIIME
OCTATOYHbIE HampspkeHus. Takum 00pa3oM, B OTJIMYME OT PACCMOTPEHHBIX
BbIlIe MeToZI0B 00paboTku II1]], KoTOpble MOUYTH HE OKA3bIBAIOT BIMSHUS HA
TOYHOCTB 3arOTOBOK, JJOPHOBAHHUE JAET BO3MOXHOCTh CYLIECTBEHHO ITOBBICUTH
TOYHOCTb OTBEPCTHUH.

JlopHoBaHuEe BeayT ¢ 00s3aTeNbHBIM Hcnoib3oBaHueM COTC, koTOpbI-
MU, B OOJIBIIIMHCTBE CIIy4aeB, CIY>aT MUHepajdbHble Macia. OO6paboTKy ocy-
MIECTBIISIIOT KaK MO0 CXeMe MPOIIMBaHUA, TaK U NpoTsruBaHus. /s obecneye-
HUS BBICOKOW M3HOCOCTOMKOCTH M MCKIIFOUEHUSI CXBATHIBAHMS C METAJJIOM 3a-
TOTOBKH IIAPBI U paOOYHUE 3JIEMEHTHI JOPHOB BBIMOJIHSIOT U3 TBEPIOTO CIUIABA.

OCHOBHBIMM MapamMeTpaMu PeXUMa JOPHOBAHUS SIBJISIOTCS CYMMAapHbBIN
HATAT U HATST «Ha 3y0» JIOpHA, KOTOPbIE OMPEETSAIOT KOHTAKTHBIE JIaBJICHUS B
ouare IUIACTUYECKUX Jedopmariuii, Ka4yecTBO MOBEPXHOCTHOTO CJIOSI U TOY-
HOCTh oTBepcTuil. CyMMapHBIA HATAT MOXET cocTaBisaTh oT 0,5 mo 10...15 %
OT JuaMeTpa OTBepCTHs. BhICOKOE KauecTBO MOBEPXHOCTHOIO CJIOS U TOY-
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HOCTh OTBEPCTUH MOTYT OBITh JOCTUTHYTHl TOJBKO TPU  MAJBIX
(0,01...0,03 Mm) HaTArax Ha OJHOM-ABYX IOCIEAHUX 3yObsiX mopHa. [ToaTomy
npu 00paboTKe OTBEPCTUM 3a OJIMH MEPEXO/ IMIAPOM UJIU OJHO3YObIM JOPHOM
JUTSI TIOJTyY€HHUS BBICOKOTO KaueCTBa IMOBEPXHOCTHOTO CJIOS U TOYHOCTH HEO00-
X0/IMMa UX THIATeNbHAs MpeBapuTesbHasi 00padoTka (TOHKOE pacTauyMBaHUE,
pasBepThiBaHue, nutrdoBanue). CKOpocTh JOpHOBaHUS cocTaBisieT oT 1 g0 30
M/MHH U HE OKa3bIBAET CYIIECTBEHHOTO BIMSIHUS Ha pPe3yJbTaThl 00pabOTKH.
JlopHOBaHWE MO3BOJSET MOMYYUTh HIEPOXOBATOCTH MOBEPXHOCTH, COOT-
BercTtByromyo Ra=0,1...0,32 mxm, u Tounocts IT 5... 1T 8. Ero npumenstor
1t 00paboTKHM oTBepcTHid fuameTpoM oT 1 1o 150 MM rimybunoin go 100 nua-
METPOB B 3arOTOBKAaxX M3 Pa3IUYHBIX CTaJleH, YyryHa, IIBETHbIX METAJJIOB U
CILIaBOB C TBEPAOCTHIO B OCHOBHOM He Oonee HRC, =40...45. MHorna nopHo-

BaHME UCIIONIB3YIOT U JUI1 00pabOTKM OTBEPCTHUIl B 3arOTOBKAX M3 3aKaJICHHBIX
craneit ¢ HRC, =60...65.

3a cuer JOPHOBAHUA 3HAYHUTCIBHO BO3PACTAIOT YCTAJIOCTHAA IIPOYHOCTh
U3HOCOCTOMKOCTh IIGTaHGfI, a TaKXKC IIPOYHOCTb COCIII/IHSHI/Iﬁ C HAaTAT'OM.

4.1.3.3. O0ecnneyeHne Ka4ecTBa MOBEPXHOCTHOIO CJIOSI JIEKTPOXH-
MHUYeCKOil 00pad0TKON M BAKYYMHBIM OT/KMIOM

W3 M3710KEHHOTO BBILIE CIEMYET, YTO €CIIU JIeTalb paboTaeT mpu OOJb-
[IMX TIEPEMEHHBIX Harpy3Kax B yCIOBHUSIX BBICOKOW TeMIEpaTyphl, TO I J0-
CTIDKEHHUSI €€ BBICOKOW YCTAJIOCTHOM MPOYHOCTH HE TOJBKO IIEPOXOBATOCTH
MOBEPXHOCTH, HO U HAKJIET MOBEPXHOCTHOI'O CJIOSI M1 OCTaTOYHbIE HANPSKEHUS
JIOJKHBI OBITh MUHUMAJIBHBL. B 00111eM Takue e TpeOOBaHUs MPEIbIBISIOTCS
K Ka4eCTBY IMOBEPXHOCTHOTO CJIOA JIeTaieid, paboTaloNX B arpECCUBHBIX Cpe-
nax. O6ecrneuynTh yKa3aHHBIM KOMILIEKC IMapaMeTpOB KauyecTBa TOBEPXHOCTHO-
T'O CJIOSI MOYKHO, UCITIOJIB3YSl AJICKTPOXUMUUYECKYI0 00padoTky (2XO0).

Ha puc. 4.25 nokazana cxema 9XO 3arotoBku TypOuHHOM jomatku. O0-
paboTKa BeleTcs B FepMETUYHOM Kamepe OJHOBPEMEHHO JBYMS MHCTPYMEH-
TaMHU, UMEIOMMMH (OpMy MOBEpXHOCTEW NomaTku. MHCTpYMEHTHI OOBIYHO
BBIITOJIHAIOT U3 JIATYHU WM KOPPO3MOHHO-CTOMKOW CTAJIM. 3arOTOBKY IOJICO-
CAMHSIOT K IOJIOXKUTEIBHOMY TMOJIOCY MCTOYHHMKA MOCTOSHHOTO TOKAa, WH-
CTPYMEHT — K OTpULaTelbHOMY. Uepe3 3a30p MEXIy 3aroTOBKOW M UHCTPY-
MEHTaMH TIPOKAYUBAIOT JIEKTPOJIHT, B KAU€CTBE KOTOPOTO YaCTO UCTIOIB3YIOT
20 % pactBOp XJ0pUCTOr0 HaTpus B Boje. 3azop cocrtasisger 0,05...0,3 mwm,
Hanpsokerne — 3...30 B, miotHocTs Toka — 10...500 A/em®. TTomada S xecTKo

HE 3aJlaeTcsl, a peryinupyercs mno cwie Toka u cocrasmser 0,1...20 mm/muH.
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[Ipu cuatum HeOOdBIIKUX MpUMyckoB DXO BO3MOKHA U MPU HEMOJBHKHBIX
UHCTPYMEHTAX.

Puc. 4.25. Cxema 351eKTpOXUMHYECKON 00pabOTKH
3arOTOBKU TYPOMHHOM JONATKHU:
1 — uHCTpYMEHTHI; 2 — 3arOTOBKA

VY nanenue meramia npu X0, Kak yKe 0OTMEUaJIOCh, IPOUCXOTUT MyTEM
€ro aHOJHOTO pacTBOpeHus. BeiencTBrue 3TOro B MOBEPXHOCTHOM CJIOE 3aro-
TOBKHU UCKJIIOYAETCsI HAKJIET U OCTATOUHbIE HAINIPSHKEHUS, & TAKXKE JOCTUTaeTCs
Majasi IepoxoBaTocTh oOpaboTaHHbIX moBepxHocTe (Ra=0,1...0,63 Mxm).
[Tocnennee 0OBSICHIETCA KOHIIEHTPALMEH JTMHUI TOKA HA BBICTYIaX MCXOMHBIX
MHUKPOHEPOBHOCTEHN U 00Jiee OBICTPHIM PaCTBOPEHUEM METajlla Ha HUX, YEM Ha
BIIAJMHAX.

Heo0xoaumMo OTMETHUTH, YTO KpOME YKa3aHHBIX BO3MOXKHOCTEH (opmu-
pOBaHUsl MapaMeTPOB KauecTBa MOBEPXHOCTHOro cios, DXO obnamaer u Ta-
KHMH BaKHBIMH JJOCTOMHCTBaMH, KaK:

® BBICOKAs IPOU3BOIUTEIHHOCTE;

® HE3HAYUTEJIHbHOE CHJIOBOE BO3JEHCTBUE HA 3arOTOBKY, YTO oOecre-
YUBAET BO3MOXHOCTh 00pabOTKN MaJIOKECTKUX 3ar0TOBOK;

® [I0JJHOE€ OTCYTCTBUE MPU HOPMAJIBHOM IMPOTEKAHUU IPOLIEcca U3HO-
ca MHCTPYMEHTOB.

[TorpemHOCTh 3JIEKTPOXMUMHUYECKOW OOpabOTKH 3aroTOBOK COCTAaBIISET
0,02...0,2 MM.

[Tpu DXO 3aroToBOK M3 HEKOTOPHIX METAJUIOB U CIUIABOB, KaK YK€ yKa-
3bIBAJIOCh, MOXKET MIPOUCXOAUTh PACCTPABIMBAHUE TI0 TPaHUILIAM 3€pEeH IIyOu-
Hoi 70 30 MKkM. Ero MokxHO M30€KaTh MyTeM yBETWYCHHsI MJIOTHOCTH TOKA B
koHue 9XO. Ecnu 310 caenath He yhaercs, TO A yAaJeHHs CJeOB pac-
CTpaBIMBaHUsl NPUMEHSAIOT MEXaHHYECKOE TOJHPOBAHUE, KOTOPOE BBI3BIBACT
HE3HAYUTENbHBIM HAKJIEN U CXKMMAIOIINE OCTaTOYHbIE HANPSIKEHUSI B MOBEPX-
HOCTHOM CJIO€ 3aTOTOBKH.
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B psane cnyuaeB 9XO MoxeT okazaThCcs HempuemiieMon. Toraa ais cHs-
TUS HaKJIeNa M OCTAaTOYHBIX HANpPSOKCHHHA B TTOBEPXHOCTHOM CJIO€ 3arOTOBOK
TI0CJIC OKOHYATEIIbHOH 00pa0OTKH pe3aHUEM HCITOJIB3YIOT OT)KUT B BaKyyMe
WJIM HEUTPAJIbHOU Cpee.

4.2. TexHosornueckoe odoecneyeHne TOYHOCTH AeTATIH

[TomydyeHue neraar OTHOCHTEIBHO BBICOKON TOYHOCTH TpeOyeT, Kak mpa-
BUJIO, BBITIOJTHEHHSI HECKOJIBKUX TEXHOJOTUUECKHUX MEPEXO0B WU OTEpaIlni.
Hanpumep, nocagounsie meiiku Baya (1T 6, Ra<0,63 MkM) JOKHBI OBITh
MOJIBEPTHYTHl YEPHOBOMY M YHCTOBOMY TOYEHHUIO, MPEABAPUTEIILHOMY H
OoKOHYaTeapHOMY TutHdoBanuio. Emie 0osiee CI0KHBIM MOXKET ObITh, KaK I10-
Ka3aHo B p. 3, opMUpOBaHME TOYHOCTH OCEBHIX pa3MepoB Baja. B cBs3m ¢
ATUM CIIepBa LEeIeCO00pa3HO pacCMOTPETh BOMIPOCH 00pa30BaHMs MOTPEITHO-
cTel u o0OecrieueHus TOYHOCTH TIPH BBITIOJIHEHUH OTEIBLHOTO Mepexo/ia, a 3a-
TE€M Y€ — TP BBIIIOJHEHUH BCEr0 TEXHOJIOTMYECKOTO IMpollecca U3roTOBIIE-
HUS JETaJH.

4.2.1. IlpuyuHbl 00pa30BaHNSs MOTPENIHOCTEH 00padOoTKU U o0ecme-
YyeHHEe TOYHOCTH HA TEXHOJOTHYeCKOM Iepexo/ie

O6mas (cyMMapHasi) OTPeIIHOCTh 00pa0OTKU 3arOTOBOK Ha METaJLIOP-
€XKYIIHNX CTAHKAX BBI3BIBAETCS CIAEAYIOUIMMHA OCHOBHBIMU NPUYUHAMMU:
® I'COMETPUYECKUMH IOIPEIIHOCTIMU CTaHKA;
e YINpyrumu AeQopManusiMi TEXHOJOTUYECKON CHCTEMBI OT CHIJI pe-
3aHUS;
® H3HOCOM PEKYIIEro HHCTPYMEHTA;
e TeMIlepaTypHbIMU JAePOpPMaALUIMHU TEXHOJIOTMYECKON CUCTEMBI:
e nedopMalsiMU 3ar0TOBOK OT OCTATOYHBIX HAIPSKEHUI;
® [IOTPEUIHOCTHIO U3TOTOBJIEHUS MEPHOTO PEKYIIEr0 HHCTPYMEHTA;
® [OrPEIIHOCTHIO0 TEOPETUUECKON CXEeMbI 00pabOTKH;
® [IOTPEUIHOCTHIO YCTAHOBKH 3arOTOBOK;
® [IOTPELIHOCTBIO Pa3MEPHOM HACTPOMKHU TEXHOJIOTMYECKOM CUCTe-
MBI,
® [OTPEIIHOCTHIO U3MEPEHHUM.
Kaxxnas U3 nepednciaeHHbIX MPUYMH MPUBOAUT K 00pa30BaHUIO MOTPeI-
HOCTeW 00pabOTKH, KOTOpbIE MPHUHSTO HA3bIBATH DJEMEHTAPHBIMH. IDTH TO-
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TPEITHOCTH MOTYT OBITh CHCTEMAaTUYECKUMH WM CydaiHbiMu. CHcTemMaTnye-
CKH€ TIOTPEITHOCTH, B CBOIO OYepeb, MOTYT OBITh MMOCTOSHHBIMH, TTOBTOPSIO-
muMucs 6€3 U3MEHEHUs MPU 00paboTKe KaXKI0W 3arOTOBKU, U MIEPEMEHHBIMH,
M3MEHSIOIUMUCS OT OJIHOM 3aTrOTOBKH K APYTOil MO ONpeAeTICHHOMY 3aKOHY.

Jlenenne morpentHocTel oOpabOTKM HAa CUCTEMATHYECKHE W CIydaliHbIe
SIBJISICTCS] YCIIOBHBIM, TaK KakK OJHA M Ta K€ MOTPEITHOCTh B 3aBHCHMOCTH OT
KOHKPETHBIX YCIOBHI 00paOOTKH MOXKET OBITh OTHECEHa MO0 K CHCTEMaTH-
4EeCKUM, JHO0 K Ciay4dailHBIM morpenrHocTsM. Hampumep, morpenHocTs yria
mpodmIsi KOHKPETHOTO HK3EMIULIpa pe3bO0BOrO pesma mpu oO0padoTke OT-
JIEHHON MAPTUU 3arOTOBOK OYIET BBI3BIBATH MOCTOSHHYIO CHCTEMATHYCCKYIO
MOTPEIIHOCTD yTJia Mpoduiis Hape3aHHOH pe3bObl. Eciu ke oOpaboTka OyaeT
BECTUCh Ha Pa3HBIX CTAaHKAaX C HCIOJIb30BAHWEM Pa3IMYHBIX 3K3EMIUIIPOB
Pe3b0OBBIX PE3IOB, UMEIOIIUX Pa3HbIe 3HAYCHHS yria MpoQuisi, TO MOrpel-
HOCTh 3TOTO yrja OyJIeT MPUBOAUTH YK€ K CIydalHOW TMOTPEITHOCTH YyTriia
MpOQUIISL MOTYYEHHOMN pe3bOBbl.

4.2.1.1. 'eomeTprueckne NOrPEeHIHOCTH CTAHKA

JIt000i1 CTaHOK UMEET HEKOTOPbIE MOTPEITHOCTH JIBMXKCHUS U MTOJIOKEHUS
pabo4ux OpraHoB. DTH MOTPEHIHOCTH OMPENEISAIOTCS B HEHATrPYKEHHOM CO-
CTOSIHUM CTaHKa NPU MEUIEHHOM, OOBIYHO PY4YHOM, MEpEMEIICHUH pabodmux
OpraHOB W IOJIYYWJIM Ha3BaHUE I€OMETPUYECKUX NorpemHocred. OHu sBis-
I0TCSI PE3YJIbTATOM HETOYHOCTEH M3rOTOBIICHMS AeTaned U COOpKHU CTaHKa, a
TaKK€ U3HOCA €ro JeTaled. B HEKOTOPBIX CiydasXx reOMETPUYECKUE TOTPEI-
HOCTU CTaHKa MOTYT OBITh BBI3BaHbI €ro JehopMalusiMu U3-3a HEPaBUIbHON
YCTaHOBKM Ha ()yH/IaMEHTE WK PETYIUPYEMBIX OMOpaX.

K reomeTprueckuM NOTrpemIHOCTAM CTaHKa OTHOCAT: paJHalibHOE U TOP-
LIOBOE OMEHWE WIMUHIENIEH; OTKIOHEHHE OT MPSAMOJMHEHHOCTH HaIpaBIIsio-
IIMX; OTKJIOHEHHE OT MapaUIeIbHOCTH HAIPABISIOIUX MPOIOJIBHOIO CYNIOp-
Ta TOKAPHOI'O0 CTaHKa OTHOCUTEIBHO OCU €r0 IIMUHAENS B TOPU30HTAIBHON U
BEPTUKAJIBHOMN IUIOCKOCTSAX; OTKJIOHEHUE OT MEPIEHAUKYISIPHOCTA OCH LIINH-
JIeJIsl BEPTUKAJIbHO-CBEPIIMIIBHOTO CTAHKA OTHOCUTENIBHO IIOCKOCTH €ro CTOoJa
U T. I

I'eomMeTpuyecKkre MOTPEIIHOCTH CTAHKOB OrPaHUYMBAIOTCA HOPMaMH
TOYHOCTH 10 cooTBeTrcTBYtomMM ['OCTam. Hanpumep, nonyck paauaibHOTO
OuMeHus WMNUHJETIeH TOKapHBIX U (PPE3epHBIX CTAHKOB HOPMAJIbHON TOYHOCTH
opueHTUpoBOUHO coctaBisieT 0,01...0,02 MM, a gOMyCK NPSMOJUHEWHOCTH
Hanpasisiromux Ha yHe 1000 mm — 0,02 MM. C OBBIILIEHUEM KJlacca TOYHO-
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cTU cTaHka (Tabn. 4.3) ero reoMeTpuYecKue MOTPEUTHOCTH YMEHBIIAIOTCS, a
TPYAOEMKOCTh U3TOTOBJICHUS CTaHKA BO3pacTaerT.

Tabmuua 4.3
K/ZCZCCMQbMKCZMM}Z CMAHKO6 nO movyHocmu
Knacc Tounoctu ctaHkoB [Torpeurnocts, % TpynoeMKoCTh U3TOTOBICHHUS, Y0
HopmansHoii Tounoctu (H) 100 100
[ToBermenHoi Tounoctu (I1) 60 140
Bricokoii Tounoctu (B) 40 200
Oco00 BbICOKOI TOUHOCTH (A) 25 280
Oco60 Tounsie (C) 16 450

['eomeTpuyeckre NOrpenIHOCTH CTaHKA B TOW WJIM MHOM CTEIIEHH MEPEHO-
CSTCSl Ha TOTPEIIHOCTH pa3MepoB, (POPMBI M PACIIONOKEHHS MOBEPXHOCTEH
00pabaTbIBaeMOM 3arOTOBKH.

Ha puc. 4.26 noka3aHbl cxeMbl 00pa30BaHUs KOHYCHOCTH IOBEPXHOCTEN
3aroTOBKM IIpU 00pabOTKE Ha TOKAPHOM CTaHKE, BbI3bIBAEMbIE OTKIOHEHUSMU
B T'OPU30HTAIBHOMN IJIOCKOCTH OTHOCHUTENIBHO OCH IIMUHICHS OT: Mapaieiib-
HOCTH HAIPAaBIIOMIMX TMPOJOJIBHOTO cymmopTa (puc. 4.26, a); meprneHanKy-
JSIPHOCTH HAMPABJOIIUX MONEPEYHOT0 cynmnopta (puc. 4.26, 6); COOCHOCTH
1eHTpa 3aauen 6adku (puc. 4.26, 6). BumHo, 94TO 3T OTKIOHEHUSI MTOJTHOCTHIO
MIEPEHOCSATCS Ha KOHYCHOCTh TIOBEPXHOCTEH 3aTOTOBKH.

Ha puc. 4.27 npuBenena cxema BIMSHUSA OTKJIOHEHUS OT MTapajuIeIbHOCTH
HAMPABIISAIOMUX MPOJAOIBHOTO CYNIOPTa OTHOCUTEIHHO OCH IIMHHEIS TOKap-
HOTO CTaHKa B BEPTUKAJIbHOW IUIOCKOCTH Ha MOIPEIIHOCTh (POPMBI MOBEPXHO-
cTH 3aroToBKu. [Ipy 3TOM OTKIIOHEHWH, paBHOM D Ha mmHe | 3aroToBkw, pe-
3er; nepemeniaercs nmo npsmMoi AC, T.e. ecnu B Touke A, Hampumep, OH
HAXOJHUTCS Ha ypOBHE BBICOTHI LIEHTPOB CTaHKa, TO B Touke C mpeBbIIIacT
ATOT ypOBEHb Ha D. B pe3ynbTaTe moBepXHOCTH 3ar0TOBKU Iprobperaet ¢hop-
My runepbonouna BpamieHus. O003HauMB pagnyc 00pabOTaHHONW MOBEPXHO-

CTH 3aroToBKH npu X =0 depe3 [, HaliieM HaHOOJBIINN PaTHyC KOTO-

rmax 2
pBIi OyJIeT UMETh 3arOTOBKA B KpalHEM MpaBoM cedeHuH. 3 mpsmMoyroipHo-

’2 2
maX: rO +b .

ro TpeyroiasHuka O;BC nomydaem

r
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X

/ Puc. 4.26. CxeMbl 06pa3oBaHus
KOHYCHOCTH IIOBEPXHOCTEN

3aroTOBKH Mpu 00paboTKe Ha

- TOKApPHOM CTaHKC H3-3a €Tro

reOMETPUYECKUX MOTPEIIHOCTEN

I[JISI MIPOU3BOJIBHOIO X paauycC I' 3arOTOBKH COCTaBUT

Paccmorpum npumep. [Ipeamnonoxkum, 4To Ha TOKAPHOM CTaHKE OOTauM-
BaeTcs 3arotoBka auamerpoM 50 MM u mmuHOU | =500 MMm. Jlomyctum, 49TO
OTKJIOHCHHE OT MapaJIeIbHOCTH HAMPABISAIOMIUX MPOJOJIBHOTO CYNIIOpTa OT-
HOCHTEJIBHO OCH IIIUHJIEIS B BEPTHKAIBHOM MJIOCKOCTH D Ha 3TOM JIJIMHE CO-
crasister 0,02 mm. [Ipumem, yto paguyc 3arotoBku Iy paBed 25 MmM. Torna ee
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HauOONBIINN paguyc OyaeT
oo = V(25)% +(0,02)2 =25,000008 (wn).
Takum 00Opazom yOexkmpaeMcsi, YTO TE€OMETPUYECKasi MOTPEIIHOCTh 3TOTO

BUJIa TIPUBOANT K HE3HAYUTEIHHBIM TIOTPEUTHOCTSAM 00pabOTKH 3arOTOBOK, KO-
TOPBHIMUA OOBITHO MOYKHO MPEHEOPEUb.

Y i

\Y

Puc. 4.27. Cxema oOpa3zoBaHus MOTPEMIHOCTH (POPMBI TOBEPXHOCTHU
3aroTOBKH MpU 00pabOTKe HAa TOKAPHOM CTaHKE U3-3a OTKIOHEHUS
OT IapajuIeIbHOCTH HAIIPABIIAIOLINX IPOJOJIBHOTO CYIIIOPTa
OTHOCHUTEJIBHO OCH IIMUHIENS B BEPTUKAIBHON TIOCKOCTH

Ha puc. 4.28 npencrapiena cxema (GopMUpPOBaHUS OTKJIOHEHHS OT TIJIOC-
KOCTHOCTH TPHU TOPLOBOM (hpe3epOBaHUH, BOSHUKAIOIIETO M3-32 OTKJIOHEHUS
OT MEPHEHAUKYJISIPHOCTH OCH IIMUHJENS BEPTUKAIbHO-(PPE3EPHOTO CTaHKa
OTHOCUTEJIBHO IUIOCKOCTH €r0 CTOJIa B HAlpPaBJICHWH Mojauu. B 3ToMm ciydae
oOpa0oTaHHAasi IOBEPXHOCTh B IMOMEPEYHOM CEUYEHHUU 3arOTOBKH CTaHOBUTCS
BOTHYTOHM (3yuMNTHYECKOW). Ee OTKIOHEHHE OT IIIOCKOCTHOCTH A Ompeaens-

eTcs 1o popmyie
A=0,5 D, —/D2-B? sina,

rae D, — muamerp ¢pessr; B — mmpuna Qpesepyemoil MOBEPXHOCTH; O —

YTOJI HAKJIOHA OCH MIMUHACIS K IIOCKOCTH CTOJIa B HarpaBieHUu noaaun. Ec-
Ty npuHATh o =107, D(b =100 mM, B =80 MM, TO OTKJIOHEHHE OT IJIIOCKOCT-

HOCTH 00pabOTaHHOW TOPIIOBBIM (hpe3epOBAHUEM MOBEPXHOCTH 3arOTOBKHU CO-
CTaBUT
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A=0,5 100- \/(100)2 —(80)? 0,0029 =0,058 (Mm).

CrnenoBarenbHO, HATMYKE Jake HEOOIBIION TeOMETPUIECKOM MOTrpeIIHo-
CTH JAHHOTO BHJA Y BEPTUKAIbHO-(PPE3EPHOTO CTaHKA BHI3BIBACT CYIIECTBEH-
HYIO MIOTPEUIHOCTh (POPMbI 00padOTaHHOM MOBEPXHOCTH 3arOTOBKH.

51 B
L#»/e - ~
A

Puc. 4.28. Cxema ¢hopMupoBaHUS OTKIIOHEHUS OT MIIOCKOCTHOCTH
IIpU TOPIIOBOM (hpe3epOBaHUH

B nponecce 3KCIuryaTalliy CTAaHKY W3HAIIMBAIOTCA U UX T€OMETPUUECKUE
HOTPELIHOCTH Bo3pacTatoT. [Ipuyem npu yepHoBoil 00paboTKe 3arOTOBOK, Xa-
pakTepuzyeMoi OOJIBIIMMU 3HAYEHUSIMU YJAIsieMbIX MPUITYCKOB U CUJ pe3a-
HUS, U3HOC OKA3bIBAETCS B HECKOJIbKO Pa3 OOJIBIIMM, YEM IMPU UX YHCTOBOM
oOpaboTtke. [103TOMYy CTaHKM BBICOKHUX KJIaCCOB TOYHOCTH LI€JIECOO0PA3HO HC-
M0JIb30BATh TOJBKO JJIs1 YUCTOBOW 00pabOTKU 3aroTOBOK. JIWIIbL B 3TOM ciiyyae
CTaHKHU OYyIyT COXpaHSTh BBICOKYIO TOYHOCTh B TE€UEHHE MPOJOJKUTEIBLHOTO
BpEMEHHU pabOThl U OKYNaThCA.

4.2.1.2. Yupyrue gegpopManuud TeXHOJOTHYECKOH CHCTEMbI OT CHJI
pe3aHust

[Ipu oOpaboTke pe3aHreM CTaHOK, MPUCTOCOOJIEHHE, THCTPYMEHT U 3a-
rOoTOBKa 00pa3yroT 3aMKHYTYIO YIpyryoo cucremy. [lon nelictBueM cuibl pe-
3aHUS yKa3aHHBIE JIEMEHTHI TEXHOJIOTMYECKON CHUCTEMBbI YIpyTo nedopMupy-
IOTCSI, YTO MPHUBOJIUT K B3aUMHOMY OTXKATHIO MHCTPYMEHTA M 3aroToBKH. [Ipu
00paboTKe KaXKJ10M 3arOTOBKH U, TeM 0oJiee, MapTUU 3aroTOBOK CUJIa PE3aHMs
M3MEHSETCS B OMPEJCIICHHBIX Mpeneiax. ITO MPOUCXOIUT M3-3a KoJeOaHui
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npuiycka (TayOuHBI pe3aHus) BCIEACTBHE, HAIPUMEp, MOTPEIIHOCTEN pa3Me-
poB, GOPMBI U PACIIOIOKEHUS TOBEPXHOCTEN MOCTYIAIOIINX HA 00pabOTKy 3a-
TrOTOBOK, HECTAOMJILHOCTH MEXaHUYECKUX CBOMCTB (TBEPAOCTH) UX MaTepuara,
a Tak)Ke MPOrPECCUPYIOLIEro U3HOCA MHCTpyMEHTA. PasHble cuiibl pe3anus (B
COYETAaHNH 3a4ACTYIO C IEPEMEHHOM JKECTKOCThIO TEXHOJIOTMYECKON CUCTEMBI)
BBI3BIBAIOT Pa3HbIE yNPYyTrue OTXKATUS MHCTPYMEHTa U 3aroTOBOK M 00pa3oBa-
HUE MOTPEIIHOCTEN UX 00paboTKH.

VYnpyrue nepeMeneHus (0TxKaTHs) KaKOT0-IH00 3JI€MEHTa TEXHOJIOTHYe-
CKOM CHCTEMBI OOBIYHO PACCMATPHUBAIOT 10 HAIMIPABJICHUIO HOPMaIN K 0Opada-
THIBAEMOW MMOBEPXHOCTH 3ar0TOBKU. OCHOBHOE BIMSIHUE HA 3TU MEPEMEIICHUS
OKa3bIBaeT COCTaBstoLIas cuibl pesannst P . Ilepemertenne i-ro snemeHTa

TEXHOJIOTUYECKOM CUCTEMBI Y; (MM) COCTaBIISET

rae J; — JKecTKOCTh | -To 3JeMeHTa TexHosormdeckoi cucremsl (H/mm). U3
3TOTO BBIPAXKEHUS CIEAYET, YTO JKECTKOCTh J; IpeACTaBiseT co00il OTHOIIE-

HUC CHUJIIbI Py K IICPCMCIICHUIO yi B HAIIPpaBJICHUU ATOM CHUJIBI.

UeMm BbIIIE )KECTKOCTh, TEM B MEHBIIIEH CTENIEHU pearupyer TEXHOJIOIHU-
YyecKas CUCTEMa Ha U3MEHEHUE CUJIbl PE3aHUs U TEM BBIIIE TOYHOCTh U ITPOU3-
BOJUTEIBHOCTh 00pa0OTKHU.

XKecTKocTh 371€EMEHTOB TEXHOJIOTUYECKON CUCTEMBI B OOJBIIMHCTBE CIIY-
YaeB ONPEEIAI0T SKCIEPUMEHTAIIBHO; AKECTKOCTh 3arOTOBOK MPOCTHIX (hopM U
HEKOTOPBIX MHCTPYMEHTOB MOKHO paccuHuTarh. JKECTKOCTh Y3J0B HOBBIX
ctankoB coctaniser 20000...100000 H/mMM. XKecTKocTh y370B M3HOIICHHBIX
WJIM pa3peryiMpoBaHHBIX CTaHKOB cHUKaeTcs 70 10000 H/mwm.

HeobxoaumMo OTMETUTh, YTO YHNpYyrue NepeMenieHus] 3JIEMEHTOB TEXHO-
JIOTUYECKON CHUCTEMBI OT CHJI PE3aHMs MPOUCXOJAT 3a CUET COOCTBEHHBIX Jie-
dbopmanmii neraneit, BXOIANMX B 3Ty CUCTEMY, UX KOHTAKTHBIX JedopManuii
U ycTpaHeHus 3a3opoB. [IpuueM yacto, Kak y»ke OTMEYalloCch, MpeodIiaiaro-
IIUMHU MOTYT ObITh UMEHHO KOHTaKTHBIE e(pOopMaluu.

JIJist pacueTHOM OLIEHKM MOTPEIIHOCTH 00paOOTKHU, BbI3BIBAEMOM yIpyru-
MU epopMalMsIMU TEXHOJIOTHUECKONH CUCTEMBI OT CHUJI Pe3aHusl, paCCMOTPUM
CXEMy OT)KaTWii MHCTPYMEHTa M 3aroTOBKH IPHU MPOJIOJbHOM ToueHuu. Ha
puc. 4.29, a noka3zaHo MOJIO)KEHHE 3arOTOBKH, YCTAHOBJIEHHOW B MATPOHE Iie-
pen Haganom obpaboTku; t,,, — 3amannas rimyOuna pesanus. B nponecce pesa-
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HMSI 3arOTOBKA OTXKMMAETCS Ha BEJIMYMHY Y;, @ UHCTPYMEHT — Ha BEJIMYUHY Y,
(puc. 4.29, 6). B pesynbTaTe 5TOro IilyOMHa pe3aHus ymeHbInaercs ¢ t., 1o
sHaueHus 1y, ((akTideckas riybuHa pesanus). st OTIEIBHONO CEUCHHS 3a-

T'OTOBKH MOXXHO 3aIlMCaThb

P P
— _y ’ = —y , 4.2
yl ‘]3ar y2 JI/IHC ( )

rac ‘]3ar — KCCTKOCTh CHCTCMbI BaFOTOBKa—HanOH—HIHHHI[CHBHBIﬁ y3€I TO-

KapHOIO CTaHKa; J .. — JKECTKOCTb CHUCTEMBI pe3el—Pe3LEaAePKATEIb—
IIPOJOJIBHBIN CyIIIOPT.

________

b
B t(lldi\'

Puc. 4.29. Cxema oTxaTuil pe3na U 3ar0TOBKY MPH NMPOJAOIBHOM TOUEHUHU

PanuanbsHas cocrapisitomas cuibl pesanus (H) onpenensiercs no ¢popmy-
ae

_ X n
P, —10Cpt¢aKSyV Kp,

rae C, — MOCTOsIHHAS BEIMYMHA; X, Y, N — MOKa3aTeld CTENCHH NPU IIIy-
oune ty, , mogade S u ckopoctd pesanus V ; K — monpaBo4Hsril koodduuu-
€HT, YIYUTHIBAIONUH (haKTHUECKUE YCIOBUS 00pabOTKH.

0O603HaYIM 10C|OSyVnKIO yepe3 C. Torna

X
P, = Clyax - (4.3)
IToncrasiss (4.3) B (4.2), a 3aTeM MOJIIyYECHHBIE BBIPAXKEHUS UId Y, U Y,
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B (4.1), monyuaem

1 1 ).,
T+ |Clj + b =
HpI/I I[pO6HOM IIoKas3areja€e X TOYHOIO peUuICHUA 3TOIr0 YpaBHCHUA OTHO-

CHTEJBHO ty, Her. [IpeHeOperas BAMSHUEM yIPYTUX OTKATUNH HHCTPYMCHTA H

Can-
3ar HUHC

MOJIy4aeM ClIeTyto-

3aTrOTOBKH Ha CIJTy pesaHus u obosHadast i, —ty, =1,

1iee NpuoIMKEeHHOE YPaBHEHHE

1 1
_ X
toe, = CtmL —J + —J . (4.4)
3ar HNHC
3Has pa3sHOCTb MEXY HAMOOJNbIIEH ¥ HAMMEHBIIEN BENUYUuHamu t,, , Ko-

TOpas paBHA IOJIOBUHE JOIyCKa Ha TUAMETP MOCTYMAIOIKX Ha 00paboTKy 3a-
TOTOBOK, C IIOMOILBLIO 3TOTO YPABHEHHUS MOXHO ONPEAEIMTH IOIPEIIHOCTD
JAuamMeTpa OOTOYEHHBIX 3aroTOBOK KaK YJBOEHHYIO Ppa3sHOCTh MEXKIY
HanOOJIbIIEH ¥ HaMMEHbLICH BelmunuHamy t . TakuM 0Opa3oM MOrpemHocTs

AUaMCTpa 3aroTOBOK ITOCJIC TOYCHUA COCTABHUT

Ay=2 1 o (4.5)
B cooTtBercTBUU ¢ ypaBHeHUEM (4.4) 3anuiieM
C e (A1)
O max *imax J 3ar J HHC ’
tOCTmin = ::(anmin \]i Ji
3ar HUHC

[ToacTaBnsist 3TH BeIpakeHus B (4.5), OKOHYATENIBHO Oy1IEM UMETh

1 1
A,=2C tf -t} | D+
y 380 max 338 min J sar JHHC

Haiinem wucneHHoe 3HadeHue A, . IIpeAnonoxuM, 4To BBINOIHACTCH
YepHOBOE 00TaUYMBaHME 3aroToBOK U3 ctamu 45 (o, =668 MIla) TBepnocmias-
HBIM PE3IOM C TeoMeTpuuecKkuMu mapamerpamu: ¢ =45°; y=10°, A =0°. Ilo-

IPEIIHOCTh JHaMEeTpa 3arOTOBOK IEpel YePHOBBIM oO0TaunBanueM — 4 mMm. 3a-
nanHas riayouna pesanus t,,, =2...4 Mm, mogada S =0,5 MM/00, CKOPOCTE pe-

3aHug V =100 m/MuH. XKecTKOCTh DJIIEMEHTOB TEXHOJIOTHYECKONM CHUCTEMBI
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Joar = e =10000 H/mm. Jlnsg oTuX ycnoBuil 0oOpabOTKM KO3(GUIHEHT

C =370, nokazarenb creneHu X =0,9. [lorpemHocTs AuameTpa 3aroTOBOK IO-
CJIe YePHOBOTO OOTAYMBAHUS
1 1

+
10000 10000

Tenepb MMPCAIOJJIOKUM, YTO IIOCJIIC YCPHOBOI'O BBIIIOJHACTCA YHMCTOBOC
0o0TauMBaHUE 3arOTOBOK. I[OHYCTI/IM, 4dTO IIOIrpC€IIHOCTL AWMAMCETpPA 3arOTOBOK
nepeca 4YuCTOBBIM 00TauYMBAaHUEM COCTaBJISICT 1 MM. 33.IlaHHaSI FJIY6HH8, pe3a-

Hus t,,, usmensercs ot 0,5 no 1 Mm, noxaya cocrasnser 0,2 MM/00, CKOPOCTh

A, =2-370 479 -2 ( j=0,24 (MM).

pe3anust — 150 m/MuH. OcTalibHbIE YCIOBUS 00paOOTKU OCTAIOTCS TAKUMU K€,
KaK | MPH 9epHOBOM oOTaunBaHuu. [|J1s yCIOBUI YHCTOBOTO OOTAaYMBaHUS KO-
sdppunuent C =187. IlorpemHocTh aUaMeTpa 3aroTOBOK IOCJIE YHMCTOBOTO
00TauMBaHUS COCTABUT

1 N 1
10000 10000

PaccMmoTpeHHbIE MpUMEphl TOKa3bIBAIOT, YTO MPU 00pabOTKe pe3aHueM
IPOUCXOAUT KOMMPOBAHUE MOTPEIIHOCTEN MOCTYNAIOIINUX Ha 00paboTKy 3aro-
ToBOK. [lorpemuocty 06paboTKH 3aroTOBOK OT yNpyrux JAedopMaluii TEXHO-
JIOTUYECKOW CHUCTEMBI OT CHJI PE3aHUsI MOTYT JAOCTUTATh 3HAYUTEIbHBIX BEJIU-
yiH. Hambonee CyIiecTBEHHBIMH 3TH TMOTPENTHOCTH OKa3bIBAIOTCA TPU BBI-
MOJTHEHUHM YEpPHOBBIX MEPEXO0JI0B; MPHU MOCIEAYIOIIUX YHCTOBBIX INEPEXOAAX

A, =2-187 1%°-0,5°° ( ): 0,035 (Mm).

OHH MOTYT OBITh MHOTOKPATHO YMEHBIIICHBI.

Bmecte ¢ Tem, npu o0paboTKe 3aroTOBOK MaJlOi ’KECTKOCTH (J1axke MpH
MX BBICOKOW TOYHOCTH mepe] oOpaboTKON) MOTYT BO3HUKATH 3HAYUTEIbHBIC
MOTPEIHOCTH (OPMBI, OOYCIOBIEHHBIE MX YIPYTMMU OTXKATUSAMH TIOJ BO3-
neiictBueM cui pesanus. Hampumep, npu oOTauuBaHWM KOHCOJIBHO 3aKpen-
JICHHOU B MaTpOHE 3aroTOBKU HEecTKoro Bana (puc. 4.30, a) ona mpuobpera-
eT ¢popmy KyOuueckoi nmapabosbl. Hanbosbinee oTxaTue (Mporud) MMeeT Me-
CTO Ha MPABOM KOHIIE 3arOTOBKHU:

PI?
y3aFmaX = SyE !

rae | — BeuteT 3aroToBKM; E — MOIyINIb IPOOIBHOM YIPYTOCTH MaTepraa 3a-
TOTOBKM; | — MOMEHT mHepuuu ee mornepevHoro ceueHus. [lpu oOTtaunBannu
3arOTOBKM HEKECTKOIO BaJia, YCTaHOBIECHHOro Ha IeHTpbl (puc. 4.30, 6),
HauOoJIbIlIee OTXKATUE UMEET MECTO MOCPEANHE 3arOTOBKH:
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3
Rl

ysa = !
‘max ABEI
rne | — ee mmuna. dopma 3aroTOBKH B 3TOM Cllydae TakKe COOTBETCTBYET
dbopme KyOnUueckoi mapadobl.
[~ l _—
V _ 1 .
\
/ : y3a"111ax
[
S
————

v
g M ~f P
]

Puc. 4.30. Cxembl 00pa3oBaHus MOrpeIHOCTER (POPMBI TOBEPXHOCTEM
3aroTOBOK M3-32 UX MPOTHO0B MPH 00TaYNBAHUH

[Ipu 06paboTKe MaMOKECTKUX 3arOTOBOK, MOTPEITHOCTH OT MX YIPYTHUX
OTXKATUW MO Mepe yBEIMYCHHs YHciia paboyuX XOJO0B MOTYT HE TOJILKO HE
yMEHBIIIaThCsl, HO U Bo3pactarth. Ha puc. 4.31 noka3zana cxemMa BO3pacTaHUs
HoTpenrHocTel (HOPMBI 3aTOTOBKHA MaJIO’KECTKOTO Bayia MPHU KPYrioM MIIUgO-
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BaHUU C MOCTOSHHOM MOAa4yel Kpyra Ha IIIyOMHY C YBEJIMYEHUEM 4YKCIa €ro
paboyMx X010B. 3aJaHHbIE 10 JUMOY CTaHKa [10JIa4u Ha NIyOuHY IIpU IIEPBOM
¥ BTOPOM XoJax obosHauensl ., u t, (1, =t ), a morpemnoctu dop-

MBI 3aTOTOBKH IIOCJE 3TUX XOAOB — u t, ... 3-3a 0Opa3oBanus norpeu-

tIOCT

HOCTE! (DOpMBI 3arOTOBKM IIOCIE IEPBOro xoxa t; .. BTOPOH Xox OyIeT BbI-
4 —

MOJHATBCS HE € by, , a by, =1, +1 ... ITO NPUBENET K YBEIMYCHUIO CUIIBI

P, (10 cpaBHEHHIO ¢ ee 3HAYCHUEM IIPU IIEPBOM XOJI€) U IIOTPELIHOCTH (HOPMBI

3aroToBKH 110 t, . >t ... Takum 00pa3zoM, o mMepe yBenn4eHus ducia pado-

YUX XOJOB NUIM(OBAIBHOTO Kpyra MOrPEUIHOCTH (OPMBI 3arOTOBKU OYIyT
HapacTath. /|1 yMEHbIICHHUS MTOTPEIIHOCTH (POPMBI 3aTOTOBKU B 3TOM CIIydae
HEOOXOAMMO CHIKATh MoAauy Ha MIyOMHY MpPU KaXKIOM CIEAYIOLIEM XOJE IO
CPaBHEHMIO C €€ 3HAYCHUEM Ha MPEIBbIAYIIEM XO/1€ Ha BEJIUYUHY, IIPEBbIIIA0-
Y0 NPOrud 3aroTOBKHU MPHU €0 BHITIOJHEHUU.

23a)

““\\ /lOCT
(——— —

-~ ]

Puc. 4.31. Cxema yBennueHuUs: MOTPEIIHOCTH (POPMBI 3aTOTOBKHU Bajia
MIpHU KPYTIoM NUTH(OBAHUYU C TTIOCTOSIHHOM Mo1auell Kpyra Ha ri1yOuHy

Bo MHOruX ciiydasix yrnpyrue oTKaThsl 3JIEMEHTOB TEXHOJIOIMYECKON CH-
CTEMBI 3aBUCAT OT UX B3aHMMHOI'O PACIOJIOKEHHS, KOTOPOE U3MEHSAETCS B IPO-
necce oOpabotku. Ha puc. 4.32 cxemMaTH4HO MMOKa3aHbl YHNPYrHE OTKATHS
AJIEMEHTOB TEXHOJIOTMYECKON CUCTEMBbI MpU OOTAauMBAaHUM 3arOTOBKM Baa,
YCTAaHOBJICHHOW Ha LEeHTpbl. Korga pesen HaxoguTcs B KpalHEM IPAaBOM I1O-
JNOXKEHUH cuiaa P, IeTMKoM BOCIPUHMMACTCS LEHTPOM 3ajHeil 6aOku U OH
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MMeeT Hanmbounblee OTKaTHE Y,s . IIpn 5TOM OTKATHS LEHTpa MepeHei

0a0ku ¥ 3aroToBKM paBHBI Hymo. [Ipu mepemernienun peslia BIEBO OTXKaTHE
[IEHTpa 3a/JHe 0aOKM yMEHbIIaeTcs, a IeHTpa nepeaHeil 0adku Bo3pacTaeT u
JIOCTUTaeT HAMOONIBIIETO 3HAYCHUS Y, B KPAHHEM JICBOM IOJIOKCHHH Pe3-

na. B oToM monoxennn cuina P, MOTHOCTBIO BOCHPUHUMACTCS LICHTPOM IIe-

penHelr 6a0ku W OTXKATHUS LIEHTpa 3aaHell 0a0KW M 3arOTOBKH PaBHBI HYIIIO.
Kak oTmedasnoch Bblllle, HAHOOTIBIIICE OTKATHE 3aTOTOBKH Y.,  HUMEET MECTO

TOTJIa, KOTJ]a pe3ell HaXOUTCs MOCPEarHE 3ar0TOBKU. OTKaTUsI UHCTPYMEHTA
C CYIIOPTOM Y,... Ipu 00pabOTKe HE U3MEHSIOTCSL.

; ______________________ _G_

) <
J 30 max

BLI

y‘.szlr

max

J ) uue

Puc. 4.32. Cxema oTKaATHUI DJIIEMEHTOB TEXHOJIOTUUYECKON CUCTEMBI
npu 00TauyMBaHUU 3arOTOBKHU BaJia
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Tak kak ympyrue OT)KaTusl 3JEMEHTOB TEXHOJOTMYECKOW CHCTEMBI (3a
UCKJIIOUEHUEM HWHCTPYMEHTA) OKa3bIBAIOTCS MEPEMEHHBIMHU MO JJIMHE o0pa-
00TKH, TO 3TO OOyClaBIMBAaeT O0Opa30BaHWE HE TOJIBKO MOTPEIIHOCTEH Iaua-
MeTpa, HO U TmorpemHocTed popmbl 00pabOTaHHON MOBEPXHOCTH 3arOTOBOK.
[Tpuuem gopma 3TON MOBEPXHOCTH 3aBUCUT OT COOTHOLICHUN MEXAY YIPYTH-
MU OTKATUSIMH (KECTKOCTHIO) JIEMEHTOB TEXHOJOTUYECKOM cuctemsbl. Eciu,
HaIpUMep, KECTKOCTh 3arOTOBKH CYIIECTBEHHO IMPEBBINIAET KECTKOCTh IICH-
TPOB, TO €€ 0Opa3zyronias oka3blBaeTcss BOruyToi. [Ipu o6patHoM cooTHOIIE-
HUY JKECTKOCTEH OHA CTAaHOBUTCS BhIMyKJIoi (puc. 4.30, 6).

B 1ienom, morpentHocTi 00paboTKH 3aroTOBOK, OOYCIOBIECHHBIE YIIPYTHU-
MU JedhopMalsiMi TEXHOJOTUYECKOW CHCTEMbl OT CHJI pe3aHusi, MOTYT CO-
ctaByATh 0T 20 10 80 % OT cyMMapHOU NOTrPEUTHOCTH.

JUis CHUKEHMSI 3TUX MOTPEIIHOCTEN HE0OX0IMMO, MPEX]IE BCEro, MOBBI-
[IaTh KECTKOCTh TEXHOJOTHUECKON CUCTEMBI, YUTO MOXKET OBITh JOCTUTHYTO:

® TIPUMEHEHHEM JOTOJHUTEIBHBIX OMOp JAJS 3arOTOBOK M HHCTPY-
MEHTOB (JTFOHETOB, KOHAYKTOPHBIX BTYJIOK U T. II.);

e (uxcanuel HEMOJBWXKHBIX (TIpu 00pabOTKEe) y3J70B CTaHKa Ha
HaIPaBJISAIONINX;

® CO3/]JaHMEM HATATOB B MOJUIMITHUKAX KAYCHUS HIMUHACIbHBIX Y3-
JIOB;

® YMEHBIICHUEM YHWCJIa CTHIKOB JETaje B MPHUCIOCOOICHHSIX IS
YCTaHOBKH 3arOTOBOK M MHCTPYMEHTA.

Jpyrum nyTem COKpalleHusl pacCMaTpUBaEMbIX MOTPEIIHOCTEd 00paboT-
KU 3arOTOBOK SIBJISIETCS MCIOJb30BaHUE HAa CTAHKaX CHUCTEM aBTOMATHYECKOIO
ynpaBJeHHs. YTpasisis NoJadyel o Mepe U3MEHEeHHsI MpuIycka Ha 00paboTKy
U TBEPAOCTU 3arOTOBOK, TAKHUE CUCTEMBI MO3BOJISIOT CTAOMIM3UPOBATH CHITY
pe3aHus U YIpyrue OTKaThs B TEXHOJIOTHUYECKOM cucTeMe.

brok-cxema cucTeMbl aBTOMaTHYECKOTO yIPaBIEHUS Mojadyell Ha BepTHU-
KaJbHO-()pe3epHOM  CTaHKe,  pa3paboTaHHOW  TOJA  PYKOBOACTBOM
npod. b.C. banakmuna, nokasana Ha puc. 4.33. daruuk [l uzmepser cuny P,
JEHCTBYIOIIYIO [0 HOPMAJIH K (ppe3epyeMoi MIIOCKOCTU. DIEKTPUUECKHUM CHUT-
HaJ OT AaT4MKa Yepe3 YCWINTENb NONaJaeT B cpaBHUBarollee ycrpoiictso CC,
B KOTOPOM OH COINOCTABJISIETCS] C CUTHAJIOM 3aJ1aloliero ycrpoictsa 3Y, cooT-
BETCTBYIOILIMM YCTAHOBJIEHHOW 3apaHee BEJIUYMHE ngan. Curnan paccornaco-

BaHHs U3 CPABHUBAIOILIETO YCTPOMCTBA MOCTYNAET B PETYJIUPYIOIIEE yCTPOU-
ctBo PO, KoTOpOE ympaBisieT YUCIOM 000OpPOTOB AJIEKTPOABUTATENS MOCTOSH-
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HOTO TOKa, OCyllecTBisAoIero nogady. Takum obpaszom, ecnu P, >P, | 1O

3a1

nojaya ymeHsuaercs, eciim P, <P, |, To oHa Bo3pacTaer.
3a]

Puc. 4.33. brnok-cxema cucTeMbl aBTOMAaTUYECKOTO yIPaBICHUS

nojiayeil Ha BEpTUKAIbHO-(PE3EPHOM CTaHKE

Hcnonp30BaHne cucTeM aBTOMAaTHYECKOrO YIPAaBICHHUs MMOJAYEN HA Me-
TaJUIOPEKYIIMX CTAHKAX MO3BOJSET B HECKOJIBKO pa3 CHU3WUTH IMOTPEIIHOCTH
OT ynpyrux aedopManuii TEXHOJIOTHYECKON CUCTEMBI OT CHJI pe€3aHusl U OHO-
BPEMEHHO CYIIECTBEHHO YBEJIMYHUTh NMPOU3BOJUTEIBHOCTh 00OpabOTKH 3aroTo-
BOK. OCHOBHBIM HEIOCTAaTKOM TAKUX CHUCTEM SIBJISIETCS NEPEMEHHAs MIEPOXO-
BAaTOCTh 00pabOTaHHOI MOBEPXHOCTH, OATOMY UX HUCIOIb30BaHUE MIPU OKOH-
yaTeslbHONU 00pabOTKe 3ar0TOBOK OKa3bIBAETCSI HEAOMYCTUMBIM.

JIJisi CHWDKEHHUSI TOTPEUTHOCTEW OT yNnpyrux aedopMaiuii TeXHOJIOTHYE-
CKOM CHCTEMBI OT CHUJ pe3aHusi oOpabOTKy C MEpeMEHHOM Mojayeil MOXKHO
OCYUIECTBJISATh U HAa OOBIYHBIX CTaHKaX, 0COOEHHO Ha cTaHkax ¢ UIIY. Hampu-
MEp, Ha TOKAapHBIX CTAHKAX TOYEHUE C IMEPEMEHHOM MOJAYEN ITO3BOJISIET
YMEHBUIUTH NOTPEIIHOCTU (DOPMBI 3arOTOBOK HEKECTKUX BaJIOB.

Ha crankax ¢ YIIY morpemHocTy oT ynpyrux nedopmaruii TeXHOJIOTH-
YECKOW CHCTEMBI OT CUJI PE3aHUs MOKHO CHU3MUTH TaKXKE IyTEM IPEAUCKaXKe-
HUS TPACKTOPUH MEPEMEIICHUS PEKYIIETO HHCTPYMEHTA.

3HAYUTENBHO COKPATUTh MOTPEIIHOCTH PACCMATPUBAEMOIO BUIA MOKHO,
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UCIOJNIB3YSl OeCLEeHTPOBbIE METObI 00paboTKu (OecieHTpoBOoe TOUYeHHE, Oec-
[IEHTPOBOE IIIH(OBaHUE U T. I1.). [Ipu 3THX MeToax Jake MpH OYSHb HU3KOM
’KECTKOCTH 3arOTOBOK MOKET OBITh JOCTUTHYTa BBICOKAasi TOYHOCTh 00paboT-
ku. Tak, OecueHTpoBoe HUIM(OBaHME MPYTKOB O0OECIEUYMBAET TOYHOCTH HX
auameTpa, cooTBeTcTByromyo 1T 5-1T 6.

4.2.1.3. U3HOC peiKyLiero MHCTpyMeHTa

[Ipu oOpaboTke pe3aHreM HEM30EKEH M3HOC PEXYIIEr0o MHCTPYMEHTA.
[Ipu uncToBOil 00pabOTKE M3HOC MPOMCXOAUT IO €ro 3aJHEH MOBEPXHOCTU
(puc. 4.34, a), 4TO NMOCTENEHHO OTJAISET PEXYILYI0 KPOMKY OT 3arOTOBKH.
CrnencTBueM 3TOTO SBIISETCS 00pa30BaHUE MOTPEIIHOCTEN pasMepoB U (POPMBI
00pabOTaHHBIX MOBEPXHOCTEN 3arOTOBOK.

Pa3mepHblii U3HOC MHCTPYMEHTOB OMNPENEISAIOT M0 HOpMalid K o0pabo-
TaHHOM MOBEPXHOCTU. XapaKTE€pHAs 3aBUCUMOCTb PA3MEPHOTO M3HOCA HH-
CTPYMEHTa OT IIyTH pe3aHus Mmokas3aHa Ha puc. 4.34, 6. Ha ydactke |; (ygacTok

HavaJIbHOTO M3HOCA) M3HOC OoJiee MHTEHCUBEH, YeM Ha ydacTke |, Hopmaib-

HOI'O M3HOCA, KOTOPBIN SIBISAETCS MPAKTUYECKH NMPAMOJIMHEWHbIM. Ha ydacTke
l; (ygacTox kaTacTpom4eckoro M3HOCAa) HM3HOC HamOoiee WHTEHCUBEH H

OBICTPO MPUBOAMUT K PA3PYLICHUIO PEXYIIETO0 HHCTPYMEHTA.

l e

Y

IIyTh pe3anus
[, A A

a o

Puc. 4.34. K pacuery pasmepHOro u3HOca HHCTPYMEHTA

NHTEeHCUBHOCTh pa3MEpHOTr0 M3HOCA (CKOPOCTh HM3HOCA) HA Y4YaCTKe
HOPMAaJIBLHOI'O U3HOCA XaPAKTEPU3YETCSI OTHOLLIEHUEM
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rne U, — pasmepHslii u3HOC (MKM), IpUOOPETEHHBI HHCTPYMEHTOM Ha IIyTH
|, (m). s pacdeTa pa3sMepHOro W3HOCA MHCTPYMEHTA OOIIyI0 KPUBYIO U3HOCA
3aMEHSIOT NpAMO aa. OHa OTCEKaeT Ha OCH OopauHaT oTpe3ok M, . Oty Benn-

YMHY Ha3bIBAIOT HAYaJbHBIM M3HOCOM M BBIPAXKAIOT B MKM. 3HAasl BEJIMYMHBI
U, u U, MoxHO HaiiTH pa3MepHbIii u3Hoc M (MxM) Ha myTtH pe3anus L (m)

N3 COOTHOIIICHH .

N=u,+U,L,
[Ipu ToueHuu qyMHa yTH pe3anus L (M) cocraBiseT
_ zDI
10008’
rne D,| — cooTBeTcTBEHHO nMuameTp u JiTMHA 00padaThIBAEMON MTOBEPXHOCTH

3arOTOBKH, MM; S - Imogada, MM/00.
[Ipu cTporanuu JauHa MyTH pe3anus L (M) ompenensercs 1mo ¢popMyie:

_ 1B
=
1000S
rae |,B — cooTBeTcTBEHHO AIMHA W IIMpUHA 3arOTOBKH, MM; S — IIOja-

ya, MM/]IB.X.
Takum 00pa3om, Mpu TOYESHUN Pa3MEPHBIM H3HOC HHCTPYMEHTA:

H:HH+HN£EL;
1000S
MIPU CTPOTAHUH:
M=, +U,—2
1000S

WuTencuBHOCTh M3HOca M, 3aBHCUT OT MeToAa 00pabOTKH, MaTepHaIoB

3arOTOBKM M PEXKYIIET0 MHCTPYMEHTA, €r0 INeOMETPUUYECKUX IMapaMeTpoB H
PEXKUMOB pe3aHust (CKOpOCTH pe3aHusi U nopauu). [myOmHa pesanust cinado
BJIMSICT HA HHTEHCUBHOCTH M3HOCA.

HexoTopele naHHBIE 110 CTOMKOCTH M MHTEHCUBHOCTH U3HOca M, pesios
P YUCTOBOM TOYEHHWM M PACTAYMBAHHUM 3arOTOBOK M3 Pa3IMYHBIX MaTepHa-
JIOB TIpUBEICHBI B TabmuIe 4.4.
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Tadmuna 4.4

Peoicumbl uucmosozco mouenust u pacmavu8amnisi, CmouKoOCms pe3yos
(npu Rz =10 mxm) u unmencusHocmo ux uzHoca
(no oannvim A.A. Mamanuna)

Pexxnmsbl pesanus
Cko- N Nuren-
Marepuan CrtoHKOCTb B
O6pabarbiBae- pOCTh [Togaua | 'myGuHa CHUBHOCTb
9 HUHCTPY- METpax MyTH
MBIl MaTepuan pe3anus S, pe3anus M3HOCA,
MEHTa pe3aHus
vV, MM/00 t, Mmm MKM/KM
M/MUH
Cranu yraepo- T30K4 100-180 0,04- 0,1...0,3 12500 6,5
JIUCTHIE KOH- Dnp6op 550-600 0,08 25000 3,0
CTPYKIIHOHHBIE 0,04-
Ka4yeCTBEHHEBIE 0,06
Craym KoH- T30K4 120-180 0,04- |0,1...0,3 20000 47
CTPYKITMOHHBIE Onsbop | 450-500 0,08
JIETUPOBAHHEIE 0,04-
0,06
Crany BBICOKO- T30K4 80-120 0,02- 0,1...0,2 11000 6,5
JIETUPOBAHHEIE Onebop | 200-220 0,04 15500 3,0
KOPO3HOHHO-
CTOMKHE, Kapo-
CTOMKHE U XKa-
POTIPOYHEIC
CranpHOE JTH- T30K4 100-160 0,04- |0,1...0,3 7000 8,5
ThE Dnp60op 200-230 0,06 12500 7,0
Cranu KoH- T30K4 120-180 0,04- |0,1...0,3 8000 8,5
CTPYKITMOHHBIE Omeoop | 350-400 0,08 15000 4,5
yIy4lICHHBIE 0,04-
(HRC, 26-30) 0,06
Cranu KoH- T30K4 70-150 0,02- 0,1...0,2 7000 10
CTPYKIIHOHHBIE Onebop | 300-350 0,05 21000 5,0
3aKaJICHHBIE 0,02-
(HRC, 40-50) 0,04
UyryH cepblit BK3M 80-160 0,04- |0,1...0,3 18000 5,2
0,08
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HadvanpHbIN M3HOC I/IH TBEPAOCILIABHBIX PE3LOB IIPU YMCTOBOM TCUCHHH

Y pacTauMBaHUU 3arOTOBOK M3 YIVIEPOJMCTBIX M JIETUPOBAHHBIX CTajedl U ce-
poro uyryHa coctasisieT 2....10 MKkM.

ITpu 00paboTKe KpYHMHBIX 3arOTOBOK Pa3MEPHBIM MU3HOC MPUBOJIUT K IO-
rpemHocTsM Gopmbl uX noBepxHocTel. [Ipu 00paboTke HEOONBIINX 3aroTo-
BOK MOTPEIIHOCTH (POPMBI UX MOBEPXHOCTEN 0OBIUHO MaJibl. Pa3MepHBbIii H3HOC
B 3TOM CJIy4ae HPOSBIIAETCS B HENPEPHIBHOM YBEIMYECHHH WIH YMEHBIICHUH
pa3MepoB 3aroTOBOK B MAPTHH.

[Ipenmonoxum, 4To MPOU3BOJUTCS YUCTOBOE 0OTaUYMBAHUE 3arOTOBKU U3
cranu 45 ¢ HapyXHbIM auamerpoM D =200 mm u mmmsoil | =400 mM. OGpa-
0oTka Benmercst pe3nom u3 TBepaoro ciiaBa T30K4 mpu ckopoctu pe3aHus
V =150 m/muH u nomaue S =0,06 mm/00. M3 Tabmuusl 4.4 HAXOoguMm, 4TO
N, =6,5 mxm/km=0,0065 Mrm/M. Haganeseid m3Hoc M, mpumeM paBHBIM

5 MkM. PazmepHblii u3HOC peslia npu 00padboTKe 3aroTOBKH COCTABUT
U =5+0,0065 314-200-400 _ ,, (MKM)
1000-0,06

U MIPUBEJET K KOHYCHOCTH 00paboTaHHON OBEPXHOCTH, paBHOU U .

Teneps npeanosok M, 4TO MPU TAKUX KE YCIOBUSAX 00TayMBAETCA IMap-
THS HEOOJIBIIINX 3aroTOBOK M3 cTanu 45. /[uameTp oOTauMBaeMoOl MOBEPXHO-
ctu D =30 mm, mmaa | =40 mm. O6beM maptum N =100 mr. Onpenenum
YBEJIMYECHHUE IMaMeTpa MOCIEIHEN 3arOoTOBKH, ToJlarasi, 4To BCs MapTHs 3aro-
TOBOK oOpabarbiBaeTcs 0€3 MOJHACTPOUKN MHCTpyMEHTa. B aToM ciydae pas-
MEPHBIA U3HOC NHCTPYMEHTA COCTABMUT:

U =5+0,0065 314-30-40-100 _ \¢ (MKM).
1000-0,06
JlmameTp nocienHei 3aroroBku Bo3pactet Ha 21 =92 (mxm).
JUist CHYODKEHHSI TIOTPEIIHOCTEd 00pabOTKM OT pa3MEpPHOro M3HOca Jie3-

BUIMHOTO PEXYIIETO HHCTPYMEHTA HEOOXOAMUMO:

® TOBBIIIATh KaYeCTBO MHCTPYMEHTA MyTEM HCIOJb30BaHuUs 3(hdex-
TUBHBIX METOJIOB €r0 3aTaYMBaHUsl, HAHECEHUsI N3HOCOCTOMKHX IO~
KPBITUH, IPUMEHEHUS IPYTUX METO/I0B YIIPOUHEHUS;
® ONTHMH3HPOBATH PEXKUMBI PE3aHHS U TEOMETPHUIO HHCTPYMEHTA,;
e ucnoJib3oBaTh BhiIcOKOA(PekTrBHBIe COTC 1 crnocoObl X T0CTaB-
KU B 30HY pPE3aHUs.
3HAUUTENHFHO CHU3UTH PACCMaTPUBAEMbIE OTPEIIHOCTA 00PabOTKHU MO3-
BOJIIET IEPUOANYECKAs TOTHACTPONKA PEKYILEr0 HHCTPYMEHTA.
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[Ipu oOTaunMBaHWM, pacTauMBaHUK W CTPOTAHUU Pa3MEPHBIN M3HOC U CO-
OTBETCTBYIOIINE IMOTPEITHOCTH 00paOOTKH MOKHO CYIIECTBEHHO YMCHBIIUTS,
UCTIONB3YsSl PE3lbl C IHUPOKOW BCIIOMOTATEIBHOW pPEXyIIed KPOMKOW (ThIa
pesnoB B.A. Konecosa). Takue pe3iibl paboTaroT ¢ OOJBIIMMHA IMOJaYaMH, YTO
COKpaIllaeT MyTh pe3aHus, a, 3HAYUT, U UX pa3MEPHBIA N3HOC.

[Tpu mumndoBanny BIUSHUE pa3MEPHOTO W3HOCA Kpyra Ha MOTPEIIHOCTH
oOpabaTeiBacMON 3aroTOBKM KOMIICHCHPYIOT OOBIYHO €ro IMephuOIUIeCKON
npaBkoil. MTHTEHCHMBHOCTh HM3HOCA Kpyra 3aBHUCHT OT e€ro auamerpa. Kpyru
OOJBITIOTO TUaMeTpa, MPUMEHSIEMbIC TIPH KPYTJIOM HapyXHOM NUTH(OBAHUH,
W3HAIMMBAIOTCS MEIJICHHEe, YeM KPYTH, HCIOJIb3yeMble TPH BHYTPECHHEM
UM OBaHUH.

Eciu npu xpyrioMm HapyKHOM UUIM(POBAHUU KpPyr TPaBsT dYepe3
15...20 muH, TO, HapUMEpP, Ha BHYTPUIUTU(POBATHHBIX aBTOMATaX €ro MPaBsIT
npu 00paboTKe KaXk10¥ 3aroToBKH. B psize ciydaeB mpaBKy Kpyra OCyIIecTB-
JISTIOT HEMPEPBIBHO. BBICOKAsi TOYHOCTH 00pabOTKH TIPH STOM 0OCCTICUHBACTCS
3a CYeT MPUMEHEHUS CPEJICTB AKTUBHOTO KOHTPOJISL.

4.2.1.4. TemneparypHbie 1eopManui TEXHOJIOTHYECKOH CHCTEMBbI

B npouecce 06paboTKH pe3aHUEM 3IEMEHThI TEXHOJIOTMUECKONH CHCTEMBI
HarpeBaroTcs. OCHOBHBIM UCTOYHUKOM TeIlIa SBJISETCS MeXaHn4yeckas padoTa,
3aTpadyrBaeMas Ha Mpoliecc pe3aHus, u paboTa, pacxoayemas Ha MPeo10JIEHNe
CWJI TPEHHUA, BO3HHMKAIOIIMX HA KOHTAaKTaX IBWKYIIMXCA JeTanei cranka. K
ATOMY J100aBJISIE€TCS TEIJIO, BBIIEISAIONIEECS B TUAPABIMYECKUX M JIEKTpHUYE-
CKHX CHCTEMaXx CTaHKa, a TaKXe TeII0, MOCTYMaoIlee OT BHEIIHUX UCTOYHHU-
KOB (MOOJIM30CTU PACIOJIOKEHHBIX CTAHKOB, HArpeBaTENbHBIX YCTPOWCTB U
T. 1.) B pe3ynbTate HarpeBa 3J€MEHTHl TEXHOJOTMYECKOH CHCTEMBI YIPYTO
ne(OpMHUPYIOTCA, YTO HAPYIIAET MPABUIIBHOCTh UX MOJOKEHUS U ABUKEHUS U
MPUBOAMUT K 00Pa30BaHUIO MOTPEIIHOCTEN 00PaOOTKH 3ar0TOBOK, KOTOPbIE MO-
ryT pocturath 30...40 % oT cyMMapHOI MOTPEITHOCTH.

Temneparypusbie nepopmanum cranka. Harpes cranka npoucxoaur ot
BCEX YKa3aHHbBIX HCTOYHUKOB TEIJIa U SIBISIETCS HEPABHOMEPHBIM.

Temneparypa B pa3IMUHbIX TOYKAaX CTAHWHBI MOXKET U3MEHATHCS B Ipe-
nenax 10 °C u 6onee. B 3TuX yclIOBHUAX CTaHHWHBI YIPYro AehOpPMUPYIOTCS U
TEPSIIOT NMPaBUWIbHYIO (JOPMY, YTO HAPYIIAE€T TOYHOCTH PACIONIONKEHHUS] CMOH-
TUPOBAHHBIX HA HEW OCHOBHBIX YaCTEU CTaHKA.

OnHUM U3 OCHOBHBIX UCTOYHHKOB TEIMJIa B CTAHKE SIBJIACTCA ILIMHUHJETb-
Has 0aOka. TemmepaTypa B pa3Iu4HBIX TOYKaX Koprmyca 0a0Ku M3MEHSIETCS B
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npeaenax 10...50 °C. Haubonee BbicOKash TeMmreparypa HaOJI0IaeTcs B Me-
CTaxX PacrhoIOKEHUsI MOAIIUITHUKOB IIMUHJEIS U OBICTPOXOAHBIX BaJOB. TeM-
nepaTypa IImuHIes U BaIoB okaszbiBaeTcs Ha 30...40 % BeIIe cpeaHei TeM-
nepatypbl kopmyca 6abku. Harpes mmunaensHoi 0a0Ku Bie4eT 3a cOO0H u3-
MEHEHHE TOJIOKEHUS InuHaens. Hanpumep, MINUHAETb TOKApHOTO CTaHKa
MOXET CMENIaThCAd B TOPU3OHTAIBHOW M BEPTUKAIBHOM IIJIOCKOCTAX Ha He-
CKOJIBKO COThIX foJjiell MM. CyIlleCTBEHHBIMH MOTYT OBITh U OCEBBIE TEMIIEpa-
TypHble nedopmannu mmuHaens. Ecnu ¢pukcanus mmuHaens TOKapHOTro CTaH-
Ka OT OCEBOr0 MEPEMEIIECHUs OCYIIECTBIIEHA Y 3aHEr0 MOAIIMITHAKA, TO IPH
He mmuHaeas L u pazHoCTH TeMmeparyp MexAy HUM U Kopmycom At
OCEBOE MEPEMEILICHHE IIMUHAENS COCTABUT:

AL = alLAt,

rae o — K03 GUIUEHT JIUHEHHOT0 paclIupeHus MaTepuana mmuuaaens. [pu-
HiB L =800 mm, At=10°C, oe=0,000012 1/°C, momyuum Al =0,1 mm, T. e.
CMEILIEHHE TEePEIHET0 KOHIA IIMUHJIEs OKa3bIBAE€TCS CYIIECTBEHHBIM U MO-
KET BBI3BATh 3aMETHBIE MOTPEIIHOCTH OOpPabOTKH 3arOTOBOK, €CIIU 3TO CMe-
IIEHUE HE KOMIIEHCUPOBATh MEPUOUYECKON MMOJHACTPONKOW HHCTPYMEHTA.

3HauUTENbHBIE TEMIIEpaTypHbIe aedopMaliii MOTYT MpeTeprneBaTh BUH-
ThI IoAa4Yu. B pe3ynbTaTe 3THX negopmaliuii mosBiIsSIOTCS MOTPEIIHOCTH I1ara
BUHTOB U TMOTPEIIHOCTU OOpPabOTKM 3aroTOBOK, KOTOPbIE MOTYT JOCTHUIaTh
0,03...0,05 mmM.

HarpeB cranka u ero oxyiaxJaeHue Mocjie mpekpamieHus padboThl Mpouc-
xomut nocreneHHo. Ha puc. 4.35 npuBeneHsl 3aBUCHMOCTH TEMIIEPATYPHBIX
CMEILIEHUI KOHIIA IITUH/IENS TOKAPHOTO CTaHKa OT BpeMEHHU pabOThl U MocCie-
IyIOIIEro oxjaaxaeHus. M3 Hero BUAHO, UTO HACTYIJIECHHE MOMEHTA TETJIOBOTO
paBHOBECHUA CTaHKa (KOrJa MPUTOK TEIUIa OT BCEX MCTOYHUKOB PABEH €ro OT-
TOKY B OKPY’KaIOIIYIO CPEIy) MPOUCXOAUT TOJBKO TOCHe 5 4acoB pabOTHI.
Cwmernienue KOHIIa MIMUHES IPU 3TOM B BEPTUKAJIBHOM MIOCKOCTH JOCTUTAET
0,048 MM, a B ropuszoHTanbHoi — 0,011 Mm. OxitaxkneHrue cTaHka UAeT 3HAYU-
TEJIBbHO MEJIJIEHHEE, YEM HarpeB.

YMeHbllleHHs TeMIepaTypHbIX nedopmaruii CTaHKOB U COOTBETCTBYIO-
HIMX MOTPENTHOCTEH 00pabOTKH JOOUBAIOTCS CIIEIYIONTUM 00pa3oM:

® Co3JaHMEM HauboJiee CUMMETPUYHBIX KOHCTPYKIIMI CTaHKOB, HC-
KITIOYAIOIIUX TeMIepaTypHbie aedopmaiun u3ruoa;

® JCIOJIb30BAHUEM MPUHYJIUTEIBHOTO OXJIAKICHUSI OTACIBHBIX Ya-
cTel CTaHKOB (IIMUHEIEH, XOJOBBIX BUHTOB);
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Puc. 4.35. 3aBucuMocTH TeMNEpaTypHBbIX CMEIICHUI KOHIA IIMUHAEISI TOKapHOTO
CTaHKa OT BPEMEHH Harpea (paboThl) U oxiaxacHus [2]:

@ — B BEPTUKAIBHON TJIIOCKOCTH; 6 — B TOPU30HTAIBHOM TIOCKOCTH

® MPUMEHEHHEM MaTephaia ¢ MajbiM KOA((OUIMEHTOM JIUHEHHOTO
pacuiMpeHust (HampuMmep, CTaHUHBI BBICOKOTOYHBIX CTAHKOB BBI-

MOJIHSIIOT U3 TPAHUTA);

e ocHameHueM craHkoB ¢ YUIIY cucremamy aBTOMaTUYECKOM KOM-
MEHCAlUU TEMIEPATYPHBIX Aedopmaruii MIMUHIETHHBIX 0a00K IMy-
TEM OMEPATUBHOTO U3MEHEHUS YIPABJISIFOIICH TPOrPaMMBbI;
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® pa3MEIICHHEM BBICOKOTOYHBIX CTAHKOB B TEPMOKOHCTAaHTHBIX IO-
MELIEHUSX, B KOTOPBIX TEMIIEPATypa MOAJAECPKUBACTCA B MpEAeIax
20+0,5 °C;

® [pEIBAPUTENBHBIM PA30IPEBOM CTaHKA Ha XOJIOCTOM pEXUME, MO-
CJIe Yero ero TeMIeparypHbie AegopMali He MPEeTepreBaroT Cy-
IIECTBEHHBIX U3MEHECHU.

Temneparypubie aedopManum 3aroroBok. Harpes 3arotoBok mpowc-
XOJIUT 3a CYET TeIia, BBIJCISIONIErocs B 30HE pe3aHus. B OONbIIMHCTBE CiTy-
yaeB (MpU TOYEHUH, (Ppe3epoBaHUU, CTPOTaHUM, HAPYKHOM MPOTATHUBAHUM)
OCHOBHAsI 4acTh ATOr0 TeIUla aKKyMyJaupyercs B cTpyxkke. lIpu cBepienuu
00JIbIIast YacTh TEIUIa OCTAETCS B 3aTOTOBKE.

[Ipu TokapHOii 00paboTKe B CTPYXKy yxoaut 50...85 % Teruia, a npu
BBICOKHMX CKOpOCTsX pe3aHus cBbiiie 90 %; 10...40 % Ttemia nepexoaut B pe-
3er; 3...9 % ocrtaercs B 3arotoBKe M OKoJO 1 % paccenBaeTcsi B OKpy»kKaro-
uryto cpeny. Ilpu cBepimennu B cTpyxKy yxoaut 28 % temna; 14 % nepexoaut
B cBEPNO; 55 % ocraerca B 3arotoBke U 3 % paccemBaeTCs B OKPYKAIOILIYIO
cpeny.

TemneparypHsie aegopManiii 3aroTOBOK MPUBOJAT K 00pa30BAHUIO IMO-
IPELIHOCTEN pa3mMepoB, (HOPMBI U PACTIOTIOKEHHS KX TOBEPXHOCTEM.

[Ipenmnonoxum, 4TO0 MOCIENOBATENBHO BBHIIIOIHACTCS CBEPJICHUE U pas-
BEPThIBAHUE CKBO3HOTO OoTBepcTUs AuameTpoM d =20 MM B 3aroTOBKE U3 ce-
poro uyryHa toimuHoi 30 MM. [JJomycTuM, 4To TemMnepaTypa 3aroOTOBKHU MOCIE
cBepiienus nosbicuinack 10 100 °C. Haiigem, HaCKOJIBKO YMEHBIIUTCS JUAMETP
Pa3BEpHYTOT0 OTBEpCTHs mocie oxyaxaeHus 3arotroBku 10 20 °C. He yuuTsi-
Basi HAarpeBa 3aroTOBKH U Pa3BEPTKU MPU Pa3BEPTHIBAHUU, TOIYUUM:

Ad = aAtd =0,00001-80-20=0,016 (mm).

Haiinennas BenmnunHa SBISETCS CYIIECTBEHHOM, TaK KaK COCTABIISIET 3HA-
YUTENBHYIO YacTh JIOMyCKa JUaMeTpa OTBEPCTUs NIpH pa3BepThiBaHuHU. HeoO-
XOJIUMO OTMETHUTh, YTO TEMIIEPATYPHYIO JedOpMaIHIO 3aTOTOBOK IMOCTIE CBEP-
JIEHUsI TPYJHO KOMIIEHCHUPOBATh YBEJIUUYCHHEM JMaMeTpa Pa3BEPTKH, TaK Kak
sTa aedopmais HOCUT ciaydaiHbIi xapaktep. OHa u3MeHseTcs u3-3a Kojaebda-
HUUW TBEPJIOCTU 3arOTOBOK B MAPTHH U UX TETUIO(QU3UIECKUX CBONCTB, a TAKXKE
13-3a U3HOCA CBEpIIa.

Bo mHorux ciydasx temrneparypHsie AedopMaliii 3aroTOBKU U3MEHS IO T-
cs mo juyiHe o0padoTku. Ha puc. 4.36 nmokazaHo TeMrepaTypHOeE 1oJie B 3aro-
TOBKE TP MPOJOJILHOM TEUEHUU U (opMa €€ MOBEPXHOCTH IMOCie 00padOTKH
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(oXJaxIeHNU 10 TeMITepaTyphl OKpYXKaromiel cpeasl). B mpomecce o0paboTku
HaO0JII0aeTCs TPU MEPUOIa PACTIPOCTPAHCHUS TeIIa U 00pa30BaHUs TeMIlepa-
TypHbIX Aedopmannii 3arotoBku. [lepBoiit nepuoa (Koraa pesel HaXOAUTCS y
MIPaBOTO TOPIIA) XapaKTepU3yeTcs HEOOBIITMM HAarpeBOM 3arOTOBKH, TaK Kak
METaJIJI TIepe Pe3loM XOJI0IHbIA. BTOpoil (yCTaHOBUBIIMICS) NEPUO]] XapaK-
TEpPeH TeM, YTO TeMIiepaTypHbie Aedopmaiu BO3pacTaioT A0 OMpPeneIeHHOTO
YPOBHS U Jlajiee OCTAIOTCS MOCTOSHHBIMU Ha OOJIbIIEH YaCTH JJIMHBI 3arOTOB-
ku. C3a1u pe3la yCTaHABIMBAETCS MTOCTOSHHOE TeMIepaTypHoe noje. TpeTuit
nepuoy (Koraa pesel] NpUOJIMKAETCS K JIEBOMY TOPILY) XapaKTepeH MOBBIIIe-
HUEM TEMIIepaTyphbl 3arOTOBKH H3-3a OTPAKCHUS TEIIOBOW BOJHBI OT ATOTO
Topua. TemmnepaTypHsie nedopmainuu B 3TOT MEPUOJ BO3pacTaroT. Takum 00-
pazoM, BCJEACTBUE MEPEMEHHOCTH TEMIEPATypHBIX AepopManuii ¢ pa3HbIX
YYaCTKOB 3arOTOBKH yJIaJIsi€TCs PA3IMYHBINA MPUITYCK (HAUMEHBIIIUN Y TIPaBOTO
Y HauOOJIBIIINK y JIEBOTO TOpIia), YTO U O00YyCJIaBIMBaeT 00pa30BaHUE MOTPEII-
HOCTHU (DOPMBI 3arOTOBKH MOCIIE 00paOOTKH.

40°35° 30°

a 7]

Puc. 4.36. Temniepatypnoe nosne (a) u ¢opma MOBEPXHOCTH
3aroTOBKH mocie 00padoTku (6) [9]

Haubonee cymiecTBeHHBIMH MOTPEIIHOCTH OT TEMIEPATYPHBIX Aepopma-
LMHA OKa3bIBAIOTCA Y TOHKOCTEHHBIX 3arOTOBOK, C KOTOPBIX YAAJIAIOTCS OOJIb-
mue npunycku. OCoOOEHHO 3HAYUTENbHBI 3TH MOTPEUTHOCTH IPU OJAHOCTOPOH-
Heil 00paboTKe TOHKOCTEHHBIX 3aroTOBOK OOJIBIION JIMHBI (TJIAHKU, PEUKU
T. 1.) [ MacCHBHBIX 3aroTOBOK MNOTPEIIHOCTH OT MX TEMIEPATYPHBIX Jie-
dopmainii 0OIYHO HEBEJIMKU U UMHU 4aCTO MOXKHO ITPeHeOpeyb.

JIist CHYDKEHMST TeMIepaTypHbIX AedopMaliuii 3aroTOBKM U 00yCIIOBIIEH-
HBIX UMH TIOTPEHTHOCTENH 00pabOTKH HEOOXOAUMO:
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® WCII0JIb30BaTh PPEKTUBHOE OXJaKIeHHE 00padaThIBaeMbIX 3aro-
TOBOK;

® [OBBIIIATh CKOPOCTh PE3aHUs, YTO OOECNEYMBAET CHI)KEHHE IIO-
CTYTAIOIIEeH B 3arOTOBKY J0JIM TEIIa;

e MpeaycMaTpuBaTh TIEpell BBINOJIHEHUEM YHCTOBBIX MEPEXO0B
OXJIQXKJICHUE 3arOTOBKHU, HATPETOM MPHU OCYIIECTBICHUH YEPHOBBIX
NepexoIoB (Hampumep, Ha 00pabaThIBaIOIIEM IIEHTPE MOCIe CBEP-
JIEHUSI OTBEPCTUSI OTHOCUTEIBHO OOJBIIOrO AMAMETPA LENECO00-
Pa3HO BBIMOJIHUTH 00paOOTKY MEITKHX KPENEeKHBIX OTBEPCTHH, BO
BpEMsI KOTOPOU 3arOTOBKA OCTHIHET, a 3aT€M YK€ OCYIIECTBUTD YH-
CTOBYIO 00pabOTKy OTBEPCTHS OOJIBIIOTO TUAMETPA);

® WCIIOJIb30BAaTh pPAIlMOHANBHBIE CXEMBbl YCTAaHOBKH 3arOTOBOK
(Hanpumep, npu oOpabOTKE B LIEHTPaX 3aroTOBOK JJMHHBIX He-
KECTKUX BaJIOB JJSl MCKIIOYEHHS] MX TPOAOIBHOTO W3rHMda mpu
HarpeBe npeaycMaTpuBaTh MPUMEHEHUE TTOANPYKMHEHHOTO 3ajTHe-
ro IEHTpA).

TemnepaTypuble nedopManum pexyuiero muHcrpymenrta. Ilpu obpa-
00TKe pe3aHHMeM HHCTPYMEHT MOABEPKEH HMHTEHCUBHOMY HAarpeBy U CyIIe-
CTBEHHBIM TEMIIEpaTypHbIM JiepopmanusiM, 00yClIaBIMBaIOIIMM 00pa3oBaHUE
norpeiHocTel 00paboTku 3aroToBoK. Tak, TeMieparypa Ha paboueil moBepx-
HOCTU TBepAocIuiaBHbIX pe3nioB gocturaet 900...950 °C. Xotsa Temmneparypa
JepKaBKHU PE3LI0B OKA3bIBAETCS HAMHOT'O MEHBIIE 3TUX 3HAYCHHM, PE3IbI HC-
NBITHIBAIOT 3HAYUTENbHBIC TEMIIEpATYpHBIC Nedopmaruu (yIUTMHEHU ).

XapakTepHasi 3aBUCMMOCTh TEMIIEpaTypHOTO YAJWHEHHUs pe3lla OT Bpe-
MEHHU €r0 HEMpephIBHOM paboThl Moka3zaHa Ha puc. 4.37, a. Y nnuHeHue pesna
al, BO3paCTaeT IO MOMEHTA TEIIOBOTO PABHOBECHS, KOTOPBIM IIPU YHCTOBOM

o0paboTke HactynaeT opueHTUpoBo4yHO yepe3 10...20 mun. Ilpu ykazaHHOM
00paboTKe 0€3 HMCKYCCTBEHHOTO OXJIAXIACHUS TEMIIEpaTypHbIE YAJIMHEHUS
TBEPAOCIUIABHBIX PE3LOB IPH TEIIOBOM paBHOBecHM Al COCTaBIAIOT

0,03...0,05 Mm. YcraHOBIeHO, YTO y[IHHeHHS pe3noB AL pactyT ¢ yBein-

YCHUEM I10Ja4H, FJ'Iy6I/IHBI H CKOPOCTH PC3aHMsA, a4 TAKIKC TBCPAOCTU MATCpUA-
Jila 3aroTOBKHM M BBLJICTA PC3L0OB Lp N YMCHBIIAIOTCA C YBCIIMYCHUCM INIOIIAINU

MOMEPEYHOT0 CEUCHHUSI IEPHKABKH.
JIJist cOCTOSIHMSA TEIIOBOTO PaBHOBECHUS YIUIMHEHHUE PE3IOB C MIIaCTUHKON
U3 TBEPJOr0 CIJIaBa MOYKHO OIPEACIIATH [0 IMIUpHUUECKOn (popmyre:
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AL, =C 2 (t5)°V5,
L =C £ 0,(1)
rae C — mocrosinHast (pu riyoune pesanus t<1,5 mm, mogaue S <0,2 MM/00,
ckopoctu pesanus V =100...200 m/mun, mocrosiaaas C =0,45); L, — BbuICT

2
pe3na, MM, F _ IIomaab IIOIICPCHHOIO CCUHCHUA IACPKABKM pPC3ld, MM ,
6, — IIpcacil IPOYHOCTH MaTCpHraia 3arOTOBKH, MllIa.

AL A AL A

P P

AN

3 2

L

Bpewms Bpems
a o

Puc. 4.37. 3aBUCHUMOCTH yIJITMHEHHUS pe3lia OT BpEMEHH HENPEPBhIBHOMN paboThI (a)
Y TpU 00pabOTKe MapTHUH 3aTOTOBOK (0)

N3menenue jummHbI peslia npu 00paboTKe MapTHH 3ar0TOBOK IMOKAa3aHO Ha
puc. 4.37, 6. Bo Bpems nepepblBOB B pab0Te MPOAOIKUTENBLHOCTRIO t,1;,1, pe-

3en oxyaxaaerca. Eciau pabora npoTekaeT pUTMUYHO, TO MEPEPBIBBI t OJUHA-
KOBBI U M3MEHEHHE yJITTMHEHUH pe3ia mpu o0paboTke BCEX 3aroTOBOK MOCTO-
aHHO. [Ipu orcyrcTBUM putmMuuHocTH (t#1),t) #1,) 3T0 yUIMHEHNE CTAHOBUT-
csi OoJbllle, YTO BEJIET K YBEJIIMYEHHUIO TOIPELIHOCTEN pa3MepoB B MapTUU 3a-
TOTOBOK.

[Tpu 06paboTKe KPYMHBIX 3aTOTOBOK TeMIIepaTypHbIe AedopMaIiui pesia
MOTYT BbI3BaTh 00pa3oBaHuE MOrpemrHOCTH (HOopMbl 00padaThIBaeMOM MOBEPX-
HocTH. [Ipu 0OpaboTke 3aroToBOK HEOOIBIIMX pPa3MepoB 3TU AehOopMaIliu
MOTYT IOPOKIATh MOTPEIIHOCTH pa3MeEPOB 00padaThIBAEMOU MOBEPXHOCTH.

JUist CHUKEHUS! MOrPEIIHOCTEN 00pabOTKM 3arOTOBOK OT TEMIEPATYPHBIX
aedopMaIiii pexyIiero HHCTpyMeHTa HY»KHO:

® HCTOJB30BaTh €0 dPPEKTUBHOE OXJIAKICHUE;
® HCKJIIOYATh JUTUTEIbHBIC IEPEPHIBBI B pabOTE;
® YMEHBIIATh BHUIET UHCTPYMEHTOB.
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4.2.1.5. le¢popmannu 3ar0TOBOK OT OCTATOYHBIX HATIPSAKEHUI

Kak ormeuanoce, ocTaTouHble HAMPSKEHHS B 3aTOTOBKaX BO3HHUKAIOT IO-
Clie JUThS, TOpSUEH M XOJOJHOW OOpabOTKH NaBlIEHHUEM, CBapKH, TepMHUUE-
CKOM, XMMHUKO-TEPMHUECKOM, MEXaHUYECKOW M JAPYTUX BHUAOB 00pabOTKH, a
TaK)Ke€ HaHECEHUs MOKPBITUA. OCTaTOUHbIE HANPSHKEHUS BCET/Ia YPABHOBEIIIU-
BAIOTCS 10 CEYEHHIO 3arOTOBKM M BHEIIHE OOBIYHO HUKAK HE MPOSBISIOTCS.
OTH HANPSOKEHHUST MOTYT BBI3BIBATH 3HAYMTEIBHBIC JePOpMaIlUU 3aTOTOBOK H
MIPUBOJNTH K MOTPEITHOCTSM Pa3MepoB, (DOPMBI U PACTIONOKEHUS UX TIOBEPX-
HOCTEM.

HedbopmrpoBaHre 3arOTOBOK OT OCTATOYHBIX HAMPSKEHUN MPOUCXOAUT B
CJIETYIOIIUX CUTYaIHsIX.

1. Tlpu cHATAM TIpUIYyCKa C 3aroTOBOK, HMMEIONIUX OCTaTOYHBIC
HANpPSDKEHUs, paBHOBECHE MOCIEAHUX HAPYIIACTCS U MOCJE PACKPEIJICHHS 3a-
TOTOBKU J€(OPMHUPYIOTCA 10 HACTYIUIEHHUS HOBOTO PABHOBECHOTO COCTOSTHUS
OCTaBIIMXCA B HUX OCTAaTOYHBIX HaNpspKeHHM. Yem BhIIIE YpPOBEHb OCTaTOY-
HBIX HalpsHOKEHUH B 3arOTOBKAX M OOJIBIIE MPUITYCK, TeM 0oJbIe aedopMauu
3aroTOBOK.

2. Ilpu xpaHeHUU 3ar0TOBOK C OCTATOYHBIMHU HANPSKEHUSIMU WA TIPU
UX HarpeBe MOXKET MPOUCXOAUTH pelakcanus (CHUKEHUE) 3TUX HaAIpPsHKCHUH,
IpU KOTOPOM ympyrue aegopMalivu MpeBpamaroTces B miactuiaeckue. MuaTeH-
CUBHOCTh CHIDKEHHUS OCTATOYHBIX HANPSDKCHHH 3aBHCHT OT WX BEIWYUHBI H
3HaKa, a TaKXKe PEaKCallMOHHOW CTOMKOCTH MaTepuaia 3aroTOBOK U B pas-
HBIX WX MECTaX, KaK MPaBUJIO, OKA3bIBAETCS PA3IUYHON. DTO HApyIIaeT paBHO-
BECHE OCTATOYHBIX HAIPSKEHUHN U BBI3BIBACT Je(PopMaliuy 3aroTOBOK.

3. Bo3Hukaromue HenocpeACTBEHHO MpH 00padoTKe pe3aHueM | Ipy-
TUMHU METOJIaMH OCTaTOYHBIC HANPSDKCHHS TaK)Ke BBI3BIBAIOT JehopMaIiuu 3a-
TFOTOBOK IOcJe ux packperuieHus. Hanbomnee cyiiectBeHHbBIMU 3TH Aedopma-
IIUU OKa3bIBAIOTCS JIJISI MAJIOKECTKUX 3arOTOBOK HECUMMETPUYHOTO MpoduIs,
C TMPOTHUBOIOJOXKHBIX CTOPOH KOTOPHIX CHUMAIOTCS pa3HbIe MPHUITYCKH.
Hanpumep, 3HaunTenbHble edopMaui OT OCTaTOYHBIX HANPsHKEHUN HAOITO-
JaroTcs mpHu (pe3epoBaHUU KOHIEBBIMHU (hpe3aMu MPOTHKEHHBIX 3ar0OTOBOK
KopoO4aToil PopMBI.

st mpumepa paccMoTpuM (HOPMHUPOBAHHUE OCTATOYHBIX HAIPSIKECHUN B
3aroTOBKE TUIIA Opyca MpH MpaBKe TUIACTUYECKUM M3rHOO0M, a Takke o0paso-
BaHue jAedopmanuii Opyca Mpu ero mnocieayrlle oO0paboTke pe3aHUEeM.
[Ipenmonoxum, 9To Opyc MPsIMOYTOJIBHOTO TOMEPEYHOTO CEUEHHUsS MPaBHUTCA

o cxeMe, NokazanHou Ha puc. 4.38, a. [Ipu aToM Opyc Ha ymmee | moaBepra-
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eTcst unctomy u3ruly. Jomyctum, yto Matepuan Opyca HE UMEET yIPOUYHEHUS,
€ro mpefen TEKYy4eCTH COCTaBIAe€T G, a IUIACTHYECKHe AedopMaluu IpH

IpaBKe paclpoCTPaHAIOTCS Ha Bce IONEpedyHoe cedyeHue Opyca. Omropa
HalpsDKEHUH G, IPU IJIaCTUYECKOM M3rude Opyca momenrom M i atoro

ciydasi npuBeneHa Ha puc. 4.38, 6. OcBoboxaeHre Opyca OT HAarpy3Ku (Mo-
MeHTa M ) SKBUBAJICHTHO MPWJIOKCHHIO K HEMY PaBHOTO IO BEIMYHUHE MO-
MEHTa MPOTHUBOIOJIOKHOTO 3HakKa, T. €. M'=—M . Dmropa ynpyrux Hampsbke-

HUI Gy B Opyce OT 3TOro MOMEHTa ToKa3aHa Ha puc. 4.38, 6. (3HaueHus G, B

KpalHUX BOJIOKHAX Opyca omnpeJiesieHbl U3 YCIOBUS PaBEHCTBA MO a0COMIOTHOM

BenuuuHe MOMeHTOB M m M'.) Octarounsle HanpspkeHHs B Opyce o,

(puc. 4.38, 2) OynyT paBHBI aIredOpandeckoil CyMMe HampsHKeHUH TpH T1acTu-
yeckoM u3ruoe (puc. 4.38, 6) u ynpyrux HanpspkKeHUH Mpu OCBOOOXKICHUH OT
Harpy3ku (puc. 4.38, ).

-G 0 +c
_+- i —= T~ O_I'I.‘I
i - — L u
\ e T et S I
7z , T
< >~ o
a o
—c 0 +c
<

Puc. 4.38. Cxema npaBku Opyca (@) U 3MI0pbl HAPSKEHHI:
IPU €T0 IIACTHYECKOM M3THOe (6), 0CBOOOXKIEHNUHU OT HArPY3KH (6)
1 OCTATOYHBIX (2)
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Haubonbinas BenuunHa ynpyrux HanpspkeHWid B Opyce mpu ocBOOOXKe-
HUM OT HAarpy3kKu okasanach paBHOW 1,5c  (puc. 4.38, 6). Koneuno, takux

HalpspkeHUud B Opyce B JEHCTBUTEIBHOCTH HE BO3HHMKAET, TaK Kak IOCIe
YCTPaHEHUsI HArpy3Ku cpa3y UAeT (HOpMUPOBAHHE OCTATOYHBIX HAIPSKEHUH.
Ho onucannoe nocraauitHoe paccMOTpeHHE TMpoliecca yIpyro-riacTu4ecKoro
nedhopmupoBaHus Opyca MO3BOJISIET PAcCUYUTATh OCTATOYHBIC HATPSDKCHUS H
IIMPOKO UCIOJIb3YIOTCS B MHKEHEPHOU MPAKTHKE.

Kak Bunno u3 puc. 4.38, e, mocie npaBku B Opyce oOpa3yroTcs 3HAYH-
TEJIbHBIE OCTATOYHBIC HAIPSKEHUS, BEJIMUYUHBI KOTOPBIX B KpalfHUX BOJIOKHAX
cocraBigeT 0,5G . Dmropa 0CTaTOYHBIX HANPSIKEHUM SBIACTCA YPAaBHOBEILECH-

HOM, T. €. paBHOJEHCTBYIOLIUE YCUIIUS U MOMEHTHI PaBHBI HYJIIO.

Ecnu teneps Opyc moJIBEprHyTh, HallpUMEp, OJTHOCTOPOHHEN 00paboOTKe
pe3aHueM, TO PaBHOBECHE OCTATOYHBIX HAMPSHKEHUN HapyIIHUTCs, U Opyc mo-
clie packperuieHus ynpyro ciaedopmupyercsi (MpOrHeTcs), T. €. 0OpeTeT Io-
I'PEUIHOCTh (POPMBI.

Jis TOoro, 4toObl MPEACTaBUTh, K KaKUM IO BEJIMYMHE AePopManusam
Opyca 3To MPUBEAET, PACCMOTPUM YHCICHHBIA TPUMED.

[Tycts pa3mepsl Opyca, MOABEPraeéMoro MpaBKe, COCTABISIIOT: AJIMHA
L =500 mwm; mmupuna b =40 mwm; Beicota h =20 mm. Marepuan Opyca — crajib
¢ ¢, =400 MIla u mMoxyneMm mpomosibHOU ympyroctu E =2:10° MIla. Byzgem

CUMTaTh OpyC MOCIE MPaBKU MPSIMOJUHEHHBIM. DIMIOpa OCTATOYHBIX HaIpshKe-
HUM B Opyce 1MmocJe MpaBKyu COOTBETCTBYET MOKa3aHHOU Ha puc. 4.38, 2. [Ipen-
MOJIO’KUM, YTO C BEpXHEU IJIOCKOCTU Opyca TOPLOBBIM (hpe3epoBaHUEM CHHU-
Maerca npunyck Z =1 mMm (puc. 4.39, a). Jljis npoCcTOTHl IPUMEM, YTO PACTS-
THBAIOIINE OCTATOYHBIC HAMPSHKEHUS MOCTOSHHBI KaK B Mpelenax MpHUIycKa,
TaK U 10 JymHe Opyca u cocTaBisitoT G, =0,56 =200 MIla. Cusatue npu-

mycka Z SKBHUBAJIEGHTHO MNPHJIOXKEHUIO K Opycy BbicoToi h, Momenta M

(puc. 4.39, 6), BenmmunHA KOTOPOTO COCTABIISCT

M =c,,.bZ % =200-40-1 -% =76000 (H-mwm).

[Iporu6 6pyca, moaBepraemMoro YucTomMy U3rudy, Hatercs mno ¢hopmyse

(ML
8EI '
bhy’
rae | = o MOMEHT UHEpLIUU ceueHus opyca.
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JIns paccMaTpuBaeMoro ciydast noJlyqYuM

3
| 22009 _ g63 (mm*);
12
2
76000(500)> 0.52 (o).

8.2.10°-22863
Takum oOpazom BuauM, 4To aedopmaiis Opyca B pe3yiabTare yaaleHUs
JAXKE CpaBHI/ITeJIBHO HG6OJILHIOI"O HpI/IHyCKa OKa3bIBACTCA OYCHDb 3HAUUTCIIb-
HOH.

V
; : wjziﬂ
| Oocr Cr
| ] -
\

D

Puc. 4.39. Cxema topuioBoro hpe3epoBanus Opyca mocie mpaBku (a)
M ero nporud mocje packpericHus (6)

B o0mem cnydae npu o6pabotke pezanuvem aedopmaluu 3aro0TOBOK MO-
T'YT TIPOUCXOJIUTh KaK 3a CUET IepepacrpeieieHUs] UMEBIINXCS B HUX OCTa-
TOYHBIX HAMNPSHKEHUN, TaK U 32 CYET OCTATOYHBIX HAMPSHKEHUH, BBI3bIBAEMBIX
mporeccoM pe3aHus. B 3ToM cimydae kapThHa 0Opa30BaHUs TMOTPEITHOCTEH
00pabOTKM 3aroTOBOK OT OCTATOYHBIX HAIPSKEHUHN CYIIECTBEHHO YCIIOXKHSIET-
csl.

O4eBUHO, YTO JIJISi YMEHBIIEHHS MOTPEIIHOCTEH 00paboTKH, 00yCI0B-
JICHHBIX BO3JICHCTBUEM OCTATOYHBIX HAMPSHKEHUN, HEOOXOIUMO T0OMBATHCS
CHWKCHUS dTUX HANPSHKCHWHA KaK MPHU IMOTYYCHUN UCXOIHBIX 3aTOTOBOK, TaK U
P UX MOCIIeayIole oopaboTke.

PanukaibHBIM METOJIOM MOJABICHUSI OCTATOYHBIX HAIPSIKEHUHN SIBIISCTCS
OT)KUT 3arOTOBOK, KOTOPBIA MPAKTHYECKH JIMKBUIUPYET 3TU HanpsukeHus. [Ipu
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HEO0OXOMMOCTH UCKITIOUEHHUS OKUCIICHUS 3arOTOBOK OTKHT BBIMOJHSIOT B Ba-
KyyMe WM HelTpanbHOU cpene. [Ipu U3roToBeHNN BBICOKOTOYHBIX JeTasled
OTXKUT UX 3arOTOBOK MOKET BBIIOJIHATHCS HEOJHOKPATHO — €r0 YEpenyroT ¢
omneparusiMu 00paboTku pe3anreM. CHATHE OCTATOYHBIX HAMPSHKEHUN MyTeM
OTXKUTA OOBSICHSIETCS TEM, UTO MpEAeN TEKY4eCTH MeTalljla MPH BHICOKHX TEM-
neparypax pesko manaer. [Ipm sToM HauMHaeTcs MJIACTHYECKOE TEYCHHE U
OCTaTOYHBIE HAIIPSDKEHUSI CHUXKAIOTCS 10 TPEZesia TEKYUECTH.

JU11 yMEHBILIEHUsI OCTATOYHBIX HAIPSDKEHUN B KPYMHBIX OTJIMBKAaxX M3-3a
OTCYTCTBHSI Tl€4ei OONBIINX Pa3MEPOB HMCIONB3YIOT €CTECTBEHHOE CTapeHHUE.
OHo 3akiroyaercss B JJIMTEIBHOM XPAaHEHUM (BBUICKMBAHUM) 3arOTOBOK Ha
Bo3ayxe. [IpoaomKUTEIbHOCTD BBUIEKUBAHNS HEPEAKO COCTABISAET OT 6 110 12
MECSIEB. Y CTAaHOBJIEHO, YTO MPU €CTECTBEHHOM CTapE€HUU OTJIMBOK U3 CEPOTO
YyryHa OCTaTOYHbIEC HANPSKEHUSI B CPEIHEM CHIXKAIOTCS TOJIBKO Ha 5...20 %,
HO TIPH 3TOM PE3KO YMEHBIIAETCS] KOHIEHTPAIUs OCTaTOUYHBIX HANPSKEHUHN y
rpadUTOBBIX BKIIOYCHUH M MPAKTUYECKU MPEKpaliaeTcs CaMOMpPOU3BOIBHOE
ne(pOopMUPOBAaHUE OTIMBOK C TEUEHHUEM BPEMEHHU.

EcTecTBEeHHOMY CTapeHHUIO0 B YaCTHOCTH, MOJIBEPraroT OTJIMBKU CTaHUH
MeTaoo0pabaThIBalOUX CTAaHKOB. llepen ecTeCTBEHHBIM CTapeHHEM BBI-
MOJIHSAIOT YEPHOBYIO 00paboTKy craHuH. [lpu 3T0i1 00paboTKE CO CTaHHHBI
CHUMAIOTCSI OTHOCUTENIBHO OOJIBIINE MPUITYCKH U TOCJE HEE MOTYT UMETh Me-
CTO 3HauUMTENbHbBIE Je(OpMalUi CTAHUHBI U3-3a TiepepacnpeaesieHusl OCTaTou-
HbIX HanpspbkeHuil. lpu uucToBoit 00pabOTKE CTAaHUH, BBINOJHIEMON MOCIE
€CTECTBEHHOTO CTapeHUsl, YAAISIOTCS HAMHOTO MEHBIIUE MPUITYCKH, YeM TPHU
4yepHOBOM 00paboTke. Jlepopmanuu cTaHUH OT mepepacnperesieHus: OCTaTou-
HBIX HaNpsyKEHUH, KOTOPbIE IPU €CTECTBEHHOM CTApEHHH K TOMY )K€ HECKOJIb-
KO YMEHBIIAIOTCS, YK€ OKa3bIBalOTCAd HE3HAUMTEIbHBIMU, YTO TIO3BOJISIET
00ecne4nTh BHICOKYIO TOYHOCTh CTaHUH.

Hapsiny ¢ OT)KUTOM M €CTECTBEHHBIM CTapeHUEM JJIsl CHIDKEHHUS OCTaTOY-
HBIX HaNpsOKEHUH B OTJIMBKAX MPUMEHSIOT BUOpalMoHHYI0 00paboTky. Ee
OCYIIECTBIISIOT Ha CIEUUATbHBIX CTEHAAX WU C IMOMOIIbBIO IEPEHOCHBIX BHO-
paToOpOB, 3aKPEIIIEMBIX Ha OTJIMBKAX.

[Ipu BuOpanMoOHHON 00paOOTKE YYTYHHBIX OTIMBOK B HUX MPOUCXOIUT
MPOLIECCHI, TOJOOHBIE TeM, KOTOpPbIe UMEIOT MECTO TIPH €CTECTBEHHOM CTape-
Huu. B pesynbrate Takoi 00pabOTKH, KOTOpas OCYUIECTBISETCS HAMHOTO
ObICTpEe €CTECTBEHHOTO CTAapEHHsl, B OCHOBHOM CHMKAETCSl KOHIICHTpAIUs
OCTaTOYHBIX HAINPSHKEHUH OKOJIO TPapUTOBBIX BKIIIOUEHHUH, YTO 00ECTIeYnBaeT
CTaOMIU3AIMI0 Pa3MEPOB, GOPMBI U PACIIOJIOKEHUSI TTOBEPXHOCTEH OTJIUBOK.
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Bmecte ¢ TeM mpuMeHSTh BHOpAIMOHHYIO OOpabOTKY CledyeT C JOJKHOU
OCTOPO’KHOCTBIO, TaK KaK MpHU OOJBIIUX OCTATOYHBIX HANpSIKEHUSIX OHA MO-
KET NMPUBECTH K 00PAa30BAHUIO TPEIIMH U Pa3pyLICHUIO OTIUBOK.

JI7is yMEHBIICHHUS] OCTAaTOYHBIX HANPSHKEHUH B CTAIBHBIX 3arOTOBKAX IMO-
CJIe 3aKaJKU CIY)XUT UX TOCIEAYIOUINI OTIycK. B psae ciydaeB OTHMycK Ma-
JIO’)KECTKUX 3aroTOBOK THUMA IUIACTHH, JUCKOB M T. I. BBIIOJHSIOT B 3aHEBO-
JIEHHOM COCTOSIHUH, YTO MO3BOJISIET CHU3UTh UX J1e(hOpMallii, BOSHUKIINE MIPU
3aKaJIKe.

OcTaTtouHble HANpPSHKEHHUs] B 3arOTOBKAxX MPOCTOM (POpMBI MOTYT OBITH
yCTpaHEHBI IMyTEM UX PaBHOMEPHOHM IJIACTMYECKOH AedopMaliuu, BEIUYUHA
KOTOpOH He mpesbiaet 1...2 %. Hanpumep, ocTaTrouHble HapsKEHUS B 3aro-
TOBKaxX THUIA CTEPKHEW CHUMAIOT IUIACTUYECKUM PaCTSKEHUEM, a B 3arOTOB-
Kax THUIa TOHKOCTEHHBIX BTYJIOK — IJIACTUYECKOM pa3zjadel ¢ MOMOIIbIO CIie-
[UATBHBIX Pa3KUMHBIX OMPABOK.

CHIXKEHHSI OCTaTOYHBIX HANPSHXKEHUW U Jedopmaluil 3aroToBok, (popmu-
pyromuxcs mpu o0paboTKe pe3aHueM, MOXKHO JOOUTbCA ONTHUMM3AIMEl pe-
KUMOB U YCIIOBUH 00pabOTKH.

4.2.1.6. IlorpemiHOCTH H3rOTOBJIEHUSI MEPHOTO PeKyILIero WHCTPY-
MEHTA U TeOPEeTUYeCKOI cXxeMbl 00padoTKN

IHorpemHOCTH U3rOTOBJIEHUSI MEPHOTO peKylero HHcTpymenrta. [lo-
TPEITHOCTH 00paOOTKHU BBI3BIBAIOTCS MOTPEITHOCTSIMH HU3TOTOBIICHUS MEPHBIX
PEXYIIUX UHCTPYMEHTOB. K TakuM MHCTpyMEHTaM OTHOCSTCS: pe3bOOBhIE, Ka-
HAaBOYHbBIC M (DACOHHBIE pPe3Ilbl, METUYMKH, TUIAIIKH, CBEpJIa, 36HKEPHI, pa3BepT-
KU, TMPOTSHKKHU, IIMOHOYHBIE U (hacoHHBIE (pe3bl, MpoduiibHbIE a0pa3uBHbBIE
KPYTH | JIp.

Hampumep, muamerp pexyiieid 4acTi CIIUPaIbHBIX CBEPJI, KOHTPOIUPYE-
MBI B Hadase pabodeil YacTH, BBITIOJHSIOT B 3aBUCHMOCTH OT KJIacca UX TOY-
HOCTH ¢ mojismMu gonyckoB N8 u 9. SIcHo, uTo mone paccenBaHus guamerpa
IIPOCBEPIICHHBIX OTBEPCTHI B MAPTHH 3aTOTOBOK HE MOXKET OBITh MEHBIIIE ITUX
JOITYCKOB.

CrmpanbpHbIe CBepiia, Kak MPaBUiIO, UMEIOT Ha pabodeil YacTH yYMEHBIIIe-
HUE MaMeTpa Mo HaMpaBJICHUIO K XBOCTOBUKY (0OpaTHast KOHYCHOCTb) B TIpe-
nenax 0,02...0,08 nva 100 mm gunbl. M3-3a 3TOr0 npu neperaynBaHUU CBEPI
WX TUAMETpP YMEHBIIAETCS, YTO YBEIUYHBAET IOJIE €T0 PACCEUBAHUS U TIOJIC
pacceuBaHMs THaMeTpa MPOCBEPICHHBIX OTBEPCTHMA.
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OTKJIOHEHUS OT CUMMETPHUYHOCTU CEPALEBHHBI CBEpPJia OTHOCHUTEIIBHO
ocH ero padodeil yactu, paauagbHOe OMEHHE MO JICHTOUYKaM U OHEeHHE pexy-
IIMX KPOMOK OTHOCHUTEIIBHO 3TOW OCH MPUBOIAT K MOSBJICHUIO IIPU CBEPICHUU
HEYpPaBHOBENICHHON PalaIbHON CHUJIBI U pa30MBKE OTBEPCTHH (TIPEBBIMICHUIO
UX JIMaMeTpa HaJl IUAMETPOM CBepJiia), a Takke UX yBoay. Pa3OuBka u yBoA
OTBEPCTUM IMPHU UCIIOJIb30BAHUU PA3HBIX CBEPJI JAHHOI'O THUIIOPA3MEpPa OKA3bI-
BaloTCs pa3inuuHbIMU. [Ipu 3TOM pa3Has pa3OuBka 00yciIaBIMBAET YBEIMUCHHE
MIOJISI PACCEMBAHMS AUAMETPa MIPOCBEPIICHHBIX OTBEPCTHIA.

Takum 00pa3oM, LENbId psJl TOTPEHTHOCTEN M3TOTOBJICHUS! CIUPATBHBIX
CBEpJI TPSIMO WJIM KOCBEHHO TIEPEHOCUTCS Ha MOTPENTHOCTH 00pabOTaHHBIX
OTBEPCTUM.

JIJist CHUKEHUSI TIOTPEIIHOCTeN 00paOOTKM JaHHOTO BUJA HEOOXOIUMO
IIOBBIIIATH TOYHOCTh U3FOTOBJICHHUSI MEPHBIX PEXKYLIUX MHCTPYMEHTOB, a TaK-
K€ TOYHOCTh MX IeperaurBaHus. Hapsamy ¢ 3TUM mOrpemHocTd o0padOTKH,
BBI3bIBAEMBIC MTOTPENTHOCTSIMU WM3TOTOBJIEHUSI UHCTPYMEHTOB, MOKHO YMEHbB-
IIUTh TEXHOJIOTUYECKUMU METOIAMMU.

Tak, 3HaUNTETLHO CHU3UTH PA30MBKY U yBOJI OTBEPCTHUM MPHU CBEPIICHUU
CIIUPAIBHBIMU CBEPJIAMHU MOKHO 34 CUET MPUMEHECHUSI KOHIYKTOPHBIX BTYJIOK.
JpyruM myTeM yMEHbIIICHUSI pa30UBKU U YBOAA OTBEPCTUH SIBISETCS MpeaBa-
pUTENbHAS 3alIEHTPOBKA OTBEPCTHM, BBIMOJHIEMAS KECTKUMH LIEHTPOBOYHBI-
MU CBEpJIaMH.

Puc. 4.40. Cxembl (pe3epoBaHUs MITTOHOYHBIX TA30B MaSTHUKOBBIM ()
¥ paMOYHbBIM () criocobamu

Ha puc. 4.40, a nokazana cxema ¢pe3epoBaHus IIMOHOYHOTO IMa3a KOH-
I[EBOM IIMOHOYHON (Dpe30oil Tak Ha3bIBAEMBIM MAasSTHUKOBBIM CIOCOOOM (3a-
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rnyOnenne Qpes3bl mepen  KaXIbIM MPOJOJBHBIM  XOJOM  COCTABIISET
0,1...0,3 mm). I[Ipu Takom crioco6e 0OpabOTKH, MOTPEIIHOCTh ruamMeTpa dpes,
KOTOPBIN BBIMOJHSIOT C MOJEM JIOMycKa € 8, MOJHOCThIO EPEHOCUTCS Ha IO-
IPEUIHOCTh LIMPUHBI Ma3a. DTOro0 MOXKHO H30eXaTh W, TEM CaMbIM, 3HAYH-
TEIbHO CHU3HUTH MOTPEIIHOCTh NIMPUHBI 1a3a, €Clu ero (ppe3epoBaHue BBINOJ-
HATH TaK Ha3bIBAEMBIM PaMOYHBIM criocobom (puc. 4.40, 6), mpu KOTOpOM
IPOTUBOIIOJIOXKHBIE CTOPOHBI Ma3a (hpe3epyroTcs pa3eiabHO.

IHorpemHoCcTh TEOpeTHYECKON cXeMbl 00paA0OTKHU. DTOT BHJ MOTpEI-
HOCTH OOpa0OTKM BO3HHMKAET W3-3a YIPOILIEHUS €€ KMHEMATHYECKOW CXEMBbI
win npoduns (acoHHOTO HHCTpyMEHTa. Takue MOTPEIIHOCTH, HANpUMeED,
UMEIOT MECTO TMpPH Hape3aHudu 3yOuaThIX KOJIEC MOAYJIbHBIMH (pe3amu
(puc. 4.41). TeopeTudecku s KaXkI0T0 KOJIeca ¢ JaHHBIM MOJYJIEM U YUCIOM
3yObeB HEOOXOJUMO UMETh CBOIO (pe3y. OHAKO Uil Hape3aHus KoJec C AaH-
HbIM MOJyJE€M M BBITYCKAIOTCSA HA0OpHI, cocTosmme U3 8 (mpu M <8 MMm) u
15 (mpu m>8 mm) ¢pe3. Takum 0Opazom, Ha MPAKTUKE KOJIECA C YHCIOM
3yObeB, HaXOSAIIMMCS B ONpPEACICHHOM MHTEpBaJe Hape3aroTcs oaHOu (dpe-
30, YTO MPUBOAUT K HEKOTOPOM MOTPEIIHOCTH PO uUJisi 3yObeB.

|/

Puc. 4.41. Cxema Hape3aHus 3yObeB
JTMCKOBOM MOJTYJIBHOU (Ppe30ii:
1 — ¢pe3a; 2 — 3aroroBka 3youaToro kKosueca

ENTRD

4.2.1.7. IlorpemiHOCTh YCTAHOBKH 3ar0TOBOK

[lox noepewnocmslo ycmano6xku NMOHUMAETCS OTKJIOHEHHUE MOJIOKEHUS
3aroTOBKM Ha CTaHKe OT Tpedyemoro. Hampumep, TpeGyemMbiM 151 3arOTOBOK
Bajla Ha TOKAPHOM CTaHKE SIBJISIETCS IOJIOKEHHE, ITPU KOTOPOM HX OChb COBIIA-
JAET C OChIO LIMUHJENS CTaHKa. B NEeHCTBUTENBLHOCTH BCETAA UMEET MECTO TO
WM MHOE OTKJIOHEHHE TMOJIOKEHHS 3aTOTOBOK OT TPeOYeMOoro, KOTOPOe MpsiMo
WM KOCBEHHO MEPEHOCUTCS Ha MOTPEIIHOCTH UX 00pabOTKH.

[TorpemHoCTh YCTAHOBKH 3arOTOBOK CKJIa/IbIBACTCS U3 MOTPEIIHOCTH Oa-
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3UpPOBaHMs, MOTPEIIHOCTH 3aKPEIUICHUS M MOTPEIIHOCTH MPUCIIOCOONICHNS,
UCIOJIb3yEeMOTI0 JIJISl UX YCTaHOBKHU.

IorpemnocTs 6a3zupoBanus. /locpewnocmovio 6a3uposanus Ha3bIBaCT-
Csl OTKJIOHEHHE (PAaKTUYECKU JOCTUTHYTOTO TOJIOKEHUS! 3aroTOBKH Ipu 0a3u-
poBaHMU OT TpeOyeMoro. DTy MOTPEIIHOCTh MOKHO paccMaTpuBaTh Kak OT-
KJIOHEHHE TEXHOJIOTMYECKUX 0a3 OT YCTAaHOBOYHBIX 3JIEMEHTOB MpPHCIOCO0IIe-
HUsl, BO3HUKIIEE MpU OasupoBaHuu. [Ipudyem 3TO OTKIIOHEHUE OINpeAesieTCs
KaK MaKCHUMaJIbHO BO3MOXHOE JIJIsl MapTUU 3arOTOBOK.

PaccMoTpuM npuMepsl yCTaHOBKH 3arOTOBOK, IIPU KOTOPOI UIMEIOT MECTO
MOTPEIIHOCTH Oa3UPOBAHUS.

Ha puc. 4.42 npuBeneHa cxema yCTaHOBKU KOpIyca. TeXHOJIOrM4eCKUMU
0a3zaMu KopIryca SIBJSIOTCSI HYDKHSISI TUIOCKOCTh U JIBa MEPHEHANKYISPHBIX i
OTBEPCTHUSI, OOBIYHO 00paOOTaHHBIX C TOYHOCTHIO HE Hike | T7. JIeBbIM OTBEp-
CTHEM KOPITyC YCTaHABIMBAETCS Ha IIMIUHAPUICCKHUI Majer] MprucnocooieHus,
a paBbIM — Ha cpe3aHHblil. OTMETHM, UTO TaKasl CXeMa YCTaHOBKH, Ojarojaps
CBOEH MMPOCTOTE, NIMPOKO UCIIOJIb3YETCS Ha MPAKTHUKE.

|§|
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Puc. 4.42. Cxema yCTaHOBKH KOPITyca Ha IUIOCKOCTb U JIBa OTBEPCTHUS
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N3-3a 3a30poB Mexay nanbiamu u orBepctusmMu | u |l Bo3amoxxHO OTKITO-
HEHUE OCH JIEBOT'O OTBEPCTHSI OT OCH IMJIMHJIPUYECKOTO TNaJiblla Ha BEIMYUHY

S, Td, Td
e=—Lt+4+—o4 1
2 2 2

rae S, — rapaHTHPOBaHHBIN 3a30p MeX Iy HajblieM U oTBepctuem; 1d,, Td, —

COOTBETCTBEHHO JIOMYCKH JUAMETPOB OTBEPCTHS | U IHIMHIAPUYECKOTO Tallh-
2. Y/IBOCHHOE 3HAYCHUE BEIIMYMHBI € U OyIeT MPEICTaBIsATh COOOM morper-
HOCTb 6a3UpOBaHKs KOpITyca B HalpaBleHusx oceil X (egy) 1 Y (g4y), T. €.

€ =8 =28=S +Td +Td, .

X
Hapsizty ¢ morpemHocTsMu 0asUpOBaHUs €y U €y [PU PacCMaTpHBac-

MO CXeMe YCTaHOBKH BO3MOKEH IepeKoc Kopmyca B Tuiockoctn XOY
(puc. 4.43). Yron nepexoca o, ONPeaesieTcs] BRIpaKEHUEM

tg o= S1max + S2max
- 1
2A,
rac Slmax, SZmax — MAaKCHUMAaJIbBHO BO3MOJKHBIC 3a30PbI B COIIPAKCHUAX COOTBCT-

CTBEHHO IWJIMHIPUYECKOTO M Cpe3aHHOro nanbleB ¢ orBepctusamu | u I,
A, — paccrosiHMEe MeXIy 3TUMH oTBepcTusmu. [lorpemHocts 6a3upoBaHUs

KOpITyca B HampaBJIeHUH OCH Z paBHA HYIIIO.

Puc. 4.43. Cxema nepekoca Kopiryca
IIPU YCTAaHOBKE Ha MJIOCKOCTh
Y JIBa OTBEPCTHUS

OueBuaHO, yTO MpU pactaunBaHuu oTBepctHs |1l B kopryce Ha HacTpo-
€HHOM CTaHKe, KOTJ|a MHCTPYMEHT 3aHUMAET HEeU3MEHHOE TI0JI0KEHHE OTHOCH-
TEIHHO OCH IMUJIMHAPUYECKOTO Taiblla, MOTyIuTh pasmep A (cm. puc. 4.42) ¢
HOTPEUIHOCTHIO, MEHBIIEH MOrPEIIHOCTU 0a3upOBaHUsl €gy, HEBO3MOXKHO. OT-

KJIOHCHUE OT MapajuIeIbHOCTH OCH 3TOTO0 OTBEPCTHS OTHOCHTEIIBHO, HaIlpH-
Mep, 00paboTaHHBIX Ha MPEIIECTBYIOIICH onepanun OOKOBBIX miockocTei 1V
u V kopryca He MOXET OBITh MEHBIIIE €ro Tepekoca mpu OaszupoBaHuu. Ha
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TOYHOCTh Auamerpa oTBepctus |l morpemnocTs 6a3upoBanus Kopiyca Hemno-
CPEIICTBEHHOT'O BIUSIHUSA HE OKa3bIBAE€T, OJIHAKO MPHUBOJUT K HEPABHOMEPHO-
CTH MpUITyCKa U 00pa30BaHMIO MOTrpemHocTel popmbl 3TOro oTBepcTHs. Ta-
KM 00pa3oM, MOTPEIIHOCTh 0a3upOBaHUs 3aTOTOBOK MPUBOJIUT K MOTPEIIHO-
CTSIM pa3MepoB, (POPMBI U pacroiokeHus: 00pabOTaHHBIX MOBEPXHOCTEH.

[TorpemnocT 6a3upoBaHUsT KOPIyca MOXKHO M30€xKaTh WM, IO KpaliHen
Mepe, COKPATUTh 3Ty MOTPEIIHOCTb, €CITU BMECTO KECTKUX MaJIbIEB UCTIOIb30-
BaTh B IIPUCIIOCOOJICHHMH TOANPYXWHEHHBbIC KOoHWYeckue (puc. 4.44, a) wumm
ynpyronedopmupyemsie (puc. 4.44, 6) nanbIIbl.

>*\W 7N
RN

Puc. 4.44. CxeMbl yCTaHOBKHU 3arOTOBKH OTBEPCTUEM Ha MOJIPYKUHEHHBIH KOHUYE-
ckuit (a) u ynpyrogaeopMupyemsiii (6) maabIbl

Ha puc. 4.45 nokazana cxema yCTaHOBKH BTYJKHM Ha KECTKYIO IHJIUH-
JIPUYECKYIO ONpaBKy (C 3a30poM) uisi 0OpaOOTKM HapyKHOW MOBEPXHOCTH.
MaxkcruMaabHO BO3MOXKHBIN MpU 00pabOTKE MApTHUH BTYJIOK SKCIIEHTPUCHTET
ocell OMpaBKH M OTBEPCTHS U MPEACTABISAET COOOM MOrPEIIHOCTh 0a3upOBaHUS
BTYJIKH B PaJUaIbHOM HAIllPABICHUU Eg,. [lorpemHocTs 6a3upoBaHusl BTYJIKU

B OCEBOM HAIPABJICHUU PaBHA HYIIIO.
Brnonne oweBuMaHO, 4TO 0O0€ECHEUUTH

paguaibHOe OMEHHE HApYXHOU IMOBEPXHO-

IN! CTU BTYJIKH OTHOCHUTEIBHO MOBEPXHOCTHU OT-

B A i Wi BEPCTUSl MEHbIIE 2€5 IPU JAHHOH CXeMe

YCTaHOBKM HEBO3MOkHO. Ha morpemHocTs
JIHaMETPa HAPYKHOU IMOBEPXHOCTU BTYJIKH

HOrPEIHOCTh 0a3MpOBaHUS E€g, HEMOCPEN-
Puc. 4.45. Cxema ycTaHOBKU P p or pea

BTYJIKH Ha )KECTKYIO onpaBky ~ CTBCHHOTO BJIMSHUS HE OKa3bIBAaeT, HO MO-
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’KET BBI3BATh MOTPEIIHOCTH (POPMBI TON TOBEPXHOCTH.
[TorpenrHoCcTs 0a3UPOBAHUS BTYIKU €g, MOXHO UCKIIOYUTH CIEIYIOIIUM

oOpazom:

® YCTAaHOBKOW Ha KOHMYECKYIO IIECHTPOBYIO OMPAaBKy C Majoi KOHYC-
HOCTBIO;

® YCTAaHOBKOMW Ha Pa3zKUMHYIO ONPABKY;

® YCTAaHOBKOW Ha MECTKYIO IMJIMHIPUYECKYIO OMPaBKY C rapaHTUPO-
BaHHBIM HATSATOM.

PaccMoTpeHHBIN TTpUMEp TTOKa3bIBACT, YTO MPHU BBHIOOPE CXEMBI 0a3upo-
BaHMsI 3aTOTOBKHU HY)KHO, B TIEPBYIO OYEPE/Ib, HICXOAUTHh U3 YCIOBHS obOecrede-
HUSl TOYHOCTH PACIOJIOKEHHS €€ TTOBEPXHOCTEH, a 3aTeM YK€ — U3 YCJIOBHS
oOecrieueHus 3a/IaHHbIX Pa3MEPOB.

IMorpemnocTh 3akpenuienus. [Ipu 3aKkperuieHHr TOJOKEHUE 3ar0TOB-
KW, JTOCTUTHYTOE TpU 0a3MpOBaHWH, B TOW WM WHOU CTEIICHH M3MEHSICTCS —
BO3HUKAET NO2PEUHOCMb 3aKpenieHus. DTy TOTPEIIHOCTh MOKHO paccMaTpH-
BaTh KaK OTKJIOHEHHE TEXHOJIOTMYECKUX 0a3 OT yCTaHOBOYHBIX 3JIEMEHTOB
PUCTIIOCOOJICHNSI, BO3HUKINEE MPHU 3akperieHud. [Ipudyem 3TO OTKIIOHEHHE
Oepercs Kak HauOoJIbLIee JJIs MAPTUU 3arOTOBOK.

[TpuurHaMu 00pa30BaHUs MTOTPEITHOCTH 3aKPETUICHHS SIBJISIOTCS

® KOHTaKTHbIC JAehOpMAaIMK B CTHIKAX TEXHOJIOTHYECKUX 0a3 ¢ ycTa-
HOBOYHBIMU 3JIEMEHTAMHU MPUCIIOCOOTICHUS;

e TOrpenrHoCcTH (HOPMBI TEXHOJIOTHMUECKUX 0a3 M TMOBEPXHOCTEH 3a-
TOTOBKH, C KOTOPBIMU B3aUMOJICUCTBYIOT 3a)KUMHBIE SJIEMEHTHI
MIPUCIIOCOOJICHUS;

® HEIMOCTOSIHCTBO CHJI 3aKPETUICHHUS W HEOJHOBPEMEHHOCTh MX MPH-
JIOKEHUSI.

Ha puc. 4.46 mokaszaHna cxema 3aKperieHus! 3aroTOBKU Kopmyca. [Ipu 3a-
KpEIJICHUH IPOUCXOIAT KOHTAKTHBIE 1e(OpPMaIIUU CThIKA «HUKHSIS IITIOCKOCTh
KOPITyCa—OIOPHBIE ITHIPU» U KOPITYC CMELIAETCs BHU3 HA BeMUYUHY A, . [Ipu
00paboTKe (3aKperuieHnH) MapTHH KOPITyCOB H3-3a KOJEOaHWM MapaMeTpoB
IIEPOXOBATOCTH U BOJIHUCTOCTH HWKHEW IJIOCKOCTH, a TAKXKE CHJI 3aKperiie-
HUS BEIUYMHA A, OKa3bIBAaeTCsA NEPEMEHHOU. Pa3sHOCTH MeXIy MaKcUMaib-
HBIM ¥ MUHUMAaJIbHBIM 3HAYCHUSMH STON BEJIMYHMHBI W TPEACTABISICT COOOM
HOTPEUIHOCTh 3aKPEIJICHUs KOpPIyca B BEPTUKAJIBHOM HAIIPABIEHUU €,, . Ciie-
JyeT OTMETUTh, YTO 3Ta MOTPENTHOCTh OKA3bIBAET TAaKOE KE BIMSHUE HA TOY-
HOCTbh 00pa0OTKH 3arO0TOBKHU, KaK M MOTPEIIHOCTh Oa3upOBaHUsI.
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P, ‘ P, Puc. 4.46. Cxema 3aKkpeniieHus
| 3arOTOBKH KOpITyca.
! 4 X P, — cuna 3akperuieHus
i i A

Ha puc. 4.47 npuBefeHbl CXeMbl YCTAHOBKH 3arOTOBKH Bajla B TPEXKY-
JTAYKOBOM CaMOIICHTPHUPYIOIIEeM maTtpoHe. 3-3a koHycooOpa3HOCTH 3ar0TOBKH
(puc. 4.47, a) npu 3aKkperyieHNH BO3HUKAET oceBas cuia P,, koTopas BbI3bIBa-

€T €€ CMELCHUE OTHOCUTENBHO NTaTPOHA HA BEJIMYMHY A . DTO CMEILEHUE NIPH

06pa60T1<e (SaerﬂﬂeHI/II/I) [MapTUHU 3aroTOBOK MOJKCT U3MCHATHCA OT HYJIA HO
HCKOTOPOI'oO MaKCHUMAJIBHOI'O 3HAYCHUA, KOTOPOC U IIPUHATO CHHUTATh IIOI'PCIII-
HOCTBIO 3aKpCIUICHUS B OCCBOM HAIIPABJICHUH €,, = Aomax .

Tak Kak MUIMHIPUIECKAs TOBEPXHOCTh 3arOTOBKH OOBIYHO HAJCIICHA OT-
KJIIOHEHUSIMHA (POPMBI KaK B OCEBOM, TaK W B TIOTICPEYHOM CEUYCHUSX, TO MPH 3a-
KPEIJICHUH MOKET CPOPMHUPOBATHCS TaKasi CHCTEMa CHJI, KOTOpasi BRI3OBET KaK
OCEBOE CMEIIICHHE 3arOTOBKH, TaK U €€ MEePEeKOC OTHOCUTEIILHO OCH MaTpOHa.
Takum 00pa3oM BO3HUKAIOT MOTPEIIHOCTH 3aKPEIUIeHHUs] 3arOTOBKH Baja B
OCEBOM (€,,) ¥ pPaHaIbHOM (€, ) HampaBieHUsX (puc. 4.47, 0).

Ei0=Lomar KP;
P

’

P

0

a o

Puc. 4.47. CxeMmbl 3aKperuieHus: 3ar0TOBKH Bajla B TPEXKYJIaUYKOBOM
CaMOLICHTPUPYIOILIEM MATPOHE: @ — IPU KOHYCOOOPa3HOCTH UIHHAPUYECKOM 1O~
BEPXHOCTH BAJIMKA; O — IPU HAJTMYUU MTOTPEITHOCTEN (hOPMBI 3TON TTOBEPXHOCTHU B

OCEBOM M TIOTIEPEUYHOM CEUEHUSX
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Puc. 4.48. Cxema nepemelieHuii u ne-
dbopmaruii TpU3MaTHIECKON 3arOTOBKH
MIPU 3aKPETUICHUH

183

OuyeBHIHO, YTO MpPHU MOJPE3KE
TOpIIa 3arOTOBKM Bajla Ha HACTPOCH-
HOM CTaHKe (KOr/a pe3el] 3aHMMaeT
HEM3MEHHOE TIOJIO)KCHHE OTHOCHU-
TEJILHO BBITOYKU KYJAYKOB) BBIICP-
KaTh pa3Mep A0 €ro JIEBOro Toplia
(TeXHOJIOTHYECKON 0asbl) ¢ Morpeni-

HOCTBbIO, MCHBIIIEH € HEBO3MOX-

30"
HO. ITorpemHnocTs 3aKpenaeHus €,p
HEIOCPEACTBEHHOIO  BIIMSIHUSL ~ HA
TOYHOCTh JHAMETPa 3aroTOBKH IPHU
o0TaunBaHUU HE OKa3biBaeT. OHAKO
3Ta MOTPEUIHOCTh MPUBOAUT K He-
PAaBHOMEPHOCTH MPUITYCKa Ha 00Ta-
YUBAHUE U MOJKET BBI3BATH MOSIBIIE-
HUE TMorpemHocTe ¢Gopmbl 00TO-
YEHHOM ITOBEPXHOCTH.

IIpm 3akperuieHUM Hapsay Co
CMEIIECHUSIMU M TMEepeKocaMu 3aro-
TOBKH OTHOCUTEJIBHO TpPHCHOCO0IIe-
HUS TIPOUCXOMAT U €€ COOCTBEHHBIE
nedopMaiiv, KOTOpble TaKKE OTHO-
CATCS K TOTPEIIHOCTSIM 3aKperuie-
HUA. OTu nedopmarii TECHO CBsI3a-
Hbl C TIOTPEIIHOCTAMU (HOPMBI TEX-
HOJIOTUYECKUX 0a3 3aroTOBKH.

Ha puc. 4.48 nana cxema 3a-
KpEIUICHUS] NPU3MATUYECKOM 3aro-
TOBKH, OCYILIECTBJISIEMOr0 C IOMO-
IIbIO0 PUXBATOB.

O6paboTtke (ToprieBoMy Ppese-
POBAHUIO) TOJBEPraeTcsi BEPXHIA
IJIOCKOCTh 3aroToBKU. Ee HIkHSAA
IJIOCKOCTh,  SIBJIAIONIASICS  YCTaHO-
BOYHOI 0a30M, M IJIOCKOCTH IOJIOK,
C KOTOPOM B3aUMOJECHCTBYIOT IIpHU-



XBaThl, UMEIOT TOTPeIHOCTH GopMbl. [lomoxeHne 3aroToBKu mociie 6a3upo-
BaHMS MMOKa3aHo Ha puc. 4.48, a (Touka A mpuHaIeKuUT 3arotoBke). [Ipenro-
JIOKUM, YTO TIPUXBAThl CpadaThIBalOT HEOJHOBpeMeHHO. llepBpiM B paboTy
BCTymaeT npasblii npuxsat. [log neiictBuem cuibl P, 3aroToBka moBepHETCS

OTHOCHUTEIIFHO TOYKH A. OI[HOBpeMeHHO OHa II0J ,HCI?ICTBHGM ATON CHIIBI (ee
COCTaBJ'ISII-OHIeﬁ PX) CMCCTUTCA BIIpAaBO Ha BCINYHHY €, H 3alMET MOJIOXKE-

HUe, TToKa3zaHHoe Ha puc. 4.48, 6. [Ipu cpabaThIBaHUM JIEBOTO MpPHUXBaTa 3aro-

TOBKA IIPH OTIPEJICTICHHBIX YCIOBHAX OyAeT ynpyro nedopMupoBaHa cuiioi P,

Ha BEIMYHMHY €,,. 3arOTOBKA IIOCIE 3aKPEIUICHUS U (Ppe3epoBaHUS BEpXHEU

TUTOCKOCTH TIOKa3aHa Ha puc. 4.48, ¢. Ilpu packperuieHnn 1o 1eHCTBUEM CHIT
YOPYTOCTH MaTepHhalia HUXKHSS TUIOCKOCTh 3arOTOBKH NMPUMET MEpBOHAYAIb-
Hyto ¢popmy. IIpu 3TOM 00paboTaHHas BEpXHsS MIIOCKOCTh MPUOOPETET COOT-
BETCTBYIOIIYIO MTOTPEITHOCTH (POPMBI Ag (puc. 4.48, 2).

O4eBUHO, YTO B PACCMOTPEHHOM MpuUMepe AehopMaliy 3arOTOBKH MO-
T'YT OBITh PE3KO YMEHBIIIEHBI, €CIIU CHJIBI 3aKPCTICHUS TPIIOKUThL HE Tapai-
JIEIBHO, a MEPHEHAUKYISPHO TiockocTu XOZ.
OCHOBBIBasICb Ha BBIIIE M3J0KEHHOM, MOXKHO YKa3aTbh, 4YTO JJII COKpa-
IICHUS TIOTPEIIHOCTH 3aKPETUICHUS HE0OXO0AMMO:
e o0OecreunBaTh BBICOKYIO TOYHOCTh M KAadeCTBO TOBEPXHOCTHOTO
CJIOSI TEXHOJOTHYECKHUX 0a3;
e oOecreunBaTh pPAIMOHAIILHOE HAMPABICHWE M TOYKHU MPHUIIOKEHUS
CHJT 3aKpETICHUS;
® CTa0WIM3UPOBATh 3HAYEHUS CHJI 3aKPEIUICHUS MyTeM HUCIOJIb30Ba-
HUSI MEXaHU3UPOBAHHBIX MTPUBOJIOB B MPUCITOCOOTICHUSX.

HorpemHocTs nMpucnocodeHusi. JTa MOTPEMIHOCTh €, SABISETCA pe-

1p
3yJbTaTOM HETOYHOCTEH M3TOTOBJICHUS HpI/ICHOCO6J'ICHI/ISI M €ro YCTaAaHOBKH Ha

CTaHKE, a TAKKE€ HEPABHOMEPHOTO M3HOCA YCTAHOBOYHBIX 3JIEMEHTOB OT MHO-
TOKPATHOTO B3aUMOJICMCTBUSI C 3aTOTOBKAMM.

Hampumep, mupoko HCIONb3yeMbIE TPEXKYJIAYKOBBIE CAMOLICHTPUPYIO-
[IM€ MATPOHBI MPU KAXKJOW YCTAHOBKE Ha IIMUHJEIE CTAHKA 3aHUMAIOT pa3-
JIUYHBIE TOJIOKEHUS, KOTOPhIE KOJICOTIOTCS B Mpejeax 3a30pa MEXIy IMoca-
JIOYHOW IIEWKOW IIHUHAECIS W MOCAJ0YHBIM OTBEPCTHEM B maTpoHe. Bceien-
CTBHE ITOTO 3aroTOBKA, YCTAHOBJICHHAs B IMATPOHE, OKAa3bIBAETCS HECOOCHOU
co mmuHAeneM craHka. Kyiauky matpoHa u3-3a 3a30pOB MEXKAY HUMH U
HaIMPABJISIONMMU TIPU 3aKPETUICHUU 3arO0TOBKH MEPEKAIMBAIOTCS. ITO BEAET K
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MEPEKOCy 3aroTOBKM OTHOCUTENBHO INMUHAENA cTaHka. [Ipm skcmimyaranuu
NaTpoHa YCTAaHOBOYHBIE MOBEPXHOCTH KYJIAYKOB H3HaImMBaroTcsa. M3HoC y
Pa3HBIX KYJAYKOB MOXXET OBITh HEOAMHAKOBBIM. OH TaKXe€ MOXET COMPOBOXK-
JaThcsl 00pa3oBaHUEM MOTPEHIHOCTEH (POPMBI yKa3aHHBIX TOBEpXHOCTEH. Bee
ATO YBEJIIMYUBAET MOTPEUTHOCTh YCTAHOBKU 3arOTOBOK.

JIns  yMEHbIIEHUsS pPacCMaTPUBAEMOW COCTABJISIONIEH MOTPEIIHOCTH

YCTAaHOBKHU 3arOTOBOK HEOOXOIUMO:

® [OBBIIIATh TOYHOCThH MPHUCIOCOOJIEHUN U TOYHOCTh UX YCTAaHOBKHU
Ha CTaHKE;

® UCIOJB30BaTh MPUCIIOCOONICHHS C MHUHUMAJIbHBIM YHUCIOM IIO-
JIBYKHBIX COTIPSKCHUIN;

® BBIIOJHATH 00PA0OTKY YCTAHOBOYHBIX MOBEPXHOCTEH MPHCHOCOO-
JICHUI HETIOCPECTBEHHO HA TOM CTaHKE, JJIs1 OCHAIIEHUSI KOTOPOTO
OHM TIPEHA3HAYCHBI.

Hampumep, morpeniHocTh YCTaHOBKU BTYJIKA Ha BHYTPHUILIM()OBAIEHOM
CTaHKE MOKHO PE3KO COKpPATUTh, €CIIM BMECTO TPEXKYJIA4YKOBOTO CAMOILIEHTPH-
PYIOIEro MaTpoHa MCIOIb30BaTh MEMOPAHHBIH MATPOH.

[Ipocreiimmii MemOpaHHbIi aTpoH (puc. 4.49) cocToUT U3 IIAHIIANObI
1, meMOpanbl 2 ¢ OOJIBIINM KOJIMYECTBOM KyJaukoB 3 u mtoka 4. [Tpu Bo3aei-
CTBUU IIITOKAa HA MeMOpaHy MOCEHssI MPOTHOaeTCs, a KyJIauku pa3BOJsATCS U
oOpaboTaHHas BTyJka 5 m3Biekaercs u3 narpona (puc. 4.49, a). 3arem ycra-
HABJIMBAECTCS CIEAYIOIIasl BTYJIKA, IITOK OTBOJUTCS BJIEBO U TOJ JIEHCTBHUEM
CWJI YIPYroCTU MaTepuaia MeMOpaHa MPUHUMAET NIepBOHAYANLHYIO (hopmy, a
KyJIQauKH CBOJASATCS M 3AKUMAIOT BTYJIKY (puc. 4.49, 6).

Puc. 4.49. MemOpaHHBI TaTPOH:
@ — ¢ pa3BeICHHBIMH KYJTauKaMU; 6 — CO CBEICHHBIMH KyJIauKaMu
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[Tocne yctaHOBKM MEMOpPaHHOTO MaTpOHA HA CTAHOK YCTAHOBOYHBIE ITO-
BEPXHOCTHU €r0 KYJIauKOB IUIM(YIOT Ha 3TOM K€ CTaHKE. JTO MO3BOJISIET MpakK-
TUYECKU YCTPAHUTh BIUSHHUE MOTPEIIHOCTH YCTAaHOBKH MAaTPOHA HA CTAHKE W
M3HOCA €r0 KYJIAYKOB HA TOYHOCTh YCTAHOBKH 3arOTOBKH.

AHanornyHeIM 00pa3oM MOCTYHAlOT W B psANE APYrux ciaydaeB. Tak,
TPEXKYJIaYKOBBIC CAMOIICHTPUPYIOIIUE MATPOHBI OCHAIIAIOT «CHIPHIMU» KY-
JAYKaMH, KOTOPBIE pacTauYUBaOT HEIIOCPEACTBEHHO HA TOKapHOM cTaHke. [1o-
CJIe YCTaHOBKH 3JIEKTPOMArHUTHOM MUIMTHI Ha TUIOCKOUUIU(OBAIBHBIA CTaHOK
€€ YCTaHOBOYHYIO TUIOCKOCTh B 003aTEIbHOM MOPSAKE NUTM(YIOT HA ITOM Ke
cTtaHke. Tak e MOCTYMAaT MPU U3HOCE YCTAHOBOYHOW IUIOCKOCTH ATOU ILUIH-
THI.

OmnpenesieHue NOrpemIHOCTH YCTAHOBKHU. [lorpemiHoCTs yCTaHOBKU 3a-
TOTOBKH €. (B 3alaHHOM HAMpaBJICHUHU) HAXOJUTCSI CYMMHPOBAHUEM €€ CO-

CTaBJIAIOIIHUX. PaCCManI/IBaH €61 €3 N E KaK IT10JIA1 paCCCHUBAHUA CﬂyqaﬁHBIX

1p
BCJIMYMWH, UMCIOIIUX HOPMAJIbHOC PACIIPCACICHUC, I10JIYIacM

€y :\/sg+s§+sﬁp

[TorpemnocTs 0a3upoBaHus (€g) ONPENENAETCS PACYETOM Ha OCHOBE
reOMETPUUECKUX cooTHomeHUH. [lorpemHocTts 3akpemienus (€,) U MOrpen-

HOCTBb HpI/ICHOCO6J'I€HI/IH (Snp) HaXOJATCA II0 CIIPABOYHHKAM. Tak kak pa3ac-

JIUTh 3TH COCTABJIAIOINUC ITIOI'PCIMHOCTH YCTAHOBKH IIPH HUX SKCIICPUMCHTAJIb-
HOM OIIPpCACIICHHUHU 3aTPYAHHUTCIBHO, TO O0OBIYHO B CIIpaBOYHHUKAX YKAa3bIBACTCA
TOJIBKO 3HA4YCHUC IIOI'PCIIHOCTH 3aKPCINICHHUA, B KOTOPYIO BXOAUT MU IIOI'PCII-
HOCTBb COOTBCTCTBYIOUICTO HpI/ICHOCO6J'ICHI/IH. C YUYE€TOM CKA3aHHOIO IMOJIy4acMm

€y =\/s§ +8§ .

IIpu ycTaHOBKE 3aroTOBOK B LIEHTPAX, CAMOLICHTPUPYIOIIUX aTPOHAX, HA
pa3zKUMHBIX ONpaBKax W T. . 0a3uMpoBaHHE M 3aKpEIUICHHE 3aroTOBOK OCY-
LIECTBIIAETCS OJHOBPEMEHHO, IMOATOMY OTIAEIUTh UX JIPYr OT Apyra TPYAHO.
[IpuHATO CUUTATh, YTO B YKA3aHHBIX CIIy4asiX MOTPELIHOCTh O0a3UpOBaHMS 3a-
TOTOBOK B PaJHaIbHOM HANPABICHUHU paBHA HyI0. TakuM 00pasoM €y =&,.

YcraHoBKa 3aroroBOK ¢ BbIBepkoil. Hapsgy ¢ paccMOTpeHHOH BbIlIe
YCTAHOBKOM 3aroTOBOK B MPUCIOCOOJIEHUAX O€3 BBIBEPKU B YCIOBHUSAX €IU-
HAYHOI'O Y MEJIKOCEPUHNHOI0 IIPOU3BOJICTBA IIUPOKO MCIOJIB3YETCS YCTAHOBKA

C BBIBepKOﬁ ITOJIOXKCHHUA Kﬂ)KI[OfI 3arOTOBKH II0 PasMCTOYHBIM PHCKAM HJIN
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HEIOCPEJICTBEHHO 0 MOBEpXHOCTH 3arotoBku. Ha puc. 4.50 nmokasana cxema
BBIBEPKH ITOJIOKEHUS BTYJIKM Ha BHYTpHIUIH(OBaIbHOM cTaHke. J{is obecme-
YEeHHUsI JKECTKOTO JIOMyCKa paauaibHOro OueHus numdyemoro orBepcTus 1
OTHOCUTEJIBHO paHee MPOILIM(POBAHHOTO OTBEPCTUS 2 IMOCTYHAIOT CIIEAYIO-
muM o6pazom. C MoMouibio MPOKIaJ0K 3 U HEOJHOKPATHOIO 3aKperyIeHUs—
pacKperieHus] BTYJIKH JOOMBAIOTCSA JTOMYCTUMOTO PaTUATbHOTO OMEHUS OT-
BEpPCTUs 2 OTHOCUTENIBHO OCH IIMUHAENA 0a0Ku u3nenus. ITo OueHue u3Me-
PSIOT B IBYX CEUYEHUSX OTBEPCTHUS 2 C TIOMOIIBI0 HHAMKATOPHOTO YCTPOICTRA.
[Tocne BbIBepkH Mpou3BOAAT HUM(oBaHUE OTBEpCTHS 1.

Puc. 4.50. CxeMa BBIBEPKH MOJIOKEHUS BTYJIKH

[TorpentHocTh yCTAaHOBKM 3arOTOBKM C BBIBEPKOW paBHA MOTPEIIHOCTH
BBIBepKkH. Hampumep, eciy 1mociie BBIBEPKH BTYJIOK paJHalibHOE OMEHHUE OT-
BEpCTUS 2 OTHOCHUTEIBHO OCH IIMUHACTS OaOKM W3IEus COCTABISIET JI0
0,01 MM, TO MOTPENMIHOCTh YCTAHOBKH BTYJIOK B PaJMaIbHOM HaIpaBJICHUH
g,=0,005 mm. Ilpn sTOM €, BKIIOYaeT B ce0s Kak MOIPEIIHOCTb 3aKperuie-

HUS, TaK U IOTPEUIHOCTb MPUCITIOCOOIEHHUS.

Heo0OxoaumMo OTMETHUTH, YTO BBIBEPKA MO3BOJSET 00OECIEUUTHh BBICOKYIO
TOYHOCTb YCTAHOBKHM 3aroTOBOK, HO SIBJISIETCSI OYEHb TPyJIoeMKOH. [ToaTtomy
YK€ B YCIIOBHUSIX CEPUITHOIO MPOU3BOJCTBA YCTAHOBKHU 3arOTOBOK C BBIBEPKOM
cTaparotcsi u3beratb. Bmecte ¢ TeM, B OTIEIBHBIX CIIydasiX MPOLIECC BHIBEPKU
aBTOMATU3HUPYIOT U 3(PPEKTUBHO UCIOJIB3YIOT YCTAHOBKY 3arOTOBOK CJIOHOM
(OpMBI ¢ BBIBEPKOM B YCIOBUSAX KPYITHOCEPUIHOTO IPOU3BOICTBA.
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4.2.1.8. IlorpemHoCTh pPa3MEpPHOl HACTPONKH TEXHOJOTMYECKO
CHCTEMbI

[lox pasmepnoii nacmpoukot TEXHOIOTHYECKOW CUCTEMbl MOHUMAETCS
pUIaHUE PEXKYIIUM KPOMKAM MHCTPYMEHTa TPeOyeMOTO MOJI0XKEHUSI OTHOCH-
TEIHHO TEXHOJIOTHYECKUX 0a3 3arOTOBOK. 3ajjaua pa3MepHOl HACTPOUKH — TTO-
Jy4eHUEe pa3Mepa 3aroTOBKH B IMpejiesiax YCTaHOBJIEHHOTO MOJIs JOITyCKa.

OCHOBHBIM METOJIOM Pa3MEPHON HACTPOWKHU SIBIISICTCS METOJ MPOOHBIX
X0JIOB, CYTh KOTOpOro coctout B cieaywomeM (puc. 4.51). K ycranoBineHHo#
Ha CTaHKE 3aroTOBKE MOABOJAT UHCTPYMEHT, MPUAAIOT EMY C IIOMOIIbIO JTUMOa
TaKOe MOJIOKEHUE, MPU KOTOPOM PHUCK TMOIYYUTh OpPAaKOBAHHYIO 3arOTOBKY
CBOJIUTCS K HYJIIO U 00pabaThIiBalOT HEOOJBIION ydyacTOK moBepxHocTu. [Tocme
ATOTO CTAHOK OCTaHABJIMBAIOT, U3MEPSIOT MOIYYCHHBIN pa3Mep, OMpenessioT
€ro OTKJIOHEHHE OT TpeOyemoro (Hampumep, pa3Mepa Mo YepTeKy ACTalu) U
BHOCSIT C TIOMOIIBI0 JIUMOA TOMpPaBKy B IOJIOKEHUE HUHCTPYMEHTa. 3aTeM
BHOBb BBITIOJHSIOT MPOOHBIN XOJ, U3MEPSIOT MOJYYEHHBIH pa3Mep W TpH
HEO0OXOUMOCTH BHOCSIT HOBYIO TIONPaBKY B TMOJIOKEHHE HHCTPYMEHTa. Tak
MyTeM MPOOHBIX XOAOB IMOJYYa0T pa3Mep B Mpejenax yCTaHOBJICHHOTO MO
nomnycka. Ilocne 3Toro ob6pabarbiBalOT 3aroTOBKY Ha BCIO JJIMHY, T. €. OCY-
HIECTBIISIIOT pabouuil X0/, YKa3zaHHBIC JCUCTBUS BBITIOJHSIIOT MIPU 00pabOTKe
KaXKJI0M TOBEPXHOCTH 3aroTOBKU. OHU 1IETMKOM MOBTOPSIIOTCS MpU 00paboTKe
KaXJ0M MOCIIEIYIOIEN 3arOTOBKH.

Puc. 4.51. Cxema pa3mepHOil HACTPONKHA METO/I0M IIPOOHBIX XOAO0B:
l,, |, — cooTBETCTBEHHO y4acTKN yCTAaHOBHBIIETOCS MPOIIECCa PE3aHHUs

IIpY IEPBOM M BTOPOM MPOOHBIX XOAaX
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Yrobbl mporecc pe3aHus ObLT YCTAHOBHMBILIKMMCS, JJMHA ydacTKa IO-
BEPXHOCTH MPHU KAXKIOM CIIEAYIOIIEM TPOOHOM X0JI€ I0JKHA OBITh HECKOJIBKO
Oospiie, yem mpu npeasiayiieM (puc. 4.51). Eciu pimuHa obpabatbiBaeMoit
MOBEPXHOCTH HEOOMbIIas, TO IPOOHBIE XO/IbI BHITIOJHAIOT HA BCEH JJTHHE.

Heo0xoaumMo moayepKHyTh, YTO MPU METO/E MPOOHBIX XOJ0B PEXKYIIe-
My HHCTPYMEHTY Tiepe]; 00paboTKO# pa3HBIX 3arOTOBOK MPHUIACTCS Pa3IMuHOE
M0JIO)KEHUE OTHOCUTEIBHO UX TeXHOJOrn4ueckux 6a3. Hanmpumep, npu o0Tauu-
BaHUU HAPYKHOU MOBEpXHOCTH (puc. 4.51), ueM BhbIlIE TBEPAOCTb 3aTOTOBKH U
00JIbIlIe CHUMAEMBI ¢ Hee MPUITYCK, TeM OJIMKE K OCH 3arOTOBKH pacrojara-
€TCS MHCTPYMEHT Iepe]] BBIIOJHEHUEM padoyero xojaa. 3a C4eT 3TOro B 3Ha-
YUTEJIBHOU CTENEHU COKPALIAIOTCS MOTPEIIHOCTU 00pabOTKH 3aroTOBOK, BBI-
3bIBAEMbI€ YIPYTHMMH J1e(hOpMaLUIMU TEXHOJIOTMUYECKOM CUCTEMBI OT CHJI pe-
3aHuda. O4eBUIHO, YTO MPU 3TOM METOJE Pa3MEpPHON HACTPOUWKH MOTYT OBITh
TaKXe CYIIECTBEHHO CHUKEHBI MOTPEITHOCTH 00pabOTKH 3arOTOBOK, 00YCIIOB-
JICHHBIE M3HOCOM PEXYILEro MHCTpyMEHTa. BcliecTBHE BhINIE M3T0KEHHOTO
METOJ] MPOOHBIX XOJ0B 00ECIEUNBAET BBICOKYIO TOYHOCTh 00pabOTKH 3aroTo-
BOK, HO OKa3bIBa€TCs B OMMCAHHOM BBIILIE BAPUAHTE OUYEHb TPYAOEMKHUM. [lo-
ATOMY €T0 INPUMEHSIOT B OCHOBHOM B YCJIOBHSIX €IUHHYHOTO M MEIKOCEPHii-
HOTO TPOU3BOJICTBA.

[Tpu mmmdoBaHUM U XOHHHTO-
BaHUU METOJl MPOOHBIX XOAOB 3(-
(PEKTUBHO MCTIONB3YIOT U B CEPUIHOM
NPOU3BOJACTBE, OCHAaIas  CTaHKU
npubopamMu aKTUBHOTO KOHTposisi. Ha
puc. 4.52 npuBeneHa cxema nuIHQo-
BaHUSl 3arOTOBKM Ha KpyrJoumuugo-
BaJIbHOM CTaHKE C MPUOOPOM aKTHB-

2z \ HOTO KOHTPOJISI, KOTOPBIM OCYILECTB-
Jr i JS€T HENPEPBIBHOE HM3MEPEHHUE Te-
7 KylLiero pasmepa 3aroroBku. Korga

TEKYIIUN pa3Mep oKasbIBaeTcs OJn3-

Puc. 4.52. Cxema nuudoBaHus 3aroToBs-
KU Ha KpyTaouuin($oBaIbHOM CTaHKE
¢ MpuOOPOM aKTUBHOTO KOHTPOJIS:
1 —3aroroBka; 2 — nuM(OBaNBHBIN KPYT;
3 — npubop aKTUBHOT'O KOHTPOJIS

KUM K TpeOyemomy, mpubop cHavaia
BbIpabaThiBa€T KOMAaHAY Ha MpeKpa-
LIICHUE paJUajIbHOM I0JauH, T. €. Ie-
pEXOAy K PEKHMY BBIXa)KUBAHHUS, a
3aTeM, KOTJla TEKYLIMWA pa3mep 3aro-
TOBKH OKa3bIBA€TCS B MPEAEIax MoJist
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JI0ITyCKa, JaeT KOMaHIy Ha oTBOJ uuiddoBaibHOro kpyra. [Ipubopamu akTus-
HOT'O KOHTPOJISI OCHAIAIOT MPaKTHUECKH Bce NuiMdoBanbabie cTanku ¢ YITY.
[Ipuyem >TH MpUOOPHI BBHIMOJIHSAIOT IMUPOKOIMANIA30HHBIMU, TPOTrPAMMUPYeE-
MBIMH, YTO TIO3BOJISIET OJJHUM MPUOOPOM KOHTPOJIUPOBATH Pa3HbIC pa3MephI.

B ycnoBusix cepuitHOro M1 MacCoBOTO MPOM3BOACTBA HACTPOIKA BEETCS
Ha 00pabOTKy MapTUHM 3aroTOBOK. [IpyM 3TOM HMHCTPYMEHTY MPUIACTCS HEU3-
MEHHOE TMOJI0’KEHUE OTHOCUTEIBLHO YCTAaHOBOUHBIX 3JIEMEHTOB MpHUCIOCcO0IIe-
HUS U TIPU 3TOM TOJOKEHUH TPOU3BOAUTCA 00paboTKa BCEX 3aroTOBOK Map-
TUH JO €ro mojHacTpoiku. Takass 0OpabOTKa 3arOTOBOK IMOIy4YWJIa Ha3BaHUE
«o0paboTka Ha HACTPOEHHBIX cTaHKax». Ha puc. 4.53 npuBenena cxema ¢pe-
3epOBaHUA yCTyla 3arOTOBKH, OCYIIIECTBISIEMOTO KOHIIEBOM (Ppe30il Ha BepTHU-
KaJbHO-(hpe3epHOM cTaHke. Ppe3e ¢ NOMOIIbI0 METOAA MPOOHBIX XOJI0B MPHU-
JaeTcsl HEM3MEHHOE TOJI0KEHUE OTHOCUTEIBHO HENOJBUKHOU IyOku 1 THCOB
¥ WX OCHOBaHHS 2 U COOTBETCTBEHHO TEXHOJOTUYECKUX 0a3 3arOTOBKH, KOTO-
poe obecrieunBaeT MOJIyYeHUE TEXHOJIIOTUYECKUX pasmepoB A u A, B mpene-

JaxX YCTAHOBJIEHHBIX MoOJied TonyckoB. DYHKUIMM CTaHOYHUKA (OrepaTopa)
CBOJAATCS K YCTAHOBKE M CHATHIO 3arOTOBOK, BKJIFOUEHUIO U BBIKJIIOUECHHIO T10-
Ja4 CTOJIA U IEPUOJUYECKOMY KOHTPOIIO pasmMepoB A m A,, KOTOpbIE IIpU

o6pa60T1<e IMapTHUH 3aIrOTOBOK BBIACPIKUBAIOTCSA aBTOMATHYCCKH.

Puc. 4.53. Cxema (pe3epoBaHus 3arOTOBKH
Ha BEPTHKATHHO-()PE3EPHOM CTAHKE
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ITpu npubnuxenun pasmepos A u (uau) A, K rpaHuLiaM MoJeH JOIycC-

KOB, KOTOpOE B OOJIBIIMHCTBE CIIy4yaeB MPOUCXOANT M3-3a U3HOCA UHCTPYMEH-
Ta, MPOU3BOJIUTCS NOJHACTPOUKA TEXHOJIOTHYECKOU CUCTEMBI.

Jns pa3sMepHOM HACTPOMKHU TEXHOJOTHMYECKON CHUCTEMBbI HEOOXOIUMO
3HaThb HACTPOCYHBIN pasmep. Hacmpoeunvim pasmepom A, (cm. puc. 4.51)

INPUHATO Ha3bIBaTh pa3Mep 3aroTOBKH, K MOJYYEHHUIO KOTOPOrO HYXKHO CTpe-
MUTBCS MIPU HACTPOMKE.
ITpu MeTone MpOOHBIX XOJOB B KAauyeCTBE HACTPOEYHOIO paszMmepa A,

OOBIYHO MCIOJIB3YIOT CPEIHUN pa3Mep 3aroTOBKU 4. , T. €.

cp?

A =4 = AH6 +AHM
H  “cp
2
rac AH6’AHM — COOTBETCTBEHHO HAWOOJIbIIIEE 1 HAUMEHBIIIEE InpECaAcCIIbHBIC 3Ha-

YCHHA TCXHOJIOT'MYCCKOI'O pasMcCpa, BBIACPKUMBACMOI'O Ha JAHHOM IICPEXOAC
(OﬂepaI_II/IH). MDaKTUYECKUE 3HAYCHUS TEXHOJOTMYECKOr O pasMcEpa BCCTr1a B TOM
WJIM UHOM CTENEHU OTINYAIOTCS OT AH HauOombmee oTKIOHEHHE (baKTI/I‘-IC-

CKOI'0 TEXHOJIOTMYECKOI0 pa3Mepa OT A, B IapTHH 3arOTOBOK, U3MEPEHHOIO
Ha y4acTKe MPOOHBIX XOJ0B, MOYKHO CUUTATh IMOTPEIIHOCTHI0 HACTPOUKH. JTa
TMOTPEINHOCTh A, CKJIaJBIBACTCS U3 NMOTPEITHOCTH PETyIUPOBaHUA A .. TI0-
JIOKEHHs MHCTPYMEHTA 10 JUMOY M MOTPEHIHOCTH M3MEpeHus A . pasmepa

3arotoBku. CumuTas pacupenesieHus MOrpelIHOCTeN PeryJIupoBaHus U U3Mepe-
HUSL HOPMAJIbHBIMHU, TOTPEIIHOCTh HACTPOMKH METOJOM MPOOHBIX XOJOB

HaXOoJIST 0 popmyJie
[12 2
AH = Aper + AI/I3M '

HorpemHocts A, ONpPEAEISACTCS LEHOW JENCHHS TMMOa CTaHKa, MO-

IPEIIHOCTh A, 3aBUCHT OT THIIa U3MEPUTEIBHOTO HHCTPYMEHTA. JlaHHbBIE 00
ATUX MOTPEIIHOCTSIX MPUBOAATCS B CIIPABOYHOM JIUTEPATYypE.

IIpu Hactpoiike Ha 00pabOTKy MapTHM 3arOTOBOK HACTPOEYHBIA pa3zMep
A, noJKeH ObITh TaKUM, YTOOBI MOYKHO OBUIO IOJIyYUTh BO3MOXKHO OOJIbIIEE
YMCII0 TOJHBIX 3arOTOBOK 10 MOAHACTpoilku. Jlns onpenenenus A, , obecrne-

YUBAIOIIETO 3Ty BO3MOXXKHOCTh, HY)KHO pacriojlaraTh TOYEYHOW JUArpaMMOH,
10 KOTOPOW MOYKHO CYJUTH O CIyYalHBIX U CUCTEMATHYCCKUX IMOTPEITHOCTIX
00paboTKN B 3aBUCUMOCTH OT BpeMeHU ! uiu yucia oOpaboTaHHBIX 3aroTo-
BOK N. OmHAKO TOYEUHYIO JUArpaMMy MOXKHO TIOJYYHUTh TOJIBKO HAa OCHOBE
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U3MEPEHUI pPa3MEpOB 3aroTOBOK B MPEANISCTBYIONIUN TMEpUOa padOTHI; Ha
MOMEHT IEepPBOM HACTPOWKH TaKOW TUarpaMMbl HET. B cBsi3u ¢ 3TUM pa3mep-
HYI0 HACTpPOWKY Ha 00pabOTKy MapTUH 3arOTOBOK I1eJeco00pa3HO BBITIOIHSATH
B JIBa ATaIma, KaK 3TO MOKa3aHo Ha puc. 4.54 1y ciaydasi IOJIy4eHHUs OXBaThIBa-
€MOro pa3mMepa.

A
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(A1
Puc. 4.54. Cxema pa3mepHOi HACTpOilku Ha 00pabOTKY MapTHUU 3arOTOBOK

Ha nmepBoM 3tarme, xenasi UCKJIIOYUTH Opak, METOJAOM MPOOHBIX XOJOB
MPOU3BOAAT HACTPOMKY, MCIONB3ys B KadecTBE HACTPOEYHOTO pasmepa A
CpellHee 3HaueHHEe TexHoJoruyeckoro pazmepa A. Ilpu 310l HacTpoiike BbI-
MOJIHSIIOT 00pabOTKy MapTHH 3arOTOBOK, U3MEPSA UX pa3Mephl B MOPSIIKE CXO-
7la CO CTaHKa W, TAKUM 00pa3oM, MOJIy4ar0T TOYCUHYIO JUarpaMmy 00paOOTKH.
Ha Heill cuctemaTuyeckre MOrpemHOCTH M3-3a U3HOCA MHCTPYMEHTA OIpelie-

Y ’
JIIFOTCST TAHTEHCOM yTJla HakiIoHa K ocu abermce mpsimon A = f (), rome A -

TEKyIllee CpeJHee 3HaueHUe pa3mepa 3aroToBokK. CilydaliHbIE MOTPEITHOCTH
XapaKTePU3yIOTCS MOJIEM paCCEUBaHUS pa3Mepa, TPaHUIIBl KOTOPOTO IMOKa3aHbI

npsMbiMi  Tapayensaeiva - mpsimoit A = f(t).  Tlapamerpsr  byHKImH

A = f(t) Haxomar MeTOJOM HAaMMEHBIIMX KBAAPAaTOB. TeKyilee 3HAYEHUE
CpPEIHEro KBAJPATUYHOTO OTKJIIOHEHHUS Pa3sMEPOB MOACUYUTHIBAIOT JIISI TPYIIIIbI
(1, 11, NI ...) mocrnenoBaTenbHO 00paOOTAHHBIX 3arOTOBOK. VX YuCIIO B TpyIIe

n, OOBIYHO TPUHHUMAIOT, paBHbIM 5. Tak Kak aJis 3arOTOBOK Pa3HBIX TPYII
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CpCaAHNUC KBAAPATUIHBIC OTKJIIOHCHHUA OKa3bIBAOTCA HCCKOJBKO OTJIMYHBIMHU
APYr OT JApyra, TO M3 HHUX BbIOMparoT HamOoumbmiee. CunTas pacmpenercHHe
pasMepoB B TIpeienax IMOJs PacceMBaHMs HOPMAJbHBIM, HPHHUMAIOT
®; = 60} pax -

Ha BTOpOM 3Tame HacTpOWKH, ejas JOOMThCS IMOJTYYCHHUS] BO3MOXKHO
OOJBIIEro YHClla TOAHBIX 3arOTOBOK O€3 ITOJHACTPOMKH, I0JE PacCeHBAHU
pa3MepoB (; CMEIIAIOT K HIDKHEH IpaHHIE TOJIS JOMyCKa Ha TEXHOJIOTHYe-

ckmii pasmep A. (Tamrescs! yrios nakinona npsmeix A= f(t) u A =f(t)
CUMTAIOT OJUHAKOBBIMM). B KadecTBe HacTpoeyHOro pasmepa A4, Oepyr pas-
Mep A, +30; ., - METOMOM MPOOHBIX XOJ0B MPOM3BOMIAT HACTPOMKY TEXHO-

JIOTHYECKOW CHCTEMBI Ha ATOT pa3Mep. 3ateM o0padaThIBAIOT HECKOJIBKO 3aro-
TOBOK, U3MEPSIFOT UX pa3sMephl M, €CIU CpeaHee 3HaueHHe (aKTUICCKUX pas-

MEpOB 3THX 3arOTOBOK Ay OKa3bIBACTCS OMM3KUM K A, = A, + 30,y , TO

MPOU3BOAAT 00pabOTKY MapTUH 3aroTOBOK. B IPOTMBHOM cilydae BHOCST KOp-
PEKIMIO B MIOJIOKEHUE PEXKYIIETO NHCTPYMEHTA.

AHaNOruuHeIM 00pa3oM MPOU3BOJUTCS pa3MepHasi HACTPOWKa JUIsl MOJTy-
YEHUs OXBATBIBAIOILUX Pa3MEPOB B IIAPTUHU 3ar0TOBOK. B 3TOM cityyae HacTpo-
€4YHBIM pa3Mep Ha BTOPOM 3Tare HACTPOUKH COCTABUT

AH = 141—[6 - 30tmax .
[TorpenrHOCTBIO HACTPOUKHM A, Ha 00pabOTKy MapTHUU 3arOTOBOK MOKHO

CUUATATh OTKJIOHEHUE A@ OT A,. DTy NOrpemHOCTb ONPEAEIAIOT 1o (hopmyiie

Ay = A2 + A2, + A

per pacy !

rac A — HOTPCIIHOCTL ONPCACICHUSA A[(l) H3-3a OIrpaHUYCHHOCTH YHCJIa 3a-

pacu

roToBOK B rpymie N . ITorpemtocts A, ., HAXOAUTCS IO COOTHOIICHUAM Ma-

pacu

TeMaTUYECKON cTaTHCTUKU. Hampumep, mpu N =5, G;max =0,02 MM ¢ Bepo-

~ 0,02 Mmm.

Ecnu ydecTh MOrpemHocTs HaCTPOMKH, TO (OPMYIIbI AJIs ONpeaeaeHUs
HAaCTPOEYHOTO pa3Mepa MpU MOJYYEHUH OXBATBIBAEMBIX M OXBATHIBAKOLIUX
pa3sMepoOB 3ar0TOBOK COOTBETCTBEHHO IPUMYT BUJL

A]-) = A]-)M +36tmax +AH;
AH = AH6 - 3Gtmax - AH

sitHOCTRIO 0,9 momyunm A,
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Pa3mepHas HacTpoiika TEXHOJOTHYECKOW CHUCTEMBI, OCOOEHHO TPH MHO-
TOMHCTPYMEHTHOM 00paboTKe, OKa3bIBAE€TCS JIOCTATOYHO TpyaoeMKou. Jlis
CHUKEHUSl TPYJAOEMKOCTH MPUMEHSIOT HACTPOWKY MO 2mMal0HY, KOTOPbIN
MIPEACTABISIET COO0M aHamor 0OpabdaThIBAEMOM Ha CTAHKE 3aTOTOBKH.

DTaloH yCTaHAaBIUBAIOT HAa HEPAOOTAIOIMIMKA CTAHOK BMECTO 3arOTOBKH,
3aTeM CYIIOPTHl CMEUIAIOT B MOJIOKEHHUE, COOTBETCTBYIOIIEE OKOHYAHUIO pa-
6ouero xona. Ilpu aToM pexyliue MHCTPYMEHTHI YCTaHABIUBAIOT U 3aKpell-
JISIOT B JIEPXKATEISAX TaK, YTOOBI MX PEKYIIHE KPOMKH KacalluCh COOTBETCTBY-
IOIUX TOBEpPXHOCTEN ATasioHa. [lanee 3TalloH CHUMAIOT CO CTaHKa M BMECTO
HEro yCTaHaBJIMBAIOT 3arOTOBKY.

DTaJ0H M3rOTABJIMBAIOT C BHICOKONW TOYHOCTHIO (€T0 TMOBEPXHOCTH IILIH-
¢yroT). PazMepsl 3TaoHa BBIMOTHSIIOT HECKOJBKO OTIMYHBIMH OT Pa3MEpOB
3aroTOBOK, KOTOpBIE MPEICTOUT 00paboTaTh Ha cTaHke. Tak, quameTp 3TajloHa
D,, (puc. 4.55), npeaHa3Ha4YeHHOTO U1 HACTPOUMKH Ha 00OpabOTKY 3arOTOBOK

BaJIOB, IIPUHHUMAIOT MCHBIIC AUAMCTPA 3dI'OTOBKHU Ha BCIWMYHHY IIOIIPABKHU IL
Omna BKIJIIOYaeT YIIPYTOC OTKATUC MHCTPYMCHTA U 3dI'OTOBKH A y H TIepoxoBa-

TOCTh €€ 00pabOTaHHOW MOBEPXHOCTH RZ, KOTOpbIE YBETUUYUBAIOT TUAMETP
3aroTOBKM II0 CPAaBHEHHUIO C AUAMETPOM 3TajioHa. OueBHUIHO, YTO MHpU oOpa-
Ootke oTBepeTHil BamsiHue A, M RZ Ha ero amamerp OyzxeT MPOTHBOIONOXK-

HBIM U 3HAK TMOIpPaBKU OyIeT MOJIOKHUTENbHbIM. TakuM oOpa3om, mpu oOpa-
00TKE HAPYKHBIX MMOBEPXHOCTEW U OTBEPCTUN JAUAMETP ATAJOHA OMPEICTUTCS
COOTBETCTBEHHO U3 COOTHOIIICHUH:

DBT :D3ar _H:D3ar _Z(Ay +RZ)1
D, =D, +11=D, + Z(Ay + Rz).

[Ipu HacTpoiike MO 3TaJOHY Ba)KHO TOYHO 3a()MKCHPOBATh MOMEHT Kaca-
HUSI ”HCTPYMEHTOM COOTBETCTBYIOIIEN MOBEPXHOCTH 3TAIOHA. C 3TOM LETBIO
yale BCero MeXAy 3TaJOHOM U MHCTPYMEHTOM pa3MellatoT MarupocHyo Oy-
Mary, KOTOpylo HempepblBHO cMemaroT. [Ipu «3akyceiBaHMM» Oymaru cuMra-
€TCsl, YTO MHCTPYMEHT KacaeTcsl 3TajloHa.

[TorpemrHoCTh HACTPOMKHU MO ATAIOHY 3aBUCHUT OT PsJia COCTABISIOIIMX:
MIOTPEUIHOCTH €r0 M3FOTOBJIEHHMSI, MTOTPENIHOCTH YCTAHOBKM HAa CTAaHKE, MO-
IPELIHOCTH ONPEEICHUS] MOMEHTA KaCaHWsl MHCTPYMEHTOM 3TajoHa U ap. B
[EJIOM 3TOT METOJ HACTPOMKH 00ECIIEYMBAET €€ CYIIECTBEHHYIO MMOIPEIIHOCTb,
kotopas coctaisieT 0,05...0,1 mM.
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Puc. 4.55. CooTHomeHue MCXKAY IHaMCTpaMH 3TaJIOHA U 3aIrOTOBKHU

NHorna B KauecTBE JTaJIOHA HCMOJB3YIOT paHee oOpabOTaHHYIO Ha
CTaHKE 3aroTOBKY. B 3TOM cilydyae MoOJji0’)K€HHE€ MHCTPYMEHTOB, YCTaHOBJICH-
HBIX TI0 <«OATaJIOHY», MPUXOJUTCS, KaK MPaBWIO, B JaJbHEHIIEM KOPPEKTUPO-
BaTh 10 pe3yjbTaTaM 00pabOTKHU MEPBBIX 3arOTOBOK.

Puc. 4.56. Cxema B3anM03aMEHIEMON HACTPOUKHU:
a — TIOJIOXKEHHUE pe3lia Ha CTaHKe; 6 — HACTPOWKa JUIMHBI pe3la BHE CTaHKa.
1 — perynupoBOYHBII BUHT; 2 — KOHTpraiika; 3 — u3aMepuTebHas T0JI0BKa
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[Ipy mogHACTPOMKE TEXHOJIOTMYECKUX CUCTEM B YCIOBHSIX CEPUMHOIO
1 MacCOBOTO IIPOMU3BOJCTBA /I CHWKEHHUS 3aTPAT BPEMEHU NPUMEHSIOT B3a-
UMO3aMeHsieMble MTHCTpYMeEHThI. Ha puc. 4.56 npuBeacHa cxema Tak Ha3bplBae-

MOl  B3amMmo3aMeHsieMOM HacTpouiku. TpeOyemas iuHa pes3na Lp

(puc. 4.56, a) mepBOHAYAIIPHO YCTaHABIMBAETCS METOJOM MPOOHBIX XOJOB.
[Tpu m3HOCE pe3lia ero 3aMeHSIOT Ha HOBBIA. [Ipu 3TOM A/MHA HOBOTO pe3lia
L, obecrieunBaercsi BHE CTaHKAa METOJOM PEryJIMPOBAHHS, OCYIIECTBISIEMOrO

BUHTOM 1 ¢ KOHTpraiikoii 2 (puc. 4.56, 0).

B psge ciayuyaeB B3anMMoO3aMEHSEMBIMU BBIMOJIHSIOT IEIUKOM ChEMHbIE
CYNIOPTHI CTAHKOB C HECKOJLKHUMH MHCTPYMEHTAMU, TAaK)KE€ HACTPAUBAEMBIMU
BHE CTaHKA. JTO IO3BOJISIET 3HAYUTEIBHO COKPATUTh MPOCTOU CTAHKOB, CBS-
3aHHBIC C UX PA3MEPHOUN MOJHACTPOUKOM.

4.2.1.9. OnpenesieHue CyMMapHOH MOTPelIHOCTA 00PAa00OTKM HA TexX-
HOJIOTHYECKOM Ilepexo/e

[Ipy MpOEKTUPOBAHUM TEXHOJIOTUYECKUX IMPOLIECCOB M3TOTOBJICHUS Jie-
TaJei 3Ta MOTPEUIHOCTh MPECTABISAET OCHOBHOM UHTEPEC.

B mpocreiimem ciydae CyMMapHYIO MOTPEIIHOCTh pa3Mepa 3aroTOBOK,
00pabaTbIBa€MbIX Ha HACTPOEHHOM CTaHKE, HaXOIAT alreOpandeckuM CyMMHU-
POBaHUEM PIIEMEHTAPHBIX MOTPEITHOCTEM:

A=g +A, +A +A +A + ) Ay, (4.6)
rac Sy — HOIrpCHIHOCTb YCTAHOBKH 3arOTOBOK; AH — HOIpCIIHOCTDL H&CTpOfIKPI

TEXHOJIOTUYECKONW CUCTEMBI; A — MOrPEIHOCTh OT YHpyrux nedopmaruit

y
ATOH CHCTEMBI OT CUJ Pe3aHusi; A, — MOTPEHIHOCTb OT U3HOCA PEXKYILEro UH-
CTPYMEHTa; A, — HOrPEIIHOCTb OT TEMIEPATYpPHBIX JAe(opManuil TEXHOJIOTU-
YECKOW CUCTEMBI.

[lepBbie msATH cnaraembix B ¢opMmysie (4.6) MpeacTaBisSiOT COOOW MO
paccenBaHUsl COOTBETCTBYIOIIMX AJIEMEHTAPHBIX MOTPEUTHOCTEH W OTpPak)aroT
UX BJIMSIHHE HA pacCceuBaHUE pa3Mepa 3arotoBok. [lociennee mectoe cnarae-

MO€ ZA(b OTpa)kaeT BJIMUSHUE I'€OMETPUUYECKUX IOTPEIIHOCTEN CTaHKa, Jie-

dbopmanmii 3aroTOBOK OT YCHUJIUHN 3aKpeIuieHUs U yrnpyrux aedopmaruii Tex-
HOJIOTHYECKOW CHCTEMBI OT CHJI Pe3aHus Ha MOTPENTHOCTh POopMbI 00padaThi-
BAEMOM IMOBEPXHOCTH 3arOTOBOK.
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[TorpemHocTh Ay HEOOXOJINMO HAXOJWUTh JJIS CEUYEHHMII 3aroTOBOK, B

KOTOPBIX KECTKOCTb TEXHOJOTMYECKOM CHCTEMbl MHUHHMAaJbHA. HaHpHMep,
IMp¥ TOYCHHHN KOHCOJBHO BaerHJIeHHOfI 34aI'OTOBKH BCJIIMYUHY Ay CIcaycCT

OTMpeJEeNATh Y €€ MPaBoro TopIa.
CyMMapHy10 MOrpeiHOCTh JUaMeTpaIbHBIX PAa3MEpPOB CIIEYET Ompeie-
JATH 0€3 yueTa IOTPELIHOCTH YCTAHOBKH €, , TAK KAK OHA, KaK OBLIO [IOKAa3aHO

BBIIIIE, HEIIOCPEACTBEHHOTO BIMSAHUSA HA MTOTPEIIHOCTh ATUX PAa3MEPOB HE OKa-
3piBaeT. Ilo 5TOH e mpHYMHe €, MCKIII0YAeTCs M3 CyMMAapHOH HOrpPeIIHOCTH

pa3Mepa, CBA3BIBAIOLLIETO J1BA MPOTUBOJIEKAIINX 3JIEMEHTA 3ar0TOBKH, MIOJIBEP-
raeMbIX OJTHOBPEMEHHOUM 00paboTKe HAOOPOM PEKYIIIMX UHCTPYMEHTOB.

[TorpemHocTs ZA(b HY>KHO HaXOJUTh C Y4ETOM B3aUMHOW KOMIIEHCA-

IIUU €€ OTIENbHBIX cocTaBisonmx. Hanmpumep, npu o0TaunBaHUN KOHCOIBHO
3aKpEIJICHHOTO B MATPOHE BaJMKa M3-3a MPOTHOa OT CHJI PE3aHus €ro JUaMETP
Ha MPaBOM KOHIIE OKa3bIBaeTcs Oosblie, yem y natpona (cMm. puc. 4.30, a). B
TO K€ BpPEeMs MPU HAIMYMUK OTKJIOHEHMS OT MapauIebHOCTH OCH IIMHHIEIS
OTHOCHUTENFHO HAIPABIIAIOMINX CTAHWHBI B TOPU3OHTAIBHON MIOCKOCTH 00TO-
YCHHAs! OBEPXHOCTh 3arOTOBKH TOJIY4aeTcsi KOHMYeCKoi (cM. puc. 4.26, a).
Ecnu BepimHa koHyca oOpailleHa B CTOPOHY 3aJHel 0aOKH, TO MOTPEIIHOCTH
(OopMBbI YACTUYHO HWJIM MOJHOCTBIO KOMIEHcupytorcs. [Ipu oOpatHoM mono-
KEHUU BEPIIMHBI KOHYCA MOTPEIIHOCTH (POPMBI CKIIABIBAIOTCS.

Pacuetr cymmapHoii morpentHocT pazMepa 1o dpopmyiie (4.6) 10CTaTOYHO
npocT. OIHAKO 3HAYCHHUS A TMOTYYar0TCsl CUIBHO 3aBBIIICHHBIMHU.

bonee TouHO CyMMapHYIO MOTPELUIHOCTh pa3Mepa MOXHO OLEHUTb, €CIIH
YUECTh BEpOSITHOCTHYIO MPUPOJY 3JIEMEHTapHbIX morpeurHocteil. Ilepsbie
ISITh ciaraembix B opmyne (4.6) mpeacTaBisitoT co00i ciydaiiHble TOTpel-

HOCTH (BennuuHbl). Craraemoe ZAQ) MPEACTABISAET COOOM MOCTOSHHYIO CH-
CTEMaTHUYECKYIO MOTPEIIHOCTh. Pacnpenenenus €y, Ay ¥ Ay C BBICOKOU TOY-

HOCTBIO MOXXHO CYMTAaThb HOPMAJIIbHBIMU, a pacmpeneineHus A, U A, — COOT-

BETCTBYIOIIIMMHU 3aKOHY paBHOM BeposTHOCTH. Torma [mo aHanoruu ¢ Gpopmy-
noii (3.22)] cymmapHas OrpeIrHoCTh 00padOTKH MOYKET OBITh IIPE/ICTABICHA B
BU/IC

A=ty W22+ A2+ A2) +22(A2 + A2) + YA, (4.7)
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OOBIYHO IIpUHUMAIOT tA =3, I[JISI HOPMAaJBbHOTO pacnpeCaciICHUA KOB(l)(I)I/I-
2 1 o 2 1
IMUCHT 7\.1 = 5; JUIA pacpeacaCHus 110 3aKOHY paBHOU BEPOATHOCTHU Ao = g C

ydeToM 3Toro ¢opmyia (4.7) mpuMeT BHU

A:\/a§+Aﬁ+A§+3A§+3A§) +Y Ay (4.8)

JIns amamMeTpanbHbIX pasMepoB

A= A2+ A2 4302 +3A%) + 3 A, (4.9)

®opmynel (4.8-4.9) nonyurim HauOousbliee pacrpocTpaneHue. Mx oc-
HOBHOE JOCTOMHCTBO B TOM, YTO MO OTAEIbHBIM 3JIEMEHTAPHBIM MOTPEUIHO-
CTSIM, OIIPEACIICHHBIM PAacCuy€TOM, MOKHO HANTH OKUJAEMYIO TOYHOCTh pa3Me-
pa. OTO MO3BOJISICT HA PAaHHUX CTAAUSAX MPOEKTUPOBAHUS TEXHOJIOTUYECKOTO
MpoIecca U3TOTOBJICHUS JICTAIM CPABHUBATH Pa3UYHbIC BAPUAHTHI BHITIOTHE-
HUSI TEXHOJIOTUYECKOTO MEePEX0/ia U BEIOMPATh U3 HUX HAUOO0JIee MPUEMIIEMBI.
Kpome Toro, 3T0 BaKHO NMpU OCBOEHUU HOBBIX TEXHOJOTHMYECKHUX MPOLIECCOB
M3TOTOBJICHUS JI€Tajleil, Korja, Hampumep, BO3HHMKAET 3ajlaya YCTaHOBUTh
MIPUYUHBI HEAOMYCTUMO HU3KOM TOYHOCTHU OOpaOOTKH M HAWTH MyTH €€ IOo-
BBILIICHHUS.

Bwmecre ¢ TeM crneqyeT MMeTh BBUAY, UTO PacyeT CyMMApHOW MOTrpeul-
HOCTH 00pabOTKH 3arOTOBOK B Psijie CIy4aeB OKa3bIBACTCS 3aTPY/IHEH OTCYT-
CTBHEM HAJICKHBIX UCXOJIHBIX JAHHBIX (HapuMep, JaHHBIX O pa3MEpPHOM H3-
HOCE PEXYIIUX MHCTPYMEHTOB, KECTKOCTH 3JIEMEHTOB TE€XHOJIOTHYECKOU CH-
CTEMBI U JIp.), & TAKKE OTCYTCTBUEM METOJMK pacyeTa OTAEIbHBIX dJIEMEHTap-
HBIX MOTPEIIHOCTEN, HAPUMEP, TOTPEITHOCTEN OT TeMIEpaTypHbIX Aedopma-
1uit ctanka. [loaTomMy Hapsy ¢ pacueToM MOTPEenrHOCTe 00pabOTKH B TEXHO-
JIOTUM MAITUHOCTPOCHUS ITUPOKO MCIOJIB3YIOT TaOJUIIBl TOYHOCTH 00pabOTKH,
KOTOPBIC MOJTYYaOT MYTEM CTAaTUCTUYECKUX UCCIEIOBAHUM TOYHOCTH B MPO-
U3BOJICTBEHHBIX YCIIOBHUSIX.

4.2.2. O0 o0ecrieyeHUM TOYHOCTH NIPH BHINIOJIHEHUHU TEXHOJIOTHYe-
CKOr'0 Npouecca U3roToBJCHHUS 1eTaJIn

Kaxk oTmedanocs, 3a OIMH NEpeX0]l UCXOIHAs 3ar0TOBKA, KaK IPaBUIIO, HE
MOXXET OBITh MpEBpallleHa B FOTOBYIO AeTanb. st 3Toro Tpedyercsl BBINOJI-
HATh PSAJ IEPEXO0J0B MM ONepalii, COBOKYITHOCTbh KOTOPBIX 00pa3yeT TeXHO-
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JIOTUYECKHUI MPOIECC U3TrOTOBIEHUs NeTanu. [lo Mepe ero BHITIOJIHEHHS 3aro-
TOBKa 10 ()opMe M pa3MepaM CTaHOBHUTCS Bce OoJiee OJIM3KOM K JeTalnd U To-
CJIe TIOCTICAHEH OTIepaIluy MpeBpaIaeTcs B Hee.

[Ipomecc mpeoOpa3oBaHUsT WCXOIHON 3arOTOBKH B JIeTalb MOXKET OBITh
OCYIIIECTBJICH PA3JIMYHBIMU METOJIAMH W CPEICTBAMH TEXHOJOTHYECKOTO
ocHameHus. Tak, st oOecriedeHus: TpeOyeMbIX pa3MepoB U (HOPMBI JETATH
MO>KET OBITh UCTIONB30BaHa 00paboTKa pe3aHueM, FICKTPOIPO3UOHHAS U DIIEK-
TpOXUMHUYECKast 00paboTKa.

[Ipu ycTaHOBIICHUH CBSI3€M MEXIy MapamMeTpamMH TOYHOCTH 3arOTOBKH,
MOJTyYAOIUMUCS M0 XOAY TEXHOJOTHYECKOro IMpoliecca M3TOTOBICHHS JAeTa-
JIY, UCIIOJIb3YIOT TIOHITHE YMOouHeHUue. DTO TIOHSITUE OTPAXKAET CBSI3b TOYHOCTHU
(morpemHocTH) 00pabOTKU 10 M TOCIE BBINOJTHEHHUS omnepanuu (mepexojaa)
WM BCETO TEXHOJOTUYECKOTO Tpoliecca.

Hox QakTH4eCKUM yTOYHCHHEM €, TEXHOJOTHYECKOro MPOLEeCcca MOHH-

MacTCs OTHOILICHUC ITOTPCITHOCTH HCXOI[HOﬁ 3aroTOBKH A3ar K IIOIrpC€IIHOCTHU
u

meTand A, 1Mo AaHHOMY mapamerpy (pasmepy, Gopme, pacrloOXEHHUIO I10-

BEPXHOCTEH):
€p =N IA,.
[Tocne BBIMOTHEHUS KaXKI0T0 mepexoja (omepaiuu) MorpeiHocTy 3aro-
TOBKH YMEHBIIIAIOTCSI B COOTBETCTBHH C BEITMIUHOM
3arj_q

€y, =——,
b A

3ar;

rae A , A, — COOTBETCTBEHHO IOTPEITHOCTH JO M MOCJIC BHIMOJIHCHHUS | -

3arj_1 3ar;
ro nepexoja.
O‘-ICBI/II[HO, YTO IOCIE M TEXHOJIOTHYECKUX IIePexXoJ0B, COACPKAIUXCA

B TCXHOJIOTHYCCKOM IIPOLCCCC U3IOTOBJICHUA ACTAIN, YTOUHCHHUC

m
i=1

[l mony4deHus TOAHOW AeTalld 10 TOMY WJIM MHOMY IapaMeTpy TOYHO-
CTH HEOOXOJIUMO, YTOOBI COOTBETCTBYIOIIHM JIOMYCK JACTalIN

m
To2A ey =7y 1] e (4.10)
i=1

199



[Tpu mpoeKkTUpOBaHUU TEXHOJOTUYECKOTO TMPOIecca W3TOTOBJICHHUS JIe-

TaJIA TIEPBOW M OCHOBHOM 3a/1adyeil sIBISICTCS ONpPE/ICIICHUE MTePEUHs TePEX0I0B
(omeparwii) 06pabOTKU KaKIOU MOBEPXHOCTH €€ 3arOTOBKU M yTOYHCHHIL €
I

Ha KaXJOM Iepexoje, 00ecleunBaroux BhIIOJTHEHUE HepaBeHcTBa (4.10).
Pemenue 3Toit 3a1a4n U3JI0KEHO B P. 6.

Kak mokazano B p. 3, oT/ae/lbHBIE pa3Mephl JeTaau (KOHCTPYKTOPCKUE
pa3Mepbl) MOTYT MOJIY4YaThbCsl B BUJAE 3aMBIKAIOIIMX 3BEHHEB B TEXHOJIOTHYE-
CKHX Pa3MEPHBIX LEMSIX, COCTABIISIIOIIMMH 3BEHBSIMU KOTOPBIX SBIISIOTCS TEX-
HOJIOTMYECKHUE pa3Mephl. JpyrumMu clioBaMy, TOYHOCTh OTJEJIbHBIX KOHCTPYK-
TOPCKUX Pa3MEPOB MOXKET OINPEICIISITECS TOYHOCTBIO PSiJia TEXHOJIOTHUYECKHUX
pa3MepoB, MOIYYAIOIINXCS HA PA3JIMUHBIX MEPEX0J/Iax U ONEpalUsIX TEXHOJIO-
rudyeckoro mnpoiecca. OdecrneyeHne TOYHOCTH ATUX KOHCTPYKTOPCKHUX pazme-
POB BO3MO’KHO TOJIBKO MPH MX Pa3MEPHOM YBSI3KE C COOTBETCTBYIOIIMMHU TEX-
HOJIOTMYECKMMHU pa3MepaMu. Takasi yBsi3ka MPOW3BOJUTCS MHPU Pa3MEPHOM
AHAJIN3€ MPOECKTUPYEMOr0 TEXHOJIOTHYECKOIrO MPOILECCa, METOJUKA KOTOPOIO
paccMoTpeHa B p. 6.

4.2.3. TexHoioru4yeckasi HacJeACTBEHHOCTb IPU U3rOTOBJICHUHU
AeTaau

DOopMUPOBAHKE MapaMETPOB TOYHOCTH M KadeCTBA IMOBEPXHOCTHBIX
CJIOEB JIETAJIM, OMPEACISIONINX €€ IKCITyaTAllMOHHBIE CBOMCTBA, MPOUCXOIAT
Ha MPOTSHKEHUU BCETO TEXHOJOTUYECKOTO mporecca. Mexay OTIEIbHBIMU U3
ATHUX MapPaMETPOB HA PA3JIMYHBIX ONEPALMAX CYIIECTBYIOT JOBOJIBHO CIIOKHBIE
B3aMMOCBSI3H, KOTOPbIe HEOOXOMMO YUHUTHIBATh MPH pa3pabOTKe TEXHOJIOTHU-
YECKOTO MpOoILecCa U3rOTOBJICHUA JeTaIN. B 3TO# CBSI3M B TEXHOJIOTUH Malllu-
HOCTPOCHHSI HCHOJIB3YIOT TOHSATHS «TE€XHOJIOTMYECKOE HACIEIOBAaHUE» W
«TEXHOJIOTHYECKAs HACICICTBEHHOCTb». TexHoI02uueckum HAcae008aHuem
HA3bIBAIOT SIBJICHUE TIEPEHOCA CBOMCTB 3arOTOBKU OT IPEAIIECTBYIONIUX OIE-
pauuii k mocieayronmuM. CoxpaHeHHUE K€ ITUX CBOMCTB Y 3arOTOBKH (J€Taju)
HA3BIBAIOT MEXHOI02UYECKOU HACIe0CMEEHHOCbIO.

YCTaHOBJICHO, YTO B XOJE€ TEXHOJOTHYECKOro IMpOIEecca UMEET MECTO
HaCJICJIOBaHUE KOHCTPYKTUBHBIX ()OPM 3arOTOBKH (JI€TaJIH), TOTPEITHOCTEH ee
TEXHOJIOTHYECKUX 0a3, MOTpemHocTed pasmMepoB, (GOPMBI M PACIIOJIOKEHUS
MOBEPXHOCTEH 3aroTOBKH, BOJHHCTOCTH JTHX IOBEpXHOCTEH, (Pu3uko-
MEXAHUYECKUX CBOMCTB MOBEPXHOCTHBIX CJIOEB U JP.
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[TpocTeiiuM NMposiBICHUEM TEXHOJOTHUYECKOTO HACIEIOBAHUS SIBIISETCS,
HampuMmep, 00pa3oBaHUE MOTPEHTHOCTH (POPMBI MOMEPEYHOTO CEYEHUS 3aro-
TOBKH TMIPU OOTaUMBAHUM, KOTOPHIE BBI3BIBAIOTCA NMEPEMEHHBIMU 110 YTy €€
MIOBOPOTA YIPYTHUMHU OTKATUSIMA B TEXHOJOTHYECKON CUCTEME M3-3a HAJTUYMS
OJIHOMMEHHOM MOTPEITHOCTH y UCXOAHOU 3arotoBku (puc. 4.57). [Ipuuem mno-
IPEIIHOCTH (POPMBI 3arOTOBKH, BO3ZHUKIIKE MPU OOTAYMBAHWUU, MOTYT B TOU
WIM MHOW CTETNEHU HACJIEA0BAThCS NPH JajbHEHIIEeH 0Taen0uHoi 00paboTke u
MEPEHOCHUTCS Ha TOTOBYIO JIETab.

‘ Puc. 4.57. Cxema HacienoBaHus
MOTPEITHOCTH (POPMBI UCXOTHOM 3aroToBKH (1)
00TOYCHHOM 3ar0TOBKOM (2)

[TpumMepoM TEXHOJIOTUUECKOTO HACIIEIOBAHUSI KOHCTPYKTUBHBIX (DOPM 3a-
TOTOBKU (JI€TAJIM) M TOTPEIIHOCTH TEXHOJIOTHYECKUX 0a3 MOMKET CIY>KUTh
craenyromun. /s moBbILIEHUs TOYHOCTH LIEHTPOBBIX OTBEPCTUM B PsALIE CIY-
YaeB MPOU3BOAT UX MPABKY MyTEM IJIACTUYECKOTO Ne(HOPMUPOBAHUS TBEPIO-
CILJIaBHBIM IICHTPOM, BHEJPSIEMbIM B IIEHTpOBOE oTBepcTHe. [Ipn Hamuuuu Ha
Hapy>XHOW TMOBEPXHOCTH 3arOTOBKHU BaJla JIBICOK IIEHTPOBBIE OTBEPCTHUS MPHU
ATOM METO/IE TIPABKU MPUOOPETAIOT MOTPENTHOCTH (GopMHlI (puc. 4.58), kKoTopast
BO3HUKAET M3-32 OOJIETYCHHBIX YCIOBUH IUIACTHUECKOTO TEUEHHUS MeTaula B
MEePIICHIUKYJISIPHOM JIbICKaM HampabieHuu. [Ipu mocieayroomeM  Kpyrjiom
nuUTMOBaHUU 3arOTOBKHM Bajla, KOTOPOE OCYIIECTBISETCS OOBIYHO TMPHU yCTa-
HOBKE Ha HEMOJIBUKHBIE LIEHTPHI, )KECTKOCTh KOHTAKTa «IIEHTP—LEHTPOBOE OT-
BEPCTHEY» CTAHOBUTCS MEPEMEHHBIM MO YTy MOBOPOTA 3arOTOBKU. DTO TIPUBO-
JUT K TIOTPEIIHOCTU (POpMBbI MPOULTU(OBAHHON TOBEPXHOCTH, KOTOPasi OKa3bl-
BaeTCs OJM3KOM K MOTPEIIHOCTH ()OPMBI IIEHTPOBBIX OTBEPCTHUH.
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OTtMeTuM, 94TO TOJOOHBIM XK€ 00pa30M BOJHHUCTOCThH IIEHTPOBBIX OTBEP-
CTul TpaHCHOPMHUPYETCS B BOJIHUCTOCTh MOBEPXHOCTEN, 00pabOTaHHBIX KPYyT-
JIBIM NUTU(OBAHUEM.

1)

a

Puc. 4.58. Bnusinue nbicok Ha GopMy LIEHTPOBOTO OTBEPCTHSI BaJia
(mo nanHbIM A.M. JlanbCcKoro): a — KOH(QUrypamus Baja;
0 — KpyrjaorpaMMa I[eHTPOBOI'O OTBEPCTHS

PaccMoTpum mpumep TEXHOJOTMYECKOTO HACIEAOBaHUS MMapaMeTpoB Ka-
yecTBa MOBEPXHOCTHOrO cios. [Ipu kpyriom Bpe3HoM HUIM(OBAHUU MOBEPX-
HOCTH CTaJIbHOM 3aKAJICHHOM 3arOTOBKH C OTHOCHTEJIFHO TPYyOO IIepOX0BaTO-
cthio ( Rz 240 MxM) TemriepaTypa B €€ IOBEPXHOCTHOM CJIO€ OKa3bIBACTCS Tie-
PEMEHHOI: HanOOoJbIIEH HAIPOTUB BEPILIMH BHICTYNIOB M HAMMEHBIINI HANpo-
TUB JIHA BOaJAUH MUKpoHepoBHOcTel (puc. 4.59). B pesynapTare 3TOro B IMO-
BEPXHOCTHOM CJIO€ 3aKaJICHHOW 3aroTOBKH MpHU HUIM(OBAHUU, XapaKTepusye-
MOM PE3KHM HArpe€BOM M OXJIAXAEHUEM 3TOrO CJIOSl, MOTYT ITPOUCXOJUTD SIB-
JIEHUs1 BTOPUYHOM 3aKaJKH (1107 BEpIIMHAMU BBICTYIOB) U BTOPUYHOT'O OTITYC-
Ka (ToJl THOM BMaJMH) COOTBETCTBEHHO C 00pa30BaHHEM CTPYKTYP MAPTEHCH-
Ta U ayCTEHUTa U TPOOCTUTA U TpoocTocopOuta. Takum oOpazom, rpyodas 1ie-
POXOBATOCTh MOBEPXHOCTH 3aKaJIEHHOM 3aroTOBKU 00YycCiIaBIMBaeT (HopMHpO-
BaHME TPHU NUIM(GOBAHUU TTOBEPXHOCTHOTO CJIOS C HEOJHOPOIHOU CTPYKTYPOM
Y Pa3JIM4YHON MUKPOTBEPIOCTBIO.

3Has MPOSIBJICHUS TEXHOJIOTMYECKOTO HACJEJI0BAHMS, MOXXHO NPUHSTH
MEpBI 1JIs IOBBIIEHUS] TOYHOCTH U KauecTBa ITOBEPXHOCTHOTO CIIOS JIeTaleil n
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UX JKCIUTyaTallMOHHBIX CBOMCTB. Tak, BO BTOPOM MpHUMeEpe CIEAYyeT OTKa3aTh-
Csl OT MPABKU LIEHTPOBBIX OTBEPCTHUH IJIACTUYECKUM Je(HOpMUPOBAHHEM H TIe-
peiTu K uX mpaBke MmyTeM HUTMGOBaHUS WIKM NPUTHPKU. B TpeTbem mpumepe
HE00XOUMO MPH 00TaYMBAHUHU 3arOTOBKUA 00ECIIEYUTh MEHBIIYIO IIEPOXOBa-
TOCTb, & TAKXKE MPUHATH MEPHI AJI1 CHUKSHHSI TeTJIOHAIPSHKEHHOCTH Tpoliecca
nuMGoBaHUs.

Puc. 4.59. Cxema ¢popmMHupoBaHHs HEOTHOPOIHOTO MTOBEPXHOCTHOTO
CJI0S1 3aKaJICHHOM 3arOTOBKH MPHU KPYIJIOM BPE3HOM IIITU(OBAHUU:

1 — mepoxoBaToCcTh Mociie 00TaYMBAHUS; 2 — MIEPOXOBATOCTH MOCIE NUTH(OBAHMUS;
3 — Temriepatypa npu nuiudoBaHuu; 4 — 30HbBI BTOPUYHON 3aKaIKH; 5 — 30HBI
Bropuunoro otmycka. AB u CD — cooTBeTCTBEHHO TeKyIee U KOHEYHOE
noJjiokeHue nuiidonanbHoro kpyra (no ganasiM [1.U. Amepunpina,

9O.B. PrixoBa, B.A. ABepueHkoBa)

Ocoboe 3HaueHHWE YYeT SBJICHUN TEXHOJOTHYECKOr0 HacjeI0BaHus
MPUOOpETACT MPU U3TOTOBJICHUM MPELUU3UOHHBIX JETajeH, JOMYCKH KOTOPBIX
COCTaBJIAIIOT MUKPOMETPBI WU J0JIM MHUKpoMmerpa. [Ipu 3ToM mnposiBiseTcs
HACJICJICTBEHHOE BJIUSHUE MHOTHX (DaKTOPOB, BO3JIEUCTBUSI KOTOPBIX TIPH M3-
TOTOBJICHUHU JeTayiell o0biuHOM ToyHOCTH (1T 61T 7) sBnsroTCS He3HAUYU-
TEJbHBIMU.
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KOHTPOJIBHBIE BOITPOCHI

1. Kak noOuBaroTcs yIy4llIeHHs] CBOMCTB MaTepraja UCXOIHBIX 3aroTo-
BOK, TIOJTy4aeMbIX JINTHEM B 00paOOTKOM JaBleHUEM?

2. Kak M3MEHSIOT CBOMCTBa CTalbHBIX 3arOTOBOK IMPOIIECCH TEPMHUE-
CKOM 00pabOTKH (OTXKUT, HOpMaIM3allKsl, 3aKaiKa, OTIYCK)?

3. Kak u3MeHsI0T CBOICTBA CTaJbHBIX 3arOTOBOK IMPOIIECCHl XUMHUKO-
TEPMUYECKON 00pabOoTKM (IeMEHTaIus, a30THPOBAaHUE, HUTPOIIC-
MeHTaIus)?

4. TlepeuucnauTe OCHOBHBIE MOKA3aTEIN KAYECTBA TOBEPXHOCTHOTO CIIOS
neTajeu.

5. Kak BiMsieT kauecTBO MOBEPXHOCTHOIO CJIOS Ha JKCILTyaTallMOHHBIE
CBOICTBA JeTaleil U UX COCIUHECHUMN?

6. Kak BiusioT mapaMeTpsl pexuma pe3aHus JIE3BHMHBIM HMHCTPYMEH-
TOM Ha Ka4E€CTBO MIOBEPXHOCTHOIO CIIOS?

7. Kak BIusIOT mapaMeTpsl pekuMa pe3aHusi abpa3suBHBIM HHCTPYMEH-
TOM Ha Ka4E€CTBO IIOBEPXHOCTHOIO CIIOSI?

8. C xakoil nenpio Aetanu o0padaThIBalOT METOJAMHU MOBEPXHOCTHOTO
IJIACTUYECKOro 1eopMUpOBaHUs?

9. Kakumu myTsIMH MOKHO HMCKJIIOYUTH HAKJIEN M OCTATOYHBIC HAIps-
YKEHUS B IOBEPXHOCTHOM CJIOE JAeTAJICH?

10.ITepeunciute OCHOBHBIE MPUYHHBI 00pa30BaHUs MOTPEIIHOCTEH 00-
pabOTKH 3aroTOBOK, OCYIIECTBISIEMON HAa METAJUIOPEXKYLIUX CTaH-
Kax.

11.TToyemMy BBICOKOTOYHBIE CTAHKH CIJIEyET HMCIIOJIb30BAaTh TOJBKO IS
BBITIOJTHEHHSI YUCTOBBIX ONepanuii?

12.Kak CHU3WTH TOTPEIIHOCTH OOpaOOTKH 3arOTOBOK OT YIPYTHUX Je-
(dbopmaimii TEXHOJIOTMYECKOW CUCTEMBI OT CUJI pe3aHus?

13.Kak CHU3HUTH MOTIPEmIHOCTH OOpabOTKHU 3arOTOBOK OT TeMIEpaTyp-
HBIX JeOpMaIfil TEXHOJIOTHYECKON CUCTEMBbI?

14 Kak CHU3UTH MOTPENTHOCTH 00pabOTKM 3ar0OTOBOK M3-3a M3HOCA pe-
KYIIUX HTHCTPYMEHTOB?

15.Kak CHM3UTH MOrPELIHOCTH OOpPaOOTKM 3aroTOBOK, BbI3bIBAEMBIE
BIIUSIHUEM OCTATOYHBIX HAIIPSKEHUM?

16.Kak CHH3UTH TOTPENIHOCTH OOPabOTKH 3aroTOBOK, MOPOKIAEMBbIC
HETOYHOCTHIO MEPHBIX PEXKYIINX HHCTPYMEHTOB?

17.113 Kakux COCTaBISIOIIMX CKJIAAbIBACTCS MOTPEIIHOCTh YCTAHOBKH
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3aroTOBOK?

18.Kak CHU3UTH NOTPEMIHOCTh YCTAHOBKH 3arOTOBOK?

19.Kak cka3pIBaeTcsl MOIPEIIHOCTh YCTAHOBKU HAa TOYHOCTH 00pabOTKU
3aroTOBOK?

20.B 4yeM coCTOUT CYIIHOCTh YCTaHOBKU 3arOTOBOK C BbIBepkoii? Korga
€€ UCMOJb3YIT?

21.Yto mpeacraBiseT cobol pabodyuii HACTPOSUYHBIN pa3Mep U Kak €ro
ONPEACISAIOT?

22 .IlouemMy MeToa POOHBIX XOA0B o0ecreynBaeT 00jee BHICOKYIO TOU-
HOCTb OOpaOOTKH IO CPaBHEHHUIO C 0OpabOTKOMl Ha HACTPOEHHOM
CTaHKe?

23.B ueM cOCTOMT 1LieJib HACTPONKU TEXHOJIOIMUYECKON CHUCTEMBI Ha 00-
pabOTKy MapTUH 3aTOTOBOK?

24 Kakumu criocobamMu MOKHO OOECMEYHTh BBIMOJIHEHHE HACTPOUKH
TEXHOJIOTUYECKOU CUCTEMBI?

25.Yto Takoe TexHoJoruueckas HacieacTBeHHOCTh? [IpuBeaurte mpu-
Mep €€ MPOSBICHUS IIPU U3TOTOBJICHUY JCTAIICH.
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5. MOBBIIIEHUE TEXHUKO-9KOHOMUYECKOM
3O®OEKTUBHOCTHU U3TOTOBJIEHUSA JETAJIEA

OCHOBHBIMH KPUTEPHUSIMH TEXHHUKO-PKOHOMUYECKON 3(PHEKTUBHOCTH
M3TOTOBJICHUSI JETajlei ABISIOTCS MPOU3BOJUTEIBHOCTh TPYyJa U UX CE0ECTO-
UMOCThb. PaccMOTpUM OCHOBHBIE TYTH MOBBIINICHUSI MPOU3BOJUTEIIBHOCTH U
CHIDKEHHUS c€OECTOMMOCTH.

5.1. TexHosioru4yeckue MyTH MOBbIIIEHUS
NPOM3BOAUTEIHLHOCTH 00PadOTKH 3ar0TOBOK

5.1.1. CoxpanleHue IITYYHOTO BpeMEHH

OCHOBHYIO JOJIFO IITYYHOTO BPEMEHH COCTABJSET ONEPATUBHOE BPEMS,
pPaBHOE CyMM€ OCHOBHOI'O M HEIEPEKPBIBAEMOI0 UM BCIIOMOIaTEIbHOIO Bpe-
meHH. [losToMy mTydHOE BpeMs, IJIaBHBIM 00pa3oM, MOXKET ObITh CHIKEHO 32
CYET YMEHBILIECHHUS OCHOBHOI'O BPEMEHH, HEIOCPEIACTBEHHOIO YMEHBIIECHUS
BCIIOMOTATEJIbHOTO BPEMEHH, a TAKKE 3a CUET €ro IEPEKPBITHS OCHOBHBIM
BPEMEHEM.

OcHOBHOE BpeMs, OIIPEAEIIIEMOE UIsl KaXKI0Tr0 IEPEX01a 3aBUCUMOCTBIO

_Li
(0] SM
MO’KHO COKPATUTh IyTEM YMEHbIIEHUS! pacueTHOM JuinHbl 00paboTku L, guc-
J7a pabounx XOA0B | M yBeIMUYCHUS MUHYTHOM mojaun S, .

t

Bp

Puc. 5.1. Cxema Qpe3epoBaHus 3aroTOBKU TOPLOBBIMU (ppe3amu
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B cBoro ouepenp, pacueTHast JirHA 00paObOTKH MOKET ObITh CHUYKEHA!
® yYMCHBIICHUEM JIMHBI BPE3aHHUS,
® [Iepexo0JIoM OT 00pabOTKH C MPOJOJIHHON K 00paboTKe C momeped-
HOM moj1aueit (METOIOM Bpe3aHus);
® COBMECIICHHEM IEPEXOJIOB, T. €. OJJHOBPEMEHHBIM (TIapauICITLHBIM)
BBITIOJTHEHHEM MTPOCTHIX TIEPEX0/I0B.
Ha puc. 5.1. mokazana cxema (hpe3epoBaHus TUIOCKOCTH 3aTOTOBKH TOP-
OBbIMU (Ppe3amu. M3 Hee BUIHO, YTO yBeIHUEHUE quameTpa (ppesbl mo3BoIs-
€T CYLUECTBEHHO CHM3UTH IiuHy Bpesanus (I3, <l. ) u, TeM cambiM, cokpa-

TUTH 1.

['opasno 6oJice 3HAYNTEIBLHOIO CHU)KEHHS PACYETHOU JTMHBI 00pabOTKH
1 OCHOBHOT'O BPEMEHH MOKHO JOCTUYb, €CIIH, HAIPUMED, TIEPEHTH OT TOUCHHS
MOBEPXHOCTH 3arOTOBKHU C MPOAOJILHON TMOAa4Ye, OCYIIECTBIAEMOTrO MPOXO/I-
HBIM PE3I[0M, K TOUCHHIO METOJIOM BpPE3aHUs, BHITOJIHAEMOMY (haCOHHBIM Pe3-
oM (puc. 5.2.).

Puc. 5.2. Cxembl 00TaunBaHUs 3arOTOBKH MTPOXOIHBIM (a)
U (acoHHBIM (0) pe3ramu

JInsi CHWKEHHUS pacueTHOW IJIMHBI 0OpaOOTKHM M OCHOBHOTO BpPEMEHU
IIMPOKO MCHOJB3YIOT COBMeNIEHHE IepexoqoB. [lociaeaHue MOryT BBINOJ-
HATHCSl KaK OJMHAKOBBIMU (pucC. 5.3, @), Tak U pa3nuuHbiMu (puc. 5.3, 6) uH-
cTpyMeHTamu. IIpu OJHOBpPEMEHHOM CBEPJICHUUM OJMHAKOBBIX OTBEPCTUN B
3aroTOBKE C MOMOUIbIO MHOTOIINUHJIEIBHON CBEPIMJIBHOM TOJOBKH (pHC.
5.3, a) pacueTtHas AyiMHa 00paOOTKM M OCHOBHOE BpPEMsI CHH)KAIOTCS MPOTIOP-
[MUOHAIBHO MX unciy. [Ipy oqHOBpeMEHHON TOKapHON 00padOTKE pa3HBIX IO-
BEPXHOCTEN 3arOTOBKHM PA3JTMYHBIMU MHCTPYMEHTAMHU, Pa3MEUIEHHBIMHU B pa3-
HBIX CYNIoOpTax craHka (puc. 5.3, 6) pacueTHas JyirHa 0OpaOOTKH U OCHOBHOE
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BpeMsI YMEHBIIAIOTCS 10 PACYETHOUN IJIMHBI U OCHOBHOTO BPEMEHM JIUMHUTH-
pYIOIIEero nepexoa.

|
N

INININAN =i

2+

Puc. 5.3. Cxembl 00pabOTKH 3aroTOBOK C COBMEIICHUEM MEPEXOI0B:
@ — Ha BEPTHKAJIbHO-CBEPJIMIIBHOM CTaHKE, OCHAIICHHOM MHOTOIIIHUHACIHHOM
TOJIOBKOH; O — Ha TOKAPHOM CTaHKE C MPOOIBHBIM H MOTIEPEYHBIM CYIIIOPTAMU

Heob6xonumo oTMEeTUTh, YTO 00pabOTKE METOJIOM BPE3aHUsI U COBMeEIIIe-
HUIO MEPEXOJ0B YaCTO MPEMSATCTBYET HEIOCTATOYHASI KECTKOCTh TEXHOJIOTH-
YECKON CHUCTEMBI M, MPEXKJIE BCETO, Majasi JKECTKOCTh 00pabaThIBaeMbIX 3aro-
TOBOK. [103TOMY BO MHOTHX CITydastX MPUXOJUTHCS OTKA3bIBATHCS OT MpPUME-
HEHUSI METOJ/a Bpe3aHus, a 00pabOTKy pa3IMUHBIX MOBEPXHOCTEH 3aroTOBOK
BECTH TOJIBKO MOCIIEIOBATEIBHO.

JJist coxpalieHusi OCHOBHOTO BPEMEHH 3a CUET YMEHBIIIEHUS yncia pado-
YUX XOJIOB HEOOXOJMMO CHUXATh MPUITYCKH HAa 0O0paOOTKy W HAIyCKU. IDTO
obecrieunBaeTCs UCIMOIb30BAaHUEM UCXOHBIX 3arOTOBOK, KOTOpPHIE 1O (popMe U
pazmMepaM MaKCUMaJIbHO MPUOIMKEHBI K TOTOBOM neTanu. [IpuyeM ymeHsblie-
HUE TIPUITYCKOB BaKHO KaK MPH MPEIBAPUTEIHHOM 00pabOTKe 3aroTOBOK, TaK
U TpU OKOHYATEJIbHOW, HApHUMEp, MPU BHYTPEHHEM HUIM(POBAHUU, KOTOPOE
XapaKTEepU3yITCA MaJioN Mojauei Kpyra Ha TIyOuHY ¥ OOJIBIIIUM YKCJIOM pa-
00YMX XOJIOB.

OnHuM U3 OCHOBHBIX TMyTEH CHUIKEHHUSI OCHOBHOTO BPEMEHHU SIBJISIETCS
HCIIOJb30BaHME BBICOKOIPOU3BOIUTEIbHBIX PEXKYIINX UHCTPYMEHTOB, MO3BO-
JSIOMIUX YBEJIMYUTHh CKOPOCTh pe3aHus U (Wu) mojady Ha o00poT (ABOMHON
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XOJ) 3arOTOBKM WJIM MHCTPYMEHTA M TaKUM OOpa3oM MOBBICUTH MUHYTHYIO
nojauvy.
Bonbiiyto 4acTh MITYYHOTO BPEMEHH MOXKET COCTABJISTH BCIIOMOTATEINb-
HOe BpeMs. B psige cimyudaes, Hanmpumep, Ipu KpyrioM nuiidoBaHUU HA YHH-
BEPCAIBHBIX KPYTJIONLIIN(POBAIBHBIX CTaHKAaX, OHO OKa3bIBAETCS B HECKOJIBKO
pa3 60JIbIlIe OCHOBHOTO BPEMEHHU.
HenocpencTBeHHOE COKpallleHre BCIIOMOTaTeIbHOTO BpeMEeHH 00ecIeyu-
BaeTCA:
® IIPUMEHEHHEM YCTAaHOBOYHBIX MPUCIIOCOOJNIEHUNH C OBICTpOACH-
CTBYIOIIMMHU MEXaHU3UPOBAHHBIMU MPUBOJAMH (THEBMATUYECKUM,
THIPaBIMYECKUM, JICKTPOMArHUTHBIM H JIP.), KOTOPBIE MO3BOJISIOT
CHU3UTh BPEMsI Ha YCTAaHOBKY M CHATHE 3arOTOBKU CO CTAHKA;
® YMEHBIICHUEM BPEMEHHM Ha YIpaBieHHE OO0OpYyIOBaHHUEM U IpU-
CHOCOOJIEHUSIMU TIyTEM pPAlMOHAIBHOIO pPa3MEIIEHUs OpPraHoOB
yIOpaBlIeHUs, €r0 MEXaHW3allMd W aBTOMATH3AllM{, TMOBBIIICHHUS
CKOPOCTEH XOJIOCTBIX MIEPEMEIEHII padounx OpraHoB 000pyI0Ba-
HUS;
® YMEHBIICHUEM BPEMEHU Ha M3MEpEeHHs 00padaTbhlBaeMbIX 3aroTo-
BOK 3a CYET MPUMEHEHUS! BBICOKOIIPOU3BOJUTENBHBIX CPEICTB U3-
MEpPEHUS.
3HAUUTENBHO CHHU3UTh KaK OCHOBHOE, TaK M BCIIOMOTATEIILHOE BPeMs
MO3BOJIIET MHOTOMECTHasi 00paboTka 3aroTOBOK, MPU KOTOPOW Ha CTaHOK
YCTaHaBIUBAIOT OT JIBYX J0 HECKOJIbKUX JAECITKOB 3arOTOBOK.
Ha puc. 5.4 npuBenena cxema
) MHOT'OMECTHOM  ITOCJIEOBATEIHLHOU
00pabOTKH 3aroTOBOK (OOTaYMBaHUS
V( _ lid koJierr). B »TomM ciydae BenmymHa
2 Bpe3aHus, MOJBOJAa M CXOAa UH-
| CTPYMEHTAa YMEHBIIAIOTCS MPONOp-

A — LAOHAIBHO YHCIy 3aroTOBOK, 4YTO

s F o0ecreynBaeT CHUKEHHE OCHOBHOTO
I ey BPEMEHHU. 3aMETHO COKpAIlaeTcsl M
BCIIOMOTATEJIbHOE BPEMs, PACXOAye-

Puc. 5.4. Cxema MHOTOMECTHOM MOE€ Ha YCTAaHOBKY 3aroTOBOK H

HI0CJIEZI0BAaTENbHON 00paOOTKH 3arOTOBOK ~ YIIPABJIEHUE CTAHKOM.
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[Tpu MHOrOMECTHOM MHOTOMHCTPYMEHTHOM MapajuienbHOi 00paboTke 3a-
TOTOBOK (pHC. 5.5) CTaHOBHUTCS BO3MOXKHBIM COBMEIICHUE TepexonoB. [Ipu
ITOM OCHOBHOE BPEMsI YMEHBILIACTCS IO OCHOBHOTO BPEMEHH JIMMUTHPYIOIIETO
nepexo/ia, OTHECEHHOTO K YMCITy 3arOTOBOK, a TaKKe 00eCreynBaeTcsi COKpa-
[ICHUE YKa3aHHBIX BBIIIEC COCTABIISIOIINX BCIIOMOTAaTEIFHOTO BPEMEHH.

Puc. 5.5. Cxema MHOroMecTHO# mapasuieabHON 00pabOTKH 3arOTOBOK

MHoromMecTHblE CXEMBbl OOpaOOTKH Jal0T BO3MOXHOCTH MEPEKPHITH
BCIIOMOTaTeJIbHOE BPEMSI OCHOBHBIM, YTO HEBO3MOKHO MPHU OJAHOMECTHON 00-
paboTke.

B npocreiiiem cirygae 3T0 TOCTATAETCs NMPU TaK HA3bIBAEMOM «MasiTHU-
KOBOI» 00paboTKe, KOrja, Hampumep, Ha CTOJIE BEPTUKAJIbHO-(Ppe3epHOTo
CTaHKa pa3MeIaloT JBa TMPHUCHIOCOOICHUS HJs YCTAaHOBKM 3arOoTOBOK
(puc. 5.6). Tloka uner oOpaboTKa 3arOTOBKH, YCTAHOBJICHHOW B OJHOM IpH-
criocobsieHuu, paHee oOpaboTaHHAsl 3arOTOBKA CHUMAETCSI C APYroro MpUCIo-
COOJICHHS U 3aMEHSIETCS CJICIYIONIEeH moiexarieit 00padoTKe 3aroTOBKOM.

Hau6onee momHo BcrioMoratreabHOE BpeMs MEPEKPHIBACTCS OCHOBHBIM Ha
CTaHKaX C HEMPEpHIBHO BPAIAIOIIMMCS CTOJIOM WM Oapabanom. Ha puc. 5.7
MoKa3aHa CXeMa TOPLOBOTO (hpe3epoBaHUs 3arOTOBOK Ha JABYXIUIHUHJICIBHOM
BEPTUKAIbHO-QPE3CPHOM CTaHKE C HEMPEpPhIBHO BPALIAIOUIMMCS CTOJIOM.
Ycranosnennsie B mmuHaensax | u Il ¢gpesbr ocymecTBiastor COOTBETCTBEHHO
YepHOBOE U YMCTOBOE (pe3epoBaHUE 3aTOTOBOK. VX yCTaHOBKA U CHSITHE BHI-
MOJIHSAIOTCSA B 3arpy304HOM 30HE CTaHKa 0€3 ero OCTaHOBKH.
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Puc. 5.6. Cxema «MasiTHUKOBOTO» (ppe3epOBaHUS 3aTOTOBOK.
1 — npucnocobnenue; 2 — 3aroToBKa

MHoromecTtHasi 00paboTKa ¢ COBMEIIEHUEM MepeXo0B 3PPEKTUBHO pe-
aIM3yeTCsl Ha MHOTOIIMUH/ICIBHBIX MOJIyaBTOMAaTaX U aBTOMAaTax, arperaTHbIX
MHOTOIITUHACIBHBIX U MHOTOTO3UIIMOHHBIX CTAaHKaX U aBTOMAaTUYECKHUX JIH-
HUSX.

30Ha 3arpy3Ku

Puc. 5.7. Cxema MHOTOMECTHOI NapajuIeIbHO-TIOCIEA0BATEIBHOMN
00pabOTKH ¢ HEMPEPHIBHOW YCTAaHOBKOM 3arOTOBOK
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B kauectBe mpumepa Ha puc. 5.8 mana cxema oOpaOOTKH 3aroTOBKHA Ha
TOKAPHOM YETHIPEXIIMUHACIPHOM TOPHU30HTAIHPHOM MIPYTKOBOM aBTOMaTe.
Kaxknas 3arotroBka mocieaoBaTelbHO MPOXOAUT Mo padounm nosunmsaMm -1V,
Ha KOTOPBIX C TIOMOIIBIO PsiJia HHCTPYMEHTOB, YCTAHOBJICHHBIX B MPOA0JIBHOM
M TIONEPEYHBIX CYNIIOPTaX, OCYIIECTBISETCS HECKOJIBKO COBMEIIEHHBIX BO
BPEMEHHU TEXHOJOTUYECKHUX TepexoaoB. [Ipu moBopoTe mmuHACIBPHOTO O10Ka
aBToMarta Ha 90° ¢ Hero cXoauT ouepeHas 00paboTaHHas 3aroTOBKA.

1 —————

|

Puc. 5.8. Cxema 00pabOTKH 3arOTOBKU Ha TOKAPHOM YETHIPEXUITHHAECIbHOM
TOPU30HTATBHOM MPYTKOBOM aBTOMATe

5.1.2. CoxkpanieHue noAroTOBUTEIbHO-3aAKJIYNTEIbHOTO
BpemeHu. I'pynnoBas o0padorka

Kak orMeuanoce Bbllie, npu oOpabOTKE 3aroTOBOK MAPTUSMU HOpPMa
BPEMEHU Ha OINEPALUIO CKIAAbIBACTCS W3 INTY4YHOTO BpPEMEHU t, U HOPMBI

MOJITOTOBUTENILHO-3aKJIFOUUTEIILHOTO BpeMeHu { ., OTHECEeHHOW K 00bemy N

3

MapTUn

B cootBercTBUM ¢ 3TOM  (QopmyJsOi OO  MOATOTOBUTENIBHO-
3aKJIFOUUTENIBHOTO BPEMEHN Ha BBIITOJIHEHUE ONEPALIMU MOKHO COKPATUTh ITy-
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TEM MM HCIIOCPCACTBCHHOI'O YMCHBIICHMA t HIIN YBCIIMYCHUSA oO0BeMa n

3 2
MapTHUH.

HamoMHuM, 4TO OArOTOBHUTEIBHO-3aKIIFOUUTEILHOE BPEMS PaCXO1yeTCs
Ha O3HAKOMJICHHE pabouero ¢ 3aJlaHueM (4epTeKOM, TEXHOJIOTHYECKON TOKY-
MEHTalMel, MOJyYeHUEeM HHCTPYKTaka OT MacTepa), YCTAaHOBKY Ha CTaHKe
WHCTPYMEHTOB U TMPHUCIIOCOOICHUH, KYJIa4KOB, KOIMUPOB, CMEHHBIX 3y04aThIX
KOJIEC, pa3MEpPHYI0 HACTPONKY CTaHKa, 00pabOTKy MPOOHBIX 3arOTOBOK, CHS-
THE MPUCTIOCOOJIECHUN U UHCTPYMEHTOB CO CTaHKa, c/ladyy 00pabOTaHHBIX 3aro-
TOBOK, OCTaTKOB Marepuasa, Npucrnoco0IeHnil, ”HCTPYMEHTOB, TEXHOJIOTHYE-
CKOM JOKYMEHTAIlMH U Haps/a.

YMEHBIIEHUIO 3aTpaT BPEMEHU Ha O3HAKOMIIEHHE C 3aJaHUEM CIIOCOO0-
CTBYET SICHO HAITMCAHHBIN TEXHOJIOTUYECKUN MPOLECC U JIETKO YUTAEMbIN Yep-
TEX.

CoxkpaliieHue 3aTpat BpeMEHU Ha YCTAaHOBKY MPHUCIIOCOOIEHUN U UHCTPY-
MEHTOB Ha CTaHKE 0OECIEeYMBAETCS MYTEM HMCIOJIb30BAHMS METOJA B3aMMO3a-
MeHsieMocTu. Hanpumep, 1jisi yCTaHOBKM MIPUCIIOCOOJICHHST HA cToJie pe3ep-
HOTO CTaHKa C HEOOXOAMMOW TOYHOCTBIO 3TH MPHUCIOCOOJEHUS OCHAIIAIOT
HaIPaBIAIOMMMU IIIIOHKaAMHU, KOTOPBIE BXOJAT B LIEHTPAJIbHBIM Ia3 CTOJA,
BBITIOJIHSIEMBIN 110 H7 wim H8.

JUtst CHUOKEHUS 3aTpaT BPEMEHU Ha Pa3MEPHYIO0 HACTPOMKY TEXHOJIOTHYE-
CKOM CHCTEMBI HIMPOKO MCIOJIb3YIOT CMEHHBIE pe3LEeepKaTelu, PEeBOJIbBEP-
HbIE TOJIOBKH U CMEHHBIE HHCTPYMEHTAJIbHBIE MAara3uHbl C 3apaHee HACTPOCH-
HBIMH WHCTpYMEHTaMH. Ha arperatHelx cTaHKax, NMpeJHa3HAYEHHBIX I 00-
pabOTKM 3aroTOBOK HECKOJBKHX THIIOPa3MEpPOB, CMEHHBIMHU BBIIOTHSIOT
IITTUH]IENTbHBIE KOPOOKH.

OmHrM W3  BaXHEWIIMX IMYTEM COKpAIEHHS IOATOTOBHUTENIBHO-
3aKJIFOUUTEIBHOTO BPEMEHHU SBIIICTCS 2pynnoeas obpabomka, Hay4Hble OCHO-
BbI KOTOpOit pazpaboransl npod. C.I1. MutpodanoBbim. CyTh rpyImnoBoi 00-
pabOTKHM COCTOMT B cienyromeM. M3rorapnuBaemMple Ha IPEANPUSATUN IE€TAIH,
Onu3kue mo rabapuraM, mMacce, Marepuany, TOYHOCTHM U KayecTBY IMOBEpPX-
HOCTHBIX CJIOEB W JIOMyCKarole oO0pabOTKy Ha OJHOM OOOpY/IOBaHUH, 00b-
EAUHSIOT B rpynnbl. Ui KaXAou TpyIbl JA€Taled NPOCKTUPYIOT €IWHBIN
(rpynmoBoi) TEXHOJIOTUYECKUN MpOLecC, WHCTPYMEHTAJbHbIE HAIaAKU U
IpyNIOBbIE MPUCTIOCOOIIEHNUS, MTPECIenys Ledb J0 MUHUMYMa COKPATUTh MOJ-
TOTOBUTEIHLHO-3aKIIIOUNTEIILHOE BpeMs IPHU Tepexofe OT 0O0pabOTKU OHOM
JIETaJIA TPYIIIHI K APYTO U COOTBETCTBYIOIIHME MPOCTOU 000PYI0BAHUS.
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B pesynbrare mpu TiaTenbHOM 0TOOpE A€Tallel B TPYIITY, XOPOIIO TPO-
QYMaHHOM TPYNIOBOM TEXHOJIOTHYECKOM IPOLECCE W PALMOHAIBHBIX KOH-
CTPYKLHSX TPYMNIOBBIX MPUCHOCOOJICHUM, TPEOYIOMMUX MHUHUMAIbHBIX TEpe-
HAJAJOK TpU Tepexoje K o0paboTKe OYepeaHOW AeTaad TPYIIbI, yIaeTcs
npUOIU3UTH HETIOTOYHOE CEPUITHOE MPOU3BOACTBO K TOTOYHOMY MAacCOBOMY.

Baxxno, uto mpu nepexojie K rpyrmoBoil 00paboTKe BO MHOTHUX CIydasix
OKa3bIBAECTCS HPKOHOMHUYECKH OIPaBJAaHHBIM IMpUMEHEHUE Oosee MpPOU3BOAU-
TEIBHOTO 000PYJOBaHUs, B TOM YHCIIE MEPEHANAXNBAEMbIX aBTOMATHYECKUX
JIMHUMU.

HanOoiiee npocThIM SBISIETCA OCYIIECTBICHUE TPYyNNOBBIX oneparuii. Ha
puc. 5.9 mpuBeneHn npumep dparmMeHTa IpynroBON HalaJKUu BOCHMHUIIIUH-
J€JIbHOTO TOKAapHOI'O MOJyaBToMaTa 1l 00pabOTKU 3arOTOBOK TpeX TUIOB. B
3TOM CJIy4ae aBTOMAaT OCHAIIalOT MOBOPOTHBIMA MHCTPYMEHTAJIbHBIMU ILINTA-
MU (pesuenepxarensimu). Ha kaxaoil cTopoHe pe3neaepxaTensi yCTaHOBJIEHBI
MHCTPYMEHTBI 1Ji1 00pabOTKH 3aroTOBOK COOTBETCTBYIoLIero tumna. Ilpu o06-
paboTKe 3aroToBKU 1 3TH pe3leaepKaTeau Ha BCEX MO3ULUAX CTaHKa MEePEBO-

Puc. 5.9. IIpumep dparmenTa rpynmnoBoil HajgaJ K BOCEMUIIITAHACIEHOTO
noJjryaBTomara i 00paboTKH Tpex 3aroToBok: 1-3 —3arotoBku; 4 — pukcaTop
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ISTCSl B TIEPBOE MOJIOKEHNE (MHCTPYMEHTHI JIsl 00pabOTKM 3aroToBOK 2 U 3
HaXOJsATCA B HepaboyeMm mojokenuu). g mepexona Kk oOpaboTke clemyro-
el 3aroToBku (2 win 3) HEOOXOAUMO TOJIBKO TTOBEPHYTH pe3lieepKaTeIu 1
MCIIOJIb30BATh VISl YCTAHOBKM 3TOM 3arOTOBKH COOTBETCTBYIOIIUE MOBEPXHO-
CTH (PACOHHBIX KYJAUKOB MaTPOHA.

HyxHO mog4epKkHyTh, UTO B TPYMILY, OCOOCHHO MPU MOCTPOEHUH TPYIIIIO-
BBIX OIlepaluii, MOryT OOBEAUHATHCSA JI€TAIM, Pa3Inyaloluecs Mo KOHCTPYK-
I[UH, HO JIOycKaroiue o0paboTKy Ha OJHOM M TOM ke cTaHke. [Ipumep rpyn-
IIbl TAKMX JI€TaJiel ITpuBeaeH Ha puc. 5.10.

—
v

Puc. 5.10. [Ipumep neraneii, 00beAMHIEMBIX B TPYIIITY
JUTS1 BBITIOJIHEHMSI TPYIITIOBOM OTMepaluu

[Ipy npoeKTUpPOBAHUU TPYIIOBBIX TEXHOJOTHMUYECKUX MPOIECCOB TOCIE
oTOOpa JeTajneil B IPyIly BhIJAEISETCS UX TUIMOBOUW MpencTaBuTeIb Uin Ghop-
MUpPYETCsl KOMIUIEKCHAsI JeTalb. /[emanb-munogot npeocmasumens TOJIKHA
UMETh BCE MOBEPXHOCTU, KOTOPBIE COoepkKaT AeTanu rpymibl. OObBIYHO B Kaye-
CTBE THIIOBOTO MpeACTaBUTENsT OepyT HauOoyiee CIOXKHYIO JeTalb TPYIIIHI.
Ecnu neranu, koTopas MOXKET OBITh MPUHSTA B Kaue€CTBE THUIIOBOTO TMpeACTa-
BUTEJIS, B IPYIINE HET, TO CO3/AAI0T UCKYCCTBEHHYIO KOMNIEKCHYIO 0emalb, CO-
JIEpIKaIyI0 BCE MOBEPXHOCTH AeTasiel rpynmbl. [Ipumep dopMupoBanus KOM-
MIJIEKCHOM JIeTalIN JIJIsl TPYIIbI JeTajael mpuBeieH Ha puc. 5.11.
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Puc. 5.11. ®opmupoBaHre KOMIIEKCHOM
JETANN: a—3 — ACTAIN TPYIIIbI; U — KOM-
TUICKCHAs JeTallb. 1—7 — leMeHTapHbIe

obOpabaThIBaeMbIe TTIOBEPXHOCTH

J{nst netanu — TUIOBOTO MPEACTABUTENS WM KOMIUIEKCHOM AEeTany mpo-
EKTUPYIOT TEXHOJIOTUYECKHUI MPOIECC U MHCTPYMEHTAJIbHbIC HAJIAJIKU CTaH-
koB. O0OpaboTKka KOHKPETHBIX JIeTajel TPYNIbl MOXKET BECTUCH C MPOIMYCKOM
OTJEJIbHBIX OIEpalii WM MEPEXOJ0B IPYHIOBOTO TEXHOJOTMYECKOIO IpPOo-
necca.

5.2. Caunkenue ce0eCTOMMOCTH M3TOTOBJICHHUSA AeTaJIel
5.2.1. MHOrocraHo4Hoe 00CIyKMBaHHE

OO6cayxxuBaHue pPabOYMM HECKOJIBKUX CTAHKOB IIO3BOJISICT ITOBBICHUTH
MIPOU3BOAUTEIILHOCTh €T0 TPyJa U CHU3HUTH PacXojbl Ha 3apabOTHYIO TUIATY.
MHOrocTaHOYHOE OOCITY>KHBaHUE CTAHOBUTCS BO3MOXKHBIM, €CJIU MPHU BBINOJI-
HEHUU OIEpallii OCHOBHOE BpEMS, ABJISIONIECECS MAIIMHHBIM, IOCTUTAET 3HA-
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YUTEIbHBIX BEIUYUH. B 3TO BpCMA pa60q1/1171 OKa3bIBACTCA HC 3aHATBIM Ha OJ-

HOM CTaHKC N MOJKCT BBIITIOJIHATD pa6OTLI Ha JPYIruXx CTaHKax.
BcnomorarensHoe BpCM: ITpU MHOTI'OCTAHOYHOM O6CJ'Iy}KI/IBaHI/II/I JACINTCA

Ha IBa BHI4: BCIIOMOTAaTCIIbHOC IICPCKPHIBAOIICCCA (tBH) Hn BCIIOMOI'aTCJIBHOC

HenepekpbiBatronieecs (t,,). Ilox t,, MOHMMaeTcs BCIOMOTaTENIBHOE BpeMH,
NEPEKPHIBAEMOE OCHOBHBIM (MALIMHHBIM) BpeMEHEeM [, Ha OJHOM CTaHKE,
nox t,, — BCIoMoraTenabHOE BpeMs, KOTOpOe He MepeKphiBaeTcs 1, Ha OJHOM

CTAaHKC.
Bo BcnomorarenbHOE BpCMA KPpOMC YKAa3aHHBIX 3aTpaT BpEMCHHU BXOIHUT

TAaKKe BPEMsI Ha IIEPEX 06l pabOYero 0T OAHOro CTaHKa K Apyromy (.., ).

Bpewmst Texundeckoro o0ciyxuBanus (1), OpraHu3allMOHHOTO OOCITyKHU-

BaHus (1, ) ¥ BpeMs Ha JIMYHbIE TOTPEOHOCTH (1) Mpu MHOTrOCTaHOYHOM 00-

opr
CITY>KUBAHUU COCTABJISIIOT JIOMOJHUTEIBHOE BpeMs ( t, ):
t. =t +tOpr +1,,

KOTOpOE TUIAHUPYETCS Ha Pab0OUyI0 CMEHY.

|- cTa”oOK N

BII

3-it crasox N k E

nep

i B Y |

Puc. 5.12. [lukiorpaMMa MHOTOCTaHOYHOM PaOOTHI MPU TTOTHOM
MCIOJIb30BAHUHM OCHOBHOT'O (MAlIMHHOTO) BPEMEHU

PaccmoTpum  mukiorpaMMy MHOTOCTaHOYHOW pPabOThI Ha CTaHKAax-
nyonepax (puc. 5.12), T. €. OAMHAKOBBIX CTaHKaX, Ha KOTOPHIX BBIMOJHSICTCS
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OJIHA ¥ Ta Xe omepanusi. Ha mepBoMm ctanke pabounii CHUMaET paHee o0pabo-
TaHHYIO 3arO0TOBKY, YCTaHABIIUBACT CJIEAYIONIYIO M BKIIIOUAET CTAHOK. 3aTpaThl
BPEMCHH Ha 3TH JICUCTBUS 00pa3ylOT BCIIOMOTATEIBHOE HETIePEKPHIBAIOIIICECS
BpeMs (1, ). 3aTem pabounii u3MepsieT CHATYIO CO CTaHKa 3aroTOBKY, 3aTpayu-

Bas Ha 3TO BCIIOMOIaTeNbHOE MepeKphIBatoieecs BpeMs (t, ) 1 MepexonuT Ko

BTOPOMY CTaHKY U T. 1. K MOMEHTY OKOHUYaHUsI 0OpaOOTKHU 3arOTOBKM Ha Iep-
BOM CTaHKe pabouuil Bo3Bpamlaerca K Hemy. Jlanee IUKIbI MHOTOCTaHOYHOM
paboThI TOBTOPSIIOTCSL.

JmuTenbHocTh 1uKia (7, ) Ipu MHOTOCTaHOYHOM paboTe, T. €. mepuoza

BpPCMCHH, B TCUCHHUC KOTOPOI'O BBIIIOJIHAKOTCS OJHU U TC JKC HeﬁCTBHH Ha BCEX
CTaHKaX, Kak BUIHO U3 pHC. 5.12, cocTaBiser
T, +1,,.
OcHoBHOE (MaIIMHHOE) BpeMsl OYyJIeT MOJTHOCTHIO UCII0JIB30BAHO TIPU
t, =t (N=-D+(t, +t )N,
rne N — aucmo 00CITy>KUBAEMBIX CTAHKOB.
Orcrona

:tOM

Tiep

— tOM + tBH
tBH + tBH + tnep .

Hopwma BeipaboTku B cMeHy mipu oOciayxuBanui N cTtaHkoB-1y01epoB
N Ty —t,
T ]

i

H

BBIp

rae T, — IpOJOJKUTEIBHOCTD PA00YEH CXEMBI.

PaccMoTpenHas mukiorpaMMa MHOTOCTAHOYHOM pa0OTHI SIBJSIETCS Hea-
JU3UPOBAHHOUN. B NeNCTBUTENBHOCTH TOOUTHCS TAKOW LUKIOTPAMMBI TPYIHO.
[ToaToMy 00BIYHO TIPH PabOTE HA MPOCTHIX HEAOPOTUX CTaHKAX 00ECIIeUnBACT-
Csl TIOJIHASI 3aHATOCTH Pab0Yero Mpu HEKOTOPBIX MPOCTOSIX CTaHKOB. [1pu pabo-
TE Ha JOPOTOCTOSAIIEM 000pyA0BaHNH, HAOOOPOT, UCKITFOYAIOTCS €ro MPOCTOH,
B TO BpeMsl Kak pabounii OKa3bIBaeTCs 3arpy’KeH He TOJTHOCTHIO.

Heo6xoaumMo OTMETHUTD, UTO HA MPAKTHKE BO MHOTUX CIIydasX MHOTOCTa-
HOYHOE OOCTYy>KMBaHHE OPraHU3yeTCs TaKUM 00pa3oM, 4yTo pabouuii 00Ciy-
KUBACT CTaHKW (OJHOM TPYyMIBl), HA KOTOPHIX BBIMTOJHSAIOTCS pa3HbIE Omepa-
WU, WU JIaXKe CTaHKH, KOTOPBIE OTHOCATCS K Pa3JuYHBIM TPYIIaM, HalpH-
Mep, TOKapHbIE U (Ppe3epHBIE.
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5.2.2. CokpanieHue pacxooB Ha MATEPHUAJIbI

3HAYUTEIBHYIO OO0 B CEOECTOMMOCTH JIeTajel COCTaBIISIOT PAacX0 bl Ha
Mmatepuainbl. CoOKpalieHue 3TUX pacXo0B MOXKET OBITh JOCTUTHYTO:
® MaKCUMaJIbHBIM TPHOIMKECHUEM HCXOIHON 3arOTOBKH K TOTOBOMU
TeTaNm,
® SKOHOMHBIM MCIIOJIb30BAHHEM JOPOTOCTOAIINX MAaTePUAJIOB;
® [IOJy4YCHHEM OTXOJIOB MpU 00pabOTKE 3aroTOBOK B HamOoJiee 1EeH-
HOM BHJIE, KOTOPBIN JOMyCKAeT WX UCIOJb30BAHUE ISl U3TOTOBIIC-
HUS IPYTUX JeTajeH.

Hcnonp3oBaHre MCXOAHBIX 3aTOTOBOK, OJM3KUX 0 (hopMe U pazmepam K
TOTOBOM JIETaNH, TIO3BOJISIET HE TOJIBKO CHU3UTh PAacXOJbl HA MaTepUAJIbI, HO H
YMEHBIIUTH 00BEM 00paOOTKH pe3aHUeM U CBSI3AHHBIC C HEH 3aTpaThl.

JIJisi SKOHOMUHU JTOPOTOCTOSIIUX MATEPUATIOB JETAJIM BBIMOJHSIIOT CO-
cTaBHbIMU. Hampumep, MOJUMIMITHUKOBYIO BTYJKY JENAl0T OMMETAITTHYECKOM
(BHYTpPEHHSISI 9acTh W3 I[BETHOTO METajlIa, HapyXXHas — U3 KOHCTPYKITMOHHOM
ctanu). COCTaBHBIMH BBITIOTHIIOT MHOTHE PEXYIIHEe WHCTPYMEHTHI (CBepIa,
KOHIIeBBIE (hpe3nl U Ap.). FIX pabodyro yacTh U3 OBICTPOPEKYIIEH CTAIM WM
TBEPJIOTO CIIJIaBa COCTUHSIOT C XBOCTOBUKOM M3 KOHCTPYKIIMOHHOM CTajy Iy-
TEM CBapKH WM NAWKHU.

3HAUYMTEITbHYIO0 SKOHOMHIO MaTepuaja JaeT pariOHAIBHBIA PACKPOU JIH-
ctoB. Ha puc. 5.13 noka3aHo, Kkak myTeM HEOOJIBILIOTO U3MEHEHUS! KOHCTPYK-
UM feTand (0T MPUBEACHHOM Ha puc. 5.13, a x npuBeacHHON Ha puc. 5.13, 6)
MO>KHO CYIIIECTBEHHO COKPATUTh OTXOJIbI IIPU PACKPOE JIUCTOB.

’\/_\—_ ’\/_\—_
- .
a 0

Puc. 5.13. Cxema BIUSHUS KOHCTPYKLIUH JETAIN HA BEIUUYHUHY
OTXOZIOB IIPHU PacKpoe JIMCTOB
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[Ipumepom moydeHUs: OTXOJ0B B HanOoJiee IEHHOM BHUJE MOXKET CIIy-
KUTh 00pabOTKa OTBEPCTHI 3arOTOBOK KOJBIIEBBIM CBepiioMm (puc. 5.14). Ta-
KM€ CBEpJia MPUMEHSIOT Uil ToaydeHus oTBepctuil fuamerpoM 70...200 MM u
6omnee. OOpa3yrOMUIICS TIPU CBEPJICHUH CTEP)KEHb MCIIOIB3YIOT JJISi U3TOTOB-
neHus Apyrux peraneit. CiemyeT OTMETUTh, YTO MPU CBEPJICHUH KOJIBIIEBHIMU
CBEpJIaMH HE TOJIBKO MOXKET OBITh JOCTHTHYTa HKOHOMHS Marepuana, HO H
CYILIECTBEHHO YBEJIMYEHA MMPOU3BOAUTEILHOCT 00pPA0OTKU, a TAKKE CHUIKEHBI
3aTpaThl Ha SJIEKTPOIHEPTUIO U HUHCTPYMEHT.

é///

\

Puc. 5.14. Cxema cBepiieHHsI OTBEPCTHSI KOJIBLEBBIM CBEPIIOM

5.2.3. CHukeHHe 32aTPAT HA TEXHOJIOTHYECKYIO OAT0TOBKY
NMPOU3BOJACTBA AeTajieil. TUNM3anMs TEXHOJOTMYECKUX MPOLECCOB

3aTparhl HA TEXHOJOTMYECKYI0 MOATOTOBKY mpou3Bojacta (TIIII) nera-
JIel MOTYT COCTaBJISATh CYIIECTBEHHYIO 1010 B uX cedbecroumoctu. TIIII nera-
Jed BKIOYAeT B ce0s pa3pabOTKy TEXHOJOTHYECKHUX IMPOILIECCOB UX M3rOTOB-
JIEHUsI, IPOEKTUPOBAHUE U MU3TOTOBJICHHE TEXHOJIOTUYECKOM OCHACTKH, Opra-
HU3AIMI0 KOHTPOJIA U YIIPABIICHHS TEXHOJIOTMYECKUMH MIPOLIECCAMMU.

OnHYUM M3 OCHOBHBIX MYTE€W CHUKEHHS 3aTpaT BPEMEHH U CPEICTB Ha
MIPOEKTUPOBAHUU TEXHOJIOTHYECKUX TMPOIECCOB M3TOTOBJICHUS JAeTaleil U
TEXHOJIOTUYECKOM OCHACTKH SIBJIETCS IIMPOKOE HCIOJIb30BAHUE THUITOBBIX
TEXHOJIOTUYECKUX MPOIIECCOB.

Nnero Tunuzanuy TEXHOJIOTMYECKUX MPOLIECCOB M3TOTOBJIEHUS JleTalleh
Bbicka3ai B 30-x rogax XX Beka mpod. A.Il. CokonoBckuii. B cooTBeTcTBHE C
ATOM Weel AeTald MAalIuH MO OONIHOCTH KOHCTPYKIIMU U TEXHOJOTUM H3TO-
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TOBJICHUA JIEJIST Ha Kiacchl (Bajbl, 3yOuaThle KoJeca, KPOHIITEHHBI, phIUart,
BTYJIKHU U J1p.). Kaxaplii kiiacc pa30MBaIOT Ha MOJKIACCHI, TPYIIIbI, TOITPYIIIBI
u Tunel. [Ipumep knaccudukanuu aeraned (KpOHIITEWHOB) MpPHUBEACH Ha

puc. 5.15.
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L

Puc. 5.15. [Ipumep knaccuduxaum neraiei

Jlns metasiei Kakaoro TUMa ¢ y4eTOM MPOU3BOACTBEHHBIX YCIOBUM (THII
MIPOM3BOJICTBA) pa3pabaThIBACTCs TUIOBOM TEXHOJOTHMUYECKUU mporiecc. [lpu
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ATOM YCTaHABJIMBAECTCS BUJ UCXOTHOW 3arOTOBKH, TUIAX MPUMEHIEMOTro 000-
pYJOBaHMsI, NOCIENA0BATENbHOCTh U COJEPKAHUE Omepanuil 00paboTKu 3aro-
TOBOK, CXEMbI UX 0a3MpOBaHUS U MPHUMEHsEMas TEXHOJIOIMYecKas OCHACTKA.
CremneHp JeTalu3aldd TUIIOBOTO TEXHOJOTHYECKOTO MPOIlEcca MOXKET OBITh
pa3HO U 3aBUCHUT OT CTENEHU YHU(DUKAINH JIeTalei, OTHECEHHBIX K JaHHOMY
tuny. IIpu BbICOKOW cTeneHW yHU(UKALUU AETajeil TUIIOBOM TEXHOJIOrHYe-
CKUH MPOLIECC CONEPKUT BCIO HEOOXOAMMYIO MH(POPMAIIUIO Uil U3TOTOBJICHUS
JeTajed NaHHOTO THUIlA. B IPOTHBHOM Cilydae THUIIOBOW TEXHOJIOTMYECKHUU
IIPOLIECC MOKET OBITh MPEACTABIIEH B BUJIE IEPEYHS MTOCIEI0BATEIBHO BBIIOJI-
HSIEMBIX ONEpaluil C YKa3aHUEM MOJeJNiell CTaHKOB (MapIIPYTHBIM THUIOBOMN
TEXHOJIOTHYECKUI Tpouecc). ITOT TEXHOJOTMYECKUA MPOLECC CIYXKUT HH-
(hopMaMOHHON OCHOBOM ISl pa3pabOTKU ONEPALMOHHOIO TEXHOJIOTHYECKOTO
IIpoLiecCa U3rOTOBJIECHN KOHKPETHON JI€Taly JAaHHOIO THUIIA.

TunoBble TEXHOJIOTHUECKHE MPOLECCH pa3padbaThIBalOT B MacTabax oT-
paciu Wi NpeANpUATHs Ha OCHOBE aHAJIW3a U 00OOIIEHHs OIbITa MEePEIOBBIX
MAaIIMHOCTPOUTEIBHBIX 3aBOAOB. B 3THX TEXHOJOTMYECKHX IPOLECCAX HC-
HOJIB3YIOT Haubosee 3(p(PeKTUBHBIE U HA/IEKHBIE TEXHOJIOIMUECKUE PEIlICHus,
IIPOBEPEHHBIEC B IIPOU3BOICTBEHHBIX YCIOBUSAX.

[IpoexkTpoBaHUE TEXHOJIOTUYECKOTO IPOLIECCA M3TOTOBJIEHUS KOHKPET-
HOM JieTany Ha 0a3e TUIIOBOTO TEXHOJOTMYECKOTO Mpoliecca MO3BOJISIET 3HAUH-
TEJIbHO COKPATUTh CPOKHU U 3aTPaThl HA IPOCKTUPOBAHUE, a TAKKE CYILLECTBEH-
HO TIOBBICUThH Kau€CTBO MPOEKTHBIX paboT. BmecTe ¢ TeM ciieyeT UMeTh BBU-
Iy, YTO B THUIIOBBIX TEXHOJIOTMYECKHUX ITPOLIECCAX OTPAXKEH MPOIUIBIA OIBIT.
[TosTOMYy THIIOBBIE TEXHOJOTHYECKHE MPOLECCHI M0 MEPE PA3BUTUSA TEXHOJIO-
MM MaTUHOCTPOEHUSI HEOOXOAMMO NEPUOANYECKHA KOPPEKTUPOBATb.

Haubonee mmpokoe npuMeHEHHE THUIOBBIE TEXHOJIOTMUECKHUE MPOLIECCHI
HAIlJIM B YCJIOBUSAX KPYIHOCEPUHMHOIO U MACCOBOTO MTPOU3BOJICTBA.

Pe3koe cokpalleHne CpoKOB U 3aTpaT Ha IMIPOCKTUPOBAHUE TEXHOJIOTHYE-
CKMX IIPOLIECCOB U TEXHOJOIMYECKOM OCHACTKU JAECT IIPUMEHEHUE aBTOMATH-
3UPOBAHHBIX CUCTEM HX IPOEKTUPOBAHUS, OCHOBAHHBIX B 3HAYUTEIIBHOU CTe-
IIEHW HA MCHOJIb30BAHUM THUIOBBIX TEXHOJIOTMYECKUX MPOLECCOB. BaxHO, 4TO
IIPU 3TOM HE TOJIBKO YMEHBIIAKTCS U3AEP>KKHU IPOU3BOICTBA, HO M 00€ecTeyun-
BaeTcsl Oosiee BHICOKOE, YeM MpU PYYHOM MPOEKTUPOBAHUU KAYECTBO IMPOEKT-
HBIX PELIEHUIl M CHIKAIOTCS 3aTpaThl BPEMEHU M CPEACTB Ha JTOpabOTKYy U
OCBOCHME TEXHOJIOTMYECKUX ITPOLIECCOB B IIPOU3BOJICTBE.
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KOHTPOJIBHBIE BOITPOCHI

Kak cokpaTuTh OCHOBHOE BpeMsl MPU 00pabOTKE 3arOTOBOK?

Kak BiauseT )KeCTKOCTh TEXHOJOTHYECKOH CHCTEMBI Ha BO3MOXKHOCTH
COBMEIICHHS TIEPEXO0JI0B MPU 00pabOTKE 3aTOTOBOK?

Kak cokpaTuTh BCioMoTaTeabHOE BpeMsl U 00pabOTKE 3aTOTOBOK?

. Urto maeT MHOroMecTHasi 00pabOTKa 3ar0TOBOK?

Kak cokpaTuTh MOATOTOBHTEIHHO-3AKIIOUYUTEIIEHOEC BPEMsl MPH 00-
paboTKe 3arOTOBOK?

KakoBa cyTb rpymnmnoBoii 00padboTku?

KakoBbI IyTH COKpaIeHHs pacX0A0B Ha MaTepUaIIbI?

Korza BO3MOXHO MHOTOCTaHOYHOE OOCITYKHBAaHUE M YTO OHO 0bOec-
MeYNBaACT?

KakoBa cyTh TUIH3AIMH TEXHOJIOTUICCKUX MPOIIECCOB M YTO OHA J1a-
eT?
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6. OCHOBbBI PABPABOTKHU TEXHOJIOI'MYECKOI'O
INPOLECCA U3I'OTOBJIEHUSA JETAJIN

6.1. O6uue nosoxxerusi. [IpUHIUNBI M MOC/I€10BATEIbHOCTH
Pa3padoTKU TEXHOJIOTHYECKOTr0 Mmpoiecca

Buabl TEXHOJIOTHYEeCKHX NMPOLeccoB. X AensiT Ha OCHOBHBIE BUJIbI 1O
CIEAYIOIIUM MPU3HAKAM:

e (QopMe opraHu3aMN TEXHOJIOTHIECKOTO TPOIIECCca, OMPeaesIeMOn
YHUCJIOM OXBaThIBAEMBIX MPEIMETOB MPOU3BOJICTBA;

® OCBOCHHOCTH TE€XHOJOTHMYECKOTO MPOIECcCa B KOHKPETHBIX MPOU3-
BOJICTBEHHBIX YCJIOBUSX.

B 3aBucumocTr oT (popMBl OpraHM3aIllid TEXHOJOTHYECKOro Mpoliecca
pa3IMyaroT TPU €T0 BUJIA:

® CIMHHWYHBIN;
® TUIIOBOM;
® TpPYNIIOBOM.

Eounuynwviii mexnonocuueckuu npoyecc — 310 MPOIECC U3TOTOBIICHUS WU
PEMOHTA U3JCIUs OJHOIO HAMMEHOBAHMS, TUIIOpAa3Mepa U UCIIOJIHCHMS, He3a-
BHCHMO OT THUIIa TPOU3BOCTBA.

Tunoeoii mexnonocuueckuti npoyecc — 3TO MPOLECC U3TOTOBJICHUS TPyM-
bl U3JIETUNA C OOUMMU KOHCTPYKTUBHBIMU U TEXHOJIOTMYECKUMH MpU3HAKA-
MH.

I'pynnosou mexuonocuyeckuii npoyecc — 3TO MPOLECC U3TOTOBICHUS U3-
JeIui C pa3HbIMU KOHCTPYKTHBHBIMH, HO OOIIMMH TEXHOJIOTHYSCKUMHU IIPH-
3HaKaMH.

B 3aBUCMMOCTH OT OCBOCHHOCTH B MPOU3BOJICTBE Pa3IMYalOT JBa BHUAA
TE€XHOJIOTUYECKOTO Tpoliecca:

e pabounii;
® [IEPCIICKTUBHBIN.

Pabouum mexnonocuueckum npoyeccom Ha3bIBaeTCsA MPOIECC U3TOTOBIIE-
HUS OJTHOTO WJIM HECKOJBKUX H3JCIIUMA T10 NMPUHITOW B IIPOU3BOJICTBE pabouei
TEXHOJIOTHYECKOU IOKYMEHTAITUH.

IlepcnekmusnbviM mexHON02UYECKUM NpOoYyeccoM Ha3bIBACTCS MPOLECC,
COOTBETCTBYIOIINI COBPEMEHHBIM JOCTUKEHUSM HAYKH U TEXHUKHU, KOTOPBIH
MIPEJACTOUT OCBOUTH HA MPEANPHUATAU (HUCIOIB3YyEeTCs Kak WHGOpPMAIMOHHAS
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OCHOBa JUTsl pa3padOTKH padOUNX TEXHOJOTHUECKUX MPOIIECCOB MPH TEXHOJIO-
TMYECKOM M OPTaHU3AIMOHHOM MEPEBOOPYKEHUU MIPOU3BOJICTBA).

B 3aBUCHMOCTH OT CIIOXHOCTH W3JEIUN, UX CTOMMOCTHU W THIMA MPOU3-
BOJICTBA HCIIOJB3YIOT PA3IMYHOE IO CTENEHU JETaIN3allud ONMCAHUE TEXHO-
JIOTUYECKOTO TIpoIiecca:

® MapHIpyTHOE;
® OINEpPALMOHHOE;
® MapuUIpyTHO-OIEPAI[MOHHOE.

[lpu mapwpymnom onucanuu mexronrocuyecko2o npoyecca INAETCS CO-
KpalIeHHOE OIMMCaHKEe BCEX TEXHOJIOTHUUECKUX ONepaliii B MaplIpyTHOU KapTe
B TIOCJIETOBATEIILHOCTH X BBIMOJHEHUS 0€3 yKa3aHUS MEPEXO0J0B M TEXHOJIO-
THYECKUX PEIKUMOB.

[Ipu onepayuonnom onucanuu mexnonrocuuecko2o npoyecca JaeTcs Moll-
HOE OIMCaHHUE BCEX TEXHOJOTUYECKHUX OMEpaluii B MOCIEAOBATEIILHOCTH UX
BBITIOJIHEHUS C YKAa3aHUEM TIEPEXO0/I0B U TEXHOJOTUUECKUX PEKUMOB.

[Ipu mapwpymno-onepayuonnom onucanuu mexHoI0SULECKO20 Npoyecca
JAETCSl COKPAIEHHOE OIMMCAaHWEe OTMEpaluid TEXHOJOTHYECKOTO Ipolecca B
MapIIPyTHOU KapTe B MOCIEIOBATEIBHOCTH MX BBIMOJIHEHUS C TOJHBIM OIU-
CaHUEM OTJICTbHBIX ONEPAIMM B IPYTUX TEXHOJIOTHYECKUX JIOKYMEHTaX.

B cooTBeTcTBUM C MPHUHATHIM OMUCAHWEM TEXHOJOTMYECKOIro IMpoliecca
MPUHATO  pa3judaTh MapIIPyTHBIA, ONEPAlMOHHBIA W  MapIIpPyTHO-
ONEPALIMOHHBIN TEXHOJIOTUYECKUH MTPOLECCHI.

MapiuipyTHOoe ¥ MapHIpyTHO-ONIEPAIIMOHHOE OMUCAHUE TEXHOJIOTHYECKO-
r'O MPOIECCa UCTIONB3YIOT MPU STUHUIHOM M MEIKOCEPUIMHOM MPOU3BOJICTBAX,
OTIEPAIIMOHHOE — MPEUMYIIIECTBEHHO TIPH CPEAHECEPUIMHOM, KPYITHOCEPHITHOM
¥ MacCOBOM MPOU3BOACTBAX. [Ipy M3roTOBIICHUH KPYITHBIX (JIOPOTHX) JIeTajeit
OTICPAIIMOHHOE OMHMCAHUE TEXHOJOTHYECKOTO MPOoIlecca MPUMEHSIOT U B €1-
HUYHOM U MEITKOCEPUITHOM MPOU3BOJICTBAX.

Hwxe mpenmyiiecTBeHHO Oy/ieM paccMaTpuBaTh pa3pabOTKy €IMHHUYHO-
r'0 ONEPANMOHHOTO TEXHOJOTHUYECKOTO MPOIIecca H3TOTOBICHUS JETaAH.

Pa3paboTka Takoro TEXHOJOTHYECKOTO MPOIecca UMEET IENbI0 1aTh I0-
IpOOHOE OIKMCAaHWE BCEX OTAllOB W3TOTOBJIICHMS JIETAId C TEXHUKO-
PKOHOMUYECKMMHU pacueTaMu W OOOCHOBAaHHUEM NPHHSATHIX perieHuit. B pe-
3yJbTaTe€ COCTABJICHUSI TEXHOJIOTMYECKOW JOKYMEHTAIlUU WHXCHEPHO-
TeXHUYECKUE paOOTHUKHU M paboydue MOIydarT BCIO HEOOXOIUMYI0 UH(pOpMa-
U0 IS Pealh3aliui pa3pab0OTaHHOTO TEXHOJOTHUYECKOTO Ipoliecca Ha Mpei-

npusituu. [Ipu pa3paboTke TEXHOJOTHYECKOTO MpOIecca OMPEEsSIOT Cpeli-
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CTBa TEXHOJIOTMYECKOI0 OCHalleHus (00opyroBaHME, MPUCIOCOOJIEHHUS, pe-
KYUIMH M U3MEPUTEIbHBIM MHCTPYMEHTHI), TPYJAOEMKOCTh U CE0ECTOMMOCTh
M3rOTOBJICHUS AeTalieil. DTO CIy)KUT OCHOBOW JJIi OpraHU3allUU CHAOKEHUs
OCHOBHBIMU M BCIIOMOTaTEJIbHBIMU MaTe€puaiaMy, KaJIEHJAPHOIO ITUIAHUPOBa-
HUS MPOU3BOJICTBA, TEXHUYECKOTO KOHTPOJISl, HHCTPYMEHTAJIBHOIO U TpPaHC-
MIOPTHOTO O0ECHEYEHMs], @ TAKXKE JJIsl ONpPENENICHUs] MPOU3BOJCTBEHHBIX ILIO-
1131, HEOOXOIMMBIX PHEPrETUUECKUX PECYPCOB U pabodel CUIIbI.

Crnenyet paznuuaTh pa3pabOTKy TEXHOJIOIMUECKHUX IPOLIECCOB IS JEH-
CTBYIOUIUX NPEANPUATUN U JI1 BHOBb IPOEKTUPYEMBIX (PEKOHCTPYHPYEMBIX).
B nepBoM ciydyae HEOOXOIUMOCTh Pa3pabOTKU TEXHOJOTHYECKUX MPOLIECCOB
M3rOTOBJICHUS JI€Taled BO3HUKAET IPU OCBOECHUM B IIPOU3BOJCTBE HOBOTO MIIU
YCOBEPILIEHCTBOBAHHOIO U3/EJINs, & TAK)KE ITPU IPOU3BOJICTBE YKE OCBOCHHBIX
U3JIEIUI IS TIOBBIIICHUS] TEXHUKO-D)KOHOMUYECKUX ITOKa3aTeJIed U3rOTOBIIE-
HUA JeTaneil Ha 0a3e BHEAPEHUS COBPEMEHHBIX JOCTH)KEHH HAyKH U TEXHHU-
kH. Bo BTopom citydae pazpaboTaHHbIE HA OCHOBE ATHX JOCTHKEHUM TEXHOJIO-
ITMYECKHE IIPOLIECCH] U3TOTOBIICHUS JIETAJIEH SBISIOTCS OCHOBOM BCErO MPOEKTA
HOBOT'O (PEKOHCTPYUPYEMOTO) MPEANPUATHSL.

IIpuHIMIBI NPOEKTHPOBAHUS TEXHOJIOTMYECKOro mpouecca. IIpoek-
TUPOBAHUE TEXHOJOTMYECKUX MPOLIECCOB MPOU3BOAAT HA OCHOBE JABYX MPHUH-
LUIIOB: TEXHUYECKOTO M 3KOHOMHYECKOr0. B COOTBETCTBUMU € TEXHUYECKUM
IOPUHLUAIIOM TEXHOJIOTUYECKUH MPOLECC U3rOTOBJICHUS AETAIN JOKEH 00ec-
[I€YMBATh BCE MPEIbSIBICHHbIC K HEMl TEXHUUYECKUE TpeOoBaHus. DTU TpeboBa-
HUS MOTYT OBITh BBIIOJIHEHBI MIPU HECKOJBKUX BapHAHTaX TEXHOJOTMYECKOTO
IIpoLecca, OTINYAIOIINXCS, HAIPUMEP, METOJOM IOJYyYEHUsI UCXOJHOM 3aro-
TOBKHU, NMPUMEHSIEMBIMU JJIsl €€ Tocieayrouieil oopabOTKU CTaHKaMU U HH-
CTPYMEHTaMH U T. JI. B COOTBETCTBUM C SKOHOMUYECKUM MPUHIMUIIOM IPHUHS-
THI BapUaHT TEXHOJOTMYECKOIro Mpoliecca J0JKEH ObITh Haubojiee SKOHO-
MUYHBIM.

Hcxoanble 1aHHbIE W MOCJAEA0BATEILHOCTh Pa3padoTKH TeXHOJIOIH-
YecKOro nmpouecca M3roropjaenus aeraau. lcxoanyro nadopmanuio, HeoO-
XOJUMYIO JJisl pa3pabOoTKU TEXHOJIOTMYECKOro IMpoliecca W3rOTOBJICHUS JAeTa-
JM, JEJST Ha 0a30BYI0, CIPABOYHYIO U PYKOBOSILYIO.

[Ipu pa3paboTke TEXHOIOTMYECKOTO Mpoliecca Al HOBBIX MPEANpHUSATUI
WIM MPOU3BOJICTB 0a30BBIMU MCXOJHBIMU JAHHBIMH SIBIISIIOTCS: pabouyuil uep-
TEX JETaNU; YepTex COOPOUHOMN €AMHHULIbI, B KOTOPYIO BXOAUT JAETalb; 00beM
BBIITYCKA JIETAJIEH.
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[Ipu pa3paboTke TEXHOJIOTMYECKOTO IMpolecca Ui ASHCTBYIOUINX 3aBO-
JIOB B JIOMIOJIHEHUH K 3TUM 0a30BBIM MCXOJHBIM JIaHHBIM HEOOXOJIMMO PacCIio-
jarath CBEACHHUSIMU 00 MMEIOIIEMCsl 000pyAOBaHUM, MPUCIIOCOOIEHUSNX, UH-
CTPYMEHTAaX, MPOU3BOJCTBEHHBIX IUIOMAIAIX W JAPYTHUX MPOU3BOJCTBEHHBIX
ycnoBusix. [Ipu 3TOM TeXHOJOT B CBOMX PEUICHUSIX 3a4acTyIO BBIHYXJIEH OpH-
EHTUPOBATHCS MPEUMYIIIECTBEHHO Ha IPUMEHEHNE UMEIOIINXCS Ha TPEaIpHsi-
THUU CPEJICTB TEXHOJIOTMYECKOTO OCHAIIICHUS.

CnpaBoyHasi uHboOpMaIMsi MpeacTaBiseT cOOOW KaTajlord M macropra
TEXHOJIOTHYECKOT0 000pYyJ0BaHUs, aIbOOMBI IPUCIIOCOOJICHNN, CTAHAAPTHl U
HOpMAaJIA Ha PEXYIUNA U U3MEPUTEIHHBIM HHCTPYMEHTHI, HOPMATUBHI TI0 TOY-
HOCTH OOpabOTKM M KaueCTBY IOBEPXHOCTHBIX CJIOEB 3aroTOBOK, pacyery
IIPUITYCKOB, PEKUMOB PE3aHusi, HOPM BpEMEHHU, Tapu(HHO-KBATH(PUKAIIMOHHBIE
CIIPaBOYHUKH U JIP.

K pykoBomsimieit nHpopmanm OTHOCAT JaHHBIE O MEPCHEKTUBHBIX TEX-
HOJIOTMYECKHUX MpOIEccax B OTPacii, CTaHAAPThI Ha TEXHOJOTMYECKUE MPO-
LIECChl U TEXHOJOTUYECKYIO TOKYMEHTAIIUI0, OCHOBHBIE TPEOOBAHUS O COCTO-
STHUIO M TIEPCIIEKTUBAM Pa3BUTHsI MPOU3BOJICTBA HA MIPEANPUATHUH.

TexHOoIornYeckni mpouecc HU3rOTOBJIEHUSA JAETald pa3padbaTbiBalOT B
ONpEeEIEeHHON MMOCIEeI0BATEILHOCTH.

1. TlpoBomsT aHanM3 TEXHHYECKUX TPeOOBaHMIA K JIETalH, BBISICHSIIOT
BO3MOKHOCTb UX 00€CIEUEHMs] U KOHTPOJS B YCIOBHUSX JAHHOTO MpEANpUs-
TUS, BBIABIISIIOT HauOOJIE€e CIOKHBIE TEXHOJIOIMUECKUE 33]aul, BO3HUKAIOIINE
MIPU U3FOTOBJICHUU JIETAIIH.

2. OmpenensioT TUN MPOU3BOJACTBA U POPMY €ro OpraHu3anuu (MEeToxa
paboThI).

3. OcCylIeCTBISAIOT TEXHOJOTUYECKUH KOHTPOJIb YepTeka AeTaad Ha
IpeaIMEeT COOTBETCTBUSI €€ KOHCTPYKLUU TPEOOBAaHUSIM TEXHOJOTUYHOCTH JIJIst
YCIOBUI JAHHOTO NMPEINPUATHS.

4. BpIOMpArOT BU UCXOAHOM 3arOTOBKHU M METOJI €€ MOJTyUYCHUSI.

5. ITIpousBoasT BHIOOP TEXHOJIOTHUYECKHUX 0as3.

6. YcranaBnuBalOT MapHIpyThl 00paOOTKK MOBEPXHOCTEN IeTany, T. €.
MOCJIEIOBATEIBbHOCTh MEPEXOJI0B A JOCTHXKEHHSI TPEeOYyEeMbIX MO YEPTEKY
MapaMeTpOB UX TOYHOCTH M Ka4eCTBA MOBEPXHOCTHBIX CIIOEB.

7. CocTaBisIOT MapUIpyT W3TOTOBJIEHUS JI€Tald, BHIOUPAIOT CPEACTBA
TEXHOJIOTMYECKOTO OCHAIICHHS U MPOEKTUPYIOT OINEpaIi TEXHOJIOTHYECKOTrO
nporecca.
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8. BBIMONHSIOT pa3MEpHBI aHAIW3 TEXHOJOTHYECKOTO Mpolecca
(ompenensitoT NMpUITYCKHM Ha 0O0pabOTKYy M PAaCCUMTHIBAIOT TEXHOJIOTMUYECKHE
pa3Mephl 3ar0TOBKH).

9. OmpenensiOT peKUMbI pe3aHUS.

10. HaxoasaT HOpMBI BpEMEHH WU HOPMBI BEIPAOOTKH.

11. OnpenensitoT TEXHUKO-dPKOHOMHYECKUE IOKA3aTeld TEXHOJOTrhye-
CKOTO Ipoiiecca.

12. OhopMIISAIOT TEXHOJOTHYECKYIO IOKYMEHTAIIHIO.

6.2. AHAJIN3 TeXHNYECKUX TPEOOBAHMI YepTeKa 1eTaIu U BbISBJICHUE
TEXHOJIOTMYECKHUX 32/1a4 NIPH €€ U3rOTOBJIEHNHU

Ilepen pa3pabOTKOM TEXHOJOTMUECKOTO Mpolecca MOAPOOHO H3Yy4aroT
pabourie YepTeKU IETAIU U u3aenus (COOPOUYHON €IUMHHUIIBI), B KOTOPOE BXO-
JUT J1eTalb. BBISBISAIOT PYHKIIMU ACTAIM U YCIOBUA €€ PaOOTHI.

PabGounii yepTex JODKEH JaBaTh UCUEPIIbIBAIOIIEE MPEACTABICHUE O Jie-
tanu. OH JO0JKEH CoAepKaTh JOCTATOUHOE KOJIMYECTBO MPOEKIIH, pa3pe3oB U
BUJIOB; HA HEM JIOJDKHBI OBITh YKa3aHbl BCE HEOOXOJMMBIE pa3Mepbl (C mpe-
JIEbHBIMUA OTKJIOHEHUSIMU ), JOMTYCKH ()OPMBI U PACIIOJIOKEHHS TTIOBEPXHOCTEH,
MapaMeTphl UX MIEPOXOBATOCTH, BOTHUCTOCTH, BUJl TEPMUUYECKOUN MIIM XUMHUKO-
TEPMUUYECKON 00pabOTKH, BUJ MOKPHITUSI, TBEPAOCTh MaTepUalia, a TakKe CIe-
upuyecKre TeXHUYECKre TpeOoBaHus (HarpuMep, JAOMyCTUMAasi CTEIEeHb He-
YPaBHOBEIICHHOCTH JIETAJIN).

[IpuBeneHHBIE B UepTEkKE TEXHUYECKHE TPEOOBaHMS paccMaTPUBAIOT CO
CIEQYIOMINX HO3ULINH:

e 00OCHOBAaHHOCTM UWX Ha3HAYECHHUS] KOHCTPYKTOPOM (Harpumep,
YCTaHABJIMBAIOT, HE 3aBBINICHBI JIU 3TU TPeOOBaHMUS, MPABWIBHO JI
POCTABJIEHbI pa3MEpPHI U T. I1.);

® BO3MOXHOCTH OO€CTHEUYeHHUsI H3BECTHHIMM M HUMEKIIMMUCI Ha
MPEANPUSATAN CPEICTBAMU TEXHOJIOTUYECKOTO OCHAIIICHUS;

® BO3MOXHOCTHU KOHTPOJISI U3BBECTHBIMU METOJAMHU U CPEJICTBAMMU.

Tak, ecnu aHanM3UPyEeMbId pa3Mep JIETANIM SIBISETCS COCTABISIONIMM 3BEHOM
KOHCTPYKTOPCKOM pa3MepHOM IIenu, TO, BCKPBIB €€, MOKHO OIIEHUTb, Ipa-
BUJIBHO JIM HA3HAYEH JIOMYCK Ha 3TOT pa3Mep.

[Ipu ananm3e TeXHUYECKUX TPEOOBAHUM BBISBIISIOT TEXHOJIOTHYECKHUE 3a-

Jla4¥, BO3HUKAIOIIUE MPU H3TOTOBJICHUU JEeTald. J[JI1 3TOr0 BBIAEIAIOT KOM-

228



MJIEKCHI TTOBEPXHOCTEH, K KOTOPBIM MPEIBSBISIOTCS HanOOJee BBHICOKHE Tpe-
OOBaHMS IO TOYHOCTH pa3MepoB, (OPMBI U PACIOJIOKCHHS M KadyeCTBY IIO-
BEPXHOCTHBIX CJIOCB. YKa3aHHBIC TPeOOBAHUS ONPECIAIOT BEIOOP TEXHOJIOTH-
yeckux 0a3 U CrocoOOB YCTAaHOBKHU 3arOTOBKH, 3aKIIOYUTEIbHBIC METOJbI U
MapmipyT ee 00pabOTKH B IIEJIOM, HEOOXOIUMBIE CPEACTBA TEXHOJIOTHIECKOTO
ocHamleHus. Hampumep, I CTynmeH4YaToro Bajla BaXKHOW TEXHOJIOTHYECKOM
3a/1aueii ABJAETCS 00eCIIeueHNEe BEICOKOM TOYHOCTH pa3MepoB, GOPMBI M pac-
MOJIOKEHUST €r0 TOCAMOYHBIX IIeeK. /[ BHYTpEeHHEro KoJiblla MOAIIUAITHAKA
TaKOW 3a7adei SIBISETCS TMOJYYCHHE BBICOKOW TOYHOCTH pa3mepa B (HOpMBI
JTOPOKKH KauCHHUS, MaJIbIX 3HAYCHHH BBICOTHBIX MapaMETPOB IIEPOXOBATOCTH
M BOJIHUCTOCTH €€ TOBEPXHOCTH, MHUHHUMAJIBHOTO PaJAHAIBHOTO OWEHUS 0-
POKKH KaueHUsI OTHOCUTEIHLHO TIOCAIOYHOTO OTBEPCTHS.

Pa3paboTka TEXHOJOTHYECKOTO Iporiecca Jijis ACHCTBYIOIIETO Mpeanpusi-
THS TIPEATroJiaraeT TIIATeIbHOE N3YUEHHE TTPOU3BOICTBEHHBIX YCIOBUM. Y CTa-
HAaBJIMBAIOT HAJIMYUE MPOU3BOJICTBCHHBIX IIIOMIACH M 000OPYIOBAHUS IS W3-
TOTOBJICHUS JIETAJH, OMPEICIISIOT BO3MOKHOCTH MOJCPHH3AIMU 000py10Ba-
HUS U PacCUIMPEHHUs MPOM3BOJICTBEHHBIX IUIOMIAACH IS yBEIUYEeHUs o0beMa
BBIITyCKa JieTajiel, BBICHSIOT BO3MOXKHOCTH MPEANPHUATHS IO NMPUMEHEHHUIO
HOBBIX METOJIOB IOJIYYCHHS MCXOJHBIX 3arOTOBOK M MX TOCIEIYyIOIIeH oOpa-
OOTKH, MPOTPECCUBHBIX PEXKYIIUX HHCTPYMEHTOB | T. TI.

Jlns MeWCTBYIONIMX MPEANPUITHI aHAIU3UPYETCS BO3MOXKHOCTh H3TO-
TOBJICHUSI JTAHHOW JCTalM IO MMEIOIIUMCS Ha TPESANPHUATHH THUIIOBBIM HIIH
TPYIIIOBBIM TEXHOJIOTHYECKUM TIporieccaM. [Ipw OTCYTCTBHHM TakoW BO3MOXK-
HOCTH MPUCTYNAIOT K MPOSKTUPOBAHUIO CIUHUYHOTO TEXHOJIOTHYECKOTO TIPO-
1lecca U3roTOBJICHUS AETaN.

6.3. OnpenesieHue TMIIA MPOU3BOACTBA

OT Tuna mpou3BOACTBA 3aBUCAT: (hopma ero opraHuzamnuu (Metoj pado-
ThI); BUJ U CIOCOO TMOTYYEHHUS MCXOTHOW 3arOTOBKH; THUNAX MPUMEHSIEMOTO
npu ee o0paboTke 00OpyAOBaHUS, MPUCIOCOONIEHUI W MHCTPYMEHTOB; CTe-
HEeHb JAeTalu3aluu pa3paboTKU caMOro TEXHOJIOIMUYECKOTO MpoLecca U3roToB-
JICHUS IETaJH.

Ha craguu pa3paboOTKM TEXHOJIOIMYECKOTO IMpoliecca W3TOTOBICHUS JIe-
TaJId THI TPOU3BOJACTBA MOXET OBITh OMPEICICH TOJBKO OPHUEHTHPOBOYHO.
[Tpu 3TOM MOXHO PYKOBOJICTBOBATHCS TaHHBIMU Ta0II. 6.1.
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Ta0muma 6.1

3asucumocms muna npouzeo0cmea om oovema 8bINycKa, wimn.,
U maccol oemaniu

Macca Tun npousBoacTBa
nerany, | EnuHunu- Menkocepuii- Cpennecepuii- Kpynnocepwnii- Macco-
KT HOE HOE HOE HOE BOE
<1,0 <10 10...1500 1500...100000 | 75000...200000 | 200000
1,0...2,5 <10 10...1000 1000...50000 50000...100000 | 100000
2,5...5,0 <10 10...500 500...35000 35000...75000 75000
5,0...10 <10 10...300 300...25000 25000...50000 50000
>10 <10 10...200 200...10000 10000...25000 25000

Tun npou3BOACTBA OLIEHUBAIOT TAKXKE MO KOADPUIIMEHTY 3aKperyieHus
ormepauui K, , ompeneneHue KOTOpOro, a TaKKe 3HAYCHMS [UId Pa3IMYHbBIX
TUIIOB ITPOU3BOJICTBA JIaHbI B P. 1.

[Ipu pa3paboTke TEXHOJIOTUYECKOTO MPOLECCa U3TOTOBJICHUS JETAIH KO-
3¢ HULKEHT 3aKpeIUIeHUs oNlepaluii HaXo AT 1o popmyIe

t

K., =2
0=73

TIIC

rae t, — TakT BBITyCKa A€TaNe; t, — CpeaHee MTyIHOE BPEMs ONEPALH.

Takt BBITyCKa JeTajed ONpenensercs, KaK 3TO YXKE€ OTMEYaJIoCh, IO
popmyne t, =60D, /N, rne @, — AEHCTBUTENBHBIA TONOBOK (HOHI BpEMEHH
paboThl 00opyaoBaHus, 4.; N — ro/loBoit 00beM BBIITyCKa JIeTaJICH.

Jlnis onpeneneHusi CPeAHEro MTYYHOIO BPEMEHNU MOYKHO BOCHOJIb30BaTh-
Csl TaHHBIMM U3 CYILECTBYIOIIETO Ha MPOU3BOJICTBE TEXHOJOTUYECKOTO IMpPO-
[[ecca M3TOTOBJICHUS AHAJIOTMYHOW JETalld WM BBITIOJHUTh YKPYITHEHHOE
HOPMHpOBaHUE pa3padaThIBAEMOT0 TEXHOJIOrHYeckoro rmnpouecca. CpeaHee
MITYYHOE BPEeMsI PAaCCUUTHIBAIOT IO (hopMyIie

n
tLuc = Ztmi / n,
i=1

rae t . — mry4Hoe BpeMs | -Oif onepanyy M3rOTOBICHUS ACTAIH; N — YHUCIIO

OCHOBHBIX OIEpPAlNN B TEXHOJIOTMYECKOM MTPOLECCE.
IIpu noacuere t . ciaexyer OpaTh TONBKO OCHOBHBIE ONEpALMU, HUCKIIIO-

yasi, HalpuMep, orepanuu TepMooOpabOTKU, YAAICHHs 3ayCEHIEB, MAPKUPO-
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BAaHMSI M IPOMBIBKHU JE€TAJIEH.

Tun npousBojcTBa, HAMIEHHBIH O KOA()(PUIIMEHTY 3aKperieHus ornepa-
{11, CPaBHUBAIOT C €0 TUIOM, YCTaHOBJIEHHBIM 10 Tabi. 6.1. [Ipu ux Hecos-
MaJ€HUU THUIl MPOU3BOJCTBA CUUTAIOT TAKUM, KOTOPBIA COOTBETCTBYET MOJ]-
CUMTAHHOMY 3HAYCHHIO KO3(PPHUIMEHTA 3aKpETITICHHsI ONIEpaLInid.

[Tocne ycraHOBIEHMS THIAa MPOU3BOJCTBA OINPENENSAIOT METOJA PadOThI
(MOTOYHBINA MM HENOTOYHBIN). BO3MOXXHOCTE MCIONB30BaHMSI TIOTOYHOI'O MeE-

TOAa pabOTHI OMPEALISIOT 10 K03 duimenty 3arpy3ku K padounx mect

3ar

ITpn koxddunuente 3arpysku padounx mect K, >0,6 mpuHuMarT norou-

HBII MeTO pabOTHI.
6.4. TexHOTOrHYECKUIT KOHTPOJIb YepPTekKa AeTaTn

TexHonornyeckuii KOHTPOJIb YepTexka JIeTald, Kak OTMe4asloch B p. 1,
TEXHOJIOT BBITIOJHSET IS OIIEHKH COOTBETCTBUS KOHCTPYKIIUH JeTan Tpedo-
BaHUSM TEXHOJIOTUYHOCTH C y4ETOM THUIa MPOU3BOJCTBA U €r0 KOHKPETHBIX
yCIIOBHIl, B YaCTHOCTH, TEXHOJOTMYECKHMX BO3MOXKHOCTEH U OCOOEHHOCTEH
000py10BaHUS.

OO6uue TpeOoBaHMS MO TEXHOJOTMYHOCTH ACTATN MOXHO CPOpPMYIUPO-
BaTh CJIEAYIOIIUM 00pa3oM.

Jletanp qoMKHA TIPEACTABISATh COOOM COYETaHHE TTOBEPXHOCTEH MPOCTHIX
¢opMm. OHa B MakCHMajbHOW CTENEHU JOJDKHA COCTOSITh U3 CTaHIAPTHBIX U
YHUPUIMPOBAHHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB (Pe3b0bl, KAHABKH, BBITOUKH,
MOJIYJIH, Pa3MePhI IIJIUIIEB, IIMTOHOYHBIX MMa30B U T. J.) WA OBITh CTAHAAPTHOU
B LIEJIOM. DTO CO3AAeT MPEAMOCHUTKA JIJIsl YHU(DHUKAIIMH TPUMEHSEMBbIX TP 13-
TOTOBJICHUU U PEMOHTE JIeTallel PeXyIUX U U3MEPUTENbHBIX HHCTPYMEHTOB.

Heranp noimkHa 00JaAaTh TOCTATOYHOM YKECTKOCTbIO, UMETh HaJICXKHbIE
TEXHOJIOrMYeckue 0asbl, JOMYCKaTh YA0OHBIN MMOABOJ] BEICOKOIIPOU3BOIUTENb-
HOTO PEXKYIIET0 HHCTPYMEHTA KO BCEM 00padaThiBa€MbIM MOBEPXHOCTSIM U €r0
CBOOOMHBIN BBIXOJ, YTO B COBOKYIHOCTH TO3BOJIIET OCYIIECTBUTH BBICOKO-
MIPOU3BOUTEIILHYIO 00pa0OTKY.

[TapameTpsl TOUHOCTH JI€TANM U KaYECTBO MOBEPXHOCTHBIX CJIOEB JTOJIXK-
HBI OBITH CTPOTrO OOOCHOBaHBI €€ (DYHKIIMOHAJbHBIM Ha3HAYEHUEM. 3aBbIIICH-
HbIe TpeOOBaHUS 10 ATUM MapaMeTpaM MPUBOIAT K HEOOXOAUMOCTH BBEICHUS
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JIOTIOJIHUTENBHBIX TEXHOJOTHYECKHUX OIEepalyid, yATUHSIIOT LUK 00paboTKH,
YBEJIMUUBAIOT TPYAOEMKOCTh U3TOTOBJICHHS JIETAIN U MOBBIIIAIOT €€ cebecTo-
UMOCTb.

Jlist cHKeHUsT 00BEMOB 00pabOTKM pe3aHueM HEOOXOIUMO COKpaIiaTh
JUTMHY 00pabaThiBaeMbIX MOBEPXHOCTEH JeTayieil M MOBBIIMIATh TOYHOCTH HC-
XOJIHBIX 3arOTOBOK, MPUOIMKAsi ©X K TOTOBBIM JETAJISIM.

[IpoctaHnoBka pa3mepoB JeTalnu (KOHCTPYKTOPCKUX pa3MepoB) JIOJDKHA
IPOU3BOJIUTHCS C YUIETOM TEXHOJIOTMUECKUX TPEOOBAHUM U 0OecieunBaTh:

® COBMEIIEHUE KOHCTPYKTOPCKUX, TEXHOJIOTHYECKUX U U3MEPUTENb-
HBIX 0a3;

e paboTy Ha HACTPOCHHBIX CTAHKAX;

® [IpUMEHEHUE HauboJiee MPOCTHIX MPUCIIOCOOJIECHUN, PEXYIIUX U
MU3MEPUTENbHBIX HHCTPYMEHTOB;

® HaJEXKHOCTh U IIPOCTOTY KOHTPOJISI pa3MEPOB JETaJIH;

® OTCYTCTBHE HEOOXOAMMOCTH B MEPECUETE Pa3MEpPOB IPU U3TOTOB-
JIEHUU U KOHTPOJIE;

® PalMOHAIBHYIO [TOCJIEN0BATEIBHOCTD U3TOTOBIICHUS JETANIH.

Hanpumep, Ha paGouux yeprexax AeTajied, MOJydyaeMbIX U3 MOKOBOK U
OTJIMBOK C 0OpabOOTKOW OTAENIbHBIX MMOBEPXHOCTEW PE3aHUEM, HAOJIKHBI OBITH
yKa3aHbl TP TPYIIIBI pa3MepoB (cM. puc. 6.1). OnaHa U3 HUX CBSA3BIBAECT MEKY
co0oif HeoOpabaTbIBaeMble (pe3aHUEM) IMOBEPXHOCTHU U UCIOJB3YETCS B 3aro-
TOBUTENBHBIX 1exax (pazMepsl 20 u 10 Ha puc. 6.1, a); BTOpas cBsi3bIBaeT 00-
pabatbiBaemble MToBepXHOCTHU (pa3mep 40 Ha puc. 6.1, a); TpeTbs rpynna pas-
MEpOB MO KAKJIOMY KOOPJAMHATHOMY HANPABIICHUIO JIOJKHA COAEPKATh TOJb-
KO OJIMH pa3Mep, CBS3BIBAIOIIMI cUCTEMY 00pabaThIBa€MbIX IMOBEPXHOCTEH C
crcTeMoi HeoOpabaThiBaMbIX (pasmep 10 Ha puc. 6.1, a).

Ecnu ykazanHoe TpeOoBaHHE HapyIIUTh U IPOCTABUTH pa3Mephl Tak, Kak
MOoKa3aHo Ha puc. 6.1, 6, TO mpu NOJPe3Ke JIEBOr0 TOpLA JI€Tadl HENOCpea-
CTBEHHO OYJEeT BBIJEpP>KaH TOJBKO OJUH U3 pa3MepoB (Hampumep, 10). [IBa
npyrux pazmepa (20 u 30) OyayT mpu 3TOM MOTYYaThCS B BUJE 3aMBIKAIOIINX
3BEHbEB B TEXHOJIOIMUECKUX Pa3MEPHBIX LEMAX; TOYHOCTh 3TUX pa3MepoB Oy-
JET 3HAYUTEIBHO HUKE TOYHOCTH Pa3MEPOB UCXOIHOM 3arOTOBKH.

Ecnu nerans moasepraercs TepMUYECKON WM XUMHKO-TEPMHUUYECKON 00-
paboTKe, TO OHA JOJKHA UMETh CUMMETPUUHYIO KOH(PUTYpaluo 0e3 OCTphIX
I'PaHEN, TOHKUX MEPEMBIUYEK U PE3KHUX MEPEXOJ0B OT OJHOTO CEYEHUS K JpY-
romy; IIEPOXOBATOCTh MOBEPXHOCTEN JTOIKHA COOTBETCTBOBAaTh Ra <10 MKM.
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[Tpu HecoOmoaeHnn 3TUX TpeOOBaHMI MPHU 3aKajlke BO3ZMOXKHO 0Opa3oBaHUE
TPEUIMH U pa3pylIeHHe 3aTOTOBKH.

10
— 10
7 N
L N
— RN N | E— — _,_{_._.__ —
10
20 _ < 30 _
- 40 _ 40

Puc. 6.1. BapuaHTbl IPOCTAaHOBKU pa3MEpPOB JIETAIH
(oOpabaThiBaeMble pe3aHUEM TOBEPXHOCTH BbIJEJICHBI >KUPHBIMH JIUHSAMU):
@ — TMIPaBWIIBHO; O — HEMPABHILHO

HekoTtopple mpuMepsl TEXHOJOTUYHBIX W HETEXHOJIOTHYHBIX KOHCTPYK-
TUBHBIX JICMEHTOB JIeTajlel peCTaBICHbI B Ta0. 6.2 [16].
TpeGoBaHUAM TEXHOJOTUYHOCTH JOJDKHBI OTBEYATh HE TOJBKO JI€TajH,
HO U UCXOJHBIE 3aTOTOBKH.
OTIMBKY TOJKHBI YAOBIETBOPSATH CIECAYIOIIMM OCHOBHBIM TPEOOBaAHUSM:
® TOJIIMHA CTEHOK OTJIMBOK JOJDKHA OBITH TIO BO3MOXXHOCTH OJIMHA-
KOBOM, 4TO 0OecreynuBaeT MOJyYEeHUE OJHOPOJIHON CTPYKTYpHI U
YMEHBIIICHUE OCTATOYHBIX HAMPSIKCHUI;
e (dopma m000W OTIIMBKH JOJDKHA TMpeaycMaTpuBaTh MPOCTOM, 0e3
3aTPYJHEHHUN pa3beM MOJEIH;
® TIOBEPXHOCTU OTJUBKH, PACIOJOXKECHHBIC TEPICHIUKYISIPHO K
IJIOCKOCTH pa3zbeMa MOJIEIH, JOJKHBI WMETh JIUTCHHBIC YKIOHBI
JUTSL TOTO, YTOOBI M3TOTOBJICHHE JIUTEHHBIX (HOPM U CTEpKHEH U
yaaJIeHue Mojenei u3 GopM MpoucXoausio 6€3 3aTpyTHESHUM.
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Tabanma 6.2

HpuMepbl MEXHOJIOCUUHBIX U HEMEXHOJIOCUUHbIX KOHcmpyKum?

OCHOBHBIE TEXHOJIOTH-
YecKue TpeOOBaHUS

Koncrpykuust

HETCXHOJIOIrn4Has TCXHOJIOIr'H4YHas

IIpenmyiecTBa TEXHO-
JIOTUYHOM KOHCTPYKIIMHU

OO0pabatbiBaeMbIC
IIJIOCKOCTH HE AOJIKHBI
OBITh CILIOIIHBIMU

1. Ymenbiienue pacxoaa
PEKYIIMX UHCTPYMEH-
TOB.

2. I1oBbIIICHHE TOYHOCTH
00pabOTKU U CHIKEHUE
IEPOXOBATOCTH I10-
BEPXHOCTH.

3. CHIKEHHUE TPYA0EM-
KOCTH.

OO6pabatbiBaeMbIe
TUIOCKOCTH CIIEIyeT
pacrosiarate Ha OJTHOM
YpOBHE

o | Ud

ol | B

1. Bo3amoxHOCTh 00pa-
OOTKH 3a OJIUH padounit
XOJI TIPOU3BOAUTEIHHBI-
MU METOJaMH — TOpIIe-
BbIM (hpe3epOBaHUEM,
TUIOCKUM NUTA(OBAHHEM
U TIPOTSATUBAHHUECM.

2. Bo3MOXHOCTh 00pa-
OOTKHU HECKOJIBKHX 3aro-
TOBOK OJIHOBPEMEHHO.

3. YrporieHne KoH-
TPOJISL.

OO6pabatbiBaeMbIe
TJIOCKOCTH JIOJDKHBI
OBITH OTKPBITHIMU. ¥ 3-
KH€ U JJIMHHBIC TIO-
BEPXHOCTH JIOJIKHBI
OBITH PACIIOJIOKEHBI
Tak, 9TOOBI UX MOXKHO
Ob17I0 00pabaThIBaTh
BJIOJIb TUIOCKOCTH

1. BoamoxxHOCTB 00pa-
OOTKH TOPLEBBIM (pe3e-
pOBaHHEM.

2. IToBbIIICHHE TTPOU3-
BOJUTEIBHOCTH U TOY-
HOCTH 00paboTKH.

O6pabaTteiBaeMbIe
TUTOCKOCTH HE JIOJKHBI
pacrioyiaratbcsi B
YIITyONIeHUSIX

oé | B
B¢, (@

1. Ilpumenenue npous-
BOJIUTEIIBHBIX METO/IOB
00paboTKH.

2. CHIKEHHE TPYI0eM-
KOCTH.
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OCHOBHEBIE TEXHOJIOTH-

Koncrpykuus

[IpeumyiiecTBa TEXHO-

YyecKue TpeOOBaHUS | HETEXHOJIOTMYHAS | TEXHOJOTWYHAs | JIOTMYHON KOHCTPYKIIMH
1. CHnxenue Tpyaoem-
KOCTH 00pabOTKH.
B crynenuatsix oTBep- 2.I1oBbllIeHHE TOYHOCTH
(@ o~ o
CTUSX HauOoJIee TOY- E ¢ 11 | E m¢ =1 ! 00pabOTKH ¥ CTORKOCTH
HYIO CTYIIEHb CJIEeyeT Q LS S N‘ WHCTPYMECHTA.
JeJIaTh CKBO3HOMU E 3. YnpoleHue KoH-
Rl | cTpykumyu HHCTpyMEHTA.
1. Ilpenoxpanenue uH-
CTpYMEHTa OT MOJIOMOK
Y TIOBBIIIICHHUE €TI0 CTOM-
[Ilnnnessle oTBEpPCTUS —
— —1 KOCTH.
JIOJKHBI OBITH HETIpe- = - —
2. CHIDKEHHE TPYI0EM-
PBIBHBIMU
KOCTH 00pabOTKH OTBEP-
CTHUH.
BosmoxHOCTE 00paboT-
Crnenyet uzberath riy- —— P
1 1 KH OTBEPCTHS IPOU3BO-
XUX [IUTMIEBBIX OTBEP- ——- —
. JUTEIIEHBIM METOIOM —
CTHi —
MPOTATHBAHUEM.
A, 1. CHnxenue Tpyaoem-
B otBepcTusix He 777 /T |xocrn.
JIOJKHO OBITH 00paba- st s 2. Bo3MOXHO npuMeHe-
THIBAEMBIX BBITOUYCK 777 W_ HHE TPOU3BOAUTENBHBIX
] METOJI0B 00pPabOTKH.
1. IloBbIlIeHHE TOYHOCTH
Crnenyert obecrieuuThb 00paboTKH.
YCIIOBUS JJTSI HAUTY- 2. YBeJIM4YeHHUE KECTKO-
IIeT0 HaMpaBJICHUS UH- CTH HHCTPYMEHTA.
CTpyMEHTa 3. [oBbIeHue pou3-
BOJIUTEIHLHOCTH.
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OCHOBHEBIE TEXHOJIOTH-
YeCcKHUe TpeOOBaHUS

Koncrpykuus

HETEXHOJIOT'UYHasA TCXHOJIOrH4YHas

[IpeumyiiecTBa TEXHO-
JIOTUYHON KOHCTPYKIIMH

Bo3MoxHOCTB HOp-
MaJbHOI'O BX0J1a U BBI-
X0J1a PeXyYILIero UH-
CTpYMEHTa

1. Ilpenoxpanenue uH-
CTPYMEHTA OT IOJIOMOK.
2. IloBblIlIEHNE TOYHO-
CTH CBEpPJICHHUS.

3. IToBblLIEHME ITPOU3-
BOJAMUTEIBHOCTH.

OTBepcTus JOIKHBI
OBITH PACIIOJIOKEHBI
Tak, 4YTOObI MOKHO OBI-
710 paboTaTh HHCTPY-
MEHTOM HOPMaJIbHOU
JUTUHBI

1. Ilpumenenue Hopma-
JIM30BaHHOTO UHCTPY-
MeHTa 1 0oJiee MOJHOoe
€ro UCIOJIb30BAHUE.

2. IloBbllIeHNE TOYHO-
CTH 00pabOTKH.

I'myxue orBeperus ¢
PEe3b00I TOIIKHBI
UMETb KaHaBKH IS
BBIX0J1a HHCTPYMEHTA
WIH B HUX JIOJDKCH
OBITH MIPETyCMOTPEH
coer pe3bObI

1. Yayumenue kauecTBa
pe3bOBI.

2. Yay4dieHue yciaoBui
paboThl UHCTPYMEHTA.
3. CHMXKEeHuE Tpy0eM-
KOCTH.

KoHncrpykuus oTsep-
CTHSI C pe3b00ii JOHKHA
JlaBaTh BO3MOXHOCTb
paboTath pe3bOOBBIM
WHCTPYMEHTOM Ha
IPOXO0J

1. IToBeImIEHNE TPOU3-
BOJMTEIBHOCTH.

2. YaydieHue yciaoBui
pabOoThI UHCTPYMEHTA.
3. [IpumeneHue uH-
CTpYMEHTa, 00J1a/1a10-
LIETO JYYIIMMH PEXY-
IIMMH CBOMCTBaMH.
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OCHOBHBIE TEXHOJIOTH- Koncrpyknus [IpeumyiiecTBa TEXHO-
yeckue TpedoBaHus HETEXHOJIOTMYHAsl | TEXHOJOTHYHAs | JIOTMYHOW KOHCTPYKLUU
1. Yopouenue xos-
CTPYKLUHU IPUCIIOCO0-
JICHHUSL.
Crenyer userats m#]‘ﬁn%m 2. BO3MOKHOCTB OJTHO-

HaKJIOHHOT'O pacCIIoJIo-
JKCHHA OCHU OTBECPCTUS

a2 ppin

]/ TE

BpeMeHHO 00padaThl-
BaTh JAPYrHe OTBEPCTHUS
IpY TTapajuIeIbHOM pac-
IIOJIOKEHUU OCEM.

3. CHmXeHue TpyAoeM-
KOCTH.

Crnenyer uzberarp 3a-
KPBITBIX 11a30B, 00pa-
0aThIBaEMBIX KOHIIC-
BBIMH (hpe3amu

1. ITpumenenue 6osee
MIPOU3BOIUTENILHOTO UH-
CTpyMEHTA.

2. YydlieHue ycloBui
paboThI HHCTPYMEHTA U
OCOOEHHO €ro Bpe3aHusl.
3. CHmXeHHuEe TPyHIoeM-
KOCTH 00pabOTKH.

Crnenyer uzberarp 3a-
KPBITBIX THE3I U HE-
CKBO3HBIX [1a30B

1. Cokpartenue uncia
pabouunx XOJ0B.

2. YrpolieHue KoH-
CTPYKIIMH PEXKYIIETO
UHCTPYMEHTA.

3. CHMXKeHuEe Tpy0eM-
KOCTH 00paboTKH.

HOKOBKI/I, [MOJIy4acMbIC MCTOAaMH HITAMIIOBKH M KOBKH JOJDKHBI COOT-
BCTCTBOBATH CICAYIOIINM Tpe60BaHI/I$IMZ

¢ HC JOJIKHBI UMETH PE3KUX MCPEIIAJ0B IMOIICPCUYHBIX CequHﬁ;

® [IEepeXO0/bl OT OJHOIO CEUEHUS K APYroMy JIOJKHBI ObITh BBIMOJIHE-
HBI 110 AYyraM OTHOCUTEIBHO OOJBIINX PAINYCOB;

® OCTpble pedpa y NOKOBOK, MOJTYYAa€MbIX IITAMIIOBKOM, JOJIKHBI
OBITh 3aKPYTJICHBI;

® yKa3aHHbIE MMOKOBKH JIOJKHBI UMETh YKIIOH MOBEPXHOCTEH, pacmno-
JIO’KEHHBIX MEPIEeHIUKYISPHO IUIOCKOCTH pa3zbema IITamina, HeoO-

XOJMMBIH JJI N3BJIEYECHHS IOKOBKHM U3 ITaMIIA.
TexHOIOorn4ecknii KOHTPOJIb YepTeka JETaId CBOJUTCSA K COIOCTaBlIE-
HUIO KOHTPOJUPYEMOI'O0 KOHCTPYKTOPCKOTO PEIICHHS] ¢ HEKOTOPHIM pElICHU-

237




€M, MPUHATBIM 3a 3TajloH. Ha OCHOBaHMM TaKOro COMOCTABIICHMS IENAETCS
OLIEHKA TUIA «XOPOLIO — IUIOXO0» WM «PALMOHAIBHO — HEpallMOHAIbHO». B
KayeCTBE ATAJIOHA JUIsl CPABHUTEIBHOW OLEHKU NMPUHUMAETCS: KOHCTPYKIUS
JeTalIM-aHajJora U3 4rcia HAXOMSIIHUXCA B CEPUMHOM MPOU3BOJCTBE; HOpMa-
THBHO-TEXHOJOTMYECKHE TPEOOBAHUS K ACTANIN; JIMYHBIA OINBIT UCIOJHUTES,
OCYILIECTBIIAIOLIETO TEXHOJIOTHYECKUN KOHTPOJIb.

Ha ocHOBE TEXHOJOTMYECKOTO KOHTPOJISI COCTABIIAETCS NEPEYEHb 3ame-
YaHUM U MPEJIOKEHUI 10 U3MEHEHUIO 3JIEMEHTOB KOHCTPYKLUU AETaH, KO-
TOPBIN COTracyeTcsi ¢ KOHCTpyKTopoMm. llocnennuit, mocie anainsa 3TOro me-
pEUHs, MOXET BHECTHM COOTBETCTBYIOIME HW3MEHEHUS B YEPTEXK JETAIH,
HalpaBJICHHbIC Ha MOBBIIICHUE €€ TEXHOJOTHYHOCTH.

6.5. Bb100p MCX0IHOM 3aT0TOBKH

HcxoHble 3aTOTOBKH Pa3IMyaloT MO BUY, OTpa)xaroieMy 0a30ByIO Te€X-
HOJIOTHIO UX HU3TOTOBJICHUS. BBIIEIAOT CIEAYOIUE BUABI UCXOIHBIX 3ar0TO-
BOK:

® OTJIUBKY;

® [OKOBKH, IMOJIy4a€MbI€ KOBKOW U IITAMIIOBKOW;

® [POKAT;

® CBapHBIC 3arOTOBKH;

® 3aroTOBKH, ITOJIy4a€MbI€ METOJJAMH ITOPOIIKOBOM METAJLITYPTHUH.

Ncxoanpie 3aroTOBKM KaXKJ0TO BUAA MOTYT OBITh MOJYY€HBI OJJHUM HIIU
HECKOJIBKUMH MeToaaMu. Harpumep, OT/IMBKa MOKET ObITh MOJy4YeHa JINThEM
B TiecyaHbie (POPMBI, MO IaBIIEHUEM, B KOKWJIb | T. 1.

JIuTheM MOJy4yaroT 3aroTOBKM MPAKTUYECKHU JIIOOBIX pa3MepoB Kak Mpo-
CTOM, TaK U OYEHb CIIOKHON KOH(PUTYpAIIUU MPAKTUIECKHA U3 BCEX METALIOB U
CILJIABOB.

OO6paboTkoit naBneHueM (MPOKaTKa, KOBKA, IITAMIIOBKA) MOJIYYarOT 3aro-
TOBKH U3 METAJIOB U CINIABOB, 00JIaIal0IIUX HEOOXOIMMOM TTACTUYHOCTBIO.

CBapHble 3arOTOBKHM MOJYYAarOT W3 OTAEJIBHBIX COCTABHBIX AJIEMEHTOB,
MOJYYEHHBIX U3 IPOKATA, JINTHEM WJIM IITAMIIOBKOW MTyTEM UX CBAPKH.

MetonamMy MOPOIKOBOM METAJUIYPrUU IOJYy4arOT 3arOTOBKH, MaTepuall
KOTOPBIX  OOJafgaeT CHelUaIbHBIMH, YacTO YHUKAIbHBIMH  (DU3UKO-
MEXaHUYEeCKUMU CBOMCTBaMHM (Ke€paMuKa, TBEPAbIC CILIABBI U JIP.).

Br16op Buaa 1 MeTO/1a IOJyYEeHHS] UCXOJIHOM 3arOTOBKH 3aBUCHUT OT Clie-
TyroHux (aKkTOpOB:
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e TpeObyeMoro ypoBHS (HU3UKO-XMMHUYECKUX CBOMCTB Marepuaia je-
Tanu;

® TEXHOJOTMYECKUX CBOMCTB MaTepuaia JeTallu;

® KOHCTPYKTHUBHOU (hOpMBI, pa3MEPOB U MACCHI JACTAIIH;

® THIIa IPOU3BOJCTBA (0OBEMA BHIITyCKa JICTAJICH);

® HaJU4Ms TEXHOJOTUYECKOro OOOpYIOBaHUSI HA MPEANpUATUU (JIu-
TEHHOTO, KYy3HEUHO-TIPECCOBOI'0, CBAPOYHOTO U Jp.), @ TAKKE BO3-
MO>XHOCTH M 11€71eCO00Pa3HOCTH pa3MEIleHHs] 3aKa3a Ha U3rOTOB-
JIEHUH UCXOJHBIX 3aTOTOBOK Ha APYroM MPEeANpUITHH.

Onpenensitommm mpu BeIOOpE BUIa U METO/IA TIOJIyYEHUs UCXOIHOU 3aro-
TOBKH SIBJIsieTCSl oOecrieueHrne TpeOyeMOoro YpoBHS (PUBHKO-XUMHUYECKHX
CBOWCTB MaTepuaia AeTalau, KOTOPbI 3aBUCHUT OT XapaKTepa U HHTEHCUBHOCTH
Harpy3o0K Ha Hee B IpoLecce dKCIUTyaTaunu usnenusa. Hanpumep, ecnm neranb
paboTaeT B YCIOBUSX OOJBIIUX JUHAMUYECKUX HArpy3o0K, TO ISl U3TOTOBIIE-
HHSI UCXOJIHOM 3arOTOBKH, KaK YK€ OTMEYaloCh, MPEUMYIIECTBEHHO CIEIYET
UCIIOJIb30BaTh METO/Ibl 0OPabOTKH JaBJICHUEM, KOTOPbIe 00ECIIeYNBAIOT TOJTY-
YeHHE B 11€JIOM 00JIe€ MEJIKO3EPHUCTON CTPYKTYpPhI U 00JI€€ BHICOKOTO YPOBHSI
MEXaHMUYECKUX CBOMCTB MaTepuasa JeTaiu (Mpeesl BRIHOCIUBOCTH, yaapHas
BSI3KOCTh, IIPEICII MPOYHOCTH ), YEM TPATUIIUOHHBIC METO/IbI JIUThSI.

TexHolOrMYeCcKne CBOMCTBA MaTephayia JeTanu (JIUTEHHbIE CBOMCTBA,
00pabaThIBA€MOCTh JIaBIICHUEM, CBAPUBAEMOCTh U JIP.) OMPEACISIOT BO3MOXK-
HOCTh TOJIYYCHHS] HMCXOJIHOM 3aroTOBKH JINThEM, OOpaOOTKOW /TaBJIICHUEM, C
MIPUMEHEHUEM CBAapKH U METOJIOB MOPOIIKOBOM MeTamnypruu. Tak, eciu ma-
TEpHUAJIOM JETaJM SBJISETCS CEPhIi YYTyH, TO €AMHCTBEHHBIM BUIOM UCXOTHOU
3aroTOBKA MOXKET ObITh OTiiMBKA. Ecium martepuan aetanu o0siagaeT HU3ZKOM
KUJKOTEKYYECThIO U BBICOKOW CKJIOHHOCTBIO K YCaJIK€, TO 3TO HCKIIOYAEeT
BO3MOXKHOCTh MOJY4YEHUSI UCXOJHOW 3arOTOBKHU JIMTHEM TOJ JABIICHUEM WU
JUTHEM B KOKUJIb U3-3a OBICTPOTO OXJIAXJACHHS paciiiaBa U Majol MOJaTIHBO-
CTH JTUTEHHBIX POPM.

OueHb CylIeCTBEHHOE BIMSIHUE HA BUJ U METOJ MOJYYEHUs UCXOIHOM 3a-
TOTOBKH OKa3bIBaeT (popMa, pa3mepbl U Macca aetanu. C yBeIHMUYeHUEM pa3Mme-
POB M MaccChl IETAlIA apCEHA BO3MOXHBIX METOJOB MOJYYEHN UCXOAHOM 3a-
FOTOBKHM COKpamaercs. Tak, CTaabHOM CTYIIEHYaThli Ball C JUAMETPOM
HauOobmen crynenu 200 MM u obmen mmHoit 2000 MM MOXET OBITh HU3rO-
TOBJIEH M3 KPYIJIOTO TOPSAYEKATAHOIO MPOKaTa MM U3 MOKOBKHU, IMOTYYEHHOU
cBoOoHON KoBKOM. Ilpu yBenuuenun auamerpa HamOOJbIIEH CTYNEHHU Bajia
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10 500 MM eIMHCTBEHHBIM METOIOM TOJIyYCHHsI MCXOJIHOW 3aroTOBKH 00pa-
OOTKOM J1aBICHUEM CTaHOBHUTCSI CBOOOIHAsI KOBKa. Takue 3ppexTrBHBIE METO-
IIbl, KaK JINThE MOJ JABJICHUEM, B KOKUJIb, 110 BBIILIABISEMBIM MOJEISAM, FOPSi-
gasi o0beMHas MITAMIIOBKA MPUMEHUMBI JIUIIH JJII W3TOTOBJICHHS HCXOIHBIX
3aroTOBOK OTHOCHTENIbHO HEOObIION Macchl. HanmpuMep, mraMnoBKON Ha ro-
PU3OHTAIBHO-KOBOYHBIX MAIlIMHAX MOXHO B OCHOBHOM IIOJy4YaTbh MOKOBKHU
Maccor 10 30 Kr, TUThEM O BBIILIABIAEMBIM MOJESM — CTaJIbHBIE OTJIIMBKU
Maccod 10 150 xr, TuTheM B KOKUJIb — CTalIbHBIC OTIMBKHU Maccou 10 4000 kr.

B 3HaunTEnpbHON CTENEHHW BUJ U METOJI MOJYYEHUS] UCXOIHOU 3arOTOBKHU
3aBUCHUT OT 0ObeMa BBIMTyCKa JeTajeil (Tura npous3BoacTBa). C ero yBenuye-
HUEM SKOHOMMYECKHU ONPABAAHHBIM CTAHOBUTCA IOJYYEHHE MCXOAHBIX 3aro-
TOBOK, BC€ B OOJIbIIIEH CTENEHU MPUOIMHKEHHBIX MO (popme U pasmepam K ro-
TOBOM Aetanu. Eciu, Hanpumep, AJIsI U3TOTOBJICHUS! CTaJIbHBIX CTYIIEHYATHIX
BAJIOB CPEIHUX Pa3MEPOB B €IMHUYHOM U MEIKOCEPUMHOM MPOU3BOJCTBAX
IIMPOKO HCIOIB3YIOT KPYTJIBIA TOPSYEKAaTaHbI MPOKAT, TO B KPYIHOCEPHUU-
HOM M MacCOBOM IPOU3BOCTBAX M3TOTOBJICHUE TAKUX BAJIOB BEAYT OOBIYHO U3
MIOKOBOK, TTOJIYYEHHBIX TOPsiYeii 00bEMHOM MITaMITOBKOM.

[Ipu pa3zpaboTke TEXHOJIOTUUYECKOTO MpoIlecca U3TOTOBJICHUS JETalu BO-
MPOCHI BBIOOpA METOAa MOJyYEHHUS UCXOJHON 3arOTOBKM PEIIAIOTCS COBMECT-
HO TE€XHOJOTaMH 3arOTOBUTEILHOTO M MEXaHW4ecKoro 1exoB. [Ipu 3Tom Mo-
T'yT UIMETh MECTO JIBE€ CUTYaIINH:

® KOrJla METOJ MOJYyYECHUS] UCXOAHOM 3arOTOBKH 3aJlaH KOHCTPYKTO-
POM, a TEXHOJIOTH JIUIb YTOUHSOT €r0;

® KOTJla BEIOOP 3TOr0 METOJIa KOHCTPYKTOP OCTAaBJISAET 32 TEXHOJIOTa-
MH.

IlepBasi cutTyauusi xapakTepHa JJisi MaCCOBOTO, KPYNMHOCEPUMHOTO U
CpPEIHECEPUIHOTO TMPOU3BOJACTB, BTOpAs — JJISI €AUHUYHOIO U MEJKOCe-
PUHHOTO.

[Tpu BBIOOpPE UCXOHOM 3arOTOBKU KOHCTPYKTOP OMUPAETCS HA pe3yJibTa-
ThI JUIUTEJILHOW COBMECTHOM pabOThI C TEXHOJOTAMH 3arOTOBUTEILHBIX U Me-
XaHWYECKHUX 11€X0B, HAMPABJICHHON HA CO3/IJaHUE TAKOTO METO/Ia €€ MOJyUYCHUS,
KOTOpBIN Obl OOecCreyus BBICOKYIO HAJIEKHOCTh JIETald M OJHOBPEMEHHO
HAaWMEHBINYIO €€ cebecToMMOCTh. Takasi paboTa OXBAaThIBACT Pa3IMYHBIC HC-
NBITAHUS JCTaJIM, UCXOIHbIC 3arOTOBKU JJIsI KOTOPBIX U3TOTOBJICHBI IO Pa3HOU
TEXHOJIOTUY U aHaJIM3 OMbITa HKCILUTyaTalluy MAIlIMHBI C YYETOM €€ 10paboTOK
1 10BOAOK. M30XKeHHOEe XapaKTEepHO MJisi OOJBITMHCTBA OTBETCTBEHHBIX JIC-

Tajel, OMpeaeIIONINX HAJACKHOCTh MAIMH (IeTaau OJoKa ITUIMHIPOB, KO-
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JICHYAThIC M PACIpPESTUTEIbHBIC BaJlbl JIBUTATENICH BHYTPEHHETO CrOpaHHS,
JIOTIATKU ¥ JIUCKYU Ta30TYPOMHHBIX JIBUTATEJICH U JIp.).

B ciaydae caMOCTOSTEIIBHOTO PEIICHHs BOIIPOCa O BBIOOPE METO/aa IOJTY-
YCHHSI UCXOJHON 3arOoTOBKM TEXHOJIOTH 3arOTOBUTEIIEHOTO W MEXaHHUYECKOTO
IIEXOB, YYUTHIBAs YKa3aHHBIE BHIIIC (PaKTOPBI, PACCMATPUBAIOT HECKOJIBKO Me-
TOJIOB W BBIOMPAIOT M3 HUX TAaKOW, KOTOPBIA 00eCIeYrMBacT HAMMEHBIIYIO Ce-
0OCCTOMMOCTb JICTAIIH.

Yewm B OombIIcH cTeneHn GopMa M pa3Mephbl UCXOTHOW 3arOTOBKH IPH-
OnmmxaroTcs K opme U pazMepam JeTalld, TEM JIOPOXKE dTa 3arOTOBKA B M3T0-
TOBJICHHH, HO TEM IIPOIIC U JICIICBIIC e ToCeayIomnas 00paboTKa pe3aHHeM U
MEHBIIIE pacxoJ Marepuana. TakkuMm o0pa3oM, HaMMEHbBINAs ceO0ECTOMMOCTD
JeTanu OyJeT COOTBETCTBOBATh MUHUMYMY CYMMAapHBIX 3aTpaT Ha M3TOTOBJIC-
HUE WCXOIHOM 3arOTOBKH M €€ MOCIIEIYIONIYI0 00paboTKYy.

JIJIs TTOJTydeHHsT TOYHBIX M CJIOXHBIX HMCXOJHBIX 3arOTOBOK TpeOyeTcs
CPaBHHTEILHO JOpOrasi TEXHOJIOTMYECKas OCHACTKA (CJIOXHBIC IITAMITBI WA
KOMILJICKTHI MOJCIBPHOW OCHACTKH), 3aTpaThl HA MPOCKTHPOBAHUE W HM3TOTOB-
JICHHE KOTOPOW MOTYT OMpaBaaTh ce0s JUIIb MPH JOCTATOYHO OOJBIIOM 00h-
€M€ BBIITYCKa JACTaNeH.
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Puc. 6.2. Bun ncxonHbIX 3arOTOBOK 3y0Oya-
TOr'0 KoJjieca, MOJTY4YCHHBIX:

@ — KOBKOW; 6 — IITAMITOBKOM B MOIKJTaHBIX

IITAMITIaX; 6 — IITAMITIOBKOW B 3aKPETICHHBIX

mTaMmnax (MyHKTUPHBIMU JIMHUSMU TIOKa3a-
HBI KOHTYpa KoJieca) [15]

Tak, ucCXoaHbIe 3aroToBKU s 3yOuaToro kosieca u3z crtanmu 18XI'T
(cM. puc. 6.2) MOKHO M3TOTOBUTH METOJaMH KOBKHU (puc. 6.2, a), ITaMIOBKH B
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MOAKIAMAHBIX mTammnax (puc. 6.2, 6) U MTaMIIOBKH B 3aKPETUICHHBIX IITAMITAX
(puc. 6.2, B). IIpu 3TOM BTOpOI U OCOOCHHO TPETUH METOMABI IO CPABHEHUIO C
MEPBBIM IO3BOJISIIOT B OOJIBIIEH CTENEHU MPUOJU3UTH 3arOTOBKY K T'OTOBOM
JeTaM M CHU3UTh PacXo]i Martepuaja, HO TPeOyIOT JOMOTHUTEIBHBIX 3aTpaT
Ha TIPOSKTHPOBAHUE W M3TOTOBJIECHUE IITaMIIOB. [Ipu MamoM o0bemMe BhITycKa
9TH 3aTpaThl OKa3bIBAIOTCS OTHOCHUTEIHLHO OONBIIMMH M HAUMEHBIIYIO ceOe-
CTOUMOCTH (CM. puc. 6.3) UMEIOT 3arOoTOBKH, MOJy4YeHHBbIE KOBKOU. 1o mepe
yBeJIUYEHUsI o0beMa BBINTyCKa JIOJIS 3aTpaT Ha IITaMIbl B C€0ECTOMMOCTH 3a-
TOTOBOK CHIDKaeTCs U Hanbosiee 3(pPEeKTUBHBIM METOJOM HX IMOJYYCHHUS CTa-
HOBHUTCS CHAJajia IITaMIIOBKAa B MOJKJIAIHEBIX, a 3aTeM — IITaMIIOBKa B OoJice
CJIOKHBIX W JIOPOTHX 3aKPEIVICHHBIX IITaMIIax, KOTopas AaeT HauboJiee 3HAUYH-
TEJLHYIO SKOHOMHIO MaTepHaia.

J I B

6000 [

4000 ) ]

2000 T SNmliSsa oo

0 500 1000 1500 N, wmr

Puc. 6.3. 3aBucumoctu cedectouMoct C UCXOTHBIX 3aTOTOBOK
JUTst 3y04aToro koneca otT o0bema Boiltycka N /Ui pa3iaiuHbIX METOIOB UX U3TOTOBJICHUS:
1 — xOBKa; 2 — IITAMITOBKA B MOK/IAAHBIX IITAMIIAX;
3 — mrammoBKa B 3aKpeIUICHHBIX ITammnax [15]

HeoOxoaumMo OTMETHTH, YTO B MAaUIMHOCTPOEHUM MJIs IMOJIyYEHHUs He-
CKOJIbKMX OJU3KHX MO KOHCTPYKIHMHM U TEXHOJOTHMH H3TOTOBJIECHMS AeTaleil
OPUMEHSIOT TPYNNOBbIE (KOMILJIEKCHBIE) 3arOTOBKH. DTO TMO3BOJIIET YBEIU-
YUTh CyMMapHbI 00bEM BBIITYCKAa MCXOJHBIX 3aTOTOBOK U CIEJIaTh SKOHOMH-
YECKH BBITOJIHBIM IIPUMEHEHUE, HAI[PUMED, IITAMIIOBAHHBIX 3arOTOBOK BMECTO
3aroTOBOK U3 mpokara. [Ipumep rpynmnoBoii (KOMILIEKCHOI) 3arOTOBKH MPUBE-
JIeH Ha puc. 6.4.
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Puc. 6.4. IIpumep rpynmnoBoit
HMCXOJHOM 3arO0TOBKHU:
1 — KOMIUTEKCHAs I€Talb; 2 — JCTAJIN TPYIIIBL;
3 — rpymmoBasi HICXOHast 3arotoBka [15]

4
!
|
|

6.6. Bb100p TexHOJIOrMYecKUX 0a3
6.6.1. [IpuHIMNBI BLIOOPA TEXHOJIOTHYECKHUX a3

[Ipu BBIOOpE TEXHOJOTMYECKUX 0a3 cleAayeT pPyKOBOJCTBOBATHCA IBYMS
IPUHIIMIIAMU: TTOCTOSHCTBA 0a3 U COBMeEIIeHUs 0a3.

Ipunun nocTosiicTBa 0a3. B coomeemcmeuu ¢ NPUHYUNOM NOCMOSIH-
cmea 06a3 Hyd’CHO CMPEeMUmuvCs K Mmomy, Ymoobl HA NPOMANCEHUU 8Ce20 MeX-
HOJO2UYECKO20 NPOYecca U320mosieHus 0emaii UCHONb308amb 0OHU U Me Jce
mexHonocuueckue 6asvl, UCKIIOYAs, KaK NPasuio, nepavie onepayuu, Komopbie
cayacam 051 06paAdbOMKU CAMUX MEXHON02UHEeCKUX 0a3.

Takoe cTpemieHHE MPOJUKTOBAHO TEM, YTO Ha IMOTPEITHOCTH Pa3MepOB
MEXIy IMOBEPXHOCTSIMH M Ha TOTPEIIHOCTH PACIOJIOKCHHUS TOBEPXHOCTEH,
00pabOTaHHBIX OT pa3HbIX 0a3, MEPEHOCATCS MOrPEIIHOCTH Pa3MEPOB MEKIY
caMUMH 0a3aMH U MOTPEUTHOCTH UX PACTIOIOKEHHUS.

BrusHue morpentHocTeil pacmoyioKeHUsI TEXHOJOTHYECKHX 0a3 Ha Mo-
TPEITHOCTH PACIOJIOKCHHUS TMOBEPXHOCTEH, 00pabOTaHHBIX OT JTHX 0a3,
HarJsiIHO Moka3zaHo Ha puc. 6.5. [Ipu cBepienuu otBepctust A (puc. 6.5, a) B
KaueCTBEe YCTAaHOBOYHOM 0a3bl MCMOIB3YETCS TUIOCKOCTH |, a HampaBisromnie -
mwiockocth |l. Tlpu cBepnenun otBepctus b (puc. 6.5, 6), Ha060POT, yCTaHO-
BOYHOM 0a30ii siBisieTcs TwiockocTh |, a Hampassstromeit - mmockocTh |. Kak
BUJHO W3 pHUC. 6.5, MOTPENTHOCTh PACTOIOKECHHS TEXHOJOTHYECKHX 0a3 (0T-
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KJIIOHEHUE OT NEPHEHAUKYJIAPHOCTH miockocTeil | u Il) momHocThiO mEpeHo-
CHUTCsI Ha ITOTPEIIHOCTh PacIoJIoKeHusl oTBepcTHil A u b.

A
I %
a+90° 56
43 b
. \
20 73

s

Puc. 6.5. BiusiHre norpenHocT! pacioIokKeHHsI TEXHOJIOTHYeCKUX 0a3
Ha MOTPEIIHOCTH PacHoIOKEHHsI 00pabOTaHHBIX MOBEPXHOCTEM

PaccMoTtpum emie oauH npumep. Y MIaCTHHBI, IOKa3aHHOU Ha puc. 6.6, a,
HEe0oOXOOUMO BBIIEp)KaTh KOHCTpyKTOpckue pasmepsl K, u Kz (pasmep
K; =A; =100£0,1 MM Obul nony4eH paHee). PacraunBanue oTBepCTHA quUa-
metpoM 40 MM (mepBas omepanusi) MPOU3BOJUTCS HA TOKApHOM CTaHKE, a
CBEpJICHUE JIBYX OTBEPCTHM AuaMeTpoM 6 MM (BTopas omepanus) — MO KOH-
OYKTOPY Ha BEPTHKAIbHO-CBEPIUIBLHOM.

[Ipoananu3upyem aBa BapuaHTa oOpaboTku. B mepBom BapuanTe 00e
onepaiuu (puc. 6.6, 6 u 6.6, 8) BBINOJHAIOTCA MPU UCIOJIB30BAHUU OJHUX U
TEX JK€ TEXHOJOrnueckux 6a3. Bo BTopoM BapuaHTe pU BBIOJIHEHUHU NIEPBOU
oneparuu (puc. 6.6, 6) B KauecTBE HAIPaBIIAIONICH 0a3bl UCIIOIB3YETCS TIOC-
KOCTb |, a Ipy BBITTOJTHEHHH BTOPOU orepanuu — iockocts Il (puc. 6.6, 2).

B o0Ooux BapuanTax 0OpabOTKM KOHCTpYKTOpckuil pasmep K, =A,

(puc. 6.6, 6) BEIIEPKUBACTCSI HEMOCPEICTBEHHO.
Konctpykropckuii pasmep K3 B nepBoM BapuaHTe 00pabOTKH OKa3bIBa-

€TCSI 3aMBIKAIOIINM 3BE€HOM B TEXHOJIOTUYECKON Pa3MEpPHOU LIEMHU, TOKA3aHHOU
Ha puc. 6.6, 0. lomyck aToro pasmepa

TK3 = TA2 + TA4 :O,2+0,2=0,4 MM

COOTBETCTBYET TPEOOBAHUSIM YEPTEKA IMIIACTUHBI.
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Bo BTropoM Bapuante o0pabotku pazmep K3 mosydaercs B BuAe 3aMbl-

KaroIero 3BeHa B Oosiee JUIMHHOW pa3MepHou 1enu (puc. 6.6, ¢). Oqaum u3
COCTABJISIIOIUX 3BEHBEB ATOU LIETH SBISIETCS pa3Mep MEXAY HAMPABIAIOIIUMU
6azamu A; =100+0,1 MM, MCHONB30BaHHBIMU IPU BBIIOJHEHUU TNEPBOU U

BTOpOH onepauuil. lomyck pazmepa K3 B 3ToM Bapuante 00paboTku
TK3 =TA; + TA, + TA3=0,2+0,2+0,2=0,6 mm

HC COOTBCTCTBYCT Tpe60BaHI/ISIM UCpTCiKa.
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Puc. 6.6. K BiustHUIO CMEHBI TEXHOJIOTHYECKUX 0a3
Ha NOTPEIHOCTh KOHCTPYKTOPCKOIO pa3Mepa
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Takum oOpa3om, cMeHa 0a3 yBEIMYMBAET IMOTPEHTHOCTH (JOMYCK) BbI-
nepxkuBaeMoro pasmepa (Kj3) Ha BenmMuMHYy HOTpeNIHOCTH (JIOMyCcKa) pa3mepa

(A;) mexay 6azamu.

Heo0xoaumMocTh B CMEHE TEXHOJOTHYECKHX 0a3 BO3HMKAET, KOT/a 3aro-
TOBKY MPUXOJUTCS 00pabaThIBaTh HA PA3IUYHBIX TEXHOJOTUYECKUX CUCTEMAX.
[Ipuberath kK CMEHE TEXHOJOTUYECKUX 0a3 MPUXOAUTCS NMpH 00paboTKe 3aro-
TOBOK, MMEIOIIMX 3HAYUTENIbHbIE OCTAaTOYHbIE HampsbkeHus. B 3ToMm ciydae
CHaJaJla TPOU3BOJUTCS UYEpHOBas 00pabOTKa OOJIBIIMHCTBA TIOBEPXHOCTEH,
KOTOpasi 3-3a MepepacnpeiesieHus] OCTaTOYHBIX HAIPSHKEHHUI COMPOBOXKIACT-
csi neopMaliusgMH 3arOTOBKU. 3aT€M OOBIYHO CJEAYET OTXKUT UM €CTECTBEH-
HOE CTapeHHe, 00eCNeYMBAIOIINE CHATHUE OCTATOYHBIX HANPSHKEHUW U cTabu-
JU3aIUI0 Pa3MepoB U GPopMbI 3aroToBKU. [loce 3Toro BBIMOMHAETCS OKOHYA-
TenbHas 00pabOTKa TeX €€ MOBEPXHOCTEH, KOTOpbIE B JaJbHEUIIEM CIYyXKaT
TEXHOJOTUYECKUMHU Oa3aMHu.

HeoOxoaumo moauepkHyTh, UTO HApsAAYy € IpeIHAMEPEHHON cMeHo# 0a3
Ha MPOTSKEHUM TEXHOJIOTMYECKOro MpoIecca U3rOTOBJICHUS JI€TAIH MOXKET
MMETh MECTO ciyyaiiHas cmeHa 0a3. Hampumep, 3T0 MoxeT ObITh NpHU ycTa-
HOBKE MPU3MaTUYECKOUN 3aroTOBKM B TUCKaX (puc. 6.7). Y 3aroroBku 00padoT-
K€ TIOJBEpPraeTcsi BEpXHss IJIOCKOCTh, KOTOpas JOJKHA ObITh NapajuiesibHa

HIWKHEN 11ockocTu b. M3-3a HenepneHauky-

A JSIPHOCTH Hampasistonieil 6a3sl (IIOCKOCTH

a#90° |£#90° A) ycranosouHoit 0ase (mwiockoctu B),
R VA = Sowes
45958 o ] HETIEPIIEHIUKYISPHOCTH pabodeil IIOCKOCTH
1 / 3 MOJIBUKHON TYOKH THCKOB €€ HaIlpaBIIsio-
b MM ¥ 3a30pa MEXy TyOKOH U HaIpaBIIsio-
a

muMu (puc. 6.7, a) npu 3aKkperieHuu (Mmpu-
JI0KEHUM CWiIbl P,) 3aroToBKa IOBEPHETCS B

TUCKax U 3aliMeT MOJIOKEHNE, TOKa3aHHOE Ha
puc. 6.7, 6. Ilpouszoiiaer ciaydaitHas cMeHa
0a3: yCTaHOBOYHOW 0a30il CTaHET MJIOCKOCTh
A, a Hampasistoniend - mwiockocts b. Ilocrne
00paboTKH MIIOCKOCTh B okaxkeTcs Hemapa-
aensHOU Tiockoct b (puc. 6.7, 6).
[ToTHOCTBIO TIPUHITUIT TIOCTOSIHCTBA 0a3
peanusyercs pu 00paboTKe 3ar0TOBOK € O/JI-
HOM YCTaHOBKH, KOTJa B KauecTBe 0a3 ucC-

Puc. 6.7. Cmena 6a3 y 3arotoB-
KH TP 3aKPETUICHUH B THCKaX
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MOJIL3YIOTCSl UX HeoOpabaThiBaeMble MOBEpXHOCTH. [Ipw 3TOM morpenrHocTH
pa3MepoB MEXKIy 00pabOTaHHBIMHU MTOBEPXHOCTSAMH M TIOTPENTHOCTH UX PACIIO-
JIO’)KEHHSI OKA3bIBAIOTCSI MPAKTHYECKH HE3aBUCHUMBIMHU OT IMOTPENTHOCTH yCTa-
HOBKH. DTO MO3BOJIACT JOCTHYh HAaN0O0JIee BRICOKOW TOYHOCTH 0OPaOOTKH.

OTMeTuM, 9TO OJHUM M3 MOOYIUTEITHHBIX MOTHBOB CO3JaHHUS CTAHKOB
TUIA «0O0pabaThHIBAIOIIUNA IIEHTP» OBUIO CTpeMJIEHHE O0eCleuruTh 00paboTKy
CJIOKHBIX 3arOTOBOK IMPYU MUHUMAJILHOM YHCJIC YCTAHOBOK. TaKwWe CTaHKH, Ha
KOTOPBIX MOKHO 00pa0aThIBaTh 3arOTOBKH C Pa3HBIX CTOPOH U Pa3HBIMH Me-
TOAAMH, HE TOJIPKO YMEHBIIIAIOT BIWSHHUE MOTPENIHOCTEH YCTAaHOBKH Ha TOY-
HOCTh 0Opa0OTKHU 3arOoTOBOK, HO M COKpAIIalOT 3aTPaThl BPEMEHH Ha BBHITIOJ-
HEHHE TEXHOJOTHIECKOTo MpoIlecca 3a CYeT YMEHBIICHHS Yncia YCTAaHOBOK.

Brigepkath MPUHITUAIT TTOCTOSTHCTBA 0a3 TMO3BOJISIET MPUMEHEHUE HCKYC-
CTBEHHO CO3/1aBa€MbIX TEXHOJIOTHYECKUX 0a3 (IICHTPOBbIE OTBEPCTHUS HA 3aro-
TOBKaxX BaJlOB, CHEIHAIBHO 00pabaThIBacMbIe C BBICOKOW TOYHOCTHIO OTBE-
CTHS Ha 3arOTOBKAaX KOPITYCOB, PA3JIMYHOTO pOjia MPUIUBBI, OOOBIIIKY U T. 11.).

IpuHuun coBMelenusi 6a3. B coomeemcmeuu ¢ npuHyUNOM coemeuye-
HUsl 6a3 8 Kayecmee mexHoJL0SUYeCcKUx 06az HeoOX00UMo cmpemumscs opams
me NoGepxXHOCMU 0emaiu, Om KOMoOpuIX 3a0anbl KOHCMPYKMOPCKUe pa3mepbl.
Takumu MOBEPXHOCTSIMU MOTYT OBITh KOHCTPYKTOPCKHUE (OCHOBHBIE U BCTIOMO-
raTelibHbIe) 0a3bl JeTalil, a TakKe €€ CBOOOJHbIC MOBEPXHOCTH, KOTOPHIE HE
KOHTaKTHPYIOT HU C KaKUMU JAPYTUMH JICTATISIMHU B U3ICITHH.

[IpeumymiecTBa, obecriedynBaeMble peanu3aieil TPUHIMIA COBMEIICHUS
0a3, moKa)keM Ha MpuMepe.

[Ipu dpesepoBanuu ycryna y npu3sMaTHYECKON 3arOTOBKM Ha HACTPOEH-
HOM cTaHke (puc. 6.8) momkHO OBITH 00ECTICYCHO MOJyYeHUE KOHCTPYKTOP-
ckoro pasMmepa K, 3aganHoro ot BepxHel miuockoctu | 3aroroBku. Paccmotrpum
JIBa BapuaHTa 0a3upoBaHMs 3arOTOBKH.

/ 12 43
/ |
<)/ w3 ]
A, o
4.5/ Oé AZ 4’5 4076
1 2 7 3\ 7
a o

Puc. 6.8. Cxemsl ppe3epoBaHust ycTymna y mpu3MaTHIECKON 3arOTOBKH
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B mepBoM BapuanTe (puc. 6.8, @) TeXHOIOTHUUYECKON YCTAaHOBOYHOM 0a30i,
OTIPEICTISIONIEH TOJI0KEHHE 3arOTOBKUA B BEPTUKAILHOM HAMPABJICHUH, SBIIS-
eTcsl HIKHss T1ockocTh |1, Tlpu dpesepoBannn ycryna BBIIEPKUBACTCS TEX-
HOJIOTHYECKUil pasmep A,; TEXHOJOTMYeCKUH pazmep A, ObLI MOJIY4EeH Ha

npeaplayIe onepanuu. TakuM o0pa3oM KOHCTPYKTOpckuid pazmep K okasbl-
BA€TCs 3aMBIKAIOIIMM 3BEHOM B TEXHOJOTMYECKOU pa3MepHO# nenu A, Ao,

K. JIns obecneueHuss ero TO4HOCTH Heobxomumo, uytodbl TK>TA; +TA,,

T. €. JJOMYCKH TEXHOJIOTHYECKUX Pa3MEpPOB JOJIKHBI ObITh 3HAUUTEIHHO MEHb-
1Ie I0IyCcKa KOHCTPYKTOpckoro pazmepa. Ecnu pazmep K orpanuuen sxecTkum
JOITyCKOM, TO BBIIIOJHEHUE pa3MepoB A; U A, (c eme Oosiee JKECTKUMH J0-

MMyCKaMM) MOKET OKa3aThCs 3aTPYAHHUTEIBHBIM U3-3a HEOOXOIUMOCTH YacTON
MTOTHACTPONKH CTaHKA, CMEHBI HHCTPYMEHTA U T.II. WJIA JaKe TCXHUYECKH He-
OCYIIIECTBUMBIM.

Bo BTopom Bapuante (puc. 6.8, 6) 3a TEXHOJIOTMYECKYIO YCTAaHOBOYHYIO
0a3y B3sTa miockocTh |. [lpu dpesepoBanuu ycTyna BbIIEPKUBACTCS TEXHO-
JOrMUYeCKuil pasmep Aj, COBIAJANOLIMI C KOHCTPYKTOpPCKMM pasmepoMm K.

Jlpyrumu C€10BaMu, KOHCTPYKTOPCKHMK pasMmep K Bbliep:KHMBaeTcs HENOCpen-
CTBEHHO. YcnoBHe obecriedeHus ero TouHoctd TK > TAj.

Takum 00pa3om, COBMEIEHNE TEXHOJOTUYECKUX 0a3 C MOBEPXHOCTIMHU
(ocsiMu) neranu, OT KOTOPBIX 3a/laHbl KOHCTPYKTOPCKUE pa3Mephl, MTO3BOJISET
JOCTUYb UX TOYHOCTH KpaTUyaliliuM MyTeM, 00eCTIeUB MUHUMAJIbHBIE 3aTPAThI
Ha 00paboTKy.

OtMeTnM, YTO JOMYCK pa3Mepa, CBS3BIBAIOLIETO MOBEPXHOCTh, OT KOTO-
poll 3a7aH KOHCTPYKTOPCKHMH pa3mep, ¢ TexHosnorudeckoi 6azoi (TA; mns

PACCMOTPEHHOTO TIPUMEPA), MPUHATO HA3bIBATh MOTPEIIHOCTHI0O OT HECOBME-
meHust 6a3. SICHO, UTO Ha HACTPOEHHOM CTaHKE BBIIEPKATh KOHCTPYKTOPCKUI
pasmep ¢ MOTPelIHOCThI0, MEHBIIIEH MOrPEIIHOCTH OT HECOBMEleHUs 0a3, He-
BO3MOXHO.

Crnenyer UMETh BBU]Y, YTO HA MYTH PEaIU3aly MPUHIINIA COBMEIICHUS
0a3 BO3HHMKAIOT HEKOTOPBIEC 3aTpyAHEHUs. [I0BEpXHOCTH, OT KOTOPHIX 3aaHbI
KOHCTPYKTOPCKHE pa3Mepbl, MOTYT UMETh HEJIOCTATOYHBIC TabapuThl, YTO MPU
UCIIOIb30BaHUM MX B KAaueCTBE TEXHOJOTUYECKHUX 0a3 MOXKET NPHUBECTU K
OOJIBIIIMM TOTPEITHOCTSIM YCTAaHOBKHM 3aroTOBOK. B psne ciiydaeB BO3HUKAET
HEOOXOAMMOCTh TPUMEHEHUS I YCTAHOBKH 3arOTOBOK CJIOXHBIX TPHUCIIO-
coOnenuil. Harpumep, nms peanusanuu cxeMbl 0a3upoBaHus 3ar0TOBOK, MTOKa-
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3aHHON Ha pHc. 6.8, 6, moTpedyeTcst mpuUcnocodIeHne, B KOTOPOM CHJIBI 3a-
KpETUICHUST HalpaBJIeHbI CHU3Y BBEPX.

Heo6xonumo oTMeTuTh, 4TO eciiu 00padoTka 3arotoBok (puc. 6.8, a) Be-
JETCsl METOIOM TPOOHBIX XO0ZI0B, TO pasmep K Oyner Beimep:kaH Hemocpen-
CTBEHHO.

B cooTBeTcTBUU C MPUHIIMIIOM COBMEILEHUS 06a3 CIeAyeT MO BO3MOXKHO-
CTH COBMEIIIATh TAaK)KE TEXHOJOTHUECKHE W M3MEPHUTEIbHbIC 0a3bl, TaK KaK HC-
MOJIb30BaHUE B KAUE€CTBE HUX PAa3HBIX MOBEPXHOCTEH HEM30C)KHO yBEINIMBACT
MOTPEIIHOCTH U3MEPEHUI MapaMeTpOB 3ar0TOBKHU (JI€TaJIH).

6.6.2. Bb100op TexHoI0rHYeckux 0a3 HA MePBOIi onepanuu

Ha nepBoii onepanyu (WM HECKOJIBKUX MEPBBIX ONEPALMIX) TEXHOIOTU-
YECKOTI'0 Mpoliecca U3rOTOBJIEHUS AETANIU, KaK YK€ OTMEYAIOCh, TPOU3BOAUTCS
00palboTKa TeX MOBEPXHOCTEH, KOTOPBIE CIY’KaT B JaJbHEHIIEM TEXHOJIOTHYE-
ckuMu Oazamu. [Ipy BBIOTHEHUH NEPBOI1 Ollepally B KAY€CTBE TEXHOJIOTHYe-
CKHUX 0a3 MPUXOAUTCS UCIOIb30BaTh HEOOpaOOTaHHBIE TOBEPXHOCTH 3aroTOB-
ku. g obecnieyenust HanOosiee BHICOKOM TOYHOCTH YCTAaHOBKU 3TH MOBEPX-
HOCTU JIOJDKHBI MMETh JIOCTATOYHbIE rabapuThl, BO3MOXHO 00Jiee BBICOKYIO
TOYHOCTb (JOPMBI U PACIOJIOKEHUSI OTHOCUTENIBHO APYTUX MOBEPXHOCTEH 3a-
TOTOBKH, a TaK’K€ HAaUMEHBILYIO IIEpOX0OBaTOCTh. B kauecTBe 06a3 Ha mepBoi
omnepalnuy He clieqyeT OpaTh MOBEPXHOCTH, HA KOTOPBIX PACIIOIOXKEHBI MPHU-
ObLTM M JUTHHUKU (B OTJIMBKAax), IIBbl (HA MOKOBKAax), BO3HUKIIHE B MECTaX
pa3zbema IITaMIoB U T. II.

Heo6xonumo 0co00 Mog4epKHYTh, UTO M3-32 HU3KOW TOYHOCTH M 0OJIb-
IO IIEPOXOBATOCTH HEOOPaOOTAaHHBIX MOBEPXHOCTEH HMCIOJIH30BAHUE UX B
KauecTBE TEXHOJIOTMUECKMX 0a3 MPUBOAUT K 3HAYUTEIbHON MOTPEIIHOCTH
YCTaHOBKH 3aroToBKH. [lo3ToMy mcnosib30BaTh HEOOpaOOTAHHBIE MMOBEPXHO-
CTH KaK TE€XHOJIOTMUYECKHEe 0a3bl HY)KHO, KaK IMPaBUJIO, TOJBKO OJIMH pa3 — Ha
IIEPBOM ONEPALIUH.

Ot BBIOOpa 0a3 HA IEPBOM OMeEpaIuy 3aBUCUT:

® TOYHOCTb MOJIOKEHHUSI HEOOpabaThIBAEMBIX TOBEPXHOCTEHN 3aroToOB-
KM OTHOCUTEJIbHO 00paOOTaHHBIX;

® pacrpejesieHUe IPUITyCKOB Ha 00pabOTKy MEXIy OTAEIbHBIMU MO-
BEPXHOCTSIMH 3aTOTOBKH.

TpeOoBaHvss B OTHOIIEHWM TOYHOCTU TOJIOKEHUS HEoOpabaThIBaeMbIX
MOBEPXHOCTEN OTHOCUTEIBHO 00pabOTaHHBIX, T. €. TOUHOCTH Pa3MEPOB MEXKIY
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STUMHU TIOBEPXHOCTSIMU U TOYHOCTH WX PACIIONIOKEHUS, TUKTYIOTCS (DYHKITHO-
HaJIBHBIM Ha3HAauYeHUEM JeTalu (YCIOBUSIMU €€ MPOYHOCTH, JKECTKOCTH, JHHA-
MUYECKOW YPaBHOBEIICHHOCTH U JIP.).

Jna oocmuoicenus Hauboiee 8bICOKOU MOYHOCMU NONONHCEHUS Heobpaba-
Mbl8AEMBIX NOBEPXHOCMEU 3A20MOBKU OMHOCUMENILHO 00paAdOMAHHbIX 8 Kaye-
cmee MexHoN02UYecKux 6a3 Ha nepeou onepayuu HeobXoouMo o6pams UMEHHO
Heobpabamviéaembvie NOBEPXHOCTIU.

Hanpumep (puc. 6.9), nisa obecnedeHrs HauOOIbIIEH TOYHOCTH MOJIOXKeE-
HUA NoJoK | Kopmyca, KOTOpble HE OJIBEpraroTcs 00paboTKe pe3aHueEM, OTHO-
CUTENIbHO TIOCKOCTU €ro ocHOBaHUs || MIMEHHO MOBEPXHOCTH MOJIOK CIEAYET
B3SITh 32 TEXHOJIOTMYECKYI0 0a3y Ha mepBoi (dhpe3epHoii) onepaluu.

Bribop 6a3 Ha mepBoil omeparuu
OTIpeIeNsieT, HACKOJIbKO PaBHOMEPHBI-

LIl mu OyayT TIpHUIyCKH Ha 06paboTKy Imo-
65 -0- 4 54 BepXHOCTE  3arotoBku. (OcoOeHHO
BAXXHO TMOJYYUTh PAaBHOMEPHBIE MPHU-

"2 / 3 MyCKH Ha 00pabOTKy OXBaThIBAIOIINX

MOBEPXHOCTEN (OTBEpCTU, NA30B U

! T. .), KOTOpble 0OpadaThIBAIOTCS HH-
CTPYMEHTAMH MOHUKEHHOU KECTKOCTH.

Puc. 6.9. Cxema ¢ppesepoBanust JleficTBUTENBEHO, YeM OOJbIlNe, HampH-
OCHOBAaHHsI KOpITyca MEp, HEPAaBHOMEPHOCTH IIPUIIyCKa Ha

00pabOTKy OTBEPCTHS, TeM OoJbIlIee
KOJIMYECTBO PabO4YMX XOJ0B, MEPEXOJ0B WM AaKE omepauuid morpedyercs
JUTst ero 00paboOTKK U TeM HIDKE OYyJIeT €€ MPOU3BOIUTEILHOCTh U BhIIIE ceOe-
CTOUMOCTb. B HEKOTOpBIX CilydasX paBHOMEPHOCTb IMpPHITyCKa Ha 00pabOTKy
HY)KHa JJIs1 TOrO, 4TOOBI TOOUTHCS BBICOKOI'O KayecTBa MOBEPXHOCTHOIO CIIOS
JETaIH.

s obecneuenus Haubonee pagHOMEPHO20 NPUNYCKA HA 00pabomky om-
0eNIbHOU NOBEPXHOCMU 3A20MOBKU UMEHHO 9MY NOBEPXHOCMb HEOOX00UMO UC-
N0b308aMb 8 KAYecmee MmexHoI02UYecKol 0a3vl Ha Nepeou Onepayui.

JUist imroCcTpauMy JAHHOTO MOJIOKEHUSI pACCMOTPUM MpUMEp 00pabOTKU
CTaHWHBI TOKapHOTO cTaHka (puc. 6.10). CTaHUHBI OOBIYHO OTJIMBAIOT HAMPAB-
JSIOUTIMH BHH3, YTOOBI MOJIYYUTh HAa HUX TUIOTHBIA M OJHOPOAHBIN CIION Me-
taiia. st coxpaHeHus: ATOTo CJIOsi U 00eCTICUeHUs] BEICOKOW M3HOCOCTOMKO-
CTH HAIPaBJSIIOIIMX C HUX HYXXHO CHSTh HEOOJIBIIOW W paBHOMEPHBIH MpH-
nyck. C 3TOl 1eNbl0 B KAYECTBE TEXHOJOTHYECKUX 0a3 Ha MepBOM ONeparuu
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MCIOJIB3YIOT TIOBEPXHOCTH Hampasisitonmx (puc. 6.10, a) u Haubonbui, He-
paBHOMEPHBIN MPUIYCK YIAISIOT C TOBEPXHOCTH HOXKEK. Ha cremytromieit orme-
pauuu (puc. 6.10, 6) TexHOMOTHUECKUMH 0a3aMM SIBJISFOTCSI TIOBEPXHOCTH HO-
KEK, YTO JAeT BO3MOXKHOCTh CHSTh C HANPABIIIOMIUX PABHOMEPHBIN MPHUITYCK.
SIcHo, uTO ecnu 3a 0a3bl HA IEPBOM OMEpAIUH B3SITh MOBEPXHOCTH HOXKEK, TO C
HAMPABIAIOMUX OYyJIET CHAT HEPaBHOMEPHBIN MPUIYCK. DTO MPHUBEAET NpHU
AKCIUTyaTaIlii CTaHKa K HEPAaBHOMEPHOMY U3HOCY HAIIPABJISAIONINX T10 JIJTUHE.
Kak crnenyer w3 BBIIIE H3JI0KEHHOTO,
oT BeIOOpa 6a3 Ha MEpPBOI OmMeparvyl 3aBH-
@ CAT BaXHEHIIME TEXHUKO-3KOHOMHUYECKUE
TOKa3aTeM TEXHOJIOTUYECKOTO Ipoliecca
= U3rOTOBJICHUS JleTald. B cBsI3u ¢ 3TUM BO-
l 2 3 npocy BbIOOpa 0a3 Ha IMEPBOM OIepanuu
a BCerja HEOOXOAMMO YICNATHh JOJDKHOE
BHHUMAaHWE.

Crnenyer mog4epkHyThb, YTO BapHaHTa
0a3upoBaHUs 3arOTOBKM Ha MEPBOW omepa-
U1, KOTOPBIM Obl oOecrieuynBasl HAUOOJIb-
IIYI0 TOYHOCTh MOJIOXKEHUsI HeoOpabaThiBa-
€MBIX TIOBEPXHOCTEH 3aroTOBKA OTHOCH-
TENbHO 00pabOTaHHBIX M PABHOMEPHOE

Puc. 6.10. Cxems 06paGoTKH pacnpezielieHue NPUITYyCKOB Ha 00paboTKy
CTAHMHBI TOKAPHOTO CTAHKA KOKJIOM ITOBEPXHOCTH, HE CYIIECTBYET.
Opnun BapuaHT 0a3upOBaHUS JAAET BO3MOXK-

HOCTh TIOJIYYUTh OOJie€ BBHICOKYIO TOYHOCTH pa3sMepa Mexay HeoOpabdaTbhiBae-
MBIMH U 00paOOTaHHBIMHU MOBEPXHOCTSIMHU 3arOTOBKM M TOYHOCTh WX PacIo-
JIOKEHUs, APYroil — obecrnieunBaer 0oJjiee paBHOMEPHOE pacHpe/esieHue Mpu-
MyCKOB Ha 00paboTky. [ToaToMy BO3HHKAET HEOOXOAUMOCTh PACCMOTPETh HE-
CKOJIbKO BapHaHTOB 0a3MpOBaHMS 3arOTOBKH Ha TMEPBOI ONEpanuy M BHIOPATH
U3 HUX HanOosiee mpuemiieMslil. [Ipoiie Bcero 3To MOXXHO CAeNaTh, UCIOIb3Ys
anmapar pa3MEpHOro aHaJIN3a TEXHOJOTUYECKUX MPOIIECCOB U3TOTOBICHUS JIe-
TaJeu.

Meroauky BbIOOpa BapuaHTa 0a3upoBaHUs 3arOTOBKM Ha MEpPBOM omnepa-
[IUM pacCMOTpPUM Ha mpumepe. [Ipenmnonoxum, 4To Mpu M3TOTOBJICHUU KOP-
MMyCHOM JeTa, SCKU3 KOTOPOi JaH Ha puc. 6.11, a, HeoOX0aMMO BbIIEpKATh

i BT RTATAATALTL LML LTATALATAL AL LT

KoHCcTpykTOopckue pasmepbl K;, Ko, K3 n K,, obecneunB npu sTOM

HavMeEHbIIIee KoieO0aHue MPUITYCKa Ha pacTauuBaHUE OTBEPCTHUSI B BEPTUKAIb-
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HOM HampaBiieHuu. VcxomHasi 3aroTOBKa IMOMYYaeTCsl JIMThEM B IECUAHBIC
GopMBI; €€ 3CKU3 C HMHTEPECYIOIIMMHU HAac pa3MepaMu NPHUBEACH Ha pHC.
6.11, 6. IloBepxuoctu | u Il xopmyca (puc. 6.11, a) sBusroTcs HeoOpabaThIBa-
E€MBIMHU.

PaccmoTrpum aBa BapmanTa 00paboTKH 3aroToBKH. B 000mX BapuaHTax Ha
nepBoit omneparuu (puc. 6.11, ¢ u 2) mpousBoAUTCS Ppe3epOBaHKE TIOCKOCTH
ocHoBaHus. Ha BTOpoO# omepaiuu — pactaunBaHuu oTBepcTus (puc. 6.11, 0)
3Ta MJIOCKOCTh UCIOJIb3YeTCA B KaU€CTBE YCTAHOBOYHOM 0a3bl. OTIMYME Bapu-
aHTOB OOpabOTKH COCTOMUT TOJILKO B BBIOOpE 0a3 MpH BBIMOJHEHUU TNEPBOM
omepanud. B TepBOM BapuaHTE TOJOXKEHHE 3arOTOBKM B BEPTHKAIHLHOM
HaIpaBJICHUM ONpEENsieT yCTaHOBOYHAs 0a3za (HeoOpabaTbiBaemasi MiI0CKOCTh
| mosiok), BO BTOpOM — JIBOMHAs Hampasisronias 6aza (0Ccb OTBEpCTHs, KOTO-
PBIM 3aTOTOBKY YCTaHABJIMBAIOT HA KYJIaYKOBYIO OIIPABKY).

[Ipoananu3upyem, kak OyJeT BIUATH BEIOOP 0a3 HAa MEPBOM ONepalvu Ha
TOYHOCTH KOHCTPYKTOPCKHX Pa3MEpOB U KoJieOaHHWE MPUITyCKa Ha pacTaynBa-
Hue orBepcTusi. C 3TOH 1ENbI0 IS IEPBOTO U BTOPOTO BapUAHTOB 00PAOOTKU
3arOTOBKU MOCTPOUM pa3MEpPHbIE CXEMBbI U rpadbl TEXHOJOTUYECKUX pa3Mep-
HBIX IIETIeH, KaK 3TO MoKa3aHo Ha puc. 6.12 n 6.13.
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252



[To pazmepHBIM cxeMaM uiu Tpadam (4TO 3HAYUTENBHO MPOIIE) HalgeM
TEXHOJIOTUYECKUE PA3MEpPHBIC LIEMH, 3aMbIKAIOIIUMHU 3BEHBIMH KOTOPBIX SIB-
JISIFOTCS UHTEPECYIOIINE HAC KOHCTPYKTOPCKHUE pa3Mephl U IPUITYCK.

Ao Ay
v 2 8
K, T 7
K, 2 K, Aol Ay A, 5 Agi 1A
4 5
LN A
K, 3 04 A
) / An | Ay 4z 2 Ap I{ 1
Y
a 6

A03
. 2
g A,
A | 2 Az
A
04 Aoy A,

Puc. 6.12.

B nmepBom Bapuante 00pabOTKK 3aroToBku (cM. puc. 6.12, a u 6) KoH-
cTtpykropckue pasmepsl Ko, K3 u K, coBmagaror cOOTBETCTBEHHO C TEXHO-

JOTUYECKMMH pasmepaMu Aq, Az U Ay, T.e. BBIICPKUBAIOTCA HEIOCPEN-
cTtBeHHO. KoHcTpykTOpCckuii pasmep K; M mpumyck Ha pacTadyMBaHHUE OTBEp-

ctus | OKa3bIBalOTCS 3aMBIKAIOIIMMU 3BEHBSIMH B TEXHOJIOTHYECKUX pa3Mep-
HBIX IICTSAX, TTOKa3aHHBIX COOTBETCTBEHHO Ha puc. 6.12, ¢ u 2. Tpu cocramis-
IOIIMX 3B€HA B ATUX LEMAX SABJISIIOTCS pa3MepamMu UCXOJIHOM 3arOTOBKH U, CJie-
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JI0BaTEJIbHO, UMEIOT OTHOCUTENBHO Oousbline nomycku. Jlomyck pasmepa Kj

COCTaBUT
TK; =TAg +TAgy +TAgy + TA; + TA5,
a jponyck (konebanue) nmpunycka Z —
TZ =TAgy +0,5-TAg3 +TApg +TA; +TA, +0,5-TA3.

Aoy Ay
2 2 Y 8
K ;

2 1R A z

K, K, 01 A, A,l A, j
K 2 3
% Aoz Z; 2
1

Ao K, Al
A,

0 8
Aoy
2 2 A,

Z: 19 |
: A, AIl Al Ao
Ap| [
2 0
Puc. 6.13.
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Bo BTOpoM BapmaHTe 00pabOTKM 3aroToBkHU (cM. puc. 6.13, a u 6) KOH-
cTpykTopckue pasmepsl K3 u K, BbIIepKHUBaIOTCS HEOCPEICTBEHHO, COBIIA-
1asi COOTBETCTBEHHO C TEXHOJOTHYECKMMH pa3mepamu Az u A,. KoHCTpyk-
Topckuid pazmep Ky u mpumyck Z OKa3bIBalOTCS 3aMBIKAIONIMMHU 3BCHBSIMHU B

3HAYUTENIbHO 00Jiee KOPOTKMX TEXHOJOTHYECKHX Pa3MEpHBIX LIETAX, MpUBe-
JCHHBIX COOTBETCTBEHHO Ha pHC. 6.13, ¢ u 2. JIumpb 0AHO W3 COCTaBISIOLINX
3BEHbEB ITUX LIENEH SIBIIETCA Pa3MEPOM MCXOJHOM 3arotoBku. Jlomycku pas-
Mmepa Ky u npunycka Z cocTassT

TKl = TAOl + TA:’I_ + TA2 ;
TZ = TA:’L + TAZ + 0,5 . TA03 + 0,5 . TA3 .

KoHncTtpykropckuii pasmep K, - 3aMbIKaroliee 3B€HO B TEXHOJIOTUYECKON pas-
MEpHOM 1enu, n300pakeHHoU Ha puc. 6.13, 0; momyck ero
TK2 = TA02 + TA04 + TA&_

Ecnu, Harmpumep, IpUHATH, YTO AOIYCKH BCEX Pa3MEPOB UCXOJHOM 3aro-
TOBKH (OTJIMBKHM) cOCTaBIAOT 1,0 MM, TOIyCKH BCEX pa3MepOB, BbIIECPKUBaAE-
MBIX IIpU 00paboTKe pe3aHueM, paBHbl 0,2 MM, TO AJid IEPBOTO BapuaHTa Oy-
nem umets TK, =3,4 MM, TZ =3,0 mm, TK, =0,2 MM, a g BToporo — TK, =
1,4 MM, TZ =1,0 MM, TK, =2,2 mm.

Takum o0pazoM, BTOpOil BapuaHT 0OpabOTKH MO CPABHEHHIO C NEPBBIM
M03BOJISIET 00ECTIEYUTh 3HAUYUTENIBHO OOJIBLIYI0 TOYHOCTh pa3mepa Kj, ropas-
70 MEHbIlIee KoJiebaHue mpumnycka Z Ha pacTauylMBaHUE OTBEPCTHS, HO MEHb-
1y TouHOCTh pazmepa K, . Eciu yuecTs, 4To ¢ mo3uLIMu (PyHKIMOHAIBHOTO
Ha3HauYEHUs JIeTallu K TOYHOCTH pazmepa K, oObIYHO BbICOKHE TpeOOBAaHUS HE

MPEABSBISIIOTCA, TO BTOPOW BapuaHT 00paOOTKH (BapuaHT 0a3UpOBAaHMSI 3aro-
TOBKH Ha MEPBOM OINEpaln) CIEIYET CUUTATh NPEANOUYTUTEIbHBIM.

6.6.3. Bbi6op TexHoornyeckux 6a3 Ha 0OJILIINHCTBE ONepaNuii

[Ipu BBIOOpE TEXHOJOTMYECKUX 0a3 Ha OONBIIMHCTBE ONEPaLUd TEXHOJIO-
TMYECKOro IMpoliecca U3rOTOBJICHUS JETalld HEOOXOIUMO PYKOBOJICTBOBATHCS
PacCMOTPEHHBIMH BBIIIE€ MPUHIUMIIAMHU MOCTOSHCTBA U coBMeuleHus 6a3. On-
HAaKO, KaK yK€ OTMEYajoCh, OJHOBPEMEHHOE COOJIIOJIEHUE ITUX NPUHLUIIOB
Y4acTO OKa3bIBAETCSI HEBO3MOKHBIM.
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Hawnbosiee momHO TPWHIMIBI TOCTOSHCTBA W COBMEIICHHUS 0a3 MOTYT
OBITh pean30BaHbl, KOTJa BCE KOHCTPYKTOPCKHE pa3Mephl JETalu 3aaHbl OT
OJTHUX U TEX ke €€ MmoBepxHocTed. Yalle Bcero B Ka4yeCTBE TaKMX MOBEPXHO-
CTEH BBICTYIAIOT OCHOBHBIC 0a3bl JeTanu. IMEHHO 3TH MTOBEPXHOCTH CIICAYET
oOpaboTaTh Ha TIEPBOW omepanuu (HECKOJbKUX MEPBBIX OMEPAIUsIX) U 3aTeM
HCIIOJIH30BaTh B KAYECTBE TEXHOJIOTMUECKHX 0a3 Ha OOJBITMHCTBE OMEparui
TEXHOJIOTHYECKOTO TIpoIiecca.

Heo06xo1umMo HE TOIBKO CTPEMHUTHCS COOJTIOIATh TPUHIIUITEI TIOCTOSTHCTBA
¥ COBMEIICHHS 0a3, HO U CTPEMHTHCS COKPATUTh YHUCIIO YCTAHOBOK 3arOTOBKH
Ha TPOTSHKEHUN TEXHOJIOTHYECKOTO MPOIECcca, IIOMHS, YTO KaKaash yCTaHOBKa
Jake TP HEM3MEHHBIX TEXHOJIOTUYECKUX 0a3aX COMPOBOXKIIACTCS €€ MOTpell-
HOCTSIMHU M CHIDKEHHEM TOYHOCTU 00pabOTKHU 3arOTOBKH.

[Ipu cmene 6a3 B KadyecTBE HOBBIX CJIEyeT BhIOMpaTh HamOojee Kaue-
CTBEHHO 00pabOTaHHbBIEC MMOBEPXHOCTHU, UMEIOIINE HAUOOJIBIIYI0O TOYHOCTh T0-
JIO’)KCHHsI TI0O OTHOIIICHUIO K paHee MCIOJBb30BaHHBIM Oazam. Ilpu 3ToM, kak
y’K€ OTMEYaJioCh, B TIEPBYIO OYepe/lb BHUMAHUE CIIEYEeT yAENATh obecreye-
HUIO TOYHOCTH PACIOJIOKEHHSI TTOBEPXHOCTEH, a 3aTeM YK€ TOYHOCTHU pa3Me-
POB JICTaJIH.

6.7. Bb100p MapuipyToB 00pad0TKH OT/IeJIbHbIX IOBEPXHOCTEH eTAIU

Ha pganHOM sTame pa3pabOOTKH TEXHOJOTHYECKOTO IMpoIlecca HaMedaroT
MapuipyThl 00paOOTKU OTAENBbHBIX MOBEPXHOCTEH AETal, T. €. ONPEAENISIOT
HepeyeHb MOCIEI0BaTENbHO BHIIIOIHAEMBIX MIEPEX0I0B WM Olepaluii s 10-
CTIDKEHHUS 3a/laHHOM TOYHOCTH 3THX MOBEPXHOCTEH M KayecTBa MX IMOBEPX-
HOCTHBIX CJIOEB.

Jl1is penieHrs paccMaTpruBaeMoil 3aaui MOTYT OBITh MCTIONE30BaHBI Ta0-
JULBI PEKOMEHIYEMbIX MapiIpyToB (cM. Tabu. 6.3—6.5). B Hux matepuasl ae-
TaJlel pa3JesieHbl Ha YeThIpe TPYMIbL: HE3aKaJI€HHbIE CTaJIN, YYT'YHbI, [IBETHbIE
METaJIJIbl U CIUIaBBI U 3aKaJleHHbIEe cTaiu. B kaxmoi kiueTke Tabaun gaH Habop
pa3HBIX MapIIPyTOB, 00ECIIEYNBAIOIINX ONPEACICHHBIA KBATUTET TOYHOCTH U
[IEPOXOBATOCTh TMOBEPXHOCTHU. Tak, HampuMmep, UIsl TOTYyYEHHUS OTBEPCTHUS
(J20H7 B cTambHOM HE3aKaJIGHHOM JIeTaal MOTYT OBITh MCIIOJB30BAHBI CIICTY-
I0IIIe MapIIpyThI (Ta0JI. 6.4, TPEThS KOJOHKA):

e cBeplieHHue (Py>KEHHBIM CBEPJIOM), pacTaunBaHNUE;
e cBeplieHHE (CIHUPANBHBIM CBEPJIOM), 3€HKEpOBaHHWE, pa3BepThIBA-
HUE MpeABapUTEIHHOE, Pa3BEPTHIBAHHE YUCTOBOE;
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e CBepJieHUE (CTIHUPAIBbHBIM CBEPJIOM), pacCTauMBAHHE MPEABAPUTENb-
HOE, pacTaYuBaHUE YHNCTOBOE;

e cBepJieHHUE (CHUpaIbHBIM CBEPJIOM), 3eHKEPOBAaHHE, aIMa3HOE pac-
TaYMBaHUE;

e CBepJieHHUE (CIUPATIBLHBIM CBEPJIOM), IPOTITUBAHUE.

Crpenku B Taba. 6.3—6.5 yka3bIBalOT, YTO JIaHHBIH HAOOp MapIIpyTOB
MOET OBITh CMEIIEH B KOJIOHKU OoJsiee TpyObIX KBamuTeToB. Hampumep, eciu
npu 00pabOTKe HAPYKHBIX IIJIMHAPUIECKUX TOBEPXHOCTEH (Tabt. 6.3) ¢ Tou-
HOCThIO |IT 14—I1T 12 (mepBast KoJ0HKA) TpeOyeTCs MOJYYUTh OTHOCHUTEIHHO
Malyl ImepoxoBarocTh (Ra=2,5 MKM), TO MOXHO HCIOJIb30BaTh HaAOOP
MapIIpyTOB U3 BTOPOU KOJIOHKH, KOTOPBIE TIO3BOJISIIOT 00ECIEUUTh 3TO Tpebo-
BaHUE.

Kak BugHO 13 Tabm. 6.3—6.5, 4ncino BO3MOXKHBIX MapLIpyTOB 00pabOTKU
OTJENbHBIX IMOBEPXHOCTEH JETadl MOXKET ObITh JOCTAaTOYHO BedHMKO. Ero
MO’KHO COKPAaTUTh C yY4€TOM psiia coodpaxkeHuil. K HUM MOXXHO OTHECTH BO3-
MOXHOCTh 00paOOTKM JaHHON MOBEPXHOCTH HA OJHOM CTaHKE, HEO0OXOdu-
MOCTBh 00pa0OTKH psiJia MOBEPXHOCTEN 3a OANH YCTAHOB JJI TOCTHUKEHUS Tpe-
OyeMOll TOYHOCTU MX PAaCIOJIOKEHHUS, OrPaHUYCHHE BO3MOKHOCTH IpPHUMEHE-
HUS OTAEJIbHBIX METOI0B 00Pa0OTKHU M3-3a HU3KOH JKECTKOCTH JIETaJH.

[IpeacraBuB cebe, kakum 00pa3oM MOKET ObITh 00paboTaHa KaXkjas W3
MMOBEPXHOCTEHN €T, TEXHOJIOT MPUCTYNAET K pa3paboTKe MapuipyTa €€ Hh3-
TOTOBJICHHUS.

6.8. PazpadoTrka MapumIpyTHOI0 TEXHOJOTHYECKOI0 Mpoiecca
U3rOTOBJICHUS AeTaau. BbIOOp cpeacTB TEXHOIOrMYeCKOro
OCHallleHUs U (popMUPOBaHUE OIlePALUIA

Ha ocHoBe BBIOpaHHBIX MapUIPYTOB OOpaOOTKM OTAENIBHBIX MOBEPXHO-
CTEH, a TaKXKE paHee YCTAaHOBJIEHHBIX THUIIA IIPOU3BOJICTBA, METO/IA TIOJIYYECHHUS
UCXOJHOM 3aroTOBKM, TEXHOJOTMUECKHX 0a3 pa3pabaThIBalOT MaplIpyTHBIN
TEXHOJIOTUYECKHI MTPOIIECC U3TOTOBIEHUS AETAIIH.

IIpy ycTaHOBIEHMM IOCIIEAOBATEILHOCTH OOpPAOOTKU 3aroTOBKH PYKO-
BOJICTBYIOTCS CJIEIYIOIIMMHU M0JI0KeHUsAMU. CHavasia oOpadaThIBatOT MOBEPX-
HOCTHU, IPUHATHIE B KaYECTBE TEXHOJOTHYECKUX 0a3 Ha OOJIBIIMHCTBE OmNepa-
[IUH TEXHOJIOTMYECKOT0 Ipolecca. 3aTeM o0padaThIBatOT MOBEPXHOCTH, HA KO-
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TOPBIX MOTYT OOHAPYKUTHCS CKPBHITHIC Me()EKThI UCXOMHON 3arOTOBKH (paKo-
BUHBI, TIOPBI, TPEIIUHBI U T. I1.). [Ipyn HamMuuu Takux AedeKTOB NaabHEHIIYIO
00pabOTKy 3aroTOBKM HE IIPOU3BOJIAT; €€ JIM0O OKOHYATEIHLHO OPaKyIoT, JU0O
MPUHUMAIOT MEpPHI I UCIpaBieHus Opaka. Jlamee mpow3BoasaT oOpabOTKy
OCTaJIbHBIX TMOBEPXHOCTEH B IMOCIEIOBATEILHOCTH, OOpATHOW MX TOYHOCTH:
4YeM TOYHEeE JI0JDKHA OBITh TOBEPXHOCTh, TEM MO3Ke ee 00pabarbiBaioT. B ko-
HeIl TEXHOJOTUYECKOIo IMpoliecca BBIHOCAT 0OpabOTKY JIETKOMOBPEKIAEMBIX
MOBEPXHOCTEH, HAPpUMEP, HAPY>KHBIX PE3bO0.

O06paboTKy 3arOTOBOK TOYHBIX JIETaJIe OTBETCTBEHHOTO Ha3HAYCHHMS Ya-
CTO JEJST Ha CTAJIUU: YEPHOBYIO, YACTOBYIO M OTAEIOYHYIO, KOTOPHIE BBINOJI-
HSIOT Ha pa3HbIX cTaHkax. [Ipum depHOBOIl 00pabOTKE yAAIAIOT OCHOBHYIO
Maccy MeTalljla B BHJI€ MPHUITYCKOB U HAITyCKOB; MPU 3TOM (OPMUPYIOTCS OT-
HOCUTEJIBHO OOJbIINE MOTPEIIHOCTH 3aroTOBKM H3-3a IepepacrlpeiesieHus
OCTATOYHBIX HANPSDKEHUM, ynpyrux Jredopmanuil TEXHOJIOTUYECKONH CUCTEMBI
OT CWJI pe3aHusl U TeMIepaTypHbIX Aedopmanuii 3Toi cuctemsl. [Ipu yucro-
BOIl 00paboOTKe yKa3aHHbIE MOTPEIIHOCTH yMeHbluaroTcsa. llpu oraenodynoin
oOpaboTke gocturaercs tpedyemasi TOUHOCTh JeTajld U KauyecTBO €€ MOBEpX-
HOCTHBIX CJIOEB.

Hy>XHO NOIYEpKHYTh, UTO JIEJIEHUE TEXHOJOTHMYECKOIro MpoLecca Ha yKa-
3aHHBIE CTAJUU JUKTYETCS HE TOJIBKO HEOOXOJIUMOCThIO OOecreueHus Tpedy-
€MOW TOYHOCTH JETalld, HO U HEOOXOJUMOCTBIO MCIOIb30BaHUS BBICOKOTOY-
HBIX CTAHKOB TOJIBKO JIJIsl OT/IETIOUHON 00pabOTKH.

B T0 ke BpeMs Takoe JeJeHHE TEXHOJIOTMYECKOTo IMpolecca JaleKo He
BCerJia sIBJsieTCsl 00s13aTeNbHBIM. [Ip1r BBICOKO TOYHOCTH MCXOAHOM 3aroTOB-
KU, €€ JOCTAaTOYHOMN JKECTKOCTH U OTCYTCTBUU B HEW CYIIECTBEHHBIX OCTATOY-
HBIX HAIpPsHKEHUW YEepPHOBAs U YUCTOBasi 00paOOTKH MOTYT OBITH YCIIEUTHO BbI-
MIOJIHEHBI Ha OJTHOM Ooreparuu.

[Tpu U3roTOBICHNM BHICOKOTOUYHBIX (MTPEIIM3UOHHBIX) JeTalield, 0COOEHHO
CJIIOKHOU (POPMBI U MaJION KECTKOCTH, ONepalri 00pabOTKU pe3aHueM uyepe-
IYIOT C ONEepalusIMu CTaOWIN3UPYIONIeH TepMHuueckoi oOpaboTku (B 0OJb-
IIMHCTBE CIy4aeB OTXKUTA). DTO CHIKAET OCTATOYHBIE HANPSHKEHUS, CTA0OUITN-
3UpPYET CTPYKTYpPY METalljla U MO3BOJISET JOCTUYL TPeOyeMOl TOUHOCTH JIeTa-
.

Ecnu nerans moaBepraercs 3akajike, TO TEXHOJIOTUYECKUIN MPOLIECC AETSAT
Ha JIB€ YaCTHU: BBIMOJIHAEMYIO J0 U nocie Hee. Jlo 3akanku o6paboTKy 0OBIYHO
BBITIOJIHSAIOT JIC3BUMHBIMA WHCTPYMEHTaMH, TOCIICE HEe — MPEUMYIIIECTBEHHO
aOpa3vBHBIMHU.
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Pa3paboTka TEXHOJIOTHYECKOTO MpOoIlecca HEPa3phIBHO CBs3aHA C BHIOO-
POM CPEACTB TEXHOJIOTHYECKOIO0 OCHAIICHUS (CTaHKOB, MPUCIIOCOOJICHUHN, MH-
CTPYMEHTOB).

BriOop cTaHKOB mpexkae BCEro AUKTYETCS HEOOXOAMMOCTHIO MpUAAHUs
MMOBEPXHOCTSAM JICTAJIM COOTBETCTBYIOMIEH KOH(QUTYpallud M OOCCTICUCHHS
TpeOOBaHMUI MO TOYHOCTU HUX Pa3zMepoB, (JOPMBI U PACHOIOKECHUS, a TAKKE
IIEPOXOBATOCTH. ECiIM 3TO BO3MOXKHO Ha Pa3JIMUHBIX CTaHKaxX, TO BBIOOp IPO-
U3BOJIAT, YUYUTHIBAS CIIEAYIOIIHE (haKTOPHI:

® COOTBETCTBHUE Pa3MEPOB CTaHKA Ta0APUTHBIM pa3MepaM 3arOTOBKH;

® COOTBETCTBHE MPOW3BOJMUTEILHOCTH CTaHKa 00BEeMy BBHINTyCKa Je-
Tajeu (TUILy IpOU3BOJICTBA);

® BO3MOXHOCTh Ham0oJiee MOJTHOTO MCIOJIb30BaHUSI CTaHKA IO Bpe-
MEHHU 1 MOIIIHOCTH;

® BO3MOKHOCTh JOCTHXKEHHUS HAaWMEHbIIIEH TPYJOEMKOCTH U cebe-
CTOMMOCTH 00paOOTKH 3aTOTOBKH.

B enquHnuHOM MpoM3BOACTBE OOBIYHO MCIOJIB3YIOT YHHUBEPCAIbHbBIC CTaH-
KM C PYYHBIM YyIpaBJEHUEM, HaNpUMeEp, TOKAPHO-BUHTOPE3HBIC, TOKAPHO-
KapyCelbHbIC, PAIUAIBHO- U BEPTUKAIBHO-CBEPJIMIIBHBIE, BEPTUKAIBHO- U TO-
PUBOHTAIBHO-(PpE3epHBIE, CTPOraIbHbIE, JOJOCKHBIC, KPYTIONUIU(OBaILHbBIS
U T.I. B MEJIKOCEpUHHOM U CpPEIHECEPUMHOM MPOU3BOJACTBAX IMPUMEHSIOT
MEHEE yHUBEpCaJIbHbIC, HO 00Jee MPOU3BOAUTEIbHBIE CTAHKA C aBTOMAaTHU3a-
IHMEN yIPaBIICHUS: TOKAPHO-PEBOJILBEPHBIEC MOJyaBTOMATHI, CBEPIUIBHBIC O/I-
HO- Y MHOTOILINHWHAEIBHBIE MOJIyaBTOMAThI, TOKapHO-BUHTOpPE3HbIe ¢ YIIY,
BEPTUKAIIbHO-CBEpMIIbHBIE ¢ YUIIY u 1. m. [nd CTaHKOB, MCHOJB3YEMBIX B
YCIOBUSIX KPYIMHOCEPUMHOIO M MacCOBOIO MPOU3BOJCTB, XapaKTepHa y3Kas
CIIelIMaIn3alus, BbICOKAs MPOU3BOAUTEIBHOCTh U BBICOKAs CTENECHb aBTOMa-
Tuzanuu. K Takum cTaHkam OTHOCSITCS MHOTOIIMUHACIBHBIE TOKAPHBIE MOJTY-
aBTOMAThl M AaBTOMATHI, arperaTHbIE CTAHKH, CICIUATU3UPOBAHHBIC MUTU(O-
BAJIbHBIE aBTOMATHI U T. 1. B yCIOBUSAX 3TUX TUIOB IMPOU3BOACTB HIUPOKO HC-
MOJIB3YIOT aBTOMAaTHUYCCKHE JMHUM: THOkue u3 ctankoB ¢ YIIY B kpymHOCe-
PUMHOM TMPOU3BOJCTBE; JKECTKHUE W3 arperaTHbIX M CHEIUabHBIX CTAaHKOB B
MAacCOBOM MPOU3BOJICTBE.

BwmecTte ¢ BEIOOpOM CTaHKa HY>KHO YCTAaHOBUTH BHUJ CTAHOYHOTO MPHUCIIO-
coOJieHusI ¥ BBIOpATh PEXYIIUNA U U3MEPUTEIbHBIN HHCTpYMEHTHI. Eciu HeoO-
XOJIMMOE JJISl BBITIOJIHCHHS OIIEpallMK IIPUCIIOCOOICHUE SIBISCTCS TTPHUHAIIICK-
HOCTBIO CTaHKa (IaTpOH, THUCHI, JIIOHETHI), TO YKa3bIBAIOT TOJILKO €r0 HauMe-
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HoBaHue. [Ipum HCHONB30BaHMHM YHUBEPCATBHO-COOPHOTO MPUCIIOCOOICHUS
TEXHOJIOT JeJIaeT COOTBETCTBYIOIIEE yKazaHue. Ecnu ais BbIONIHEHUs orepa-
UM TpeOyeTCs CreUalIbHOE MPUCIIOCO0JIEHUE, TO TEXHOJIOT 00BIYHO pa3pala-
TBIBAET TOJIBKO €ro MPUHUUIIMAIBHYIO CXEMY; pa3pad0TKy KOHCTPYKLUUHU IPO-
M3BOJIUT KOHCTPYKTOP MO TEXHOJOIMYECKON OCHACTKE. B eIMHMYHOM U Mell-
KOCEPUIUHOM IPOU3BOJCTBAX B OCHOBHOM HCIIOJIb3YIOT YHUBEPCAJIbHBIE MPHU-
CHoCcO0JIeHUsT (TUCBI, YHMBEPCAIbHBIC JEIUTEIbHbIE T'OJIOBKH, IOBOPOTHBIE
CTOJIBI U T. I1.), @ TAK)KE€ YHUBEPCAIbHO-COOPHBIE IPUCTIOCOOIEHHUS; CIIEI[AlIb-
HBIE MPHUCIIOCOOJICHHS TJIaBHBIM 00pa3oM MPUMEHSIOT B KPYNMHOCEPUHHOM U
MacCOBOM IIPOU3BOJICTBAX.

Bb160p pexylux MHCTPYMEHTOB ONpPEAEIAETCS MOJEIbI0 CTaHKa, MaTe-
pHaJIoM JieTanu (3ar0TOBKH), €€ KOH(pUTrypaluei u pazMmepamu, He0OX0JUMON
TOYHOCTBIO U KaY€CTBOM IOBEPXHOCTHBIX CJIOEB, a TAK)KE TUIIOM MPOU3BO/JI-
cTtBa. OOBIYHO CTaparOTCs OrPAHUYUTHCA MCIOJIb30BAHMEM CTAHAAPTHBIX H
HOPMAJIM30BaHHBIX PEXYIIUX HHCTPYMEHTOB. B psne ciydyaeB, 0COOCHHO B
KPYITHOCEpPUIHHOM U MacCOBOM IPOU3BOJCTBAX, MOTYT MOTPEOOBATHCS CIIELIH-
aJIbHBIE PEXYLIUE UHCTPYMEHTHI: (paCOHHBIE pe3Libl, (Ppe3bl, MPOTIKKU U JIp.,
KOTOpbIE€ HEOOXOIUMO CIIPOEKTUPOBATH U U3TOTOBUTH.

Bb100p M3MepUTENnbHBIX HHCTPYMEHTOB JUKTYETCS pa3MepaMu U KOH(PU-
rypauuen JeTaiu, €€ TOYHOCThIO, KAUeCTBOM MOBEPXHOCTHBIX CJIOEB U THUIIOM
Ipou3BOACTBA. M3MepUTEIbHBI HHCTPYMEHT JIOJDKEH oOecneunBaTh U3Mepe-
HUE JINHEWHBIX pa3MepoB oT 1 1o 500 MM ¢ 1OMyCTHMOM MOTPEMIHOCTBIO, pe-
rinamertupyemoit 'OCT 8.051-81. Tak, npu pomyckax IT 14 u IT 6 3ta no-
IPEIIHOCTh HE JOJDKHA IMpeBbIaTh cooTBETCTBEHHO 20 M 30 % oT gomycka.
Ecnu, Hanpumep, B yCIIOBHUSX €IUHUYHOIO U MEIKOCEPUWHOIO IMPOU3BOJICTB
JUI KOHTPOJISl AMAMETPOB HAPYKHBIX LMWIMHIPUYECKUX MOBEPXHOCTEH MpH-
MEHSIOT IUTaHT€HUUPKYJIU, MUKPOMETPBI WK PhIUaXHBIE CKOOBI, TO B KPYII-
HOCEpUIHOM M MacCOBOM IMPOM3BOJCTBAX — KaJIMOPBI-CKOOBI, 0OecrieunBaro-
I[1€ BBICOKYIO MPOU3BOJUTEIBHOCTh KOHTPOJIS. B HacTodIee BpeMs 11 KOM-
IUIEKCHOTO KOHTPOJISl MapamMeTpoB TOYHOCTU JeTaneld Bce Oosiee MIMPOKOoe
IPUMEHEHUE HAXOAAT KOOPAUHATHO-U3MEPUTEIbHBIE MALLIUHBI.

Conepxanue omnepanuii 00pabOTKU pe3aHUEM YCTaHABIMBAIOT OOBEIH-
HEHHEM TeX MEePEX0JI0B (COoAepKaIIUXCs B BRLIOPAHHBIX MapIIpyTax 00paboTKu
OTJIETbHBIX TOBEPXHOCTEH JI€TaNM), KOTOPhIE MOTYT ObITh BBINIOJIHEHBI HA O/1-
HOM cTtaHke. [Ipu 3ToM 00pabOTKy MOBEpPXHOCTEN AETaal, UMEIOIIUX BBICO-
KYI0O TOYHOCTbH PacCHOJIOKEHHSI, CTPEMSTCS IMPOU3BECTH 3a OJIWH YCTaHOB. B
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OTJICJIbHBIE OMEpalui BBIACIAIOT 00padOTKY NIIUIIEB, 3yObeB (3yOUaThIX KO-
JIEC), HEKPYIJIBIX OTBEPCTUH U T. 1., TPEOYIOIIMX CHEIUATBHBIX CTAHKOB.

[Tpu GpopmupoBaHUM ONEepanuii aHATU3UPYIOT BO3MOKHOCTh COBMELICHMUS
MEPEXO0/I0B, MEPEKPHITUS OCHOBHBIX MEPEXOJ0B BCIIOMOTaTEeNbHBIMHU, IIETIECO-
00pa3HOCTb MHOIOMECTHOM 00paboTku. B MaccoBoM mpou3BOJCTBE cojleprka-
HUE ONepalnid yCTaHABIMBAIOT TAKUM 00pa30M, YTOOBI UX JUIUTEIBHOCTh ObLIa
paBHa WK KpaTHA TAaKTy BBIITyCKa J€Tajei.
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Puc. 6.14. Ocku3 geranu Puc. 6.15. Dckussl oneparuii 00pabOTKH 3ar0TOB-

KH: a — [ICpBasd onepanusi, 0 — BTOpas oIepanusd

[TocrnenoBaTenbHOCTh MEPEXO0B B OMEPALMU 3aBUCUT OT MPOCTAHOBKH
pa3MepoB Ha uepTexe AeTanu. Hampumep, mpu npocTaHOBKE KOHCTPYKTOP-
ckux pasmepoB K, B coorBercTBHM ¢ puc. 6.14 nemecoodpazHo oOpabOTKy

BBINOJIHUTH TaK, KaK IOKa3aHO Ha puc. 6.15 (A, — TEeXHOJIOrMYECKUE pa3Me-

pel). Ha nepBoit onepanuu (tokapuoit ¢ UIIY) cHauana HyxHO 00paboTaTh
Topenr A, a 3atem — Topiel B u C; Ha BTOpOI onepanuu (Takke TOKaApHOH C
YITY) cnepBa Heobxoammo obpadoTath Toper] F, a morom — topust E u G.
Takast mocnen0BaTeIHbHOCTh TIEPEXOJ0B B OMEPANUIX TO3BOJSET BBIIEPIKATH
BCE KOHCTPYKTOPCKHE pa3Mepbl HETIOCPEACTBEHHO M 00ECTEYNTh UX TOYHOCTh
C HAMMEHBIITUMU 3aTpaTaMHu.
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6.9. PazmepHblii aHAIM3 pa3padaTbIBa€MOr0 TEXHOJIOTMYECKOI0 NMpoecca

Takoli aHamM3 BKJIIOYAET CIIEIYIOIINE OCHOBHBIE STAllbI:
® OIIpeJeJIEHUE JOMTYCKOB HA TEXHOJIOTMYECKHE pa3Mephl;
e ompezeeHue MUHUMAIBHBIX TPUITYCKOB Ha 00paboTKY;
® pacyeT TEXHOJOTUYECKUX Pa3MEpPOB.

6.9.1. OnpenesieHue J0NMYCKOB HA TEXHOJIOTHYECKHE pa3Mephbl

JIoIyCKu pa3MepoB HMCXOJHOW 3arOTOBKHU HAXOMASTCS MO COOTBETCTBYIO-
MM CTaHJapTaM U CIIPAaBOYHBIM MaTepHaaM.

Jlomycku pa3MepoB, MOJyYaeMbIX Ha OINEpalusX MEXaHW4YecKol oOpa-
OOTKH, ONPEIENSAIOTCS C UCIOJIb30BaHuEeM Tabiaul TouHocTd. Hanbomnee mos-
HBIC TaOJIMIBI TOYHOCTH TipuBeAcHbI B KHure [10]. Boiaepkku u3 HUX TaHbBI B
Tabu. 6.6. B Heil B KauecTBe MpuUMepa MPeICTaBICHbl CTATUCTUYECKUE TaHHbBIE
0 MOTPELIHOCTAM pPa3MEPOB 3aroTOBOK (), 0OpabaThIBAEMBIX HA pa3iIHy-

HBIX TOKapHBIX cTaHKax. [[puueM morpenrHocTH AaHbl JJIS Pa3IUYHBIX TPYIII
pa3mepoB. Hanpumep, npuMeHHTENIbHO K 00pabOTKE 3aroTOBOK Ha TOKAapHO-
PEBOJIBBEPHBIX CTAHKAX pa3Mephl pa3feieHbl HA TPU TPYIIIbI:
® [OJIy4aeMbI€ OT TEXHOJIOTHYECKUX 0a3;
® II0Jy4aeMble OT HACTPOEYHOM 6a3bl € IOMOIIBIO PE3LOB, YCTAHOB-
JICHHBIX Ha Pa3HbIX MO3UIIUSIX;
® [I0JIy4aeMbI€ MEX]y pe3liaMy, YCTAHOBJICHHBIMU B OJTHOU JIE€pKaBKeE.
JIeHCTBUTENBHO, I YKA3aHHBIX TPYII Pa3MEPOB BEIUYMHBI MOTPEUIHO-
cTel OyayT pa3HbIMHU.
Ha puc. 6.16 nokazaHa cxema MNOAPE3KU TOPIIEB 3arOTOBKU pPE3LAMH,
YCTAHOBJICHHBIMH B OJTHOM JeprkaBke. Bo3HuKaroias Ha omnepanuu morpeli-
HOCTb 3aKPEIUICHUS 3arOTOBKU €, HENOCPEICTBEHHO BOWIET B IOIPEUIHOCTH

pa3Mepa Aj, BbIIEP)KMBAEMOIO OT TE€XHOJIOIMYECKON 0a3bl, U MOYTH HE MO-

: TepMuH «HacTpoeuHas 0a3a» HaXOAUT NMPUMEHEHHE B JIUTEPATYpe MO TEXHOIOTHH
MAaIIMHOCTPOCHUS JUIsl 0003HaYeHHs 0OpabaThiBaeMOM MPH JJaHHOM YCTaHOBE ITOBEPXHOCTH
3arOTOBKH, KOTOPAs CBS3aHA TEXHOJIOTMYECKUM Pa3MEPOM C COOTBETCTBYIOIIECH TEXHOJIOTH-
4yecKoi 0a30il U 0T KOTOPOil BBLAEP)KUBAIOTCS IPYTHE TEXHOJOTHUECKUE pa3Mephl (Ha TOM
xe ycraHoBe). Hampumep (cM. puc. 6.16), «HacTpoeuHoil 6a3oii» siBiasercs topen 1 3aro-

TOBKH, KOTOpBIﬁ CBsA3aH pa3sMCcpoM Al C TEXHOJOTHYECKOI 0a30if U OT KOTOPOI'O BBIACPIKHU-

BaeTcst pasmep A, .
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BJIMSET Ha MOTPEIIHOCTb pasMepa A, , BBIACPKMBAEMOr0 MEXAy pe3uamu. 13-

HOC IIPAaBOro pe3la U €ro ynpyrue OTKATUS HEMOCPEACTBEHHO OyAYyT CKa3bl-
BaThCS Ha MOrpemHocTy pa3mepa A;. CoBMECTHOE BIMSIHME U3HOCA PE3LOB U

UX YINPYIHX OTXKATUM HA MOTPELIHOCTh pazMepa A, OyneT CyIeCTBEHHO 00-

nee cnabbiM. Ecnu, Hampumep, DOMYyCTHTh, YTO HM3HOC OOOMX PE3IOB Oyner
OJIMHAKOB, TO OH BOOOIIE HE OyJET BIUATH HA OTPEUIHOCTh pa3Mepa A, . Ta-

KM 06p330M, B IICJIOM IIOI'pCIMHOCTDL pa3Mcepa A2 6y,Z[CT 3HAa4YUTCIbHO MCHbB-

11I€ TIOTPEIIHOCTH pa3mepa Aj.

/

e
/X

Puc. 6.16. Cxema noape3ku TOpLEB 3arOTOBKU

Ecnu moapeska topima 1 3aroroBku (cMm. puc. 6.16) OyaeT oCcyiecTBIsATh-
Csl Ha OJTHOW TIO3WIIMU PEBOJBLBEPHON T'OJIOBKH, a MOJpe3Ka Topla 2 — Ha Jpy-
roi ee MO3UIHMH, TO Ha IIOIPEIIHOCTH pa3Mepa A, CKaKeTCsl HETOUHOCTh (DUK-
caluy PeBOJIbBEPHOM IoJIOBKU. [Io3TOMY MOrpemHocTs pasmepa A, , KOTOPbII
B JIAaHHOM CJIy4yae CJeIyeT OTHECTH KO 2-Oil rpyrmie pa3MepoB, OyaeT 3Ha4Yu-
TEJIBLHO OOJIBIIIE, YEM €T0 MOTPEIIHOCTh MPU OJTHOBPEMEHHOM MOAPE3KE TOPIIEB
lu?2.

[TogoGHBIE TPYMITBI pa3MEPOB BBIJEICHBI U TIPH PadOTEe HA APYTUX CTaH-
KaxX, 9TO JIa€T BO3MOXKHOCTh HanOoJiee 000CHOBAHHO TIOJIONTH K OINPEACIICHUIO
JOITYCKOB HA TEXHOJIOTUYECKUE Pa3MEPHI.
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Tabawna 6.6

Cpednue cmamucmuuecKue noepeutHocmu mexanudeckou oopabomku (o)

, Pas TouHOCTH
© a0o
2. = | ObopymoBaHue THaMeT- OCEBBIX Pa3MepoB MpHU
b E H METOIbI 06pa- Crioco6 obecrieueHus 60: PaTbHbIX X HOMHHATEHBIX
=R 0O0TKH TouHoCTH zl(/)m pa3MepoB 3HAYECHHUAX, MM
& A IT 1080 | 80...260
[To nmpeBapuTEIIBHO
TokapHo- HACTPOCHHOMY JIUM- I 12...13 0,30 0,40
BHHTOpPE3HBIE | Oy C HCITOJIb30BAHM-
CTaHKH €M ITOBOPOTHOTO I 10 0,12 0,20
pesneaepxarens
Hpeunsuon- | 8.9 0,08 0,10
HBIC TOKAPHbIC To xe
CTAHKH I 6...7 0,04 0,054
ToxkapHbie o LhOrbaAMME I 11 0,20 0,25
cranku ¢ UITY porp I 10 0,12 0,17
ITo nmpeaBapuTEIBHO
Maskie xapy- HACTPOEHHOMY I 12...13 0,25 0,30
CeNbHBIE CTaH-
. TUMOy
[To ymopam I 8...9 0,07 0,10
[av]
¥ Orneparuon- | 11 0,15 0,20
& | HbIE TOKapHbIE [To ymopam
= CTAHKH I 8...9 0,06 0,08
8 ITo ynopam ot Tex- I 12...13 0,25 0,30
§ HOJIOTHYECKHX 0a3 | 10 0,15 0,17
S | Toxapuo- Ot HacTpoesHOH | | 12..13 | 030 0,35
S 0a3pl MEXY MO3H-
= | peBOJIBBEpHbBIE . I 11 0.20 0.25
CTaHKH
Mesxny pesuamn B | 12...13 0,12 0,17
MHOI'OpE31I0BOI
Io xonupam n yno- | 12...13 0,20 0,25
B paMm OT TEXHOJIOTHYe-
CpTI/IKa,TII)HI)Ie CKHX 633 ” 10 0’12 0’15
M:g;ff:?g__ Mexy pe3naMu B I 11 0,17 0,20
! OJ1HOM GIIOKe I 8..9 0,08 0,10
KapHBIC MOJTY- M
ABTOMATEL CXKAY pe3laMu ¢ I 12...13 0,20 0,25
pa3HBIX CYNIIOPTOB U
O3HIHH I 10 0,15 0,20
A b ITo xonmupam ot I 10 0,12 0,17
BTS;W;I:I_ a- HACTPOEYHOMN 6a3bl I 7...8 0,08 0,10
[POIOEHOTO Mexny pestamu ¢ | 10 0,10 0,12
ToueHH PasiITHHbIY I 7.8 0,06 0,08
CYIIIOPTOB ’ ’
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Heobxoaumo momuepKkHyTh, YTO TAOJHUIBI TOYHOCTA COCTABIICHBI [IJIS
YCJIOBHH, KOTJa HOTPELTHOCTh Oa3upoBaHus Oblia paBHA HyIO (g5=0) 1 Korga

TEXHOJOTHYecKre 0a3bl UMETH MUHUMANbHBIE MPOCTPAHCTBEHHBIE OTKIIOHE-
Hus (pg =0). YKasaHHbBIC yCIOBHS MOTYT HE COOMIOAATHCSA B IPOCKTHPYEMOM

TEXHOJIOTUYECKOM Tporecce. B 3Toil cBs3u paccMmorpum Ooinee moApoOHO
HpOIEeypy ONpeNeIeHUs JOMYCKOB Ha TEXHOJIOTUYECKHE Pa3Mephl, UCTIONb3Ys
KOHKPETHBIE IIPUMEPBHI.

Ipumep 1. Ha puc. 6.17 noka3ana cxema noJape3ku TOpLa U pacTayuBa-
HUSl OTBEPCTHUSI 3arOTOBKH, BBITIOJNHSIEMBbIE Ha TMEPBOW (TOKapHOI) omepanuu
TEXHOJIOTHYECKOro Tmporiecca. McxomHas 3aroToBka, MOCTyMaromias Ha 3Ty
OTepalnio, UMEET 3HAYUTENbHBIE MPOCTPAHCTBEHHBIC OTKJIOHEHUS TEXHOJIO-
TMYECKOH 0a3bl P, , OT KOTOPOHl BBIIEPKUBAETCA pa3Mep A, a Takke oOpada-

TBIBAaCMOI'O OTBCPCTHA.
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Puc. 6.17. Cxema nozipesku Topia U pacTauuBaHUsl OTBEPCTHUS
3aroTOBKHM Ha MEPBOMU OTeparfu
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B sToM citydae nomay4uTs pasMep A C MOTPEIIHOCTBIO MEHEE P, HEBO3-

MOXHO KaK Ha HACTPOCHHLIX CTAHKAaX, TdK U MCTOJJI0OM HpO6HLIX XO0O0B. ITo-
3TOMY BCJIMYHNHA P, JOJDKHA OBITH BKJIIOUCHA B HJOITYCK Ha pa3MeEp A

TA, = ©, +Ps
e O — CTAaTHCTHYECKas IOrPEIHOCTh pasmepa A, xoTopas Oepercs u3

T3.6J'II/IH TOYHOCTH. 3HAYCHUEC Pg OHNPCACIEACTCA IIO CTaHAAPTAM Ha HCXOIHBIC

3arOTOBKMH.
I{OHYCK Ha JHaMCTp paCTOYCHHOI'O OTBCPCTHA I[ IMPUHUMACTCA PABHBIM
CTaTUCTUYECKOM MOTrpCIIHOCTH (,OC2 , TAK KaK CaMH Ta6J'II/II_U>I TOYHOCTH IIOJTY-

YeHbI JIsl YCIOBHM, Korja o0pabaTbiBacMble IOBEPXHOCTH TOXKE UMENH CYyIIIe-
CTBEHHBIE TIPOCTPAHCTBEHHBIC OTKIOHEHHUS.

IIpumep 2. Ha puc. 6.18 nana cxema ¢dpesepoBaHus mnasza B miaHke. Tex-
HOJIOTUYECKMMH 0a3aMM CIyXaT €€ HWKHSSA IUIOCKOCTh M JIBa NMEPHEHIUKY-
JSApHBIX er orBepcTHs. [Ipn Takol cxeme yCTaHOBKH, KaK yKa3bIBaJOCh B P. 4,
BO3HUKAET IMOTPEHIHOCTh 0a3MPOBaHUS €; B HAIpaBJICHUH BBIICPKHBAEMBIX

Ha Ollepaluy pa3MepoB, paBHAs MAaKCUMAaJIbHOMY 3a30py B CONPSKEHUU IH-
JUHAPUYECKOTO MAJIbLA C JIEBBIM OTBEPCTUEM.

3 A 774

|
I
|

Ol

Puc. 6.18. Cxema (pesepoBanus masa B IIaHKe

[Tpu 006paboTke Ha HACTPOEHHOM CTaHKE BBIAEpXkaTh pasmep A; ¢ Ho-

TPEITHOCTHIO0, MEHBIIECH MOTPENIHOCTH Oa3upOBaHUS HEBO3MOXKHO. [loaTOomMy
€ JOJKHA OBITH BKJIFOUEHA B JIOIYCK Ha pasmep Aj:
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Ha Tounoctu pasmepa A, morpemHocTs 0a3upoBaHus €5 HE OyIeT cka-

3bIBATHCI. EFO I[OHYCK COCTaBUT
TA2 = O)CZ .

IIpumep 3. Ha puc. 6.19 npencraBnena cxema o0TaunBaHUsA HapyKHOH
MOBEPXHOCTH BTYJIKH, YCTAHOBJICHHON C 3a30pOM Ha KECTKOW IMIMHIpHYe-
CKO# orpaBke. Ha omepanny BO3HHKAeT MOTPEIIHOCTh 0a3upOBaHUs BTYJIKU B
paauanbHOM HalpaBlIeHUM €g. OJHAKO, €5 HE OyAeT HENOCPEICTBEHHO CKa-
3bIBaThCS Ha MOTPEUIHOCTH AMaMeTpa J| M ero Jomyck MOKET OBITh MPUHST
PaBHBIM CTATUCTUYECKOM MOTPEITHOCTH, T. €. ]I = O, -

T Puc. 6.19. Cxema oOTaunBaHus BTYJIKH,
YCTaHOBJICHHOM C 3a30pOM Ha IIWJINH-
JTPUYECKOM OIpaBKe

Ha ocHOBe BbIIlIe M3JI0)KEHHOTO MPaBWJIa HA3HAYCHUS JOMYCKOB HA TEX-
HOJIOTHYECKHUE pa3sMephl ¢ UCTIOIB30BAaHUEM TAOJHI] TOYHOCTH MOXHO KPAaTKO
chOpMyJIMPOBATH B CIICIYIOIIEM BH/IC:

® 0Jonycku Ha ouamempaibHvle pazmepsl, a MmakKice OONYCKU Ha pac-
CMOsIHUSL MedHCOY NOBEPXHOCMAMU, 00PADOMAHHBIMU C OOHOl
VCMAHOBKU, MOo2ym Oblmb NPUHAMbL PAGHBIMU CIAMUCTMUYECKOU
NnO2peumHOCuU;

® oonycku Ha paccmosinue (A;) medcoy odpabomanHou noeepxHo-

CMbI0 U MEXHOI02u4ecKoU 6as3ol 6 oowem ciyyae mo2ym Oblmb
onpeoenenvl o hopmyne

TA; =0, +ps+&-
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[Ipu wcmonp30BaHMM TOCIIEIHETO TpaBUjia HEOOXOJUMO HWMETh BBHIY,
YTO OCTAJIBHBIE COCTABJISAIOLIME MOTPEUIHOCTH YCTAHOBKU — IOTPELIHOCTD 3a-
KpEIUICHUS ¥ TIOTPEIIHOCTh MPUCIIOCOOJIEHUS BXOAST B O, , TAK KaK TaOIUIbI

TOYHOCTH COCTABJICHBI IS YCIIOBUM, KOTJIa 3TH NOTPEIIHOCTH UMEIH MECTO.

Crnenyet OTMETUTD, UTO B PSJE CAy4aeB 3HAUEHUS JIOMYCKOB HA TEXHOJIO-
TMYECKUE pa3Mepbl MOTYT OBbITh MPHUHATHI OOJbIIE UX 3HAYEHUH, ONpeIeeH-
HBIX C MOMOIIBIO Ta0JIMIl TOUHOCTH. Pacimpenue A0MmycKOB Ha TEXHOJIOTHYe-
CKHE pa3Mephl MO3BOJISIET CHU3UTH 3aTPaThl HA BBHIMIOJHEHHUE Olepaiuu (MosB-
JII€TCSI BOBMOKHOCTh pa0OThI HAa MOBBIIICHHBIX PEKUMAX PE3aHUS], CHUKAIOTCS
3aTpaThl Ha HACTPOWKY W TMOJHACTPONKY CTaHKA, CHIDKACTCS KBaTU(UKAIUSI
pabouux u T. 11.). OqHAKO HEOOXOMMO UMETh BBUY, UTO C YBEJIMUYECHUEM JO-
MyCKOB PACTYT CPEeIHHUE 3HAUCHUSI MPUITYCKOB Ha 00pabOTKY U, KaK CIEICTBHE,
YBEJIIMYUBAIOTCS pa3MeEPbl UCXOJIHOW 3arOTOBKM M €€ CTOMMOCTh. [loaTomMy K
WCMOJIb30BAaHUIO PACHIMPEHHBIX JOMYCKOB HA TEXHOJIOTUYECKHUE Pa3MEphI Clie-
AYET MOJAXOAUTH C JOJKHOM OCTOPOKHOCTBIO, YUMTHIBAS BCE 3aTPAThl HA U3IO-
TOBJICHUE JICTAJIN.

6.9.2. OnpenesieHe MUHUMAJIBHBIX PUITYCKOB HA 00paboTKY

[Tpunycku NpUHATO AETUTH HAa 0OILIUE U MpoMeXyTouHble. OOmumii npu-
MyCK HEOOXOIUM JUIS BBHIMOJTHEHUS BCEX TEXHOJOTHYECKUX MEPEXOA0B 00pa-
OOTKM JaHHOHN MOBEPXHOCTH, MPOMEKYTOUHBIA — ISl BHIIOTHEHUS OTACIBHO-
ro nepexoja. Huxe mox TEpMHUHOM «IIPUITyCK» OyJeM MOHUMATh MPOMEXKY-
TOYHBIH MIPUITYCK.

[IpunsiTO paznuuaTh MUHUMAJIbHOE, MAaKCHUMaJbHOE, CPEIHEe U HOMH-
HaJIbHOE 3HAYCHHsI MPUIyCcKa Ha 00paboTKy. OaHAKO TEPBUYHBIM, OTpPEACIs-
IOLUM OCTAJIbHBIE KAaTETOPHH TPUITyCKa, SBISETCS €ro MHHMMAJbHOE 3Hade-
HHUE.

MuHHUMAaNBHBIN MPUITYCK JTOHKEH OBITh TAKMM, YTOOBI €ro yaajieHue Obl-
JIO AOCTAaTOYHO AJisi oOecrieueHus: TpedyeMoil TOUHOCTH M KauecTBa MOBEPX-
HOCTHOTO ¢J1051 00pabOTaHHON MOBEPXHOCTH 3aTrOTOBKH.

MuHuMasbHbIC MPUITYCKH HA 00PabOTKY Z; — ONPECIAIOTCS ABYMS Me-

TOAAMHU: HOPMATUBHBIM U PACUYETHO-aHAIUTUYECKUM.
ITpu Hopmamusenom memooOe 3HAYEHUs Z;  HAXOHAT HEIOCPEICTBEHHO
min

no TabJuIlaM, KOTOPhIE€ COCTaBJICHBI MyTeM OOOOIIEHUS W CUCTEMAaTH3allUuU
IIPOM3BOJICTBEHHBIX JAaHHBIX. DTOT METOJ OJIarojaps CBOCH IMPOCTOTE HaIesl

273



[IMPOKOE paclpoCcTpaHeHHe B MAIMHOCTpoeHUH. OCHOBHOM HEOCTATOK HOP-
MATUBHOT'O METOJa — HEMOJIHBIA y4eT OCOOECHHOCTEH BBIMOJIHEHHUS KOHKPET-
HOU omepanuu (repexoja). 3HaueHusl MPUITYCKOB, OMpeeseHHbIe HOpMAaTHB-
HBIM METOJIOM, OOBIYHO OKAa3bIBAIOTCS 3aBBIIIICHHBIMHU.

HpI/I pPaAcCHYemHoO-aHAIUMmu4eCKom Memooe Zi )
min

HAXOJSAT IMyTeM CyMMUPO-
BaHUS OTJIEIBHBIX COCTaBIIAIONIMX, YTO MO3BOJSIET HauOoJiee TMOJHO YYECTb
KOHKpETHBIE YCIOBUsL 00paboTKu. [1pu 3TOM BBIIENSIOT cieayrore (pakTopsl,
ONpeeIISIONMEe 3HAUCHUSI MUHUMAJILHOTO MPUITYCKa.

1. llepoxosamocmub nosepxnocmu Rz;_, nonyuennas na npeowecmsy-

roujem nepexooe (onepayuu) 0opabomru OaHHOU NOBEPXHOCTIU.

[Ipu BBIIOJIHEHHH NEPBOW OINEpalUyu JOJKHA OBITh yJajeHa epoXoBa-
TOCTh TOBEPXHOCTH MCXOJIHOM 3aroToBku. [Ipu BbIMOIHEHWH BTOPOM omepa-
UM HY)XHO CHSATH II€POXOBATOCTh IMOBEPXHOCTH, MOJYUYCHHYIO Ha TEPBOU
olepaluu U T. 1.

2. Tomyuna degpekmmnozo nogepxnocmnozo cros hy_4, chopmuposannozo

Ha npedutecmayrowem nepexooe (onepayuu) oopabomru OaHHOU NOBEPXHO-
cmu.

Tak, y cTanbHBIX 3arOTOBOK, MOJYYEHHBIX ropsiueii 00paboTKOI JaBie-
HUEeM (MpoKaTKa, IITaMIOBKA, KOBKAa), MOBEPXHOCTHBIM CJIOW OKa3bIBACTCS
o0e3yriepoxeHHbIM. O0€3yraepoKeHHbIN €0 BO3HMKAET U TPU HarpeBe
CTaJbHBIX 3arO0TOBOK MOJ 3aKanky. O4YeBHUIHO, YTO ATOT CJIOW JOHKCH OBITH
yAaJeH Ipu MoCieayolle Mmexanndeckoit oopadbotke. Ha oTiuBkax u3 ceporo
gyryHa ()OpMUpPYETCs TaK Ha3bIBaeMas MEPIUTHAS KOpKa, UMEIOIIAst BHICOKYIO
TBEPJIOCTh W cieabl (POPMOBOYHOTO TeCKa. Y JOBJIETBOPHUTEIbHAS 00paboTKa
TaKHX 3aTOTOBOK PE3aHUEM JIE3BUWHBIMU WHCTPYMEHTAMH BO3MOHA TOJBKO B
TOM CJIy4ae, €CJIA BEpIIMHA UX PEXKYIIEeH dacTu OyAeT pacIiooXeHa 3a mpee-
JaMU TiepauTHON kopku. [Tpu 06paboTke 3aroTOBOK pe3aHueM, 0OCOOCHHO MPHU
CPaBHUTEIBHO TPYOBIX PEKMMAX, CO3/IACTCS CUIBHO Ne(POPMUPOBAHHBINA TO-
BEPXHOCTHBIN CIIOM C MUKPOCKOIIMYECKMMHU TPELIUMHAMU, KOTOPBIM TAKXKE MOA-
JSKUT YIATICHUIO TIPH MOCTEAYIONIECH YUCTOBOM 00padoTKe.

3. lloepewnocms ¢hopmul 0b6pabamviéaemol nO8epXHOCMU, NOJYYEHHAS
Ha npeduiecmsyioujem nepexoode (onepayuu) ee 0opabOmMKu Py , eciu sma

NO2PEeUHOCHb He 8X00Um 8 O0ONYCK Ha COOMBEMCMBYIOWULL pazmep.
Hampumep, ecnu 3arotoBka Bajia UuMeeT M30THYTOCTh (puc. 6.20, a), To
IpY U3MEPEHUU AUaMETpa B JIIOOOM CEUEHUH IITAaHTCHIIMPKYJIEM, MUKPOMET-
pOM U T.I. OHA OOHapykeHa He Oyner. TakuMm oOpa3om, ykazaHHas MOTpel-
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HOCTb (1)0pr1 p(bl HE BOﬁHGT B JOIIYCK Ha JUAMETP 3arOTOBKH M IIO3TOMY
i-

J0JKHA OBITh KOMIIEHCHPOBAaHA YacThI0O MUHHMAJIBHOIO TMPHUITyCKa Ha 00pa-
0otky. Kak ciaenayer uz puc. 6.20, a, 1y1g nosydeHus npu o0TavyuBaHUU 3aro-
TOBKM nuaMmerpom [I; ee nuamerp nepen >tuM [l 4, IO KpailHEn Mepe, 10I-

JKCH COCTABJIATH
Hioa =1 +2py, -

2p(|)‘,4|

Puc. 6.20. CxeMbl 06pab0TKH 3ar0TOBOK, MILTIOCTPUPYIOIINE
BIIUSTHUE TIOTPEITHOCTH (JOPMBI 00padaThIBAEMON MTOBEPXHOCTH
Ha BEJIMYMHY MUHUMAJILHOTO TIPUITYCKa
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JpyrumMu ciioBamu, il KOMIIEHCALlMM PacCMaTpPUBAEMOW IOIPELIHOCTH
(opMbl 00pabaThIBAEMOIN MOBEPXHOCTU B BEJIMYMHY MUHUMAJIBHOTO MPUITyCKa
CJIC/LYeT BKIIFOYHTh COCTABIAIONIYIO 2pq,

i

Ha puc. 6.20, 6 moka3zana cxema NoJpe3Ku TOpIa 3arOTOBKU Ha TOKAPHOM
cranke. KoHTponb pasmepa A,_; OCYIIECTBISETCS IpeIeTbHBIMU KaTHOpaMu-

cKoOaMH. O‘-IeBI/II[HO, 4TO IIpU TaKOM croco0e KOHTPOJII OTKIIOHCHHUC OT IIJIOC-
KOCTHOCTH p(b . HC BOI?I,ZIGT B OOITYCK Ha pasMcEp Ai—l Hn O0JIZKHO OBITH KOMIICH-
i-

CUPOBAHO YaCTbIO MUHHUMAJIBHOI'O IIPHUITYCKA Ha 06pa60TKy TOpLa 3aroToBKH,
KOTOpas COCTaBUT p(b .
i-

4. Iloepewinocms pacnonodxcenus oopadbamuleaemol n08epxXHOCMU OMHO-
CUMENbHO MEXHONOUHECKUX 043 P, , 603HUKWLAA HA NPeOuleCmsyiouem ne-
i

pexoode (onepayuu) ee 06pabOMKU.

Ha puc. 6.21, a nana cxema o0TauMBaHUs Bajia, YCTAHOBJICHHOTO B IICH-
Tpax. Ilpu cBepiieHUH IEHTPOBBIX OTBEPCTU HEM30EHKHO BO3HUKAET CMEIIE-
Hue ux ocu |-l otnocurensuo ocu |11 Bana P, - Kax BuanO 13 puc. 6.21, a,

IUIA TIOJy4YeHHs IIpu oO0TauMBaHUM Bajia auaMmerpoM /I ero mmamerp [l; 4 me-

pell 3TUM IEePEeXO0I0M JOJKEH ObITh
M= +2p, .

T. €. MOTPEHIHOCTh PACIONOKEHHUsI 00padaThIBAEMON IMOBEPXHOCTU OTHOCH-
TEJIBHO TEXHOJOTMYECKOW 0a3bl JOHKHA KOMIIEHCHPOBATHCS YacCThbIO MHUHU-
MaJIbHOTO NPUITYCKa Ha 00TAaYMBAHHE, KOTOPAs COCTABIACT 2P, .

i

Ha puc. 6.21, 6 npuBeneHa cxema pacTauMBaHUsi OTBEPCTUS BO BTYJIKE,
YCTaHOBJICHHON B TPEXKyJaukoBOM narpoHe. Ock oTBepcTUs (IO pacTayuBa-
Hus) |- cMmelieHa OTHOCHTEIBHO OCH HapyKHOM ToBepXHOCTH BTYJKU |11 Ha
BeNMIMHY P, . OYEBHAHO, YTO IS [ONYYCHHS IPU PACTA4MBAHUN OTBEPCTHS

nuamerpoM [; ero nuamerp [l;_; mepen pacTayMBaHUEM JOJDKEH, IO KpanHen
Mepe, COCTaBIIATh
Hicy = Hi = 2py,,

Takum 00pa3om, MOrPEIIHOCTh PACIIOIOKEHUST 00padaThIBAEMOr0 OTBEP-
CTHUSl OTHOCUTEIILHO HAPYKHOM MOBEPXHOCTU BTYJIKU (TEXHOJOTUYECKON Oa3bl)
JI0JIKHA KOMITEHCUPOBATHCS COCTABJISIONIEH MUHUMAIILHOTO MPUITyCcKa Ha 00-
paboTKy, paBHOii 2p,, .
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i; _ ppi-l

6

Puc. 6.21. Cxemb1 00pabOTKH 3aTOTOBOK, HILTIOCTPUPYIOLINE BIUSHUE
MOTPEIIHOCTH PACIIONIOKEHUST 00pabaThIBaEMO MOBEPXHOCTHU
OTHOCHUTEIHHO TEXHOJOTHYECKUX 0a3 Ha BEIMYMHY MUHUMAJIHHOTO IPUITYCKa
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Ha puc. 6.21, ¢ npeacraBieHa cxema MOJAPE3KU TOPLA 3arOTOBKH, KOTO-
pBIii HEMEPIEHIUKYISPEH €€ OCH, UCTOJIb3yeMOW B KadyeCTBE TEXHOJIOTHYE-
ckoi 0a3bl. 3MepeHue pasmepa A;_; 3aroTOBKH OCYIIECTBISIETCS ILTaHTEH-
upkysieM. [1oaToMy HMOrpenrHOCTh pacHoiI0KEHHU TOpLA OTHOCHTEIBHO OCH
3arOTOBKU P, ~HE BOWICT B JIOIYCK HA pasMep Ay U JOJKHA OBITh BKIKOYE-

i
Ha B MUHUMAIILHBIU TIPUITYCK HA TIOAPE3KY 3TOTO TOPIIA.

5. l[locpewinocms  ycmanosku 3a20MOBKU HA BbINOIHAEMOM Nepexooe

(onepayuu) € .
I
Ha puc. 6.22, a nmokazana cxema oOTauMBaHMs 3arOTOBKH, YCTaHOBIICH-

HOM B TPEXKyJadyKoBOM IarpoHe. Ha omepannu BO3HHMKAeT IOIPEIIHOCTD
YCTaHOBKH 3arOTOBKH B PaJMalIbHOM HAIpPABICHHHU €, , PaBHAs [OTPELIHOCTH
I

3aKPCIICHUA 83_ . Kax CJIEeaAyeT U3 CXCMbI, JJIA IMOJYUYCHHA IIPU oO0TaynBaHUH
i
3arOTOBKHU AUaMCTPOM I[i €C IUaMCTp IICPCa 3TUM I[i—l JOJIDKEH COCTABJIATDH
I[i—l = I[i +283i .

TakuM 00pa3oM, MOTPEMIHOCTD 3aKPEINIEHUS 3aTOTOBKU J0JKHA KOMIIEHCHPO-
BaTbCs COCTABIAIOIIEH MUHMMAalIbHOIO NPUIyCKa Ha OOTauyuBaHUE, paB-
HOH 2g, .

1

/ (

Puc. 6.22. Cxembl 06pabOTKH 3aTOTOBOK, HILTIOCTPUPYIOLIUE BIUSIHHUE
NOTPEUTHOCTEH UX YCTAaHOBKU Ha BEIMUHHY
MUHHMAaJIBHOTO TIPUITYCKa
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Ha puc. 6.22, 6 nana cxema oOTayMBaHHUS BTYJKH, YCTAaHOBJIEHHOM Ha
KECTKOW IIMIIMHIPUIECKO onpaske. Ha onepanuy nMeeT MEeCTo IOTPEeIIHOCTh
YCTaHOBKH BTYJIKU B PaJHallbHOM HAIPaBICHUH €, , PABHasl IIOTPELIHOCTH 6a-

3upoBaHus g5 . 13 puc. 6.22, 6 BUIHO, 4TO AJIS MOJTYyYEHMsI IIpU 00Ta4MBAHUU
I

Hapy>KHOU IOBEPXHOCTU BTYJIKU IUAaMETpoM /[I; AuMameTp 3TOH MOBEPXHOCTU

1o obrauuBanus [l;_;, o KpaiiHel Mepe, JOJKeH ObITh
iy = I +2&4,

T. €. IIOTPCHIIHOCTDH 63.31/Ip0BaHI/ISI JOJIDKHA OBITH KOMIICHCHUPOBAHa COCTAaBJIAIO-
HIGﬁ 286i MUHUMAJIBHOT'O IIPUITYCKA Ha oOTauynBaHUE.

[Ipu pacueTre MHUHMMAJIBHOTO MPHUIYCKAa Ha OOpabOTKY IJIOCKOCTH IIO-
I'PEUIHOCTh YCTAHOBKU HE CIIEAYET BKIIIOUATh B €0 BEJIMYMHY, TaK KaK 3Ta Mo-
I'PEUIHOCTh BXOJUT B JJOIMYCK HA COOTBETCTBYIOIINN TEXHOJIOTMUECKUN pa3mep.

HorpemHoctn p, ~# P, SBISIOTCS BCKTOPHBIMM BenuuMHaMH. X

CYMMY pPj_q IPUHATO HA3bIBATh IIPOCTPAHCTBCHHBIM OTKJIOHECHUEM O6pa6aTBI-

BAEMOM TIOBEPXHOCTH.
JI1s TIOBEPXHOCTEH BPAIICHNUs HANpaBJICHUE BEKTOPOB P, M P, HEW3-
1= 1=

BecTHO. Hambomnee BEpOATHBIM SIBISIETCA PACHOJOKEHHE 3TUX BEKTOPOB IO
IIPSIMBIM YTJIOM JPYT K IPYTY, MIO3TOMY UX CYMMHPYIOT 11O MPAaBUIY KBajgpaT-

HOT'O KOpHH, T. €.
_ 2 2
Pi-1= \ Po, +ppi—1 '

JIns IIIOCKOCTEN 3TH BEKTOPBI KOJUIMHEApHBL. [loaToMy
= + :
Pi-1= Py, T Ppy,
llorpenHocTs YCTaHOBKY Ha BBIMOIHICMOM IIepexoie €, (It MOBEpX-
I

HOCTEH BpallleHHs) OOBIYHO PacCUUTHIBACTCS IO hopMmyJie

_ 2 2
yi =%, ey

rac 86i ) 83i — IIOI'pCIIHOCTH 633HpOBaHI/I$I 1 3aKpPCIUICHUA Ha 3TOM IICPCXOIC.

IIprueMm crnenyer uMeTh BBUAY, YTO B IOTPEIIHOCTD 3aKPEIUICHUS, KaK IPaBU-
JI0, BXOJIUT U MOTPEIIHOCTh MPUCTIOCOOIEHUS, KOTOPYIO TPYIHO BBIAEIUTH KaK
CaMOCTOSITEJIbHYIO BETUYUHY.
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ITpocTpaHCTBEHHBIE OTKIOHEHHUsI 00padaThIBa€MOW MOBEPXHOCTH Pj 1 H

IMOTPCIIHOCTHU YCTAHOBKH €, TAKKC JABJIAIOTCS BCKTOPHBIMU BCIIMUYMHAMU U UX

Yi
TaK)X€ CYMMUPYIOT 110 IIPaBUIy KBaPATHOI'O KOPHS.
Ha ocHoBe BbIlIE U3710KEHHOTO (OPMYJIIBI JIJISl ONPEEICHUsS] MUHUMAIIb-
HOTO MPHUIycKa Ha 00pabOTKy MOTYT OBITh 3aITUCAHbI B CJIEIYIOIIEM BUIE:
® [IPUIYCK HAa IHMAMETP MPHU 00pabOTKE MOBEPXHOCTEN BpAILICHUS

[2 .2 .
Zi min =2(?Zi_1+hi_1+ Pi-1 T &y,

® IIPUITYCK HA 00pPabOTKY MIIOCKOCTH
Zimin = Rzi_1 + 4 +pjy.
B yactHbIx ciydasx 3tu GpopMyiibl ynpoiatoTcs. Tak, mpu o0TauuBaHUN
I_[HJII/IHI[pPI‘-ICCKOﬁ HOBCpXHOCTI/I 3aI‘OTOBKI/I, yCTaHOBHCHHOﬁ B I_[eHTan, I10-

IPEIIHOCTh YCTAHOBKU MOKET OBITh MpUHATA paBHOW HYy:0. [Ipuryck Ha qua-
METP B 3TOM CJIy4ae ONpeaeauTcs no Gopmyse

Zimin = 2(Rzi_g +M 1 +pia).
[Ipn pa3BepThIBAaHMM OTBEPCTUH IUIABAIOLIEN PA3BEPTKOM IOCIENHSSA CaMO-

YCTaHaBIMBAETCA MO OTBEPCTHUIO. BcClieaCcTBUE 3TOr0 MpOCTPAHCTBEHHOE OT-
KJIOHEHHE 00padaThIBA€MOI0 OTBEPCTHS P;_q U MOTPEIIHOCTh YCTAHOBKHU 3aro-

TOBKH Syi HC CﬂeﬂyeT BKJIKOYATh B COCTaB MUHUMAJIBHOI'O HpI/IHYCKa. EFO 3Ha-
yeHye (IIPUITYCK HA TUAMETP) COCTABUT

Zirin =2(Rzj_y +hi_).
HpI/IHYCK Ha HOJ]I/IpOBaHI/Ie IIJIOCKOCTH, KOTOpOC BBITTIOJIHAIOT 3JIACTUYHBIM 36—

pPa3UBHBIM HMHCTPYMEHTOM M HCHOJIb3YIOT TOJBKO ISl OO€CTeUeHUs Majioi
IEPOXOBATOCTH,

Zimin = RZj 1.
[loutn Bce COCTaBIAIONIME MHUHMMAIBHOIO NpPHUITyCKa Ha 00paboTKy

HAXOJAT C TMOMOIIbI0 HOPMATHBHO-CIIPABOYHBIX MaTEpPHANIOB; IMOTPEIIHOCTD
0a3upOBaHUS ONPEIEIISICTCS PACUCTOM.

6.9.3. PacueT TeXHOJIOrHYECKHX pa3MepoB

I/ICXOI[HBIMI/I JaHHBIMHU I pacdCTa TCXHOJIOIHYCCKHX pPasMCpOB ABJIA-
IOTCsA: YCPTCK ACTAJIN, BU HCXOI{HOﬁ 3aIrOTOBKH, TEXHOJOTNYSCKUM mponcce
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M3rOTOBJICHUS JETalIM, 3HAYEHUSI JOITYCKOB Ha TEXHOJIOTMYECKUE pPa3sMEPHI U
MUHUMAJILHBIX MIPUITYCKOB Ha 00paboTKY.
Pacuer B 00111eM cilyyae IpoOU3BOAUTCS U3 YCIOBUI 0OeCrieUeHUsI:
® MUHHUMAJIBHBIX IPUITYCKOB HAa 00pabOTKYy;
® KOHCTPYKTOPCKHX pPasMepOB, HEIIOCPEICTBEHHO HE BBIICPIKUBac-
MBIX IIPU U3rOTOBJICHUU JETAJIN.

Pacder TEXHOIOTMYECKUX PAa3MEPOB MOKET BBINOJIHATHCA METOJOM MAaK-
CUMyMa-MMHUMYMa W BEPOSTHOCTHBIM METOAOM. Meronq MakcuMyma-
MHUHUMYMa PEKOMEHIAYETCA HUCIIOJIB30BaTh I TEXHOJOTMYECKUX pa3MEPHBIX
Henel ¢ YHUCIOM COCTABJISIONIMX 3BEHBEB (TEXHOJIOTMYECKUX Pa3MEpOB)
N+ p <3, BepOATHOCTHBIN MeTOA — IpU N+ P =>4,

6.9.3.1. 3agauu pacyeTa TeXHOJOTHYECKHX Pa3MepoB

PaccMoTpuM penieHue 3aiay, BO3HUKAIOUIMX MIPU pacuyeTe TEXHOJIOTHYe-
CKHX pa3MepoB.

3agaya pacyera TeXHOJOTHYeCKMX Pa3MepoB U3 YCJI0BUA obecneyve-
HHMSI MUHMMAJILHOTO NMPUIyCKa Ha o0padoTky. Ha puc. 6.23 nokazana mnpo-
CTeHmIas TexXHoJIorMueckasi pa3mepHas 1enb. COCTaBISIONIMMHU 3BEHbSIMU B
3TOM LENH SIBJIIOTCS Pa3Mep 3aroTOBKHU 10 00paboTku A, U ee pasmep Iocie
00pa®oTkn A; (BBIIOIHAEMBIN pa3Mep), 3aMBIKAIOIUM 3BEHOM — IIPUIYCK Ha
0o0paboTky Z,. IIprueM BbIIOIHAEMBINA pa3zMep A; COBINAAAET ¢ KOHCTPYKTOP-
CKMM pasmepoM K; wim HaliieH u3 paHee pacCCMOTPEHHOM TEXHOJIOTMYECKOU

pa3MEpHOM LIEMH.

Puc. 6.23. [Ipocreiimas TexHoIOrHYECKasi pa3MepHas
IIETb C 3aMBIKAIONUM 3BEHOM — IPUITYCKOM

Takum 00pa3oM, B paccMaTpUBaeMOM TEXHOJOTHUECKON pa3MEepHOM 1enu
W3BECTHO HOMHHAJIBLHOE 3HAYEHHUE U TIPeeIbHbIC OTKJIIOHEHUSI OJTHOTO COCTaB-
Jasroniero 3BeHa (A;), H3BECTEH JOIYCK BTOPOTO COCTaBIISIONIETo 3BeHa (A, )
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U M3BCCTHO MHHHMAJIBbHOC 3HAYCHHC 3aMBIKAIOIICTO 3BCHA — IIPUITYCKa Zl'

TpeOyeTcst ompenenTh HOMHHAIBHOE 3HAYCHUE U TPEACIIbHBIC OTKJIOHCHHS
COCTaBIIAIOLIETO 3BeHAa A,. Takas 3ajada HE OTHOCHTCS HU K IPSIMOM, HU K
oOpaTHOM 3a/1aue TEOPUH Pa3MEPHBIX IENel U MOXET ObITh Ha3BaHA CMEIIaH-
HOMU.

Pemenne 5ToM 3amaun OOBIYHO BBIMIOJIHSETCS METOJAOM MaKCHMyMa-
MUHHMYyMa C HCIOJb30BaHHEM crocoba cpeaHux 3HaueHuil. CyTh pelieHus
COCTOMT B CIIEAYIOLIEM.

1. Onpenensiercs cpenHee 3HaYeHNE cocTaBytomero 38eHa A (A; =K;)

AS = A+ AgA, = A, +20M ; HOA, |
TA
DT0 3BEHO MPEJICTABIACTCS B BHAE A] T Tl :

2. Haxonutcs cpenHee 3HaueHHe NpUIrycka Z !

Zc _ Z1min +Zlmax
1 2 .

Y4uteiBas, 4To
Zimax = Zamin + TA1 +TA,,
MOJTy4YUM
TA; +TA,
2
3. IlongcuuThiBaeTcs cpeHee 3HaueHHE 3BeHa A,, KOTOPOE HAXOAUTCS

C
Zl = Z1min +

W3 YpaBHCHUS
C C C
Zy =A; - Aq,
OTKYyJa
C C C

TA
3BeHO A, 3aIUCBIBACTCS B BUJEC A% +-2

PaccmoTpum pemieHue enie OAHOM Pa3HOBHUAHOCTH PACCMOTPEHHOM
3a7jauH.

Ha puc. 6.24 uzo0OpakeHa TeXHOJIOTHYECKasi pa3MEpHasl 1eTb, 3aMbIKAIO-
MM 3B€HOM KOTOPOM SIBJISIETCS MPHUIYCK Z4, @ COCTABISIONIMMU 3BEHBSIMH —

TeXHoJoruueckue pasmepsl Aq...A,. Pasmepsl Az u A, cOBIAnarwT ¢ KOH-
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cTpykropckumu pasmepamu Kg u Ky, pasmep A, HaliieH U3 paHee pacCMOT-
PEHHOU TEXHOJIOTMYECKOM pasMepHOM Lenu. M3BeCTHO MUHMMAalIbHOE 3HAYe-
HUE MpUIlycKa Z, W IpeleibHble OTKIOHEHUS pasmepa A,. HyxHo ompene-

JINTb €TI0 HOMHWHAJIbBHOC 3HAYCHUC, NCITIOJIB3Ys MCTOA MAKCUMYyMa-MHHUMYMaA.

“ ¢
Lo A A
5 5
I A4(A4:K4) I As(AszKa)

Puc. 6.24. Texnonoruueckas pasMmepHas 1€Ib
C 3aMBIKAIOIUM 3B€HOM — MPUITYCKOM

3amava pemaercs CIeayIOmnuM 00pa3oMm.
Haxonurcs nomyck pasmepa A,

TA, =BOA, —HOA,.

Omnpenensercsa cpeaHee 3HaYCHUE PUITYCKA Zy4 !
n+p
TA;
i=1

78 =Z4in + 12—,
4 4min 2

n+p
rae ZT Aj — cyMMa JIOMyCKOB COCTABJISIFOLIMX 3BEHBEB (TEXHOJIOTMYECKUX
i=1
pa3MepoB) pa3MepHOH IICTIH.
N3 ypaBHEHUA
C _ AC C c c
HaXOAUTCs CpelHEE 3HaUeHHe pazMepa As:
S=A5+A;-A] -Z;.
HomunaneHoe 3HaueHue pasmepa A, COCTaBUT:

BOA, + HOA,
2
33213‘18 pacdeTra TEXHOJOINMYECKUX pasMepoB U3 yCJI0BUSA o0ecmneve-

HHUSI KOHCTPYKTOPCKHUX Pa3MepoOB, HENMOCPEACTBEHHO He BbIIEPKUBAEMbIX
Npyu U3roToBJeHun aeraau. Ha puc. 6.25 nana texnosorundeckas pasmepHast

Ap=AS - (6.1)
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LIETIb, 3aMBIKAIOIIMM 3BEHOM KOTOPOMU SIBISETCA KOHCTPYKTOpCKuU pasmep K.
B »TOM 1ienu HM3BECTHBI HOMHUHAJIBHBIC 3HAYEHUS U IPEAEIbHBIE OTKIOHECHHUS
COCTaBJIAIOIIUX 3BCHBEB (TEXHOJIIOTMYECKHX pa3smepoB) A, Az u A, — pas-
mep A4 COBIAJAET ¢ KOHCTPYKTOPCKUM pa3sMepoM, pasmepsl A u Az Halize-
HBI U3 PaHee PaCCMOTPEHHBIX TEXHOJOTMYECKHUX pa3sMEpPHBIX Lienel. 13BecTen
nonyck pasmepa A,. TpeOyercs HailTH HOMHHAJIBHOE 3HAYEHHE M IpPEeib-
HbIE OTKJIOHEHMS 3TOr0 TEXHOJOTMYECKOro pazMepa. Takas 3ajmada, KoTopas
TaK)K€ OTHOCHUTCS K CMEIIAHHOW, UMEET CIIEAYIOLIEE PEIICHHUE.

A,
¢ “
A A,
A,

Puc. 6.25. TexHomorudeckas pa3MepHasi IIeb C 3aMBIKAIOIIUM
3BEHOM — KOHCTPYKTOPCKUM pa3MepoM

[IpoBepsieTcsi BO3MOKHOCTh 00ECIIEUEHHs CITPOCKTUPOBAHHBIM TEXHOJO-
TUYECKUM TIPOLIECCOM TpeOyeMOl TOYHOCTU KOHCTPYKTOPCKOTO pasmepa. ITo
JIeJaeTCs B caMOM Hayajle pacueTa TEXHOJOTUUECKUX pa3MepOB.

[Ipu pacuere MeTOIOM MaKCMMyMa-MHUHUMYyMa YCIIOBHE OOECICUCHMUS
TOYHOCTH KOHCTPYKTOPCKOI'O pa3Mepa 3alrchiBa€TCs B BUIE

n+p

TK> Y TA;. (6.2)
i=1
[Ipu pacuere BEpOATHOCTHBIM METOJIOM (B MPEAIOIOKEHUN O HOPMaJb-
HOM paclpeAeieHu! TEXHOJIOTMYECKUX pa3MepoB U [A; =6G) 3TO ycioBue

IMPUHUMACT BHU

(6.3)

Ecnu Hepasencta (6.2) uiu (6.3) BBIIOJHIIOTCS, TO 3aT€M U3 YPaBHEHHUS

(cMm. puc. 6.25)
C C C C C
K :Al +A4 —A2 —A3
HAaXOMTCS CPeTHEE 3HAUCHHE TEXHOJIOTUIECKOTO pasMepa Ao
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S=A] +Aj —A5-K°.
DTOT pa3Mmep 3aluChIBACTCS B BUIE
c TA
25
Ecnu ykazaHHbIe HEpaBEHCTBA HE BBITIOJHSIIOTCSA, TO HEOOXOAUMO OO
HECKOJIbKO YXKECTOYHUTH JOMYCKH HA TEXHOJIOTHMYECKHE pa3Mephl (3TO TOTpe-
OyeT 60J1ee YaCThIX MOJHACTPOECK TEXHOJIOTHUECKUX CUCTEM), TMO0 BHECTH He-
KOTOPBIE KOPPEKTUPOBKH B TEXHOJOTHYCCKUI MPOIIECC U3TOTOBICHUS JETaIIH,
HampuMep, U3MEHUTh TEXHOJIOTHYECKHEe 0a3bl M (WJIM) BBECTH B HETO JOMOJI-
HUTEBHBIC IEPEXO/IBI.
[Tpu HEOOXOAMMOCTH TIepecyeTa HOMHHAIBHBIX 3HAYCHUN TEXHOJOTHYE-
CKHUX pa3MepoB (C UX CPETHUX 3HAYEHUM) CIIeyeT BOCIOJIb30BAThCSI COOTHO-
mrenuem (6.1).

6.9.3.2. MeToauka pacuyera TeXHOJOTMYECKHX pa3MepoB

Bonee moapoOHO METOAMKY pacueTa TEXHOJOTUYECKHX pa3MepoB pac-
CMOTPUM Ha KOHKPETHOM IpHMepe. B KadecTBe Takoro mpumepa BO3bMEM
TEXHOJIOTUIECKHUI TPOIIECC U3TOTOBJICHUS BTYJKH, ICKU3 KOTOPOH MpHUBEICH
Ha pHc. 6.26. BTynka moiydaercss U3 Kpyrioro mpokara OObIYHOW TOYHOCTH.
TexHOJOTHYECKUIl TMpOIecC €€ H3TOTOBJIEHUS C YCIOBHBIM 00O3HauCHHEM
TEXHOJIOTUYECKUX Pa3MepOB MPEICTaBIeH B Ta0I. 6.7,

710,03]B] \/Rz40 (v)

1: 0,4x 45° ~10,03[A] &
3 dacku <
] 7}~y |\ RaL2s o) 2
] : )
o§ g 04, [ [ &
¥ | &|71120: 0,261 —— T |
|8 > Ra1,25|| yo
‘ | [A
Y g0 ' 21 0,41 45°
-t 2 (hacku
>5Ea1,25
< 34:0,31
_ 40-0,39 .

Puc. 6.26. Dcku3 Brynku (crans HIX15, HRC, 60...63)
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Tabmuna 6.7
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1
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[IpononpHBIE TEXHONIOTHMYECKHE pa3Mepbl 0003HaYeHbl OyKBOW A, nua-
MeTpalibHble — OyKBOM /| ¢ COOTBETCTBYIOIIMMH HHJEKcaMu. HamoMHuM, 4TO
nepBasi UQppa MHJIEKCA TEXHOJOTHYECKOIO pa3Mepa COOTBETCTBYET HOMEDPY
olepaly, Ipyu BINOJIHEHUH KOTOPOW MOJy4yaeTcsl 3TOT pa3Mep, a BTopas —
HOMEPY Nepexoja WK MOPsSIAIKOBOMY HOMEDPY pa3Mepa.

TexHonoruyeckuii mpoiiecc (cM. Tadi. 6.7) COIEPKUT TEPMUUECKYIO Olle-
paIuio, U3BMEHEHUEM Pa3MEpOB 3arOTOBKH MPH OCYIIECTBICHUH KOTOPOH Oy-
JIeM NpeHeOperars.

CHayasia, KaKk NpaBUJIO, PACCUUTHIBAIOTCS JUAMETPAJIbHBIE, a 3aTeM —
MIPOJIOJIbHBIE TEXHOJOTUYECKHE pa3Mephl. Takoi MOpsAIoK pacuera IpOJUKTO-
BaH TeM, 4TO 00pabOTKa MOBEPXHOCTEW BPAIICHHS MOXET COMPOBOXKAATHCS
U3MEHEHHEM MPOJOJIBHBIX Pa3MEPOB 3arOTOBKH.

Pacyer nmamerpajibHBIX TEXHOJOTHYECKMX pa3MepoB. B paccmarpu-
BAa€MOM IIPUMEPE 3TOT pacueT, Kak U B OOJIBIIMHCTBE CIy4aeB, IPOU3BOIUTCS
U3 YCIOBUSL OOECIEYEeHHs] MUHUMAJIbHBIX MPUITYCKOB Ha 00paboTky. Pacuer
BBITNIOJIHSIETCSI METOJIOM MaKCMMyMa-MHHHMYMa C HCIIOJb30BaHHEM CIOcO0a
CpEIHUX 3HAYCHUM.

JUtst pacdeTa COCTaBJISIIOTCA Pa3MEpPHBIE CXEMBI TEXHOJIOTHUYECKUX Maplll-
pPYTOB 00pabOTKH OBEPXHOCTEH BpallleHUs BTYJIKH, TOKa3aHHBIC Ha puc. 6.27.
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Puc. 6.27. Pa3mepHble CXE€MBI TEXHOJOTMYECKUX MapIIPyTOB
00pabOTKH MOBEPXHOCTEH BpAIICHUs BTYJIKHU:
a — HapyxHou J40_ 39; 6 — Hapyx)HOU J30_g033; 6 — 0OTBepcTUs J1
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Ha cxemax OykBoit K ¢ OykBeHHO-IIM(POBBIM HMHAEKCOM 00O3HAYEHBI AHa-
MeTpaJIlbHble KOHCTPYKTOPCKHE pa3Mmepsl (OykBa [l B MHIOEKCE O3HAYaeT, 4To

KOHCTPYKTOPCKHI pa3mep SIBISICTCS AUMaMETPalIbHbIM, Iudpa O3HAYaeT ero
NopsAIKOBBIA HOMEp). BykBoit Z ¢ OyKkBEeHHO-IIU(DPOBBIM MHIEKCOM MOUMEHO-
BaHbI Npuiycku (OykBa /| B MHIEKCE 03HAYAET, YTO ATO MPUIYCK Ha AUAMETD,

ugpa COOTBETCTBYET MHACKCY AMAMETPAIbHOTO TEXHOJIOTHYECKOTO pa3Mepa,
OpU MOJYYEHHUHU KOTOPOIrO yAalsgeTcsl 3TOT Npuiyck). B ckoOkax ykazaHbI
ONIPENICIICHHBIE PAHEE JOMYCKU WIH MPEAECIbHBIE OTKIOHEHUS AUAaMETPaIbHbIX
TEXHOJIOTUYECKUX PA3MEPOB, & TAK)KE 3HAYCHUSI MUHUMAJIbHBIX ITPUITYCKOB.
Pacuem ouamempa npoxama. Jng onpenenenus quamerpa npokara (/)

HEOOXOMMO PAacCMOTPETh TEXHOJIOTMYECKYH pasMmepHyro uens /[g, s,

Z 5 (puc. 6.27, @). B 9T0#l 11enu U3BECTHO: MOJHOCTHIO COCTABIISIONIEE 3BCHO
Mis (g5 =Ky ), OpenenbHble OTKIOHEHUs COCTABIAIONIEro 38eHa [y u Mu-
HIMAJIbHOC 3HAYCHNE 3aMBIKAIOIIETO 3BeHA — NPHUIyCKa Zy, 5. HyxHO Haitn

HOMMHAJIbHOE 3HaueHue 3BeHa [[;. Pemenue takoil 3amaum Obulo pazoOpaHO

BhIllIE. B COOTBETCTBUHU C ATUM PCIICHUCM HAXOAUM CPCIHCC 3HAYCHHUC 3BCHA

His:
Nis=My5+ =40+

3BeHO [I; 5 3anuceiBaercs B Buae [ 5= 39,805 + 0,195 (Mm).

BO/l; 5 + HOLl; 5 =39,805 (MM)
2 | |

0-0,39
2

Omnpenensercs nomyck 3seHa
Haxonurest cpensee 3HaqeHne npuirycka Zyg 5

Zs = Z 1smin T TI[1_52+TI[0 =1,6+%+1’1= 2,345 (Mm).

[ToncuyuTeiBaeTCs cpeHee 3HaYeHUE 3BeHa [l
T =5 +Z 515 =39,805+2,345 = 42,15 (mm).

ITo popmyne (3.6) BerunciIsIETCS HOMUHAJIBHOE 3HAaYeHUeE 3BeHa [

BOJI, + HOJI,, 0,4-0,7

= 42,3 (Mm).
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Takum o00pa3zom, pacueTHOE 3HAUE€HHE STOTO0 3BEHAa COCTaBIISIET
42,3J_r8’;1 MM. Beibupaem mpoxkar guamerpom Hdog, = 43f8’$' MM. DaKkTUYECKOE
3HAYCHHE NPUITyCKa Z 1 5 Oyzer

— 1at0,4 0,79
Zsp =Hog —ﬂ1.5—43fo,7—40—0,39 = 3fo,7 (Mm).

Pacuem mexnonocuueckux pazmepoe npu obpabomke HaApyHCHOU NOBepX-

nocmu & 30_g g3z mm. CHavana u3 pasmeproit uemu Ijg, 51, Zps1

uc. 6.27, 6), B KOoTopou =K, , Haxoaum . JIi1st aTOTO OoIpeneisaieM
P 51 2 1.6 p

BOJlg, + HOMls; _,, 0-0,033

g1 =My + 30 =29,9835 (Mm).

3aTeM HaxXOouM

Z)(_E[S.l =Zys min T e ‘;Tﬂm =0,2+ m;_o’]ﬁ =0,2965 (Mm)

1 BBIUUCIISICEM
N5 =181 +Z5is, = 29,9835 +0,2965 = 30,28 (M).

3BeHO 3alCEIBAEM B BHUJIE =30,28+0,08 mM.
1.6 1.6
Hanee riepexoauM K paccMOTpeHuio pasmepron uenu [y 4, My, Zj116
(cm. puc. 3.13, 6) u U3 Hee aHAIOTHYHBIM OoOpa3oM Haxoaum [l; 4. g aToro

orpeaesieM

U IIOJACUHUTBIBACM
IS4 =156 +Z516 =30,28+0,775=31055 (Mm).

Taxum obpaszom, nomyuum [I; , = 31,055+ 0,195 mm.

Tak kak aJisi pa3MepoB BaJIOB, MOJYy4YaeMbIX MEXaHUUECKON 00pabOTKOM,
B Kaue€CTBE HOMMHAJIBHOI'O IIPUHATO UCIOJIb30BATh HANOOJBIINI MTPeeIbHbINA
pasMep, TO oOkoHuaTenbHO 3amumeM [l 6= 30,36_p1 MM u 4
= 31,25_0 39 MM.

Tenepp Haiinem npunyck (Hamyck) Ha 4yepHoBoe ToueHue. OH ompene-
JUTCS U3 pa3MEpHOU 1enu, MoKa3aHHOM Ha puc. 6.28. Pemras o6patHyro 3a1a-
4y JUIsL 3TON pa3MEPHOM LIETH, ITOIYYHUM:
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Z s =Moy —Hy4=43'33-31,25 ¢ 39 =11,757 37 (vm).

Puc. 6.28. TexHomorudeckas pa3MepHas 1eTb

I[oq;

C 3aMBIKAIOIIUM 3BEHOM — MPUITYCKOM Z 4.1

»Hl.4

CHsTHe cToJIb 00MBIIOTO NPUITYCKA (HAycKa) Ha OAHOW MO3ULMU TOKap-
HO-PEBOJIbBEPHOU omnepaiuu (cM. Tadi1. 6.7) sSBISIETCS 3aTPyAHUTEIBHBIM; IS
€ro yAajieHus B ATOW Olepaluyd HEOOXOAMMO MO KpalHeH Mepe MpemaycMoT-
peTh enie oaHy nosunuto. [Ipunycku (Hamycku), CHUMaeMble B 3TUX JABYX IO-
3ULKAX 11eJ1IeCO00Pa3HO NPUHATH OJIUHAKOBBIMH.

Pacuem mexnonocuueckux pasmepos npu obpabomke omeepcmus
@1410027 0. Haummaem pacuer ¢ paccMOTpEHHsS pasMepHOI Iemi M3,
H41, Zya1 (puc. 6.27, 6), B kotopoii [l 1 = Ky3. V3 ykasaHHoiI nenu Haxo-
muM [1; 3. C 3TOM 1enblo NOACUYUTHIBAEM

BOJI, , + HO/I,, 0,027 +0

Ma1=Hg1+ =14+

Onpenensiem

=14,0135 (mm).

THys +THs _ 016+ 0,11+0,027

Zia1 =Z g min + =0,2285 (mm)

Y BBIUHCIISIEM
i3 =41 — 24y =14,0135-0,2285=13,785 (Mm).
B urore umeem [1; 3= 13,785 + 0,055 mm.
Hanee u3 pasmeproit uerm [y 5, [y 3, Zy 3 (puc. 3.13, 6), To4HO TaK xe

HaxoauMm [lj o, T.e. IOACUUTHLIBAEM

Ty +Thys _, ,, 0114027

Z13 =Z 1 3min + 5

=159 (Mmm)
U OllpeseNsieM
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i, =33 —Zj3=13785-159=12195 (mm).

- K]:40-0,39 -
K =1£0,4x45°
K=2+0,4x45° . > B
K,=34+0,31
K=1£0,4x45°| | K.=20+0.26
K3 | Ke204x45°
K=1+0,4x45° | = |
A
al <
N &N /|
1
A
AL 15| sl
1721314151 6171819101111 12 13114 1718'A
1.1
4
_ A N
VW le AU
A, x45° 514%450
B A]x‘ A, x45°
A,
B VW\’ZU A1_9 _
ZZl Al.l
MA —_ L
A, ,x45°
22,3x45=0 ASAI
Al Al
Z5.,/2=0,148+0,048~ww Z,5,/2=0,14820,048WW ,
éS.l é““
[
MW M-Z,,.,/2=0,114£0,034

Z

5.1

Puc. 6.29. Pa3mepHas cxema TEXHOJIOIMYECKOro Mpolecca
W3TOTOBJICHUS BTYJIKHU (MIPOJIOJILHOE HAIIPaBJICHUE)
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Taxum obpaszom, nomyunm JI; ,= 12,195 £ 0,135 mm.

YuuTeIBasi, 4TO AJISL pa3MEPOB OTBEPCTUH, (HOPMHUPYEMBIX MEXaHUYECKOM
00paboTKOM, B KauyecTBE HOMHHAJIBLHOTO MPUHATO OpaTh HAMMEHBIIUH Mpe-

JEeIBHBIN pa3Mep, 3anumeM: [[; 3= 13,730 mmu 10 =12,067927 mm.

HomunansHOE 3HadyeHUE I[l'z HCJ’IGCOO6p&3HO OKPYIJINTh, ITPUHAB OKOH-

—19+0.27

HaTCJIbHO I[l.z MM. OLICBI/II[HO, YTO 3TO INPUBCACT K HC3HAUYUTCIIBHO-

My YBEIWYCHUIO TIPUIYyCKa Ha 3€HKEPOBAHWUE OTBEPCTUS W SIBIISICTCS BIIOJHE
JOITYCTHMBIM.

Pacuer mnpoaoJBHBIX TEXHOJOTHYECKHX pa3mepoB. Jlns pacdera
CTPOUTCS pa3MepHasl CXeMa TEXHOJIOTHYECKOTO MPOoLiecca N3TOTOBICHHUS BTYJI-
KM B TPOAOJHLHOM HampasiieHuu (puc. 6.29) m rpad TEXHOIOTHYECKUX pa3-
MepHbIX 1eneit (puc. 6.30), obmerdaroniuii Ux BbISIBICHUE.

TexHonornyeckue pasmepHbie 1ienu, GOPMUPYIONTUECS MPU HU3rOTOBIIE-
HUU BTYJIKH, MTOKa3aHbl HA puc. 6.31. B kpyribix ckoOkax psjaoM ¢ o0o3Haye-
HUEM TEXHOJOTUYECKUX Pa3MEPOB yYKa3aHbI JOIMYCKH, 00ECIIEYnBaEMbIE CTIPO-
E€KTHUPOBAHHBIM TEXHOJOTUYECKUM TIPOIIECCOM, a PSIOM C 0003HAYCHHUEM TIPH-
MyCKOB JaHbl UX MUHUMAaJIbHbIC 3HAUCHUS.

HekoTopoit 0cO0EHHOCTBIO TEXHOJIOTUYECKOTO TpoIiecca SBISETCS TO, YTO
npu uuMboBaHuM HapyKHOU noBepxHOCTH J30_( o33 MM M HUIH(OBAHUN OT-

BEPCTHS @14 70:027

MM MPOUCXOAT U3MEHEHHSI TIPOJAOIBHBIX Pa3MEepPOB BTYJIKU
(pazmepoB (acok). YkazaHHble u3MeHeHHsI Tpu yrie ¢dacok 45° mMoryT ObITh
MIPUHATHI PAaBHBIMH TIOJIOBHUHE YyIAISEMbIX MPU NUMGOBAHWM TPHUITYCKOB Ha

1[5.1/2 n ZI[4.1

HOJIOTHYCCKUX PasMCpOB 3THU HNPUITYCKH OAHOBPEMCHHO PACCMATPHUBAIOTCA U

aunamerp Z /2 (cm. puc. 6.29). Ilpu pacueTe MPOIOIBHBIX TEX-

KaK M3BECTHBIE (33/IaHHBIE) TEXHOJIOTMYECKUE PA3MEPBI. YUHUThIBAS, YTO Z
=0,2965 + 0,0965 MM u Zy4i= 0,2285 + 0,0685 MM, nmeem (cM. puc. 6.29 u
6.31) A;,=Al,=Z;,/2=0,14825+0,04825~0,148+0,048 (Mm) wu
A,=2Zy,, 12 =0,11425 + 0,03425 ~ 0,114 £ 0,034 (mm).

Kak BumHO 13 puc. 6.31, 4uCIIO COCTABIAIONINX 3BEHLEB B MTOAABIISIFOIIEM
OOJIBIIIMHCTBE TEXHOJOTHMYECKUX Pa3MEPHBIX IIETEeH HE MPEBBINIACT JIBYX, U
MOATOMY MX pacdeT Oy/ieM BECTH METOJOM MaKCUMyMma-MUHUMyMa. B TexHo-
JIOTUYECKOMN pa3MepHOU nenu Ne 7 4uciio COCTAaBIAIOIINX 3BEHBEB PAaBHO Ye-
ThIPEM, U TIO3TOMY JUIsl €€ pacyeTa OyJeM HMCHOJIb30BaTh BEPOSITHOCTHBIN Me-
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To (B TPEANOJIOKEHUH O HOPMAIBHOM pPacCHpeeICHUH TEXHOJIOTHUYSCKHX
pasmepoB u TA; =60).

Puc. 6.30. I'pad TexHOIOrMYECKUX pa3MEpPHBIX Lenel, POPpMUPYIOIIHUXCS
IIPY U3TOTOBJIEHNUH BTYJIKH (IIPOIOJIBHOE HAIIPABJICHUE)

[lepen HawasioM pacueTa TEXHOJIOTHYECKUX Pa3MepOB HEOOXOIUMO MPO-
aHAJIM3UPOBATh TEXHOJOTUYECKUE pa3MEPHBIE LI, 3aMBIKAIOIIMMH 3BEHbIMU
KOTOPBIX SIBJISIOTCS HEMOCPEACTBEHHO HE BBIIEPKUBAEMbBIE KOHCTPYKTOPCKHE
pa3Mepbl, 1 MPOBEPUTh BO3ZMOXKHOCTh MX OOecredeHus: ¢ TpedyemMoi TOYHO-
cThi0. TO ecThb mpH UCIOJIB30BAaHUM METOJAa MAaKCUMyMa-MHUHUMyMa IpPOBE-
pUTH BBINOJHEHUE HEpaBeHCTBA (6.2), a IpH UCIONIb30BAHUU BEPOSITHOCTHOTO
MeTo/ia — HepaBeHcTBa (6.3).

Jns pasmepHoit iera Ne 2 (cm. puc. 6.31)

TK2 = 0,62 > 0,5 = 0,3+ 0,2 = TA1_7 +TA5_1.
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Ne 1

Ne 2

Ne 4

Ne 5

Ne 6

Ne 7

I<1:40-0,39
A2.1(0a25) N(_) 10
K,=34: 0,31
As(0,2)  A(03) Ne 11
K,=20: 0,26
As(0,2)  A(0,15) No 12
K4:3+0,4 -
Asi(0,2)  A0,12) Ne 13
K=2:04  Ai=0,148:0,048
A2.3(093)[0,6] Ne 14
K=1:04
A2.2(0a3) Ne 15
K=1:04 A.,(0,2) o AL0.3)
! I
A,40,3) . A,5(0,3) Ne 16
A;,=0,148: 0,048, K=2:04
| Ne 17

Ne 8

A.5(0,3)[0,6]

,:=0,148:0,048 K _1:04

Ne 9

A.(0,3)[0,6]

A14(0,3)
Z,,(0,4)

Z,,04) A, ,0,12)

A14(0,3)

Z,:0.2)  A,(0,3)

vvvvvvvvvvv 0

A17(0,3)

A1.9(0:3)

Z,,(0,25) A,,(0,25)
N e —

As4(0,2) \
ZB.l(O ! 2)

Al 41
Z,../2=0,114+ 0,034
MWW

!
A 5.1

‘ zﬂ5,1/2:0,14: 8: 0,048

I
A 5.1

‘ Z,,/2=0,148: 0,048

Puc. 6.31. TexHonoruueckue pazMepHble LenH, GOpMHUPYIOLTUECS

IIPY U3TOTOBJIEHNUH BTYJIKH (IIPOIOJIBHOE HAIIPABJICHHE)
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Jlns pasmepnoi nenu Ne 3
TK3=0,52>0,35=0,15+0,2=TA3; + TAg;.
Jns pazmepnoit nieru Ne 4
TK4=0,4>0,32=0,12+0,2=TA; g + TAg ;.
Jns pazmepnoit neru Ne 5
TKg =0,8>0,396 =0,3+0,096 = TA, 3+ TAL ;.

Jns pazmepHoii nieriua Ne 7
TK, = 0,8> 0,56 = /0,31 =/(0,3)2 +(0,3)% +(0,3)2 + (0,2)2 =

= \/ CAy3 f + QAL E + QA :2 + QAs; E-
st pazmepnoit rienu Ne 8
TKg =0,8>0,396 =0,3+0,096 = TA; 5 + TA5 ;.
s pazmeproi rienu Ne 9
TKg =0,8> 0,368 =0,3+0,068 = TA; 4 + TA] 4.

Takum 06pazom, yoexx1aeMcsi, 4TO CIIPOEKTUPOBAHHBIN TEXHOJIOTMUECKUI
npouecc Oyner obecrneunBaTh TPeOYEMYIO TOYHOCTh BCEX HEMOCPEICTBEHHO
HE BBIICPKMBAEMBIX KOHCTPYKTOPCKHX pa3MepoB. bomee Toro, gomyckm Ha

TeXHoJioruueckue pasmepsl ¢pacok TA 4, TA; 5, TA, 3 nenecoodbpasHo pac-

mputh ¢ 0,3 1o 0,6 MM, 4TO MO3BOJMUT CHU3UTH 3aTPAThl HA HACTPOWKY M
MOJHACTPOIKY CTAaHKOB. 3HAUYEHUSI PACIIMPEHHBIX JIOMYCKOB HA 3TH TEXHOJIO-
THYECKUE pa3Mephl MPUBEACHBI HA pUC. 6.31 ok0JI0 MX 0003HAYEHUN B KBAJI-
pPaTHBIX CKOOKax.

[lamee Hy)HO paccCMOTpeTh IBYX3BEHHbIE pazMepHbie 1enu Ne 1 u Ne 6
(puc. 6.31). W3 orux uenedt  umeem A,y =K; =40 g9 MM u

A2'2 = K6: 1+ 0,4 MM.

3aTeM MOXHO TEpPEUTH K aHAINU3y ABYX3BeHHbIX menert Ne 10 m 14. U3
nen Ne 10 ompenenseM TEXHOJIIOTMYECKUH pasMmep Aj 1, COBINAJAIOLIMKA C
IPUITYCKOM Z1 1

At1min = Z1amin = 0,4 (MM);
Aqmin TA 0,4+0,7
Ail — “*1.1min Limax _ —0,55 (MM).
2 2
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Tak kak pasmep Aj, nomayyaercs IpHU MEXaHMUECKOM 0oOpabOTKe M He

OTHOCHUTCSI HU K OTBEPCTHSIM, HU K BajlaM, TO B KaU€CTBE €r0 HOMHUHAJILHOTO
3HAYEHMS PUHATO UCTOJIB30BaTh CPEIHEEC 3HAUCHHUE. Y YUTHIBAsK 3TO, OKOHYA-
TEJIbHO 3anumeM A 1 = 0,55+ 0,15 mm.
AHajlorugHbeIM 00pa3om u3 1enu Ne 14 HaXOJUM TEXHOJOTHYECKUM pa3-
Mep Ag 1, COBIANAIOLIUN C IPUILYCKOM Zg 4!
Asimin = Z51min = 0,2 (MMm);
Asimax = Zsimax T TA51=0,2+0,2=0,4 (Mm);
Zcqin +2 0,2+0,4
¢ _ “51min 5lmax _ Y% L
Acq = > == = 0,3 (Mm).

OxoHuatenbHo noay4uM Ag 1= 0,3 + 0,1 MM (pa3mep He OTHOCUTCS HU K

OTBEPCTHSIM, HH K Bajam).

[locne »TOro mnocineAoBaTENIbHO paccMaTpUBaeM pa3MEpHbIE LENU
(puc. 6.31) ¢ OTHUM HEU3BECTHBIM TEXHOJIOTHUYECKUM Pa3MEPOM M, UCIIONb3Ys
Croco0 CpelHUX 3HAUEHUM, B UTOrE OIpPENEsieM ero HOMUHAJILHOE 3HAUCHUE
Y TIpeJICIbHbBIC OTKJIOHEHUSI.

W3 nenn Ne 2 HaliieM TEXHOJIOTMYECKHH pasmep Aj 7. g sToro mon-

CUUTHIBAEM €TO CpeAHEee 3HAYCHHUE!
C C C —_ —
A1_7 = K2 _A5_1 =34 - 0,3 = 33,7 (MM)
OxoHuatenbHO 3anumeM Aq 7= 33,7 £ 0,15 MM (pa3Mep HE OTHOCUTCS HU

K OTBEPCTHSIM, HU K Bajam).
M3 nenun Ne 3 aHanoru4Ho HalIeM TEXHOJIOTMYECKUU pasmep Agq. Ero

CpeaHee 3HaYEHUE COCTABMUT:
OxonuarenbHO 3anumeM Ajzq= 19,7 £ 0,075 mm (pasmep He OTHOCHUTCA

HU K OTBEPCTHSIM, HU K BajlaM).
M3 nenu Ne 4 onpenenuM TexHOJIOrHYecKui pasmep A g. Cpennee 3Ha-

YEeHHUE 3TOTO pa3Mmepa OyeT paBHO:
Alg=K;—-A:,=3,2-0,3=29 (mm).

Taxum obpazom, nomyunm A g= 2,9 £ 0,06 mm. Tak kak 3TOT pa3mep OT-

4+0,12 M

HOCHUTCSI K OTBEPCTHSIM, TO OKOHYATENbHO A g = 2,8 M.
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M3 nenu Ne 5 moacunraeM TEXHOJIOTMYECKUN pa3smep A, 3. Ero cpennee

3HaYEHUE COCTABUT:
$3 =K+ @L; °=2+0,148 = 2,148 (Mm).
IIpensapurensHo 3anumem A, 3 = 2,148 £ 0,3 mm. Ilocne oxpyrinenus

HOMUHAJIBHOTO 3HA4€HUs NoiayuuMm A, 3 = 2,15 £ 0,3 MM (pa3Mep He OTHO-

CUTCSI HU K OTBEPCTHUSAM, HU K BaJIaMm).
W3 nenu Ne 8 HaliieM TEXHOJIOTMYECKUN pa3smep A 5. CpenHee ero 3Ha-

YCHHE OTPEIICIIUTCS KaK
Als =Kg+Ag; =2+0,148 = 2,148 (Mm).
[Ipensapurensho 3anumeM Aj;s = 2,148 + 0,3 mm. Ilocne oxpyrienus

HOMHUHAJIBHOTO 3HaueHus A;g = 2,15 £ 0,3 MM (pa3mep He OTHOCHUTCSI HU K

OTBEPCTUSM, HU K BaJlaM).
W3 nenn Ne 9 ompeznenuM TEXHOJIOTMYECKHH pasmep Aj 4. Ero cpennee

3HAUYECHHUE HAWJIETCS TaK:
Af, =K§+ @), 5=1+0,114 = 1,114 (mm).
[Ipensapurensho 3anumeM A; 4, = 1,114 + 0,3 mm. Ilocne oxpyrienus

HOMHUHAJIBHOTO 3HadeHus npuMeM A; 4 = 1,1 £ 0,3 mm (pa3zMep HE OTHOCUTCS
HU K OTBEPCTHUSM, HU K BaJlaM).

M3 nenu Ne 12 Halinem TeXHOIOTMYECKHH pa3smep Aj 3. s atoro cnep-
Ba IOCYUTAEM

TAjs +TAy _ o,

=0,5 (mm).

c 0,3 + 0,3
217 =2y 7min + T

3aTeM OIpEEIIUM CPEIHEE 3HAYEHUE DTOr0 TEXHOJIOTMYECKOro pasmepa
A]c_:3 = Af7 - Zf7 = 33,7 - 0,5 = 33,2 (MM)

OxoHuatenpHo npumeM Aj 3 = 33,2 + 0,15 MM (pa3mMep He OTHOCUTCS HU
K OTBEPCTHSIM, HU K Bajam).

W3 mermm Ne 11 anajornyHo HalWIeM TEXHOJIOTMYECKUH pasMep Ajo.
Onpenenum
TA1p +TAg3

2

—044 0,12+0,3

Z13=2Z13min + =0,61 (Mm).
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[Toncunraem
Al, =Aj3—2Zy3 =33,2-0,61=32,59 (Mm).
[IpensaputensHo 3anumeM Ajq,= 32,59 * 0,06 mm. Ilocne okpyrineHus

HOMUHAQJIBHOTO 3HAU€HHUs OKOHYATEeJbHO moiryduM Aq,= 32,6 £ 0,06 mm
(pa3Mep He OTHOCUTCS HU K OTBEPCTHUSM, HU K BaJlaM).

M3 nenm Ne 13 ompenenuM TEXHOJIOTMYECKUH pasmep Ajg. g storo
HOJCYNUTAEM

TA1_9 +TA2_3 O,3+ 0,25

Z31=2Z1min + =0,25+ =0,525 (Mm).

Haiinem cpennee 3HaueHue pasmepa A, , KOTOPOE COCTABUT

BOAy; +HOAy, _ 0 0-039

21=Ay1+ = 39,805 (MMm).

[ToncunraeM cpenHee 3HaYeHHE pasmepa Aq g
Alg =A% +25,=39,805+0,525=40,33 (MMm).

[IpenBapurensHo 3anuieM A 9= 40,33 + 0,15 mm. Tak kak 3T0T pa3mep

OTHOCHTCS K BajaM, To mpuMeM A; g = 40,48_g 3 mm. Ilocne okpyrienus Ho-
MMHAJIBHOTO 3Ha4Y€HHs1 OKOHYATEIbHO MOIyYnM Ag g =40,5_53 MM.

Haxonen, u3 nenu Ne 7 HaineM TEXHOJIOTMYECKUH pasMep Ajg. Ero

cpeliHee 3HaueHue OyeT paBHO
Ajg =K7+Ac; +Al; —A{3=1+0,3+0,3+33,7=1,8 (Mmm).
OxoHnuatenbHo npumeM Aj g= 1,8 £ 0,15 MM (pa3mep He OTHOCUTCS HU K

OTBEPCTHSIM, HH K Bajam).

Kak crnenyer n3 BbIlIE U3JI0KEHHOTO, IIOCJIE Pa3MEPHOTO aHAJIN3a B IIPE.I-
BapUTENbHBIA BAPUAHT TEXHOJOTMYECKOTO MpPOLIEcCa MOXKET MOTPeOOBaTHCS
BHECEHHE HEKOTOPBIX M3MEHEHMI. Tak, B paCCMOTPEHHOM IPHUMEPE, KaK yKe
YIIOMHUHAJNOCh, B TIEPBOM TOKAapHO-PEBOJBBEPHOM OmNEpaluu 0OTauyuBaHUE 3a-

TOTOBKH a0 QI[]_A HCO6XOI[I/IMO BBIIIOJIHUTE HE 3a OJMH IICPCXOJ, KaK B IIPCI-

BapUTEJILHOM BapHUaHTE TEXHOJIOTMYECKOro Mpoiiecca (cMm. Tadi. 6.7), a 3a 1Ba
nepexona. [[is 5Toro Hy)XHO HCIONB30BATh €IIe OAHY TMO3HMIIMIO TOKAPHO-
PEBOJILBEPHOTO CTAHKA.
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6.10. Onpenesnenne pe;KMMOB pe3aHUsA 1 HOPM BpeMeHH

[Ipu Ha3HAaueHWHU MapaMETPOB pEKUMMa PE3aHUsl YUUTHIBAIOT BHUJI 00pa-
OO0TKH, TUI U pa3Mepbl HHCTPYMEHTa, MaTEpHaJl €r0 PeXYyIIeH 4yacTH, MaTepu-
aJ 3arOTOBKH, THII M COCTOSIHUE cTaHKa. [Ipu 3ToM mpeamnonaraercs, 4To MH-
CTPYMEHT UMEET ONTHUMAaJIbHbIE TEOMETPUUYECKUE MTapaMETPBhI.

Pacyet mapameTpoB pexuMa pe3aHusi IPUMEHUTENBHO K TOUYCHHUIO BEJET-
Csl B CIIEYIOIIEH TIOCIeI0BATEIIBHOCTH.

1. Omnpenensierca riyouHa pezanus t (mm). Ee 3HaueHue crpemstcs
NPUHATH PAaBHOM MaKCUMaJIbHOMY IIPUITYCKY Ha 00paboTky. [Ipu orpannvenu-
X O KECTKOCTH TEXHOJOTUYECKON CUCTEMBI (’KECTKOCTH 3arOTOBKU) M MOIII-
HOCTH CTaHKa MPUITYCK YAAISIOT 32 HECKOJIBKO pabovynx X0J10B.

2. Haxonmutcs momada S (mMm/00). [Ipu depHOBOM TOUYEHHH Tojaya
MPUHUMAETCS MaKCHUMAaJbHO JIOMYCTUMOW MO MOIIHOCTU CTaHKa, KECTKOCTH
TEXHOJIOTHYECKON CHCTEMBI, TPOYHOCTH PEXKYIIEH TIACTUHBI U JIEPIKaBKU
pesua. [Ipu urcToBOM TOYEHHH TO/Iady BHIOMPAIOT B 3aBUCHMOCTH OT Tpebye-
MOH 11epOoX0BaTOCTH. B 00oux ciydasx BbIOOp MOJa4YM BBINOIHSIOT MO PEKO-
MEHJIAIUSIM U COTJIaCYIOT C MACTOPTHBIMU JIAaHHBIMU CTaHKA.

3. Ckopocts pezanus V (M/MHUH) MpU HAPY>KHOM MPOJAOTBLHOM U TOIe-
PEYHOM TOYECHHHM U PACTauMBaHUM PACCUUTHIBAIOT MO M3BECTHON SMIMpUYE-
ckoil popmyre

CV
TMt*sY

[Ipu sToM mepuoa cTorkocTd 1 (MHUH) PEXKYIIETO HHCTPYMEHTA BHIOUPAIOT T10

V"

COOTBETCTBYIOIIIUM HOPMaTHUBAM.
ITo maiimeHHON ckoOpocTH V ONpENeNsioT YHCIO 0O0OPOTOB IIITHHICIIS
CTaHKa B MUHYTY
1000V
n="—"—
nd

3

rae d, — AuaMeTp 3aroToBKH (MM). DTO YHCIIO COTJIACYIOT C IMACHOPTHBIMU
JaHHBIMK CTaHKa. [Iprudem dakTideckoe 4ncio 060poToB Ny OepyT OimKaii-
MM MEHBIITNM K N ¥ 3aTeM ONpeAesatoT (PaKTUUECKYIO0 CKOPOCTh PE3aHus
_md,n,
® 1000
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4. OrmpenensroT cocTaBsAomue cuibl pe3anus (P, Py, P,). x 3naue-

Hust (H ) HaxomsaT 1o u3BeCTHOM hopMmyiie
_ X n
P,yx =10Ct SV Kp-

(3nauenus mokaszareseil creneHel B (popmysiax CKOPOCTH Pe3aHus M COCTaB-
JSTOIIUX CUJIBI PE3aHUsl Pa3IuyHbl.)
5. OmnpenensroT MOITHOCTh pe3aHusl (KBT)
__hY
1020-60

HaXOI[HT MOHOIHOCTB Ha ITPUBOAC CTAHKA

re M — K.I.J. IPUBOJIa, KOTOPKI OepeTcs o macnopTy cTaHka. MOITHOCTh Ha
IIPUBOJIE CTAHKA COIIOCTABJISAETCS C MOIIHOCTBIO JJICKTPOABUIATENS IIPUBOJAA

I''IaBHOT'O ABHMXKCHHS CTaHKa NCT. Ecan NHp >N TO MOXHO CHH3HUTL CKO-

CcT?
POCTh pe3aHusl.

[Ipu MHOTOMHCTPYMEHTHOM 00pabOTKe, KOrja OJHOBPEMEHHO pabOTaeT
HECKOJIbKO HHCTPYMEHTOB, IIEPHOJI CTOMKOCTH CIIeAyeT YBEIUIUBATH 110 CPaB-
HEHUIO C OJHOMHCTPYMEHTHOH 00paboTKOi. DTO HEOOXOAUMO JieJlaTh U MPH
MHOTOCTaHOYHOM OOCITYy>)KHBaHUHU.

OpUEHTUPOBOYHO MOXKHO CUYHTATh, YTO MEPHOJ CTOMKOCTH MPU MHOTO-
MHCTPYMEHTHOU 00paboTKe

TMI/I = TKTH ’
" IIpyU MHOTOCTAHOYHOM O6CJ’Iy)KI/IBaHI/II/I
TMC = TKTC ’
rac T — CTOMKOCTH JJUMUTHUPYIOIICTO MHCTPYMCHTA, 1104 KOTOPBIM ITIOHUMACT-

Csl MHCTPYMEHT, 00pa0aThIBAIOIIUNA y4aCTOK HAaUOOJBIIEro JAUaMeTpa U -
Hel; K, — k02 unmenT nsmeHenns nepuoja CTOMKOCTH IIPU MHOTOMHCTPY-

MeHTHOU 00paboTke; K, — k03(p(PUIMEHT M3MEHEHHs NEpUoJa CTOMKOCTH

P MHOTOCTAHOYHOM OOCITY’)KMBaHWU. 3HAYCHUS ITHUX KOIPPHUIIMEHTOB MPHU-
BeJIeHBI B Ta01. 6.8 1 6.9
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Tabmanma 6.8

Kosppuyuenm uzmenenusn nepuooa cmoiikocmu K, 6 3agucumocmu

om yucia 00H08p€M€HHO pa60mai0u4ux UHCMPYMEHMOB

Yucno pa60TaIOH_[I/IX 1 3 5 8 10 15
HHCTPYMCHTOB
KTH 1 1 ' 7 2 2 ! 5 3 4

[TIpumeuanus: 1. Ilpy paBHOMEPHOH 3arpy3Ke HHCTPYMEHTOB KOd(duuuent K, —yBelIudu-

BaTh B 2 pasa.
2. Ilpu 3arpy3ke HMHCTPYMEHTOB C OONBIIONW HEPAaBHOMEPHOCTBIO KO(Puumuent K.,

ymenbInath Ha 25-30 %.

Tao0muma 6.9

Koappuyuenm uzmenenus nepuooa cmoiikocmu Ky, 6 3asucumocmu

om qucaa 00H06p€M€HHO 06CJZy9fCMGCl€Mle CMAaHKO6

Hueno obeyxusa- |y 2 3 4 5 6 | 7u60mee
€MbIX CTAHKOB
Ko 10 | 14 | 19 | 22 | 26 | 28 3.1

[Ipu nmmdoBaHuM mapaMeTphl pexKrUMa pe3aHusi BHIOMPAIOT M0 PEKOMEH-
JauusM, COAEpKalMMCs B CIIPAaBOYHOM JuTeparype. MOIIHOCTb pacCUUThI-
BAIOT 110 SMIUPUUYECKUM (HOPMYJIaM.

HopwMmbl BpemeHu Ha omnepanuy 00pabOTKHU pe3aHueM ONpEeNeNsioT C Uc-
ITOJIb30BaHUEM 3aBUCUMOCTEN, TPUBEICHHBIX B p. 1. OCHOBHOE BpeMs HaXOMIST
o nepexonaM. lIpu mapannenbHOM BBIIOJHEHUH MIEPEXOJ0B OCHOBHOE BpEMS
NPUHUMAIOT PaBHBIM HauOosiee AJIUTENBbHOMY nepexony. BcecmomorarenbHoe
BpEMsl OIIPEIEIAIOT C IIOMOIIBI0 HOPMATUBOB 110 AJIEMEHTaM, KOTOPBIE HE I1e-
PEKpBIBAIOTCS OCHOBHBIM BpeMeHeM. OCTaJbHBIE COCTABIISIIOIIAE HOPMBI
HITYYHOTO BpEMEHH OepyTcsl B IPOLIEHTax OT onepaTuBHOro BpemeHu. [loaro-
TOBUTEJIBHO-3AKIIFOUUTEIBHOE BPEMS HAXOAAT IO HOPMATUBAM.

3Has cojaep)aHue omnepanuii, Mo TapudHO-KBaTU(PUKAITMOHHBIM CIIpa-
BOYHHMKAM YCTaHABJIMBAIOT pa3psabl pabouux.
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6.11. OnpeneneHne TEXHMKO-IKOHOMUYECKHUX MOKA3aTe/Iei
TEXHOJIOTMYECKOro nmpoiecca

Texnonornyeckuit mpoiecc U3roTOBJICHUS ACTaTl MOXKET ObITh pazpabo-
TaH B HECKOJbKHX BapHAHTAX, KOTOPHIE B TOW WJIM HMHOW CTETIEHH MOTYT OTJIH-
yaThCsl JpYr OT Jpyra, HO oOecrneuyuBaThb BCE TEXHUYECKHUE TpeOOBaHUS,
npenbsaBisgeMbie K Aetand. s Beioopa Haubosee palmoHaIbHOTO U3 ATUX Ba-
PUAHTOB HEOOXOJIMMO CPABHUTH UX TEXHUKO-3KOHOMUYECKUE MTOKA3aTEIH.

Ha panHux ctamusx pa3paOOTKH TEXHOJIOTHYECKOTO Mpolecca HCIONb-
3YIOT YaCTHBIE OKA3aTENH.

[Ipu BBIOOpE METO/A MOJYYEHHS] MCXOIHOM 3arOTOBKH ONPENEISIOT KO-
3¢ dULKEHTH UCIIOB30BAaHUs MaTepraa

KHM:mH/mm,

rge m mI/13 — MacCChI ACTAaJIN U I/ICXOI[HOﬁ 3aroToOBKH. HpeﬂHO‘-ITeHI/IG oTaacT-

,H’
cs1 Merony, obecneuuBaromemy Oompmmi K, . IIpy 5TOM NOACYMTHIBAIOT

OXKNIAaCMOC CHMKCHHUC MAaTCPHUAJIOCMKOCTH BBHIITYCKaA JieTajcu
AM =(m,, —m,, N,

rac mml ) ml/132 — MACChbl UCXOIHBIX 3alrOTOBOK B CPABHHUBACMBIX BAPHAHTAX HUX

nonyudeHusi; N — oObeM BhIITycKa JeTajei.
Ha srane pa3paboTku TEXHOJOTMYECKOIO Mpoliecca U3TOTOBJICHUS JIeTa-
T OTIPEACIISIIOT KO3 GUIIMEHT OCHOBHOTO BpeMEHHU. ET0 HaxoaiT ClieIyommm
o0Opazom:
e JIJIsl OlepaIuu
Mo :toi / tmi ;

¢ J1JIA BCETO TEXHOJOIMYCCKOI'O IIpoueccca

m
Ztoi
_ =l
0" m J
ztmi
i=1

— OCHOBHOE H IIITYYHOE BpeMsl | -0l omeparuu; M — YKuCio ornepa-

n

t

IMA B TEXHOJOTMYECKOM Iporecce. YeM BhlllIe 3HAYE€HUE T, TEM IPOU3BOIM-

rae t, ty;

TCJIIbHCC UCIIOJIB3YIOTCS CTaHKH.
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Ha sToM 3Tamne Takxe HaXoIAT TPYAOEMKOCTh 00paOOTKH JIeTanu

m
T,=D i
i=1

B cepuiiHoM npou3BOACTBE MOJICUUTHIBAIOT TPYAOEMKOCTH OOpPabOTKHU
MMApTUU JIETAJICH

m m
Tn = nztmi + Ztr{si J
i=1 i=1

rac tn3i — HOATOTOBHUTCIIbHO-3AKIIOYUTCIBbHOC BPCMA | -oi OIICpaluu,

N — YuCIIo AeTallel B TapTHH.

Ha 3aBepmaromieM 3tarme pa3pabOTKU TEXHOJIOTHYECKOTO Mpoliecca mpo-
BOJIAT OIICHKY €TI0 BAPUAHTOB ITyTEM CPaBHEHHS CEOECTOMMOCTH M3TOTOBIICHUS
JeTaliel, OTpaXKaIoIIeH 3aTpaThl )KUBOTO M OBEIICCTBICHHOTO TPY/Ia.

B obmem citydae cebecronmocTh onpeaeisercs mo Gopmye [11]

C= ZM+Z 0+H+I/I+(1+ LT j ZH
i=1 i=1
rac M — pacxoabl HA MAaTCpUaJIbl HA CAMHUIY HPOAYKIOHUH 3a BBIYCTOM CTOMU-
MOCTH OTXOJI0B, py0.; O — pacXosl Ha aMOPTH3AIHIO, COJICPKAHNE U IKCILTY-
aTalyioo 00O0pYyIOBaHMS, MPUXOIAINIMSCS HA EIUHUIY NPOAYKIUH, pYyoO.;
IT - pacxoabl HA aMOPTU3alUI0, COACPKAHNC WU SKCINIYAaTallUuIO HpHCHOCO6He-
HUM, TPUXOJSAIINECS Ha €IMHUIY TPOAYKIUH, py0.; I — pacxopl Ha aMOPTH-
3a0UI0 U COACPIKAaHNC MHCTPYMCHTA, IMPUXOAAINIMCCA Ha CAMHUIY ITPOAYKIWH,
py0.; @& — HauuCIIEHUs HA pacxXojpl MO 3apabdOTHOM IUIATE HA COLMAJIbHBIC
HYXbl, %; &, — HaKJIaJHbl€ PacXo/ibl, HAUUCIISIEMbIE Ha PacXo/bl M0 3apaboT-
HOH 1mate, %; P — YUCIO Pa3IMYHBIX MapOK MaTepUaliOB, pacXOdyEeMbIX Ha
€MHUILY MPOAYKIIMU, M — YKMCIO OIepaiui, KOTOpble MPOXOJIUT €IAMHHUIIA
MIPOIYKIIUH TIPY €€ U3TOTOBIICHUH; 3 — pacXo/ibl Ha 3apabOTHYIO TIJIaTy OCHOB-
HBIX MPOM3BOJCTBEHHBIX pa0OUMX, MPUXOAAIIMECS HAa €AUHUILY MPOAYKIIHH;
H; — pacxoas! Ha HalIOIH, IPUXOASAIIUECS HA €AUHULY IPOAYKIUH (N — YUCIIO

HaJIOTOB).

Hau6osee TOUHBIM METOJIOM ONpPEISIICHNs CEOECTOMMOCTH SBJISICTCS Me-
TOJT TIPSAAMOTO pacyeTa BCEX €€ COCTABIIAIOMMNX. TEeXHOJOTHYECKYI0 ce0ecTou-
MOCTB ONpeAeIsoT Mo Gopmyie [11]:

C,=C,+C_,+C +C, +Cpe)K +C,, +C, +Cp +C,+C_,+C,+C_ .+ C_,
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rac C3 - 3apa60THa51 Imj1aTa OCHOBHBIX ITPOU3BOJACTBCHHBIX pa60111/1x C HA4YHUC-
JICHUAMM, C3H - 3apa60THa5{ I1aTa HaJ1aaJ4uKOB C HAYHNCIICHUAIMU, C3 — 3aTpa-
Thl Ha CHJIOBYIO 3JICKTPOSHCPIHIO, CB — 3aTpaThbl Ha BCIIOMOT'ATCJIbHBIC MATC-

puaibl (CMa304HO-00TUPOUYHBIE MAaTEpUaAIbl 1 CMAa30YHO-OXJIAXKIAIOIIYIO KU1~
koctp); C,., — 3aTpaThl Ha AMOPTH3ALHIO, 3aTOYKY U PEMOHT YHHBEPCAILHOTO

U CIIEHUAJIBHOTO PEXKYLIEro MHCTpyMeHTa; C — 3aTpaTel Ha aMOPTH3ALUIO U

PEMOHT YHHUBCPCAJIBHOTO M CIICHHUAJIBHOIO HM3MCPUTCIBHOI'0O HMHCTPYMCHTA,

C, — 3arparhl Ha amMOpTH3aUuIo 0bopynoBanus; C, — 3aTparThl Ha PEMOHT U

MOACPHHU3AINIO 060py,Z[OBaHI/I}I; Cn — 3aTpaTbl HAa aMOPTHU3AllUIO U PEMOHT
YHUBCPCAJIIBHBIX H CIICHUAJIBHBIX HpHCl’IOCO6J’I€HHﬁ; Crm — 3aTpaThbl HA aMOp-

T340, pCMOHT, OTOINNICHHUC, OCBCHICHUC U Y60pKy IIPONU3BOACTBCHHBIX I10-
MGHIGHPIﬁ; Co — 3aTpaThl Ha O6HI€]_IGXOBI>IG pacxoabl (3apa60THa51 IjaTa BCIIO-

MOTaTENbHbIX Pad0YMX, UH)XEHEPHO-TEXHUUECKUX PAOOTHHUKOB M CITy>KalIUX
1[€Xa C HAYUCIEHUSAMHU, PACXO/IbI 10 PEMOHTY U aMOPTHU3aLUU OOIIEro BCIIOMO-
raTeJIbHOro 00OpYJIOBaHUS U MHBEHTAps 1LI€Xa, pacXoJbl 10 OXpaHE TpyJa U

ap.); C,,. — cTouMOoCTb UCXOAHOU 3arotoBku; C . —3aTpaThl Ha HAJOTH.

H

Takol MO3JEMEHTHBIN pacyeT TEXHOJIOIMYECKON ce0eCTOMMOCTH MpUMe-
HSIOT B KPYNHOCEPUMHOM M MAacCOBOM IMPOU3BOACTBaxX. OH SBISETCS OYECHb
TPYJOEMKUM. TPYJOEMKOCTh pacueTa MOXET ObITh CHM)XEHa, €CIIU paccMart-
pUBaTh TOJBKO OCHOBHBIE AJIEMEHTBI CE0ECTOMMOCTH, COCTABIISIOLIME €€
OOJIBIIIYIO YAaCTh U CYIIECTBEHHO Pa3IMYAIOIIMECsS B CPABHUBAEMbIX BapUaHTaxX
TEXHOJIOTUYECKOTO TpolLiecca.

B eamHUYHOM, METKOCEPUMHOM U CPENHECEPUUHOM ITPOU3BOACTBAX TEX-
HOJIOTHYECKask CEOECTOMMOCTh MOXET OBITh paccurTaHa 1o GpopmyJie

m
Z CCTaHKo-qi H BD;
_i=l
T 60

Cerarioy; — CTOMMOCTD OJTHOTO CTAHKO-Yaca Ha | -Oif Omeparuy, onpeenseMast

C

I3

o HopmaruBam; H, — HOpMa BpemeHH Ha I -oit oneparyu ( Hyp =ty +—).
1 I I

Ecnu B cpaBHHMBaeMbIX BapuMaHTaX TEXHOJOTMYECKOTO Ipolecca JOMOJI-
HUTEJbHBIC KalUTaJbHbIC BIOKEHUS (Hampumep, MpuoOpeTeHne HOBOTO 000-
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pyIoBaHHs) HE TpeOyeTCs, TO OrPAaHUYMBAIOTCS CPAaBHEHUEM CE0ECTOMMOCTEN
aetaneil. DKOHOMUIO OIPEIEIIAIOT 110 popMyIie

=C,, -C,)N,
rae C, , C, — cebecTonMoCTH AeTalleil, H3roTaBINBACMBbIX 110 CPABHHBACMBIM

BapHaHTaM.

Ecnu peanmzaiusi BapuaHTOB TEXHOJIOTHUECKOTO IMpoiiecca TpedyeT no-
MOJTHUTENIbHBIX KAIMUTAJIbHBIX BIOXCHHH, TO TOJICYUTHIBAIOT KOA(P( UIIUEHT
CpaBHUTEIBHOU 3(PHEKTUBHOCTH

Cr _Cr
E: 1 2
KZ_ Kl

rie C_, C_ — cebecTouMOCTh TOJJOBOTO BHIMTyCKA JIeTalel M0 CPaBHUBAEMbBIM
I T2

BapuanTaMm; K;, K, — nonosHUTENbHbIE KAalIUTAIbHBIC BIOXKEHUS 110 HUM. B
TOoM ciydae, ecin E>E, (E, — HOopMmaTuBHBINH K03(hdunmeHT >pPeKTUBHO-

CTH, paBHBIN 111 MamMHOCTpoeHust 0,2) BbITOAHEE BTOPOM BapUaHT TEXHOJIO-
ruueckoro npomecca. [Ipu E < E, a¢ddexruBHee nepsslii BapuaHT.

KOHTPOJIBHBIE BOITPOCHI

1. Kak knaccuuuupyroTcs TEXHOJIOTUYECKHE MPOLECCHI?

2. KakoBa mocienoBaTeIbHOCTh Pa3pabOTKH €IMHUYHOTO TEXHOJIOTHYe-
CKOTO Mpoliecca U3rOTOBJICHUS AeTanu?

3. Kak ompenensercs T npou3BOACTBA MPHU pa3pabOTKE TEXHOJIOTHUYE-
CKOTO Mpoliecca U3rOTOBJICHUS AeTann?

4. Kakum TpeOOBaHUSAM JOJDKHA YIOBJIETBOPSATH KOHCTPYKIUS J€TaNIA
U151 00ecTieYeHUsI TEXHOJIOTUYHOCTH ?

5. Kakwue pazmepsl JODKHBI OBITh YKa3aHbI HA YEPTEKE JIETaIN, HEKOTO-
pBI€ OBEPXHOCTU KOTOPOM HE TOJIBepraroTcs 00padoTke?

6. Ot xakux (paKTOpPOB 3aBHCHUT BUJ U CHOCOO MOTYyYEHUS] UCXOMHOM 3a-
TOTOBKHU?

7. KakuMm TpeGoBaHMSIM JIOJKHA YAOBJIETBOPSTH KOHCTPYKIIUS UCXOTHOM
3arOTOBKH TSl 00ECTICYCHUS] TEXHOJIOTUIHOCTH?

8. UTto Takoe KOMILIEKCHAs 3aroTOBKa?

9. HazoBuTe mpUHIUIIBI BHIOOpA TEXHOJIOTHYECKUX 0a3 M TMOSICHUTE UX
CYIIHOCTH?
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10.Ha urto BiusieT BHIOOP TEXHOJOTHMUECKHUX 0a3 MpHU BHIMOJHEHUH TEp-
BOU oreparuu’?

11.Kak ciemyeT BbIOMpATh TEXHOJIOTMYECKHE Oa3bl JJisi BBIMIOJHEHUS
nepBoy onepanun?

12.Kak BbIOHparoT MapupyTsl 00pabOTKU OTJEIbHBIX MOBEPXHOCTEHN Jie-
Tanu?

13.Kak (popmupyroT omnepanuy TEXHOJIOTHYECKOTO Mpolecca U3roToBIIe-
HUS neTaaIn’?

14 KakuMu CcOOOpaK€HUSAMH PYKOBOJCTBYIOTCS IPH BBIOOpPE CTaHKOB,
MPUCIIOCOOICHUN U UHCTPYMEHTOB?

15.Kak paccunuThIBatOT MUHHMAaJIbHbIE IPUITYCKU Ha 00paboTKY?

16.Kak onpenensitoT 10MyCKHU TEXHOJIOTMUYECKUX pa3MepOB?

17.Kak BAMseT NOTPEIIHOCTh YCTAHOBKM 3arOTOBKH Ha JIOIYCKU TEXHO-
JIOTUYECKUX pa3MepoB?

18.113 kakux yCIOBHH MPOU3BOAMTCA pPacCUyeT TEXHOJOTHYECKUX pazMe-
poB?

19.KakoBa mocieoBaTeIbHOCTh pacuera NapaMeTpoB peXHMa pe3aHus
IIPU YEPHOBOM U YUCTOBOM 00paboTKax?

20.Kak o1eHHBarOT YKOHOMUYECKYIO 3(P(HEKTUBHOCTh BAPHAHTOB TEXHO-
JIOTUYECKOTO MPOoLiecca U3TOTOBICHUS AeTaIN?
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7. OCHOBBI TEXHOJIOI' M CEOPKH U3EJIAM

7.1. O0uue noJioxkenus. Kitaccupuxkanust coexuHeHuin
COCTABHBIX YacTell u31eJMs U BUIOB COOPKH

COopka sIBISIETCS 3aBEPIIAIOIINM JTAIlOM IMPOU3BOICTBA MAIIMH U B 3HA-
YUTEJIBHOW Mepe ompenessier Uux KadectBo. JlocTaroyHo 3ampeccoBaTh IMOJ-
ITUITHUK Ka4eHHUSI ¢ HEOOJBIITUM TIEPEKOCOM WM CJ1a00 3aTSHYTh Pe3b00BOE
COCIMHEHHE, YTOObl HAPYIIMTh HOPMAJIbHYIO paOOThl MallMHbl U BbI3BATH
OBICTPBII BBIXO]T €€ U3 CTPOS.

COopka OTJIIMYAETCS BBICOKOH TPYAOEMKOCTHIO, KOTOpas COCTaBJISET
npumepHo oT 20 1o 50 % oT oOiiel TpyA0eMKOCTH U3TOTOBIICHUS U3JIETUM.
OcHoBHast yactb (50...55 %) ciecapHO-COOPOYHBIX PadOT MPEICTABISET CO-
0ol pyuHble pabOTHI, TpeOYOIHEe OONBINX (U3UISCKUX YCUIUM M BBICOKOU
KBATH(UKAMA pPadOYMX; aBTOMATU3UPOBAHO B HACTOSIIEEC BPEMS JIHUIIb
6...7 % ot obiero oobreMa coopouHbix padoT. [TorToMy akTyalbHOU 3aadeit
MAaITUHOCTPOCHUS SBIISICTCS MEXaHU3AIMS M aBTOMATH3AINs COOPKH.

[Mon mexunonoeuueckum npoyeccom c6Opxku MOHUMAIOT TEXHOJIOTUIECKHI
npolece, CoAep Il AeUCTBUS 10 YCTAHOBKE U 00pPa30BAHUIO COCAMHEHUM
COCTaBHBIX YaCTEH 3arOTOBKH HJIN WU3ICITH.

Cbopounoii onepayueli HA3bIBAIOT TEXHOJOTHYECKYIO ONEpAIMIO yCTa-
HOBKH W 00pa30BaHWs COCIWHCHHWA COCTABHBIX YaCTECH 3arOTOBKH WA W3-
TS

[To coxpaHeHUIO MEIIOCTHOCTH MPHU pa300pKe COSAMHEHUS ACIAT HA pa3b-
eMHble U Hepazvemuble. Pa3bopka MEpBBIX MPOUCXOIUT O€3 HapyIICHUS IIe-
JIOCTHOCTH COCTaBHBIX YacTeW W3JENUs; MpU pa3doOpKe BTOPHIX ATa IEIOCT-
HOCTB HapyIaeTcs.

[To BO3MOXHOCTH OTHOCHTEJIBHOTO MEPEMEIIECHUSI Pa3IUYaIOT 100BUNC-
Hble N HeNOOBUJICHbIe COSTUHEHUS. B MOABMKHBIX COCTUHEHUSX UMEETCS BO3-
MO>XHOCTh OTHOCHUTEILHOTO MEPEMEIICHHS] COCTaBHBIX YacTEeH WU3/ENns; B He-
MTOBMYKHBIX COCTMHECHUSIX TaKOW BO3MOYKHOCTH HET.

ITo dopme compsiraeMbIX MOBEPXHOCTEH BBIACISIOT CICTYIOIINE COCIU-
HEHUS: MI0CKOe, YUIUHOpUdecKoe, KOHUYeCKoe, c@epuieckoe, GUHMOBOE,
npoguivroe.

[To meTomy oOpa3oBaHUs pa3IUYalOT COCAMHEHUS: pe3bh08oe, KIUHOBoe,
wmugmosoe, WNOHOYHOe, WIUYesoe, C8apHoe, NAsHOoe, KIenaHoe, KleeHoe,
Qranyesoe, HunneivbHoe, WMyyepHoe, npeccosoe, (hanvbyo8anHoe, pa3eaniblo-
8aHHOe, KOMOUHUPOBAHHOE.
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COopky aendar Ha y3710BYI0 U 001yto. [loa y310m moHMMaOT cOOPOUHYIO
€JIMHUILY, KOTOpasi MOKET COOUPATHCS OTAEIBHO OT JIPYTUX COCTABHBIX YaCTeH
W3JIeTUS WM W3JCIHS B IIEJIOM U BBIMOJIHATH OMPEICICHHYIO (DYHKITUIO B H3-
JENUSIX OJIHOTO HA3HAYEHUS TOJIBKO COBMECTHO C JIPYTMMHU COCTABHBIMH Ya-
ctsamu. Ecnu cOopounas enuHuiia o01amaeT MOJHON B3aUMO3aMEHSIEMOCTHIO,
BO3MOXHOCTBIO COOPKH OTIIETBLHO OT JIPYTUX COCTaBHBIX YacTe WU3AeNus WU
W3JICTUS B IIEJIOM M CIOCOOHOCTBIO BBITIOJNHATH OINPEACICHHYIO (DYHKITUIO B
U3JIEJIMU UM CaMOCTOSITENIBHO, TO €€ Ha3bIBalOT acpecamom. Hampumep, B aB-
ToMOOMIIE arperaTom siBiseTcs apurarenb. COOpka M3AENrs Wi €ro COCTaB-
HOM YaCTH U3 arperaToB HOCUT HA3BAHUE acpecamHuou.

[To cragusim mporecca BbIACISAIOT:

® IIpeABapUTEIbHYIO COOPKY;
® [IPOMEKYTOUHYIO COOPKY;
e CcOOpKYy IOJ CBapKYy;

® OKOHYATEJIbHYIO COOPKY.

IIpedsapumenvras cbopka — 3TO cOOpPKA 3aroTOBOK, COCTaBHBIX YacTeu
WJIW U3JIeNUS B LIEJIOM, KOTOpPbIE€ B MOCIEAYIONIEM noaiiexkar pazoopke. [pen-
BapUTEJIbHYIO COOPKY, HAIIPUMED, TPOU3BOASAT JIJIsl ONPEACIICHUs pa3Mepa He-
MOJBUKHOTO KOMITEHCATOPA.

IIpomesxcymounasn coopxa — 3T0 cOOpKa 3aroTOBOK, BBITIOJHSEMAs IS
JTajgbHEHIed uX COBMECTHOM 00padoTku. Hampumep, npoMeKyTouHOM cOOpKe
MOJIBEPraloT KOPIYyC PEAYKTOpA C KPBIIIKOW JJis COBMECTHOM 0OpaOOTKH OT-
BEPCTHUH TOJI TMOAMIMITHAKY, TMPUIIETAIONIMX K OTBEPCTUAM IUIOCKOCTEN U Kpe-
TIeXKHBIX OTBEPCTHH JIJIS1 KPBIMICK MO IITUITHUKOB.

Cbopka noo ceapky BBITIOTHAETCS ISl IPUAAHKS TPEOYEeMOTo B3aUMHOTO
MOJIO’KEHUSI COCIMHSIEMBIX €10 COCTaBHBIX YacTe U3JeNusi, KOTOPhIE YCTaHaB-
JTUBAIOT U 3aKPEIUISIOT B CIICIUATIBHBIX MMPUCTTOCOOTICHUSIX.

Oxonuamenvras coopka — 3TO cOOpPKa W3S UM €r0 COCTaBHOM ya-
CTH, TIOCJIE KOTOPOU HE MpeaycCMOTpeHa UX Mocieayrolias pa30opka npu U3ro-
TOBJICHUHU.

OpnHako, mocjae OKOHYaTeNbHOW COOPKH KPYIHBIX, YHUKAIbHBIX WU3EIHMA
TSDKEJIOT0 MAITMHOCTPOCHUS (KPYITHBIE TTAPOBBIC U THAPABINYECKUE TYPOUHBI,
METAIOPEXKYIIME CTAHKHU, MPECChl) UX YACTUYHO pa3z0oUparoT IJisl TPaAHCIOP-
TUPOBKHU MOTPEOUTENIO.

[To MexaHu3anMu ¥ aBTOMATH3alMM Tpoliecca cOOpKa JETUTCS Ha pyuy-
HYI0, MEXAHU3UPOBAHHYIO, ABMOMAMUIUPOBAHHYI0 U asmomamuyieckyro. 1lpu
aBTOMATU3UPOBAHHON COOpPKE YIpaBJICHHE CPEACTBAMHU TEXHOJIOTHYECKOTO
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OCHAIIICHUS] BEIETCS YaCTUYHO O€3 ydacTHsl JIOJACH, MPU aBTOMATHYECKOW —
0€3 HEeMmoCPEeICTBEHHOTO YIaCTHs JIFOJICH.

K cbopke kpome cOOCTBEHHO COOPOYHBIX PabOT, HAMPABIICHHBIX Ha (QOp-
MHPOBAHHE COCAMHECHUIN COCTABHBIX YaCTCH M3JIENIUS, OTHOCAT M PSJI JAPYTHUX.
Buer paboT, BEIOTHAEMBIX NMPU COOPKE WU3MICIIHMA, U HX TPYIOSMKOCTh MPE/-
CTaBJicHbI B Ta0II. 7.1.

Buowl pabom, evinoansemvix npu coopke [1]

Taomuma 7.1

VYV nenbHbIi Bec B 001I€ei
TPYAOEMKOCTH cOOpKH, %o

Bun pa6or Kpatkas xapakrepuctuka v
B MEJIKOCCPUUHOM B MacCOBOM
IIPON3BOACTBE ITPONU3BOJCTBE
PaboThl o pUBENEHUIO JIETaNIeH, a TaKXKe
[Toaroro- | MOKYNMHBIX WU3AEIUNA B COCTOSHHE, TpeOye-
BUTEIb- MO€ YCIIOBUSIMU COOpPKH: JI€KOHCEPBHUPO- 5...7 8...10
HbIE BaHUE, MOIKa, COPTHPOBAHUE HA pa3Mmep-
HBIE TPYNIbI, YKIAAKA B Tapy U Ip.
Pabortsbl, cBsA3aHHBIE ¢ OOecrieueHueM co-
OMpaeMOCTH COETUHEHUN U TEeXHUYECKUX
ITpuro- N
HOUHLIE TpeOOBaHUI K HHUM: ONWIMBAaHUE H 3a- 20...25 --
YHCTKa, MPUTHPKA, MOJMPOBaHUE, I1adpe-
HUE, CBEPJICHHE, PAa3BEPTHIBAHKE, ITPABKA.
Cob- Paboter mo COC/IMHEHMIO 1ABYX M 00J1b-
LIEr0 4Yucia AETajeil ¢ LeNblo MOJIy4YeHus
CTBEHHO .
cBopos- COOPOYHBIX €TUHUI] U U3ACTUH OCHOBHOTO 44...47 70...75
bl MPOM3BOACTBA: CBUHYHBAHHEM, 3alPecco-
BBIBAHHUEM, KIICTIKOH U JIp.
PaboTel, mpoBoguMBIE B Mpoiiecce COOPKU
Perysu- WM NOC/IE €€ OKOHYAHH C LEbIO J0CTH-
POBOUHBIE KEeHUs TpeOyeMoil TOYHOCTH IO B3aUMO- 7...9 6...7
pacIOJIOKEHUI0 JleTajell B COOPOYHBIX
€MHULIAX U U3EIINH.
PaboTs1, BeIMOMHAEMBIE B MpoIiecce cOop-
KM M TMOCJE €€ OKOHYAHMS C IENbI0 MpOo-
Kon- BEPKH COOTBETCTBHS COOPOUHBIX EAUHUI] U 10.. .12 3 10
TPOJIbHBIE | U3JIETIUN MapaMeTpaM, YCTaHOBJIEHHBIM
YEPTEIKOM U TEXHHUYECKUMU YCIOBHUSIMU Ha
cOOpKYy.
PaGoTs! mo wacTuuHOM pazbopke cobupae-
JlemoHn- MOTO W3JENHUs C 1EJbI0 MOATOTOBKU €ro K 6. 8 3 4
TaKHbBIE yIIaKOBKE U TPAHCHOPTUPOBKH K MOTPeOHU-

TCIIIO.
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7.2. OpranuzanuoHHble pOpPMbI COOPKHU

OpranuzannonHas Gopma cOOpKU OMpeAessieTcs TUIIOM IPOU3BOJICTBA, a
TaK)Xe rabapuramM U Maccoil COOMpPaeMBbIX U3JIETUN.

COopka AenuTCS Ha HOMOYHYI0O N HeNOMOuHYo. XapaKTEepHBIM IS TO-
TOYHON COOPKH SIBJISIETCS HETIPEPHIBHOE WM MEPUOANYECKOE TBUKEHUE COOU-
paeMbIX U3JENUN WM pabounx-cOOPIIMKOB ¢ COOMIOIEHUEM 33JaHHOTO TaKTa.
COopka, BeImonHAEMass 0€3 COOIIO/ICHUS 3TUX YCIOBUHM, OTHOCUTCSI K HEMOTO-
YHOM.

[Ipu cOopke W3meINe MOXKET OCTaBaThCS HA OAHOM MecTe (COOpOYHOM
CTEHJIe, Ha TOJy 11€Xa) WM MepeMenaThcsl NEPUOINIeCKU UM HEMPEPBIBHO,
HamnpuMep, ¢ IOMOILbIO KOHBelepa. B mepBom citydyae cOOpKy Ha3bIBaIOT cma-
YUOHAPHOU, BO BTOPOM — HOOBUNCHOUL.

Opranu3zaimonsabie (HOpMbI COOPKH MOXKHO MPEICTABUTH B BUIE CXEMBI,
NoKa3aHHOM Ha puc. 7.1.

Coopka

Henorounas IloTounas

CranuoHapHas TlonBuxHas CranyoHapHas Tlonsuxxuasa

Puc. 7.1. Opranuzanuonssie (opMbl COOPKU

Henomounas cmayuonapnasa coopxa XxapakTepusyercs TeM, 4yTo coOupa-
€MO€ H3JIeJIMe OT Haydaja /10 KOHIla COOpKH OCTaeTcsl Ha OAHOM paboueM Me-
CT€, K KOTOPOMY JTOCTABJISIFOTCSI I€TalH, Y376l U arperatbl. COOpPKY BBITIOJIHSAET
pabounii unu Opuraga pabounx. Paboume mecta OCHaIalOT COOTBETCTBYIO-
UM 00opyoBaHreM (TIPECChl, METAJUIOPEKYIIUE CTAaHKU U JIp.), YHHUBEp-
CaJIbHBIMH MPUCIIOCOOJICHUSIMU U TIOTEMHO-TPAHCTIOPTHBIMH CPECTBAMMU.

Co6opounbplie pabOTHI MPH HEMOTOYHOW CTAIIMOHAPHOM COOpPKE BKIIFOYAIOT
pa3HOO0Opa3HbIe MEPEXOIbl M OMEpaIfH, YTO MPEABABISET BHICOKHE TpeboBa-
HUs K KBanmudukauu padounx. COOpoUyHbIe MEePEX0/Ibl MPUXOIUTCA B 3HAUU-
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TEIHHOW YaCTH BBITIOJIHATH TMOCIEAOBATENIBHO, YTO YJIMHSIET UK COOPKU H
CHUKAET JIPyTHe €€ TEXHUKO-3KOHOMUYECKHUE MOKA3ATEIH.

O6yacThl0 PKOHOMUYHOI'O MCIOJIB30BAHMS HEMOTOYHOM CTallMIOHAPHOM
COOPKU SBJSIETCS €AUHUYHOE U METTKOCEPUIHOE MTPOU3BOICTBO.

Henomounas noosusicnas coopka OTIM4aeTcs TeM, 4YTO cobupaemoe u3-
JIeJIMe MEePUOIUYECKH MEPEMEIAETC OT OAHOTO0 paboyero Mecrta K JpYyromy.
COopouHbIe orepaluy BBIMOJIHSAIOT OTJEIbHbIE padoune win Opuraasl pado-
YUX, CIICHUATU3UPYIOUTUECS HA ONPEEICHHBIX padoTax.

Paboune wmecTa CBS3BIBAIOT C IOMOIIBID TPAHCIOPTHBIX YCTPOMCTB
(pOABraHroB, peabCOBBIX TENEKEK U JIp.). OKOHUYMB BBIIIOJIHEHHE OIEpaLiH,
pabouuii mepeMelaer u3leaue K cieaylouemy padouemy mecty. Ilpu He-
OONBIINX pa3Mepax COOMpAaEeMbIX H3JEIUN 3TO MOXKET JeNaTbCid U BPYUHYIO.
JIyist komnieHcanuu KosieO0aHuil 3aTpaT BPEMEHM Ha BBINIOJHEHHUE COOPOYHBIX
ornepauuii Mexay pabouyuMu MECTaMU CO3JAI0T 3a/1€Ibl COOMPAEMBIX U3EIHIA.

PaGouune mecta 000pyayroT BepcTakaMu, COOPOUYHBIMU MPUCIIOCOOJICHU-
AMHU W HMHCTPYMEHTaMH, KOHTPOJIbHO-U3MEPUTEIbHBIMA HHCTPYMEHTAMU,
CTeJUIaXKaMu JUIsl IeTajieil ¥ y3JI0B.

bonee BpICOKOE TEXHUUYECKOE OCHAILEHUE padOYUX MECT U UX CIIEHUaIU-
3alMsl CHOCOOCTBYET TMOBBIIIEHUIO MPOU3BOAMTEIBHOCTU TpyAa, KadecTBa
COOpKH U COKpAIIEHHUIO €€ ITUKIIA.

HemnoTounyto moaBmkHYIO COOPKY NPUMEHSIOT B YCIOBUSX CEPUHHOTO
IPOU3BOJICTBA.

llomounas cmayuonapuas cbopka XapakTepHU3yeTcsl TEM, 4TO BCE COOU-
paeMble U3JeNUs Ha MPOTSHKEHUH BCEH COOPKHM OCTAIOTCS HAa OJHUX pabodMx
mectax. Pabourne ke min ux Opuraapl 1Mo CUTHAIY OJHOBPEMEHHO MEPEXOASIT
OT OJHUX COOMpAEMBbIX M3EIUN K APYTHM 4Yepe3 MPOMEKYTKH BPEMEHHU, PaB-
Hbele TakTy. Kaxnprit paGounii (unu Opuraza) BBIONHIET 3aKPEIUICHHYIO 32
HUM OJIHY W Ty K€ OIEpalHIo Ha KaXIOM M3 COOMpPAaEMbIX U3JEIUi, K KOTO-
PBIM JTOCTABJISIOTCS I€TATN U Y3JIbI.

V3kas crnenmanuzamnus paboynux oOecredyrBaeT TMOBBINICHUE KadecTBa
COOPKH U MPOU3BOIUTENBHOCTH TPY/IA.

O06macTbl0 3KOHOMHYHOI'O HCIOJIb30BAHUSA IMOTOYHOM CTallMOHAPHOM
cOOpKHU SIBISICTCSI CEPUMHOE TPOU3BOJICTBO MAIIMH OOJBIINX TabapuTOB U
Macchl (aBTOMOOMIINA OOJIBILION TPY30MOIBEMHOCTH, CAMOJIETHI U T. 11.).

Ilomounasa noodsudsxcnas coopxa OTIMYAETCS TEM, YTO cOOMpaeMoe H3e-
JIM€ HEMpPEPHIBHO (B TEUEHHUE TAKTa) WM NMEPUOJANYECKHU (Uepe3 TaKT) ImepemMe-
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LIaeTCs OT OAHOrO paboYero Mecrta K ApyroMy, Ha KOTOPBIX BBINOJIHAETCS OJI-
Ha cOOpoYHas onepanusl.

JUi mepeMerieHns COOMpaeMbIX U3AEIUN UCIOJB3YIOT pa3IuYHbIE KOH-
Beliephl (JICHTOYHBIE, [IEMHbIE U Jp.). JIECHTOUHBIE KOHBEHEPHI NCIIONIB3YIOT IIPH
cOopke m3Aenuii HeOOJIBIINX TadapUTOB M MAaCChl, HAIPUMEP, YaCOB, HEOOIb-
IIMX AJIEKTpOJBHUTraTesiel, kKapOopaTtopoB U T. 1. llemHble KOHBeHepbl ocy-
IIECTBILIIOT NEPEMELICHUE PENBCOBBIX TEJIEKEK C YCTAaHOBJICHHBIMH Ha HUX
IPUCIIOCOOJIEHUSAMH, B KOTOPBIX 3aKpEIIAOT coOupaemMble nznenus. B macco-
BOM IPOM3BOJCTBE MIMPOKO MPUMEHSIOT MOJBECHBIE IIEMHbIE KOHBEHEPHI, KO-
TOpbIE MO3BOJSIOT OCBOOOAUTH IJIOMIAAb MOJa M YIYUIIUTh YCIOBUSA PabOThI
COOPIIIHKOB.

[Ipu motouHOM MOABUKHOM cOOpKEe paboure MecTa pacroiararmT Mo ooe
CTOPOHBI ~KOHBEHEpa M OCHALAlOT MPHUCIOCOOJIEHUSIMH, MOHTAXHO-
COOpPOYHBIM U U3MEPUTEIBHBIM MHCTPYMEHTAMH, CTEJUIAXKAMM JJIsl JeTalel u
y310B. Eciii KOHBelep HaXOAUTCS B HEMPEPHIBHOM JBUKEHUHU, COOPUIUK BbI-
NOJIHSAET ONEPALMIO, CIELYs 32 KOHBEHEpPOM, a 3aTEM BO3BpALIACTCS B UCXO[-
HOE II0JIOKEHUE.

[Toroynast mojBM>XHasi cOOpPKa MO CPaBHEHUIO ¢ HEMOTOYHOM oOecreyu-
BaeT Oojiee BBICOKME TEXHUKO-DKOHOMHYECKHE TMoka3atenu. Hampumep, Ha
Bomxckom aBTomMo0minbHOM 3aBojie (BA3), Ha KOTOpoM cOOpKa JIErKOBBIX aB-
TOMOOMJIEH TPOU3BOAUTCS HAa HEMPEPHIBHO JBHKYILIEMCS MOJIBECHOM LIETTHOM
KOHBelWepe JUIMHOM OKOJIO 2 KM, TaKT BBIIyCKa COCTaBIIAECT 1 MUH.

O061acThI0 IKOHOMUYHOTO UCIIOJIb30BAaHUS MOTOYHOMN MOJIBHKHON COOpPKH
ABJISIETCS] KPYITHOCEPUITHOE U MaCCOBOE MTPOU3BOJICTBO.

7.3. COopka THNIOBBIX COeIUHEHU
7.3.1. COopka pe3b00BBIX COeIMHECHUI

Pe3nOoBbIC coeMHEHHS B MAIlIMHAX COCTaBIAIOT OT 15 10 25 % ot ob1e-
ro KOJWYeCTBa coeauHeHWd. Takas pacmpOCTpaHEHHOCTh OOBSCHSETCS WX
MIPOCTOTOM, BBICOKOW MPOYHOCTHIO, HAJEKHOCTHIO, YI0OCTBOM COOPKH U pa3-
OOpKH, HATUYMEM OOJIBIIIOT0 MHOTOOOPa3Us CTaHIAPTHBIX PE3bOOBBIX JeTaIeH
Y UX B3aMO3aMEHSIEMOCTBIO.

OCHOBHBIMH BHUJAMH PE3bOOBBIX COCAUHCHUHN SBJSIOTCS IIMTUAJICYHBIC,
00JITOBBIC U BUHTOBBIE (pHUC. 7.2).
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[Ipomecc cOopku pe3pOOBOTO COCTMHEHUS B OOIIEM CIIydae CKIIaIbIBACT-
Csl U3 CJICAYIOIIUX OCHOBHBIX 3TAallOB: HAXXUBJICHUS (IPEABApUTEIHLHOIO 3a-
BUHYMBAHUS Ha 1-2 BUTKA IIMHUJICK, BUHTOB, TacK), 3aBUHYMBAHUS M 3aTSKKH.
[Tpu aBTOMaTHYECKOM COOPKE BCE 3TH 3TAIlbl BHITOIHIIOTCS MOCIIEI0BATEIHHO
OJTHUM HHCTpyMeHTOM. [Ipn MexaHHU3UPOBAHHOW COOPKE HAXUBJICHHUE JIJIS M C-
KITFOUCHUS BO3MOKHOCTH TTOBPEIKACHHSI PE3b0 YacTO MPOU3BOJIAT BPYUHYIO.

|
|
L]

| Loy

Puc. 7.2. Buasl pe3p00BBIX COCTUHEHUI

Hane:kHOCTh pe3bOOBBIX COSMUHEHH, 0COOCHHO TSDKEIO HArpy)KEHHBIX,
OYeHb CYIICCTBCHHO 3aBUCHT OT TOTO, HACKOJBKO MPABHIBHO BBIMOJHECHA X
3aTspKKa. HanpspkeHne pacTsDKeHUS B IIMAIIBKE, 0OJITE WIIM BUHTE TIPH 3aTSIK-
K€ JO/DKHO COCTaBIISITH: JUIs Pe3bOOBBIX JAETaledl M3 YIIEPOAUCTON CTajn
c,=(0,6..0,7)c, ; mns neraneit u3 neruposannoii cram o, = (0,5...0,6)c,.

JUIst KOHTPOJISL 3aTSKKU U3MEPSIIOT OOBIMHO OAWH W3 CIEAYIOIIMX IMapa-
METPOB: KPYTAILIMNA MOMEHT, yroJI MOBOPOTA raliKH, YAJIMHEHNUE CTEP>KHS 00JI-
Ta WK NUWILKY. [[pUMEHSIOT Tak:ke KOMOMHUPOBAHHBIE METO bl KOHTPOJISL.

B GonbmimHCTBE CilydaeB MpU 3aTSHIKKE KOHTPOJIUPYIOT KPYTSALIUHA MO-
MEHT, MpEJeNIbHbIE 3HaYEHUs] KOTOPOr0 YKa3bIBAIOTCS B TEXHUYECKUX TpeOo-
BaHMSIX HAa COOPKY OTBETCTBEHHBIX Pe3bOOBBIX coequHeHui. C 3TOW LIEIbIo
MIpU Py4HOI COOpKE MPUMEHSIOT JUHAMOMETPUUECKHUE KIIFOUH, a TP MEXaHHU-
3UPOBAHHON (aBTOMAaTU3UPOBAHHOW) COOpKEe — pe3b003aBEPTHIBAIOIINE HH-
CTPYMEHTHI C OTPAaHUYUTETLHBIMU My(pTamu.

CoOopka mmnujiedHbIX coequHeHuil. OHA COCTOUT U3 CIEAYIOIIUX 3Ta-
MOB: 3aBMHYMBAHUE IIMUIBKK B pe3b00BOE OTBEPCTHE KOpIlyca C 3aJaHHBIM
KPYTSAIUIMM MOMEHTOM; YCTaHOBKHM Ha IIMUJIBKHU MPUCOEIUHIEMON K KOPIyCYy
JIeTaIi;, YCTAHOBKYU A0 W 3aBUHYMBAHMS TacK C 33JIaHHBIM KPYTSAIIUM MO-
MEHTOM.
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HemoaBuHOCTh MIMUIBKYA, BBUHUYEHHON B KOPITYC, OOBIYHO JOCTUTACTCS
HATSITOM B coeMMHEeHWU. Hatar oOecmeunBaeTcsi B OOJIBITMHCTBE CIydacB 3a
cuer: cOera pe3pObl Ha mmuibke (puc. 7.3, a), ymopHoro Oypra Ha Hek
(puc. 7.3, 6) U COOTBETCTBYIOIIEH MOCAAKU IO CPEIHEMY AUAMETPY PE3bOBI
(puc. 7.3, 8).

Yron
cbOera

~

Ya
\
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| i |

1 1 1

a 7] 8

Puc. 7.3. OGecrnieuenrst HEMOABM>KHOCTH IITIAIIBKH B KOPITyCe

B nepBoM BapuaHTe mIMuUiIbKa 3aBUHYMBACTCS CBOOOJIHO 10 cOera pesb-
ObBI, MpU MagbHEHIIIEM 3aBUHYMBAHUM B BUTKax cOera BO3HHKAIOT PACKIMHU-
BAaIOIIUE CHJIBI, CO3JAI0NMEe HEOOXOAUMBIN HaTAT. [IpoyHOCTH Takoro coemau-
HEHUsI TPEUMYIIECTBEHHO 3aBHUCUT OT MEXaHUYECKHX CBOWCTB MaTepHajoB
KOpIlyca U IIMWIbKH, yria coera pe3bObl (CM. puc. 7.3, a) 1 MOMEHTa 3aBUH-
quBaHUA. J[71 CTaTBbHBIX MITTUJICK W KOPITYCOB W3 ATFOMUHUEBBIX U MarHUEBBIX
CIuTaBOB yroia coera oObraHO coctaBisieT 20 °. [Ipu cranbHBIX KOpITycax Jyis
OOJIBIIIEH MPOYHOCTH COETUHEHUS YyroJl cOera yMEeHbBIIAIT. DTOT BapHaHT I0-
CTAaHOBKH IIIITHJICK UMEET CYIIECTBEHHBIC HEJOCTATKH — PACKIMHUBAOIIHE CH-
JIBI HEPEAKO MPUBOJIAT K UYPE3MEPHOMY CMSATHIO HAaYaJbHBIX BUTKOB PE3hOBI B
OTBEPCTUH U 00PA30BAHUIO OKOJIO HETO MUKPOTPEIINH, OCOOCHHO €CJIN KOPITLYC
BBITNIOJIHEH U3 yyryHa. [loaTomy ucnonbs3oBanue cOera pe3pObl s odecneue-
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HUS HEMOJABWKHOCTH IIMIJIBKY B KOPIYCe MPUMEHSIOT JIUIITh B COCTMHCHUSX,
HE TI0JIBEPKEHHBIM OOJIBIINM CHIIOBBIM Harpy3kam U BUOPALIHSIM.

Bo BTOpOM BapuaHTe HATST B COEIMHEHUHU IIMIIbKA-KOPITYC» CO3AETCs
3a CYeT YMOpPHOTo OypTa Ha IIMUJIbKE Mpu ee 3aTskke. OHAKO MPH MOCIeny-
IOIIEH 3aTsHKKE TalfKy MIMHIbKa HEM30€KHO YITUHACTCS U ATOT HATAT U POY-
HOCTb Y€ KaHUS IITIIBKH B KOPITYCE CHUKAIOTCSL.

B Tperhbem BapuaHTe HEMOJBUKHOCTH COCAMHEHHS «IIMHIbKA-KOPITYC)»
JIOCTUTaeTCs 3a CYET HATATA MO CPEIHEMY JIMaMETPy 3TOr0 pe3bOOBOro COEIH-
HEHUS. DTOT BapUaHT MOCTAHOBKM IIMUJIEK Halled Haubosee HIMPOKOe MpH-
MeneHue. [locanku ¢ Hatsirom pekomenaoBanbl ['OCT 4608-81, koTopsIil pac-
IPOCTpaHsieTCss Ha METPUYECKHE Pe3bObl AMAMETpoM 5...45 MM U IIarom
0,8...3 MM. TOUHOCTb ITOCA/IOK C HATSATOM B OOJIBIIIMHCTBE CIy4YaceB JOCTUTACT-
Csl METOJIOM TPYIIOBOM B3aMMO3aMEHSIeMOCTH. {151 ycTpaHeHUs 3aKIMHHUBA-
HUS TIPW CBUHYMBAHHWHM PE3bOBI C HATITOM TIO0 HApYKHOMY M BHYTPEHHEMY
AaMeTpaM IMpeIyCMOTPEHBl TapaHTUPOBaHHBIE 3a30pbl. [Ipu ycTaHOBIEHUH
ATUX 3a30pOB YUYTEHO, YTO MPU CBUHYMBAHUU BCJECACTBUE IJIACTUYECKOM Jie-
dbopMani BUTKOB HApYXHBIM TUaMeTp pe3bObl MIMWIBKYA yBEIUYUBACTCS, a
BHYTPEHHUH JUaMeTp pe3bObl B KOpIyce yMeHbIIaeTcs. [ CHKEHHUsS Tpe-
HUS 3aBUHYMBAHUE MIMIJIEK BBITIOIHSIOT C TPUMEHEHUEM CMa304HOTO MaTepH-
ana (Hampumep, Macen ¢ rpaguTom Wik IUCyabPuaoM MonbIeHa).

[Ipu 3aBUHYMBAaHUU IIMHUIIEK W3 3aXBAaTHIBAIOT JTUOO 32 Pe3bOOBYIO YACTh,
mu6o0 3a miankyro. [lociennee ABiseTCs MPEANOYTUTEIBHBIM, TaK KaK UCKITIO-
YaeT BO3MOKHOCTh TIOBPEKICHHUS PE3HOBI.

Pyunoit kirou aJisi 3axBaTa IIMUJIBKH 32 pe3b0OBYIO0 YacTh MOKa3aH Ha
puc. 7.4, a. OH COAEpKUT TOJOBKY 1, HABUHYMBAEMYIO Ha IIMHUIbKY, U pa3Me-
IICHHBIA B OTBEPCTUU TOJIOBKM 1 cTepxeHb 2 C 3ampeccOBaHHBIM B HETO
mTUGTOM 3, KOHIIBI KOTOPOT'O B3aUMOJICHCTBYIOT C HAKJIOHHBIMU 1a3aMH B T'0O-
noBke 1. Ilpu moBopoTe PyKOSITKM KJtOUa IO YACOBOM CTPEIKE TOPEI CTEPIK-
HS 2 HOKMMAET Ha Topell IMuibku U (pukcupyet ee. [Ipu o6patHoM moBopoTe
PYKOSITKU KJIFOUA TOPEIl CTEPKHS 2 OTXOIUT OT IIMHJIBKU U OCBOOOK/IAET €e.

Ha puc. 7.4, 6 noka3an py4HOU POJMKOBBIN KIIFOY JJIS 3aXBaTa IMIMHJIBKU
3a TIaJKyI0 4acTh. ['ooBka 1 KiTto4a COAEp UT CIMpATbHBIE KaHABKH, B KO-
TOPBIX Pa3MEIICHBI TPU POJIUKA 2, yep>KUBaeMble CBOOOIHO YCTAaHOBIICHHOM B
rojioBke 1 oboiimoit 3. Ilpu moBopote rosoBku 1 mo yacoBoii cTpeske poJiu-
KM 2 OXBaTBIBAIOT C TPEX CTOPOH TIAJIKYIO YaCTh IMTMUIBKA U 00€CTICUUBAIOT €€
BpallleHue BMECTE C PyKOSTKOM Kitova. [Ipu moBopoTe pyKosSTKU Kiroda B 00-
paTHOM HampaBJIEHUH POJIMKH 2 OTXOAT OT IIMUIBKUA U OCBOOOXKIAIOT €¢.
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Puc. 7.4. Kitroun 11 3aBUHYMBAHUS IIITHJIEK

OnucaHHble THCTPYMEHTHI MPUMEHSIOT B €IMHUYHOM M MEJIKOCEPUHHOM
npousBojacTBax. C yBenuueHueM 00beMa BBIMYCKa M3 ONEpALMK MTOCTa-
HOBKHM IIMUJIEK MEXaHU3UPYIOT M aBTOMATU3UPYIOT. B KpymHOCEepUitHOM U
MacCOBOM MPOU3BOACTBAX 3TU OMNEpPAIMU BHITIOIHAIOT Ha MOJIyaBTOMAaTax, aB-
TOMaTrax W AaBTOMATUYECKUX JIMHUSAX, OCHAIIEHHBIX MHOTOIUNHUHAEIbHBIMU
HITTAIIKOBEPTAMHU.

CoOopka 00,1TOBBIX U BUHTOBBIX coennHeHuil. [Ipu coopke 00ATOBBIX
COCIMHEHMI OONT C HAJETOW MIAHOOW BCTABISIOT B OTBEPCTHUSI COCTUHIEMBIX
JieTaNe U yIepKUBAIOT €ro OT BBIMAJICHUS U MpoBepThiBaHus (puc. 7.5, a), a
3aT€M YCTaHABJIMBAIOT IMIai0bl M 3aBUHYMBAIOT TaliKy C 3aJIaHHBIM KPYTSIIUM
MOMEHTOM (pHuc. 7.5, 0).

3aTsaKKy Taek B MHOTOOOJTOBOM (IIMHJIEYHOM) COEAMHEHUM (€ClId OHa
BBITIOJTHSIETCS BPYYHYIO WJIM C MOMOILIBI0 MEXaHWU3UPOBAHHOTO OJHOILIIHH-
JEIBLHOTO TalKOBEpPTa) HYKHO BBIMOJIHIATH B OINPEAEICHHON MOCIEI0BaTENb-
HocTH. OOIMMI MPUHIMI — 3aTATMBATh CHayala CpeJHHE Tailku, 3aTeM mapy
COCEIHUX CIIpaBa U Mapy COCEAHHUX CJIeBA U T. A., IOCTENIEHHO MPUOINKASACH K
KpasiM COEIMHSAEMBIX JieTaliel o cnupayiu (puc. 7.6). Eciu raiiku pacmnosoxe-
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HBI TI0 OKPYXHOCTH, TO MX CIEIyeT 3aTAruBaTh KpecT-HakpecT. HapyuieHnue
ATOr0 MPUHIIMIA MOXKET MPUBECTU K JAehOpMaLUsIM COCIUHSIEMBIX JeTale U
UX HEIUIOTHOMY CTBIKY.

Puc. 7.5. Cxema cobopku
00N TOBOTO COCTMHEHUS

\W \W

HpI/I HCIIOJIB30BaHMHN MHOT'OINITMHICIBHBIX FaﬁKOBepTOB 3aTsKKa BCCX
rack OoCymecCTBJEICTCA OAHOBPCMCHHO C YCTAHOBJICHHBIM KPYTAIIMM MOMCH-
TOM.

&

I BapuanT

P %

NaRCER PR AR R S

T

II BapuanT

QIO IO @}

>

\’/

D Puc. 7.6. ITocimenoBaTeNbHOCTD 3aTSHKKU TackK
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COopka BUHTOBBIX COCIUHEHHI MO CPABHEHHUIO C OONTOBBIMH U IITTHJICY-
HBIMU SBJIIETCS 3HAUUTENBHO Oojee mpocToi. Ilocne ycraHOBKM coenuHsie-
MBIX JeTajeil B TpeOyeMoe MOJIO0KEHUE BUHT MOJAETCS B UX OTBEPCTHUS U 3a-
BUHYMBAETCS C 3aJaHHBIM KPYTSAIIUM MOMEHTOM.

5\2/\!“7
3\/ |

Puc. 7.7. Cxema ycTpoiicTBa 1Jisi aBTOMATHYECKOTO 3aBUHYMBAHUSI BUHTOB

Ha puc. 7.7 noka3zana cxema yCTpouCTBa I aBTOMATUYECKOTO 3aBUHYH-
BaHMS BUHTOB. BuHT 1 momaercs 1o »keno0y 2 depe3 O0KOBOE OKHO B HEIO-
JIBMKHOM TpyOKe 3 muTaTess U yACp>KUBACTCS B HEM C MOMOIIBIO TPEX MOBO-
poTHBIX KynaukoB 4. [Ipu onmyckanuu Bpaiaroueiicss OTBEpTKU S BUHT 1 mpe-
0JI0JIEBAaET COMPOTHBIICHNWE YMPYroro Koyblia 6, BBUHYMBACTCS B OTBEPCTHE
netanu { u coeaunsietr ee ¢ neranbio 8. [locne 3aTskku BuHTa 1 oTBEpTKa 5 U
KyJauku 4 BO3BPAIIAIOTCS B UCXOJIHOE MOJI0KEHHE.

7.3.2. COopka npeccoBbIX COCAUHEHU I

[IpeccoBbie coequHeHus1 (COEIUHEHUS C HATSITOM) UMEIOT IIUPOKOE pac-
npoctpaHenue B mamnHoctpoeHuu (10...17 % ot oOumiero 4ymcia coenuHe-
HUI). DTO 00BICHACTCS MX BBICOKOW HAJIGKHOCTBIO, IIPOCTOTON KOHCTPYKIIHH
neTajaei U uX COOpKH.

OTHOCHUTENbHAST HEMOJBUKHOCTh JETalled B IPECCOBOM COEAMHEHUU
(puc. 7.8) obecrieunBaeTcs CHJIAMH TPEHMSI, BOSHUKAIOIIUMHU MOl I€UCTBUEM
KOHTaKTHOTO JIaBJIEHUS B 3TOM COEIMHEHHH.
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COopka MmpeccoBbIX COCTUHEHUN MOXKET OCYIIECTBISATHCA: 3aPECCOBKOM
OJIHOM JleTajqu B JPYryl0; TEPMOBO3JCHCTBUEM Ha COEAUHSEMbIC JI€TaJH
(HarpeBoM OXBATBHIBAIOIIECH JETANM WU OXJIAKJICHHUEM OXBAThIBAEMOW, WIIH
OJIHOBPEMEHHBIM HAarpeBOM OXBATBHIBAIONICH JACTAIM U OXJIAKICHUEM OXBAThI-
BAaE€MOi1); TUAPOIPECCOBBIM CIIOCOOOM, IIPU KOTOPOM B 30HY COIPSKEHUS Je-
Tajeil moJaeTcss Macyo Mo BBICOKUM JIaBIICHUEM.

N R

LA
Z *Z |
ey

N\

(%

Puc. 7.8. Cxema npeccoBOro coeIMHEHUS

CoennHeHus, MOJNy4aeMble 3alPECCOBKOM OJHOM JETanu B JPYIYIO,
Ha3bIBAIOT HPOOOIbHO-NPECCOBLIMU, A TIOTYYAEMBbIE 32 CUET TEPMOBO3ACUCTBUS
Ha JIETAIIN — NONEPEUHO-NPECCOBLIMU.

IIpoxosbHO-TIpeccoBbie coeauHeHMsi. [lolydeHrME TakWX COCIMHECHUU
ABJIsIeTCsl HauOoJiee MPOCThIM, BCJIEACTBUE YEro OHM IMOJYYWJIM HauOoJblee
pacnpoctpanenue. [IpogonbHO-TIpeccoBble COSAMHEHUS] TPUMEHSIOT MPU OT-
HOCHUTEJIBHO HEOOJBIINX HATSTaX:

N <0,001d ,

max —
rae d — HOMUHAIBHBIN THaMEeTP COCIUHEHUS.
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Jlnst obecrieueHrss HEOOXOIMMOTO KadecTBa MPOJIO0IHHO-TIPECCOBBIX CO-
eAMHEHUI TpeOyeTcs BBINOJIIHEHUE psifia yciioBuid. ConpsaraeMble MOBEPXHOCTH
JOJIKHBI OBITH THIATEIIBHO MPOMBITHI U TPOTEPTHI, HA HUX HE JIOJKHO OBITH 3a-
6ouH u 3aycenueB. LllepoxoBaTocTh compsAraeMbIX MOBEPXHOCTEH TOJKHA, KaK
MpaBUIo, COOTBETCTBOBAaTh Ra <1,25 mMkwm. [letanu OMIKHBI UMETh COOTBET-
cTBytomue dacku. Yron dacku (yroa Mexay ee o0pa3yromieil u OChlo 1€Taln)
y 3apeccoBBIBAEMON JIeTaau J0JDKEH ObITh He Oosiee 10 °, a y BTOpoil AeTanu
— He 6ousee 20...30 °; conpsraemMblie MOBEPXHOCTH MEPE 3aIPECCOBKON JTOJIK-
Hbl ObITh cMazaHbl. CKOpOCTb 3ampeccoBKd V., — OOBIYHO HE INPEBBIIIACT

10 mm/c; Hambonblasi MPOYHOCTH COCIUWHEHHUS O0OECTeYyMBaeTCs IMpH
V., =2...3 MM/c.

JInsl UCKIIIOYEHUSI MEPEKOCOB COMPSTaeMbIX AETajell MpH 3alpecCOBKE
HE0OX0IMMO MCIOJIb30BaTh CIEHAlIbHbIE MpUcnocobienus. B kauectse mpu-
Mepa Ha puc. 7.9 mokazaHo NpUCHOCOOIEHUE JJIsl 3aIIPECCOBKHU BTYJIKU B KOP-
myc. Brynky 1 ycraHaBIMBarOT Ha OMpaBKy 2, KOTOpas HAIMPAaBJISAETCS MOJIBIM
naibiieM 3. [Ipu onmyckanuu mToka mpecca onpaBka 2 NMEpPeMeIIaeTcss BMECTE
co BTYJIKOHM 1 1 3ampeccoBBIBaeT ee B OTBEPCTHE KopItyca 4.

Puc. 7.9. Cxema npucnocoOieHus
JUTSI 3aTIPECCOBKH BTYJIOK

3anpeccoBKy  BBINOJHSAIOT €  TNOMOMIbIO  Pa3IMYHBIX  MPECCOB
(cm. puc. 7.10), koTOpbIE BBIOMPAIOT UCXOJS W3 YCHIIHS 3alpeccOBKU (KOA(-
(UIMEHT 3amaca NPUHUMAIOT PaBHBIM 1,5...2) U rabapuTOB COCAMHICMBIX JIe-
TaJIe.
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[Mpeccr

VYHuBepcalbHbIE CriernasibHble

[TpuBouHbIe Pyunrble

T

I'unpaBnuueckue
Mexanunueckue
Peeunrnie
DKCIICHTPUKOBBIC
BunTtoseie

ITneBmaruueckue
[TneBMOrmapaBInyecKue
DNEeKTPOMarHUTHEIC

Puc. 7.10. Tunsl cOOPOYHBIX MIPECCOB

Heo6xoauMoe ycuiare 3alpecCOBKU PaCcCUUTBHIBAIOT 10 (hOpMYJIe
P, = frdip,

rae f — koaddumeHT TpeHUsT MEXIy CONPsATaeMBbIMU TOBepXHOCTAMU; d —
HOMHHAJILHBIA JHaMETp CoenuHeHus; | — ero miwHa; P — naBieHHE Ha ITI0-

BEPXHOCTH KOHTAKTa JETaJICH.
OTO0 NaBiIEHUE ONPEEISIOT 110 (GopMyJie

N

— max
"iG.c
E, E
rae N, — MakcuManbHbIM Hatar B coequHenun; C; u C, — koadpuuueHTs
JIsiMe COOTBETCTBEHHO AJII OXBAaTbIBAEMOM M OXBAaTBIBAIOILEH neranei; E, u
E, — Moaynu ynpyroctu MaTepuanoB COOTBETCTBEHHO OXBAaTbIBAEMOM U OXBa-

TBIBAIOLLIEH JETaJIEH.
Koaddunmentsr JIsme HaXoasaTCst U3 COOTHOIICHU N

323



20
C1: 2_“1;
(3)

d
2
1+((§j]
2= 2 2 Ho,

rae d;, — quaMeTp oTBepCTUS OXBaTblBaeMoH neTanu; d, — HApyKHBII ana-
METp OXBATBIBAIOLIEH ACTalH; L, U W, — KodpuuuenTs! [lyaccona marepua-

JIOB COOTBETCTBEHHO OXBAThIBAEMOU M OXBATHIBAIOIIECH JETAICH.

Koaddurment tpenusi, KOTopblii HEOOXOAUMO 3HATH ISl pacueTa yCUIHs
3aMpecCOBKH, 3aBUCUT OT MHOTHX (DaKTOPOB: MAaTEPUATIOB COMPATAEMBIX JIeTa-
JIeH, MEepOXOBATOCTU COMPSITaeMbIX MOBEPXHOCTEH, JaBICHUS HA KOHTAKTHOU
MMOBEPXHOCTH, a TaKKe HAJIMYMS U BUAA CMa304yHOTO Martepuana. [Ipu 3ampec-
COBKE METAJUIMYECKHUX JeTalieil oH MoxeT u3MeHsIThcsa ot 0,02 mo 0,22. Ero
YUCJICHHbIC 3HAUCHUS MTPUBOATCS B CIICIUATILHON JIUTEpaType.

VYcunme pacnpeccoBKH, MO KOTOPOMY OOBIYHO OILIEHMBAIOT MPOYHOCTH
MIPECCOBOr0 COCIMHEHUS, OKa3bIBACTCS OOJIbIIIE, YEM YCHJIME 3alPEeCCOBKUA Ha
10...15 %.

Yeunue 3anpeccoBku (pacmpecCOBKM) MOXHO OYE€Hb CYIIECTBEHHO
YMEHBIIINTH, 00ECTIEYNB BBEACHUE Macjia Ha TIOBEPXHOCTh COMPSKEHUs. Takon
croco0, OCHOBAHHBIN Ha CO3JaHUM MEXIy KOHTAKTUPYIOIIMMH MOBEPXHOCTSI-
MU JIeTalie B mporecce cOOpPKU WIH pas3-
OOpKM MAacisSHOM MPOCIOMKH, HOCHUT
Ha3BaHHE THUAPOINPECCOBOIO M HAXOIUT
Bce Oojiee MUPOKOE NPUMEHEHHE IMPHU
nuameTpax conpspkeHudt  d >100 mm.
JlaBrieHre Maclia TpU 3TOM JIOCTUTAET
100...200 MlI]a.

Ha puc. 7.11 noka3zana oiHa U3 BO3-
MOXHBIX CXE€M THAPOIMPECCOBON COOPKH

Puc. 7.11. Cxema BajJla CO BTYJKOH, NMpH KOTOPOH IMOABOJ
TUIPONPECCOBOM COOPKH Macja OCYIIECTBIISAETCS C TOpPLA COCAUHE-
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Hus. [locne Bxoga Bana B OTBEPCTHE BTYJIKHU Ha HEOOJBIIYIO BEIMYUHY, 0O€C-
[I€YNBAEMOT0 OOBIYHOM 3aIIPECCOBKOM, MacJIO MO OOJIBIINM JAaBICHUEM Uepe3
(acku aeraneil mogaeTcs B 30Hy UX KOHTAKTa, BbI3bIBasl YBEJIMUECHUE AUAMETPA
OTBEPCTHsI BTYJIKM U YMEHBIIEHUE MaMETpa Bajla M Pa3Aeiisas UX NOBEPXHO-
CTH, YTO MO3BOJIIET PE3KO CHU3UTh YCHUIIUE 3AIPECCOBKH.

K HemocTaTkam ruaponpeccoBoil COOPKHM OTHOCUTCS HEOOXOIUMOCTH
INPUMEHEHUS CIOXHBIX YCTPONCTB JJisi 00€CHEUYeHUs] FePMETUYHOCTH U BOC-
IPUATHS PACTIOPHBIX CHUIIL.

CrnenyeT 0co00 OTMETHUTD, UTO €CIIU BMECTO THAPOIPECCOBOM COOPKU BO
MHOTHX CIy4asX MOXXHO HCIIOJb30BaTbh, HAIpUMEpP, COOPKY C TEPMOBO3JEH-
CTBUEM, TO pa300pKy MPECCOBBIX COCAMHEHUN KPYIHBIX JeTajel, COOpaHHbIX
¢ OOJBIIMMM HATSraMu, 0€3 UX MOBPEKICHUS YaCTO MOYKHO BBIIIOJIHUTD TOJIb-
KO TUIPOIPECCOBBIM CITIOCOOOM.

Ha puc. 7.12 npuBeaeHsl cXeMbl IPECCOBOTO COEAUHEHUSI U €r0 THAPO-
npeccoBoi pazdopku. B oxBaTwiBaromieit aeranu (puc. 7.12, a) BBINOJTHSAIOT
paavasbHOE OTBEPCTHE JUIS MOJBOAA MAcja M KaHaBKy, Yepe3 KOTOPBIE OHO
101 BBICOKMM JIaBJIEHUEM IIOCTYIIAET B 30HY KOHTAKTA JETAJIECH U pa3eiseT ux
(puc. 7.12, 6), 4TO MO3BOJIAET B JECATKH pa3 CHU3UTh YCHIINE BBIIIPECCOBKU (
P...;), HICKJIIIOUUTb NOBPEXICHUS AETalel U UCIOIb30BaTh UX I IIOBTOPHOM

cOopKH.

Puc. 7.12. CxeMbl IpeccoBOro coeAMHEHUs (a)
Y ero ruapornpeccoBoi pazoopku (0)

[Ipu cOopke MPEeccCOBBIX COCTUHEHUN TUAMETP OTBEPCTHUSI OXBAaThIBAEMOM
neranu d; yMeHbIIAeTcs, a HAPY)KHBIH AMAaMeTp oxBaTbiBaromied aeramu d,
Bo3pacTtaeT (cm. puc. 7.8). IIpyu 3TOM TOUHOCTh OTBEPCTUM OXBAThIBAEMbBIX JI€-
TaJlel ¥ HapY>KHOM MOBEPXHOCTU OXBATHIBAKOIINX HEU3MEHHO CHMKaercs. [1o-
ATOMY TIOCJIE COOPKH MPECCOBBIX COCAMHEHHM ST MOBEPXHOCTH YaCTO TO/JI-
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BEPraroT YMCTOBOM 00paboTke. Hampumep, mocie 3armpeccoBKY MO AITHITHHKO-
BBIX BTYJIOK B KOPITYC MX OTBEPCTHS IMOJABEPIalOT Pa3BePThIBAHUIO MJIK TOHKO-
MY pacTauyrBaHUIO.

Hanbonpmme n3menenns auamerpos d; u d, (Ad; u Ad,) mpu cOopke

IIPECCOBBIX COCIUHEHUN, COOTBETCTBYIOIUE MAKCHUManbHOMY HATAry N, . H

KOHTAaKTHOMY HAaBJICHHUIO P, B COCMHCHHUH MOXXHO BBIYUCJIUTH I10 (l)OpMYJ'IaMI

__2pdd?®
tE(d2-d2)’

_2pdy,d®
2 E,(d2-d?)

IHonepeuyno-npeccoBbie coequHeHHus. [lomydyeHne TakMX COEIMHEHHH,
KaK OTMEYaJIoCh, 00ECIIEUNBAETCSI TEPMOBO3ICUCTBUEM Ha CONPsSIraeMble JIeTa-
mu. COopka ¢ TEpMOBO3ACHCTBUEM MMOBBIIIAET MPOYHOCTh COOPAHHBIX COEIIH-
HeHuld B 1,5...2,5 pa3a mo CpaBHEHHIO C COCOUHEHUSIMH, NOJyYCHHBIMH 3a-
PECCOBKON. DTO OOBSICHSAETCS TEM, YTO MpU COOpPKE C TEPMOBO3JEHCTBUEM
MHUKPOHEPOBHOCTH COIPATa€MbIX IOBEPXHOCTEM HE CIIIaKMBAIKOTCA, a CLEI-
nsr0TCsA Apyr ¢ Apyrom (puc. 7.13). He3nauutenbHble COOPOUHbBIC CUIIBI TIPU
cOOpKE C TEpMOBO3ACHCTBUEM YMEHBUIAIOT JOKaJIbHbIE AehOpMalii COeIu-
HSIEMBIX JIeTajel U 00ecreynBaloT BBICOKYIO TOUYHOCTh COEAMHEHHUU. Takum
oOpa3oMm, cOOpKa C TEpMOBO3JECHCTBEM UMEET BaXKHbIE IPEUMYIIECTBA TIEPE]]
COOpKOH, BBIMOJHIEMON OOBIYHOM 3alpPECCOBKOM, M HallIa MIUPOKOE MpUMeE-
HEHHE, OCOOEHHO MpHU MOJIYYEHUH OTBETCTBEHHBIX coeluHeHuid. Ee ucnomnb-
3YIOT KakK MPU MajbIX, TaK U OOJBIIMX HATATAX.

Puc. 7.13. CxeMa KOHTaKTUPOBAaHUSI MUKPOHEPOBHOCTEMN
B IIONIEPEYHO-IIPECCOBOM COECIUHEHHU

Jlist obneryenus: mpouecca cOOpKM TeMmmepaTypHbie aedopmaiuu jera-
7€l MOJDKHBI HE TOJBKO MPEBBINIATh MAaKCHUMAJIbHBIM HATAT B COCAMHEHHUU
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N

BBIOMpaTh: s quameTpoB 30...40 mm — (0,0006...0,0007)d ; ayis nuamMeTpoB
40...100 mm — (0,0007...0,0011)d . [Tprr aBTOMaTHYECKOH COOPKE MOHTAXKHBIN
3a30p noypkeH ObITh He MeHee 0,03 MM, 4ToObI 00eCTIeunTh HACKHOE COSIH-
HEHHE JeTayiell Hanboee MPOCTHIMUA UCTIOTHUTEIILHBIMA MEXaHU3MaMHU.

Temnepatypy HarpeBa win OXJIQXACHUS COOMPAEMBIX JETallel ompese-
JSTEOT 10 hopMyIie

max» HO 1 00€ecrieunBaTh MOHTaXHBIN 3a30p A . DTOT 3a30p PEKOMEHIYETCS

t= N +A /od,

rae N, A — COOTBETCTBEHHO MaKCUMAJIbHBI HATAT M MOHTa)KHBIM 3a-

30p, MM; Ot — KO3(h(ULIMEHT TMHEWHOTO pacUIupeHus (CkaTus) MaTepuana jie-
tanu, 1/°C; d — auamerp COeAMHECHHUS, MM.

Hwxke nmpuBenens! 3HaueHus o (1/°C) mias pa3iudHbIX MaTepHaIOB MPH
HarpeBe (YUCIUTENh) U OXJIAXKACHUHU (3HAMEHATEb):

Cranu u CTaJIbHOE JIUThE 1 1-10'6/-8,5- 10°®
Cepblii 1 KOBKHI YyT'yHbI 10-10°%-8:10°

Menb 16:10°/-14-10°®
BpoH3sI 17-10°%-15-10"
JlaryHu 18:10%-16-10°
AIOMHHHEBBIC CIIJIaBbI 22:10%/-18-10°®
MarsueBsl€ CILIaBbI 26:10°%/-21-10°

[Ipn nepemelieHHH J€Taqyd W3 HArpeBaloOLIEro WM OXJIAXKIAOIIEro
YCTpOMCTBAa HEM30EKHO HEKOTOPOE U3MEHEHNE (MTOHMKEHUE WM TIOBBIIICHUE)
ee teMriepaTypbl. OpUEHTUPOBOYHO MOKHO CUMTATh, YTO 3TO U3MEHEHHE TEM-
nepatypsl coctasiger 25...30 °C. C yyeTom 3TOro npuBeACHHAs BbIlIEe (op-
MyJia IPUHUMAET BH/]T

t= N, +A /ad+25...30 °C.

Koneunas temneparypa aeranu Oyner coctaBiarh t+t, npu Harpese u
t —t, mpwm oxmaxkaenuw, rae t, — HavajabHas TEMIleparypa JeTalH.

B 3aBucumocTtu ot BeauuuHbl Hatsra N MOHTAQXHOT'O 3a30pa, Aua-

max 2
METpa CONMPSHKEHUS M KOHCTPYKIIUM JIeTajel X HarpeB OCYIIECTBISETCS pas-
HBIMU METOAaMU: B kKursiei Boje; B ropsyeM macie (120 °C); ra3oBbIMU TO-
pelKaMu; B HarpeBaTeIbHBIX TeYax; C MOMOIILI0 AJIEKTPOKOHTAKTHBIX U WH-
NYyKIMOHHBIX Harpemareneid. Temreparypa HarpeBa CTaJbHBIX AceTaieil s
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WCKJIIOYEHHUSI OKUCIJICHHS] TMOBEPXHOCTHBIX CJIOE€B U CHUXKEHHUSI TBEPJOCTU HE
noskHa npessimats 300...350 °C.

JInst oxJIaKJaeHusl AeTajiell MPUMEHSIOT, KaK MPaBUiO, KUJIKUN a30T WIH
TBEPAYIO YTIIEKUCITOTY (CyXOH Jiell), UMEIOIINE COOTBETCTBEHHO TeMIIEpaTyphl
—190...-196 °C u —75...-80 °C.

Crnenyer UMeTh BBHY, YTO MPU OXJAXKICHUM 3aKaJICHHBIX JCTaJed W3
cranei nepautHoro kiacca (Y7, Y12, 9XC, IIX15 u ap.) 10 HU3KUX TEMIIe-
paTyp OCTATOYHBIN ayCTEHUT MPEBPAIACTCS B MAPTEHCUT C PE3KUM yBEIUYE-
HueMm oobema. Hampumep, y Banos auamerpoM 50 mm u3 ctanm XBI' ¢ conep-
’KaHueMm aycrteHuta ot 13 mo 45 %
YBEIMYECHHE JIMaMETpa COCTaBIISET
ot 0,07 mo 0,25 mm. Takue nedop-
< Boxa MalM OOBIYHO SIBJISIIOTCSI HEMOIY-
o~ CTUMBIMH. VX MOXHO HU30€)atTh, ec-
I T JY cpa3y MOCJIE 3aKaJIKU AeTaneil ux
4 | MOJIBEPTHYTH 00PabOTKE XOJIOJAOM.

_ | \ COopka ¢ TepMOBO3JEHCTBUEM
3aTpyJHEHA, €CJId JUaMeTp COEeIU-
Henus d <15 mMm. B stom ciydae
TeMIlepaTypHbIe JepopMalid 4acTo
ﬁ/ OKa3bIBAIOTCSl HEJIOCTATOYHBIMU IS

4 oOecrieyeHus: BO3MOXHOCTH COOpPKHU
C TpeOyeMbIM HATATOM B COEJMHE-
Huu. [Ipu nuamerpe coequHeHHs OT
5 T | 15 no 40 MM TEpMOBO3/IEHCTBUIO

|
|
|
|

HEO0OXO0JIMMO, KaK MpaBUJIO, MOJBEP-
. :T rath 00e aetanu. [loatomMy cOOpky ¢
|
|
|

TEPMOBO3/IEHCTBHEM PEKOMEH IYETCSI
8 npumeHath npu d >40 wmwm. Ilpwm
3TOM HYXXHO HMETh BBHY, YTO
- ok <}, c6opKa C OXJaXKJEHUEM OXBaThIBAE-
2N MOM JeTanu oOecreyuBaeT MpoU-

M HOCTh coemuuenus Ha 10...15 %

. BbIIIE, 4YEM COOpKa C HarpeBoM
Puc. 7.14. YcTpolicTBO A1 aBTOMaTH4e- ’ N p P
OXBAaTBIBAOILIECH JICTANIH.

Henocratkom cOOpKU C TepMO-

CKOI COOPKH OXJIAXKJEHHOU BTYJIKH C
HarpeTbIM KOpPITyCOM
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BO3/ICHICTBUEM SIBISIETCSI 0Opa3oBaHKE MOCJIE HEe TaK Ha3bIBAEMOIO TeMIIepa-
TYpPHOT'O 3a30pa, KOTOPBIM BO3ZHUKAET, HAIPUMEDP, MEXKIAY OypTOM Baja U TOp-
HOM COEMHEHHOM C HUM BTYJIKH.

COopka Kak MpoJ0JbHO-, TaK U MOMEPEYHO-TIPECCOBBIX COCTUHEHUH /0~
CTaTOYHO MPOCTO MOXKET ObITh aBTOMaTH3upoBaHa. Ha puc. 7.14 moxazaHo
YCTPOMCTBO I aBTOMATHYECKON COOPKH MpEeNBAPUTENBHO OXJIaXKIECHHON
BTYJIKH C TMPEIBAPUTEIBHO HarpeTsiM KoprycoMm [4]. Kopmyc 2 u BTynky 7
yCTaHABJIMBAIOT MAaHUIYJSTOPOM Ha cTyneH4aTsiid JioButenb 1. Tlpu nmepeme-
[ICHUH TOJKATeNss 6 BHU3 €r0 HIKHSSA YacTh C PaCbUIMTEIbHBIMUA OTBEPCTHSI-
MU BXOJHT B OTBEPCTUE BTYJIKHU /, KOTOPOE T€PMETUIUPYETCS MPOKIATKAMU 3
u 4. Ilpu 5TOM TONKaTe b 6, yTariauBas J0BUTENb 1, BBOJUT BTYJKY / B OTBEp-
CTHE KOpIlyca 2, 30JIOTHUK S MPUINOJHUMAETCS BBEPX YIOPOM 8, B pe3ysbTare
Yero XOJIOIHAs BOJA, IPOXOIs YEpPE3 PaCHbUIMTEIbHBIE OTBEPCTUS TOJIKATEIS
6 oxmaxkmaeT BTYJKY / (OHA HarpeBaeTcs 3a CUET Mepeaayu Temia OT KOPIy-
ca), o0ecrieunBas ObICTPOE «CXBAThIBAHUE) JIETAICH COCTMHEHUSI.

7.3.3. COopka KjIenaHbIX ¥ Pa3BaJIbIOBAHHBIX COeIMHEHUI

Kienanble coequnenus. 1x npuMeHsoT B TeX ciiydasix, Korja Tpedyet-
Cs1 HEMOJABUKHO COCIMHUTD JETAJIA U3 IUIOXO CBAPUBAEMBIX MATEPUAJIOB U KO-
r/1a SKOHOMHYECKH HElEeIeco00pa3HO UCIOJIb30BaTh PE3bOOBHIE COCAMHEHHUS.
Haunboniee mmpoKo KienaHble COETUHEHUST UCIIONIBb3YIOT IJIsl A€TalIel, BbIIOJI-
HEHHBIX U3 JMCTOBBIX MarepuanoB. [IIMpoko pacnpoCTpaHEHHBIE TUIIBI 3aKJIE-
NOK TMOKa3zaHbl Ha puc. 7.15. Martepuan 3akjienok — CTajib, M€lb, JIATYHb U
AJFOMUHUEBBIC CIUIABBI.

ﬁ\ |
DY -
. v 72
D U7, e

|
l

772

%

NN

Puc. 7.15. [llupoko pacnpocTpaHEHHbIE TUIIBI 3aKJIETIOK

B coeaunsemMbIX AeTansx OTBEPCTHS YACTO CBEPIAT 3apaHee. [l obec-
MIEYEHUSI MUHUMAJIbHON HECOOCHOCTH OTBEPCTUM B COEIAMHIEMBIX ACTAIAX UX
CBEpJIEHUE HEOOXOAMMO BBINOJIHATH B COOpe (OTHOBPEMEHHO B ABYX JETAJAX).
JlnameTpalibHbIN 3a30p MEXAY CTEPKHEM 3aKJICTIKH U OTBEPCTUEM HY>KHO BBbI-
nepxuBath paBHbIM 0,2 MM (mpu nuamerpe crepxkHs d <6 mm), 0,25 (mpu
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6<d <10 mm) u 0,3 mm (mpu 10 <d <18 mm). [Tpu O6IBIIEX 3a30pax BO3MO-
KEH M3TUO CTEePXHS 3aKJIENKU U B3aUMHOE CMEILEHUE JIeTajel, YTO MPUBOJIUT
IpU SKCIUTyaTaluu K OBICTPOMY M3HOCY W pa3pylieHuto coeanHenus. Kaue-
CTBO KJIEMAHOTO COEAMHEHUS 3aBHCHUT OT JUIMHBI 3aKJIENKW. BeicTymnaromas
YacTh CTEP>KHS B 3aBUCUMOCTU OT (DOPMBI TOJIOBKU 3aKJICTIKU JOJDKHA OBITH B
npenenax (1,3...1,6)d .

Kiienky BBINONHSIOT B TOpsYeM M XOJOJHOM COCTOSHHsIX. [opsuyio
KJIenKy npuMeHstoT npu d > 14 M. Kitenky BBITIONHSIOT MTHEBMATUYECKUMU
KJICTIAJIbHBIMM  MOJIOTKAMHM WJIM C TIOMOULIbI0 MpeccoB. JIis 3aKienok c
d=3...12 MM WHCHOJB3YIOT ITHCBMATHUYECKHE TNIPECChl, I 3aKIICIIOK C
d >12 MM IPUMEHSIOT TUIPABINICCKUE W THEBMOTHIPABIMUYECKHE TIPECCHI.
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Puc. 7.16. Cxema paboThI 1IoJTyaBTOMATa Il OJTHOBPEMEHHOW BCTaBKH (&)
U pacKiienbIBaHus (0) ABYX 3aKJICTIOK

COopka KienaHbIX COSIUHECHHMM JIETKO aBTOMaTu3upyetcs. IIporecc aB-
TOMAaTUYECKON KIJIEMKW OOBIYHO COCTOMT W3 CJCAYIOIIUX OCHOBHBIX DJTallOB:
YCTAHOBKHU COCAMHSEMBIX JeTajeil B cOOpOYHOE MPUCTIOCOOIEHUE, OCYIIIECTB-
JIIEMOH BPYUYHYIO WJIM COOPOYHBIM MaHHUITYJISTOPOM; BCTABKH 3aKJICTIOK B OT-
BEPCTHS COCAMHSACMBIX JeTajei; OCaJKH 3aMBIKAIOIINX T'OJOBOK 3aKJICIIOK C
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MpPeBAPUTEILHBIM C)KaTUEM COCIUHSEMBIX AeTaliell min 0e3 Hero; yaaleHus
coOpaHHOTO U3/IEIUS B Tapy.

Ha puc. 7.16 npuBeaeHa cxema pabOoThl MOJTyaBTOMAaTa AJis OJIHOBPEMEH-
HOW BCTaBKH WU PACKJIENBIBAHUSA JBYX 3aKJENOK. [locime yCTaHOBKHM BPYYHYIO
netaneir 1 u 2 Ha maneIiel 3 Yepe3 OOKOBBIE 0TBepcTUS A TpyO 6 momarorcs u3
BUOPOOYHKEPOB B OPUEHTUPOBAHHOM COCTOSIHUM 3akiienku 5. OHU HarpaBiis-
I0TCA U YJEPKUBAIOTCA YIPYrUMH ryokamu 4. 3aTeM mTOKU / TMPOTaIKUBAIOT
3aKJENKA 9 B OTBEPCTUS COCAMHSIEMBIX AeTaned 1 u 2; mpu majnbHeuIemM
OIyCKaHUU IITOKOB / MPOUCXOAUT cxaTue netaneit 1 u 2 (B pesynbTare BO3-
AeicTBus ynpyrux omnop 8) u popMupoBaHUE TUIOCKUX 3aMBIKAIOIIUX TOJIOBOK
3aKJIEeNOoK MpU MX KOoHTakTe ¢ rumrtor 9. g chema coOpaHHOTO u3Aenvs U
YCTAHOBKM CJIEAYIOIIUX JIETAJIEW YCTPOMCTBO MOJIyaBTOMAaTa, HECYIIIEE IITOKU
7, TOJTHUMAETCS BBEPX.

Ha puc. 7.17 noka3ansl cTaauu pabOThI KJIENAIBHOTO aBTOMAaTa, KOTOPhIN
MpoOMBAET OTBEPCTHS B ACTANIAX, BCTABISET 3aKJIENKH U OCAXKUBAET UX 3aMbl-
katorqre ronoBku [9]. Ctaaun paboThl aBTOMaTa: 1 — coemUHSICMbIC JIETaH
MaHUITYJISTOPOM YCTaHABJIMBAIOTCA HA HUKHEE OCHOBaHHWE; 2 — BEpXHUU ITy-
AHCOH OITyCKA€TCsl M BBIJIABIMBACT B JETANSAX YIUIyOJICHHE, a HIKHUA OOeK
MOJHUMAETCSI M MPOOMBAET B JAETAISIX OTBEPCTHS (BBICEUKH YIAISIOTCA Yepe3
OOKOBO€ OKHO BEPXHETO ITyaHCOHA); 3 — BEPXHHUM ITyaHCOH IOJHUMAETCS, a

TN

Puc. 7.17. Craguu paGoThl KJIEMAJILHOTO aBTOMATa
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HIOKHHUIM O0€K 0CTaeTcsl B MPOOUTOM OTBEPCTUHU U MPEMATCTBYET CIBUTY JAETa-
nel; 4 — B BepxHEH yacTW aBTOMAaTa MPOUCXOJUT CMEHA IMO3MIIMH, 3aKJIETKa
ABTOMATUYECKHU TMOJACTCS B THE3/I0 BTOPOrO0 BEPXHETO MyaHCOHA, B KOTOPOM
OHA YJIEP>KUBAETCS PA3IBMXKHBIMUA I'yOKaMu; 5 — BTOPOM BEPXHUM IyaHCOH
BBOJIUT 3aKJICNIKy B OTBEPCTHUS J€Taleld U HIKHUN O0eKk 00pa3yeT 3aMbIKaro-
IIYIO F'OJIOBKY 3aKJIEIKH.

Pa3BanbuoBaHHbIe coeuHeHHs. VX MOIy4aroT 3a CUET MJIACTUYECKOTO
pacCHIMPEHUs OXBATHIBAEMOM HIIA CKATHUSI OXBATHIBAIOIIEH JIETaNH.

Ha puc. 7.18 moka3zansl HEKOTOpBIE NPUMEPHI PAa3BAIBLIOBAHHBIX COEIU-
HEHUH U CIIOCOOBI UX MOJTy4YeHHs. [[Jsi mpoYHOro ¥ repMETUYHOTO COeTNHEHUS
TpyOBbl ¢ muTol (puc. 7.18, a) oTBepcTHE TPYyOBI PAaCKaTHIBAIOT POJUKOBOM
packaTkoil. [[nsi mpouHOro coeAuHEHUs JeTalled NPUMEHSIOT OTOOPTOBKY
(puc. 7.18, 6) u 3aBanbIIOBKY (puc. 7.18, 6), KOTOPHIE BBHIMOIHSIIOT POJIUKOBBI-
MU BaJIbLIOBKaMH, COBEPIIAIOIIMMH IUIaHETapHOE ABMXKeHue. sl mpoyHOoro
COEIMHEHHSI TOHKOCTEHHOM BTYJIKU C KOPITyCOM OTBEPCTHE BTYJIKH MOABEPra-
0T JIopHOBaHMIO (puc. 7.18, 2).

a

Puc. 7.18. Pa3BaibiioBaHHbIC COEAMHEHUS U CIIOCOOBI UX TOTYYCHUS

Pa3BanpLiOBaHHBIE COCIMHEHUS XapaKTEPU3YOTCA BBICOKOW TEXHOJIOTHY-
HOCTBIO U HAXOJAT Bce 0oJiee NIMPOKOE MPUMEHEHUE.

7.4. O0pa3oBaHue MOTrPELIHOCTEN U31e/IUsA IPU cOopKe

OCHOBHBIM BBIXOJIHBIM ITOKa3aTeJIeM IpoIecca COOPKH SBIIICTCS T€OMET-
pudecKas TOYHOCTb M3JCIHUS, XapaKTepu3yeMasi TOYHOCTBIO TPACKTOPHUHU JIBH-
JKEHUS MOJBIKHBIX YacTell U3JEIUS U OTHOCUTEIBHOTO TIOJIOKEHUS €ro JIeTa-
JeH.
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OCHOBHBIMU TIPUYUHAMH OOPa30BaHMS T€OMETPUUYECKHX IMOTPEIIHOCTEH
U3JIETIUS TIpU COOPKE SIBISIOTCS:
® [IOTPEUIHOCTH Pa3MepoB, POPMBI U PACIIOJIOKEHHS TOBEPXHOCTEN
JIeTaNeil, MOCTYIMAaIMX Ha COOPKY;
® COOCTBEHHBIC U KOHTaKTHBIE AepOopMaIiy JeTalel, BOSHUKAIOIINE
B mporiecce cOopku (coOCTBeHHBIE MehopMaIiiu OOBIYHO SIBIISIOTCS
YOPYTUMH, @ KOHTAaKTHBIE — YIPYTO-TJIaCTUYECKUMHU ).

[Ipu cOopke coenuHsIieMbIe AETAM HATPYXKAIOTCS paclpelleICHHbBIMU U
COCPEIOTOYEHHBIMU CHJIAMHM U MX MOMEHTaMH, MOABEPTasCh PACTHKEHUIO,
CKaTHo, U3rudy u KpyuyeHuto. [Ipyu 3TOM CUIIOBBIE HArpy3KH Ha JETald OKa-
3BIBAOTCS] TECHO B3aMMOCBS3aHHBIMU C MOTPEIIHOCTIMU UX U3TOTOBJICHUS.

Ha puc. 7.19 nokazana cxema nedopmaiuii gerainei peaykropa mpu 3a-
KpEIUIEHUU BUHTAMH HAa OCHOBaHMU. HMXKHSAS IIIOCKOCTH KOpIyca peayKTopa
U BEPXHSSA IUIOCKOCTb OCHOBAHMSI MUMEIOT MOTPEIIHOCTH (popmbl. JlomycTum,
YTO TOYKHM | M 2 pacnonoeHsl ojHa 3a Apyrou. IIpu 3aTsxkke BuHTa 4 penyk-
TOpP ONMPOKHUHETCSI OTHOCUTEIBHO TOUEK | M 2 U CONMPUKOCHETCA C OCHOBAaHUEM
B Touke 3. [Ipu 3aTskke BUHTA S5 Tpou3oiaeT Aedopmaiius Kopyca U OH KOC-
HEeTcsl OcHOBaHus B Touke 6. [Ipu 3akperiennn neopMupyroTcst Takxke 0oKo-
BbIE CTEHKH KOpIIyCa, YTO MOKET HApYILIUThH ITOJIOKEHUE MOJAIIUIIHUKOB M
MpUBECTH K 3amemieHuto Bana. CaedopMHUpyIOTCd W BHUHTBI, YTO MOXET
HapyILIUTh UX HOPMAIbHYIO paloTy.

N

Puc. 7.19. Cxema nedopmanuii
JeTaliel peIyKTopa MpH 3aKPEIICHUH
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Ha puc. 7.20 nmanbl cxembl 00pa3oBaHUs MOTPEUIHOCTEH Mpu cOOpke
pe3b00BbIX coearHeHu. [Ipyn HAIMYUK OTKIIOHEHUS OT MEPHEHANKYISIPHOCTH
OCH pe3b00BOr0 OTBEPCTHS B KOPITYCE OTHOCUTENBHO €r0 MIIOCKOCTU (BCTIOMO-
raTeiabHas 0asza) MMNUIbKa NpH 3aTsKKe railku usrubaercs (puc. 7.20, a), us-
ri0 mmwibku (puc. 7.20, 0) TPOUCXOIUT U NIPH OTKJIOHCHUHU OT HapajuIeIbHO-
CTH BEpPXHEU MIIOCKOCTU MPUCOEAUHAEMON K KOPIyCy JAETaad OTHOCHUTEIHHO
ee HIKHEH MIoCKoCcTH (OCHOBHas 0a3a).

] |
\ Puc. 7.20. IorpemHocty,
BO3HHKAIOIIHE MMPU COOPKE Pe3bOOBBIX
\ | COCIUMHCHUM
a 6

N3ruby mnoaseprarorcs Bajbl, MUMEIOIIME pPE3bOOBbIE CTYNEHHU, ECIIH,
HaIpUMep, TOPEI] TAMKN UMEET OTKIIOHEHHE OT MEPIEeHIUKYISIPHOCTH OTHOCH-
TEJIBHO OCHU €€ pe3bObl. M3rub BajoB BI3BIBAET NEPEKOC KOJIEL MOAIIUITHUKOB,
HapyIIaeT UX HOPMaJIbHYIO pabOTy M MPUBOIAUT K HEPAaBHOMEPHOCTH Bpallie-
HUSL.

Beimie npu paccMOTpeHUM MPECCOBBIX COEIWHEHUH Mojaraiu pacupese-
JIeHNEe KOHTaKTHOTO JaBJICHUS PaBHOMEPHBIM. B eHCTBUTENBHOCTH M3-3a TO-
rpemHocTedl (GopMbl, HApUMEp, OTBEPCTHS BTYJIKH U COCIWHSIEMON C HUM
CTYIIEHU Bajia 3TO pacrpejesieHue OyAeT HepaBHOMEPHBIM IO MOBEPXHOCTU
KOHTaKTa, YTO, B YaCTHOCTHU, MOXKET BBI3BATH MEPEKOC BTYJIKU OTHOCHUTEIHHO
Baja. Takas ’ke TOTPEHIHOCTh MOXET C(HOPMHUPOBATHCS TPU HAMPECCOBKE
BTYJIKH Ha BaJI U MPH HE3HAYUTEIHHBIX MOTPEUTHOCTAX (OPMBI COMPSITaeMbIX
MOBEPXHOCTEH, €ClM, HapUMep, YCHIINE 3alpecCOBKU OyAeT MPHIIOKEHO KO
BTYJIKE BHELIEHTPEHHO.

[Tpu cOopke MpeccoBBIX COENMHEHUH, KaK OTMEYaoCh BBIIIE, MPOUCXO-
IUT YBETTUYCHUE TUAMETPa HAPYKHOU MOBEPXHOCTH OXBATHIBAIOIICH ETAIN U
YMEHBIIICHUE TUaMeTpa OTBEPCTHs OXBaTbiBaeMoi. [Ipu 3TOM Ha yka3aHHBIE
MOBEPXHOCTU B TPAHC(HOPMHUPOBAHHOM BHUE MEPEHOCITCS MOTPEHIHOCTH (Pop-
MBI CONpPATaeMBIX MOBEpXHOCTEH. Cka3zaHHOE MOATBEPKAAET CIETYIOIINUN
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npumep (puc. 7.21). Ha Ban, uMmeromuidl B AMaMeTpPaIbHOM ceueHuu (Hopmy
IIECTUTPAHHUKA C OTKJIOHCHHEM OT Kpyrioctu 5...7 Mkm (puc. 7.21, a),
HarpeccoBbIBIM ¢ HATITOM N =29...31 MKM KOJIbLIO KOHUYECKOTO MOIIIUII-
HUKa. OTKIIOHEHUS OT KPYTJIOCTH OTBEPCTUS U IOPOKKU KAUCHUS KOJIbIA ObI-
7 6u3KuMH K HyJio (puc. 7.21, 6). Ilocine HanpeccoBKH KOJIblia JOPOKKA Ka-
YeHUsl TaKke mpuoOpena ¢opMy miecTurpanHuka. [Ipudem y y3koro Topia
KOJIbI]a OTKJIOHEHHE OT KPYIJIOCTH COCTaBWJIO 4 MKM, a y IIUpokoro — 2...3
MKM (puc. 7.21, ). AHamoru4HbIC SBJICHUS MPOUCXOJAT U IMPHU 3aIPECCOBKE
Hapy>KHOT'O KOJIbla MOIIUITHHAKA B KOPITYC.

| A
S
| =

M 6

a o 8

Puc. 7.21. Bnusinue norpemHocT! GopMbl Bajia Ha TOTPEIIHOCTH
(hopMBI TOPOKKH KaUEHHUsI HAPECCOBAHHOTO HAa HETO KOJIbIla KOHUYECKOTO
MOIIUITHUKA: @ — KpyTJorpaMma Baja; 6 — KpyriaorpaMmMbl OTBEPCTHS
U JOPOKKU Ka4CeHHS KOJbIA 0 COOPKHU; 8 — KPYTIIOTPAMMBI JJOPOKKH
KaueHUs KOJIbIIA MOCJIe COOPKH

CymiecTBeHHbIe yrpyrue aehopmanuid OTHOCUTEIBHO HEXKECTKUX JIeTa-
JIE€H MOTYT NMPOUCXOIUTH U MOJ JIEUCTBUEM BECA IMPHUCOEIUHSAEMBIX K HUM Jie-
Tajeil. IT0 MMEeT MECTO, B YaCTHOCTU IIPU YCTAHOBKE HA CTAHWHY CTAaHKA
CYMNIOPTOB, CTOJIOB U T. I, MOJ JECUCTBHEM BecCa KOTOPBIX HAMNPABISIONINE
CTaHUHBI TporudaroTcs. UToObl KOMIIEHCHPOBATH 3TOT MPOTUO MOCTYMAIOT
cienyromuM obpazoM. Ilepen numdoBaHueM HampaBiAIOMIUX CTAaHUHBI 11O-
CJIETHIO0 JIe(HOPMUPYIOT C MOMOIILI0 BUHTA (puc. 7.22) Tak, 4TOObI HampaB-
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JSIOUIME OKa3aJdiCh BOTHYTHIMHU (BEIMYMHY MpOruda OOBIYHO OMPEAEISIOT
AKCIIepUMeHTanbHO). [locne mmdoBanus 1 0CBOOOXKIEHUS CTAHUHBI OT BO3-
JEUCTBUA BUHTA HANIPABJIAIOIINE CTAHOBATCSA BBIIYKIIBIMH, a II0CJI€ YCTAHOBKU
Ha CTAaHMHY CTOJIA WIK CYyNIOPTA HANPABISAIOMINE BBIIPSIMIISAIOTCS.

—— 1 1
\, e i it ahel Bl Gl

Puc. 7.22. Cxema neopmaniuui CTAaHHUHBI
nepe mIudoBaHUEM HAITPABIISIOIINX

PaccMmoTpeHHBIE TIPUMEPHI NMOKA3bIBAIOT, YTO IS CHUXKEHHUS MOTPEIIHO-
CTeH u3lenuil mpu cOOpKe HEOOXOIMMO: MOBBIIIATh TOYHOCTH JETalIel; B psIe
CITy4aceB MCIOJIB30BaTh JCTAN C TPEIHAMEPEHHBIM HCKaXEHUEM (DOPMBI; OII-
TUMHU3HUPOBATH CaMU Mpoluecchl coopku. Hampumep, npu cOopke MHOTOOOJITO-
BBIX COCIUWHEHUH, KaK YKa3bIBaJIOCh BBINIE, HEOOXOANUMO COOMIOAATh Ompese-
JICHHYIO TIOCIIEIOBATEIbHOCTh 3aTSKKUA TaeK; JUIsl TOBBIIIEHUS TOYHOCTHU
COOPKHU IPECCOBBIX COCTUHEHUH 11e71ecO00pa3HO BMECTO 3aPECCOBKU HUCIIOJIb-
30BaTh COOPKY C TEPMOBO3JCHCTBHEM Ha JCTATU. 3HAYUTEIHLHO IOBBICHTH
TOYHOCTH COOPKH MOHO 32 CUET U3MEHEHUS KOHCTPYKITUU U3CITHSL.

7.5. KontpoJb kauecTtBa coopku. UcnbiTaHne COOPAHHBIX U31eIHil

KauecTtBo wu3menuii B COOpOYHBIX IIeXaX KOHTPOJMPYIOT pabouue-
cOOpILMKH, MacTepa y4acTKOB U KOHTpoJiepsl. [Ipu obieli u y3moBoi cOopke
IPOBEPSIOT:

® Hajguyve HEOOXOIUMBIX AeTalled B COOPAHHBIX COECIUHEHUSX (BbI-
MOJIHAIOT OCMOTPOM);

® [IPaBUJILHOCTH MOJIOXKEHUSI COEIMHEHHBIX JIeTalIel U y3J10B (OLICHU-
BaIOT OCMOTPOM);
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® 3a30pbl B COOpAaHHBIX COCAMHEHUAX (OMPEAEISAIOT C MOMOUIBIO IIY-
MIOB);

® TOYHOCTH PACIOJIO)KCHHUSI COCIUHEHHBIX JeTajied (BBIIOJHSAIOT B
CHeIUaIbHBIX TPUCTIOCOOICHUSIX);

® T'epPMETHUYHOCTh COEIMHEHUN (B CIEUUATIBHBIX MPUCIOCOOICHUSIX)
U TUIOTHOCTH MpUJIETaHUs TOBEPXHOCTEH JieTasneil (Ha Kpacky);

® 3aTSDKKY pE3bOOBBIX COEAMHEHM, MUIOTHOCTh MOCTAHOBKHU 3aKie-
TMOK, IJIOTHOCTh Pa3BaJIbIIOBAHHBIX U APYTUX COCTUHECHUI;

® pa3Mephbl, 3a/1aHHbIE B COOPOUHBIX YEPTEKAX;

® BBINOJHEHHUE CHEHUANBHBIX TPeOOBaHUU (IO ypaBHOBEIICHHOCTH
y3JI0B BpallleHUs, IOJrOHKE 10 MacCe U CTATUYECKOMY MOMEHTY);

e obecrieueHue 3aJJaHHBIX MapaMETPOB COOPAHHBIX U3JEIUMA U UX CO-
CTaBHBIX YacTeil (MPOU3BOJAUTEILHOCTH U HANIOPY HACOCOB, TOYHO-
CTHU JCJIHUTENbHBIX MEXaHU3MOB, KaUeCTBA KOHTAKTOB B 3JIEKTpHUYE-
CKHMX MalllMHax U JIp.);

e BHENIHUN BUJI COOpAHHBIX U3JENUNA (OTCYTCTBUE MOBPEKIACHHBIX
JeTaNel, 3arps3HeHUN U IPYrux 1e(PeKToB).

OOBEKTHI, METOABI U CPENICTBA KOHTPOJIA yCTaHaBiIMBaeT TexHoior. OH
BBIOMPAET CXEMbI KOHTPOJIS U pa3padaThIBaeT TEXHUYECKUE 3a/IaHHs HA pa3pa-
00TKY KOHCTPYKIIUH KOHTPOJIbHO-HU3MEPHUTEIbHBIX UHCTPYMEHTOB M IPHUCIIO-
coOneHui.

B kauectBe npumMepa Ha puc. 7.23 npuBEAEHBI CXEMBI KOHTPOJII HEKOTO-
PBIX TTAPAMETPOB TOYHOCTHU M3/ENUI [6], BBIMOIHAEMOTrO ¢ MTOMOIIBIO HHINKA-
TOPOB YaCOBOTO THUIA.

PanpunanpHoe OMeHMe HMIMHIPUYECKOW MOBEPXHOCTH BpallaloIieics mae-
Talld U3MEPSIOT IO CXEME, MPUBEICHHOMN Ha puc. 7.23, a.

OceBoe nepeMeleHre Bpalaroueiics 1eTany ONpeAEISIOT KaKk Pa3HOCTh
MOKa3aHWI UHIMKATOPa, PACIIOIOKEHHOTO TOYHO 10 €¢ ocu (puc. 7.23, 6).

ToproBoe OueHue Bpamiaromecs AeTaau MNpoBepsOT Mo cxeme, n3o00pa-
YKEHHOM Ha puc. 7.23, 6.

OTKJIOHEHUE OT COOCHOCTU UMJIMHAPUYECKHX MOBEPXHOCTEH ABYX HEIO-
JIBIKHBIX JIETaJIEd KOHTPOJIHMPYIOT MHIUKATOPOM, YCTAHOBJIEHHBIM HAa OJHOU
U3 HUX C MOMOIIBIO Bpariaromieics Mydrol (puc. 7.23, 2).

OTKJIOHEHHE OT COOCHOCTH HMJIMHAPUYECKON MOBEPXHOCTH OJIHOW Bpa-
LIAIOMIENCA JIETaTd OTHOCUTEIBHO IPYrOM HEMOABHXKHOM AETAIN MPOBEPSIOT
o cxeMe, yKazaHHOM Ha puc. 7.23, 0.
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OTkJIOHEHUE OT NPSMOJUMHEWHOCTH MEPEMEIICHUST y3/1a B 3aJaHHOM
HaIpPaBJICHUHN U3MEPSIOT C MOMOIIbI0 HHAUKATOPA U ATAJOHA B BUJE JTMHEHKH
WK ompaBkH (puc. 7.23, e).
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W‘ Puc. 7.23. KoHTpOJIb TOYHOCTH
~ : Pa3IUYHbBIX TAPAMETPOB MAIIUHBI
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OTKIIOHEHUE OT MEPHNEHAUKYISIPHOCTH (ITapajIEIbHOCTH) NEPEMEILIECHHUS
y3Ja K 3aJaHHOMY HAMpaBJICHUIO MTPOBEPAIOT HHAMKATOPOM I10 3TaJOHY,
IpeIBAPUTEILHO BHICTABICHHOMY B 3aJJaHHOM HarpaBiieHuu (puc. 7.23, o).

OTKJI0HEHHE OT MEPHEeHAUKYJSIPHOCTH OCH BpallleHWsl JeTajld OTHOCH-
TEIbHO TJIOCKOCTH KOHTPOJUPYIOT MHAMKATOPOM IO CXEMe, MPUBEICHHON Ha
puc. 7.23, 3.

3aKITI0YUTENBHOW KOHTPOJIBHOW ONEpalveil sBISETCS UCTbITAaHUE U3Jle-
mui. VX HCTBITHIBAIOT B YCJIOBUSIX, MPUOIMIKEHHBIX K AKCILTyaTal[MOHHBIM.
Bce BuapI ncnipiTaHuil ACTAT HA IPUEMOYHBIE, KOHTPOJIbHBIE U CIIEI[HANIbHBIE.

[Tpyu mpreMOYHBIX UCTIBITAHUAX OMPEIENAIOT (PaKTUIECKUE IKCIUTyaTalu-
OHHBIE XAPAKTEPUCTUKHU MAIIUHBI (TOYHOCTb, YKECTKOCTh, MOIHOCTh, MPOU3-
BOJIUTEIBHOCTD, 3aTPAThl SHEPTUU U JIp.).

Ecnu y uznenust oOHapyXUBaroT A€PEKTHI, TO MOCIE UX YCTPAHEHUS IIPO-
BOJISIT KOHTPOJIbHBIEC UCTIBITAHUSI.

CriennanbHbIE MCIIBITAHUS BBITIONHSIOT JUIS M3y4eHUs W3HOCA JAeTaleid,
YCTaHOBJIEHMsI MPUTOJAHOCTH HOBBIX MapOK MaTepHalioB NIl OTBETCTBEHHBIX
JieTaNel U U3y4eHus APYyrux SBJICHUM B MalllMHAX.

7.6. OcHOBBI pa3padOTKH TEXHOJOTHYECKOr0 NMPouecca COOPKU u31esust

TexHonornueckuii npouecc cOOpKU U3JENUs pa3padaThIBalOT B HEPBYIO
ouepellb — 10 pa3pabOTKH TEXHOJOTMYECKHUX IMPOLIECCOB M3TOTOBIECHMS AETa-
mu. Takast mocnegoBaTeIbHOCTh OOBSICHSAETCS TEM, YTO NP MPOEKTHPOBAHUU
TEXHOJIOTMH COOPKH M3/JENHs MOTYT BHOCUTBHCS M3MEHEHHS B KOHCTPYKLUHU
JeTanell U MpenbsBiIsieMble K HUM TEXHUYECKHe TpeOOBaHUS, HalpuMmep, MO
TOYHOCTH.

7.6.1. UcxoaHble JaHHbIE U MOCJIEI0BATEILHOCTh Pa3padoTKu
TEXHOJIOTHYECKOT0 NMpoiecca cCOOPKHU U3aeus

Hcxonnyro nHpopmanuio, HeOOXOAUMYIO [l pa3pabOTKU TEXHOJIOTHUY e-
CKOTO Tpoliecca COOpKU M3JeNHsl JeISIT Ha 0a30Byl0, CIPABOYHYIO U PYKOBO-
JSILYIO.

[Ipu pa3paboTke TEXHOJOTHYECKOIro Mpolecca Uil HOBBIX MPEeANpHUsITHI
¥ TIPOM3BOJICTB 0a30BHIMH MCXOJHBIMH JAaHHBIMHU SIBIISTIOTCS: COOPOYHBIC Yep-
TEXXH U3CNUS U y3JI0B, CTIeU(UKALNN JIeTalel, TEXHHUECKHUEe YCIOBUs cOop-
KM U UCHBITaHUS U3Jenus, padoune 4epTexH JeTaneld, BXOIIIMIUX B U3/ENue,
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roJoBoi 00beM BbllTycka u3aenuil. COOpOUYHBIN YepTeX AODKEH COJEp>KaTh
HE0OXO0IUMbIE TIPOEKIIMU U pa3pesbl, pa3MeEpPbl, BbIIEPKUBAEMbIe TIpU COOPKE,
MOCAJKH B COIPSKEHUSIX, JAHHBIE O MACCE U3IEIUSA U €r0 COCTaBHBIX YaCTEM.
B TexHMUYeCKHX yCIOBHSX YKa3bIBAIOT TOYHOCTH COOPKH, KAYECTBO COIPSIKE-
HUW, UX TePMETHIHOCTh, KECTKOCTh CTBIKOB, MOMEHTHI 3aTSHKKH PE3bOOBBIX
COEIMHEHHM, TOYHOCTh OATTAHCUPOBKH BPAIIAIOIIMXCS YaCTEH, yKa3aHUsA O Me-
TOAAaX BBINOJHEHHS COETMHEHUN U METOJAX KOHTPOJIA U3IEIHIA.

[Ipu pa3paboTke TEXHOJIOIMYECKOro mpolecca s ACHCTBYIONIUX MPei-
MPUSATUH HEOOXOAMMO TaK)Ke pacroJiaraTh CBEACHHSIMH 00 WMEIOIMUXCS B
cOOpPOYHOM TMPOU3BOJICTBE CPEACTBAX TEXHOJOTMUYECKOTO OCHAILICHUS, MPOU3-
BOJCTBEHHBIX IIOIIASIX U IPYTUX MTPOU3BOICTBEHHBIX YCIOBHUSX.

K cnpaBounoil nHGOpMaIMK OTHOCST KAaTajJOTU U CIPABOYHHUKHU IO cOO-
POYHOMY 000PYIOBAHUIO U TEXHOJIOTMUECKOW OCHACTKE, HOPMATUBBI BPEMEHU
Ha cJecapHO-COOpPOUYHbIE pabOTHI U Ap.

PykoBoasieit ungopmanuenn sSIBISIOTCA JaHHbIE O MEPCHEKTUBHBIX TEX-
HOJIOTMYECKUX MpOoLeccax B OTPACiM, CTAaHAAPThl HA TEXHUYECKYIO JOKYMEH-
TaIM0, OCHOBHBIE TPEOOBAHUS IO MEPCIIEKTUBAM Pa3BUTHS MPOU3BOJICTBA Ha
MPEINPUSTUH.

TexHosornyeckuii npouecc cOOpKU U3Jeusl pazpadaThIBalOT B OMNpeje-
JIEHHOM MOCJIeA0BATEIbHOCTH.

1. Omnpenensiercss TUN MPOU3BOJCTBA M YCTAaHABIMBAETCA COOTBET-
CTBYIOII[asi EMy OpraHu3aluoHHas ¢popma coopku. OrnpeaeseHue Tuma mpou3-
BOJICTBA BBIMIOJHACTCS TaK €, KaK NpPU HM3rOTOBIECHMM Jetaneil. CpenHee
IITYYHOE BpeMs Ha ONepalusx TEXHOJOTMYECKOTo Mporecca cOOpKU MPUHU-
MAIOT 0 TEXHOJOTHYECKOMY MPOIECCY COOPKH aHAJIIOTMYHOTO W3JIETUSl WIH
pPacCUMTHIBAIOT MO YKPYIMHEHHBIM HOpPMAaTHMBaM Ha pa3INYHbIE KOMILIEKCHI
cOOpOUYHBIX PaldoT.

2. OcCymecTBIAIOT TEXHOJOTHYECKUA KOHTPOIh COOPOYHBIX dYepTe-
KEeW U3MIENUs U €ro y3JI0B Ha MPEAMET COOTBETCTBUSI UX KOHCTPYKIHI TpeOo-
BaHUSM TEXHOJIOTUYHOCTHU TIPU COOPKE /IS YCIOBUM JAHHOTO TIPEANPHUSTHA.

3. VYcraHaBIMBAIOT MOCIEIOBATEIBHOCTh COSAMHEHUIN BCEX Y3JI0B H
JeTane M3enusi, COCTABISIOT CXeMbl 001Iel U y310Boil coopku. Ilpu 3ToM
YUHUTBIBAIOT, YTO HA OOILYI0 COOPKY JOHKHO MOAABATHCS BO3MOXKHO OOJIbIIEE
YHUCJIO NPEBAPUTEIBLHO COOPAHHBIX Y3JI0B M BO3MOKHO MEHBIIEE — OTAEIIb-
HBIX JeTajel; olmas cOopka J0JDKHA OBITh B MaKCHMAJIBHOM CTEIICHH OCBO-
O0OXJeHa OT BBIMIOJHEHUS MEJTKUX COOPOYHBIX COCIMHEHHN W Pa3TUIHBIX
BCIIOMOTaTEIbHBIX pa0oT.
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4. YcranaBnmuBaroT HanOosiee 3(PGEKTHBHBIE CIOCOOBI COCTUHECHHUS
JeTaneil, IPOBEPKU IMOJIOKEHUH M (PUKCALMU BCEX COCTABISIOLIUX H3ZENIne
y3710B U jaeraneil. PopMUPYIOT CTPYKTYpy M COAEpKAHHE TEXHOIOTMUECKHX
oreparfii COOpKU 1 ONPEAEIAIOT METO/IbI KOHTPOJIS M UCTIBITAHUS U3IEIHSL.

5. PazpabatrpiBaloT HEOOXOAMMYIO AJISi BBIMOJHEHUS TEXHOJIOTHYE-
CKOT'O IpoIliecca HECTAHIAPTHYIO TEXHOJIOTMYECKYI0 OCHACTKY.

6. IIpou3BOAST TEXHOIOIMUECKOE HOPMHPOBAHUE COOPOUHBIX paboOT
U OIPENEISAIOT TEXHUKO-DKOHOMUYECKHE [MOKA3aTeIN TEXHOJIOTHYECKOrO MPO-
recca COOpKH.

7. OQopMIISIIOT TEXHOJOTHYECKYIO TOKYMEHTAIHIO.

7.6.2. TexHOJIOTHYECKH KOHTPOJIb COOPOYHBIX YepTeKei

VYKa3zaHHBIN KOHTPOJIb BBITIOIHSIOT JIJIsi OIIEHKU COOTBETCTBUS KOHCTPYK-
[IUU U3JeUsl TPEOOBAHUSAM TEXHOJIOTMYHOCTU TpU cOOpKe. DTU TpeOOBaHUS
MOTYT OBITh CHOPMYTUPOBAHBI CIACAYIOIIUM 00pa30OM.

[Ipexxne Bcero KOHCTPYKIMSI MaIllMHbBI JTOJDKHA JOMYCKaTh €€ COOpKYy U3
MPEABAPUTEIHO COOpPAHHBIX Y3JIOB. DTO IO3BOJIAET OCYIIECTBISATH Hapa-
JENBbHYI0 COOPKY Y37I0B U 0010 COOPKY, UTO COKpAIIaeT ATUTEIHHOCTD IUK-
71a COOPKU MAIlIMHBI. 3HAYUTEIBHOE MPEUMYIIIECTBO 00ECIIEYNBACTCS B CIyUae,
€CJIM y3eJ SIBJISIETCS arperatoM, KOTOPBIM Imepes| rnmojadeid Ha oOIryro cOOpKy
MPOXOJUT KOHTPOJb M HUCIBITAHUE; STUM YCTPAHSETCS MOSIBICHHUE N1€PEKTOB
Ha 0011ei COOpKE M MOBBIIIACTCS KAaUeCTBO U3ICIUH.

MaivHa B 1€I0M JIOJ>KHA UMETh MPOCTYI0 KOMIIOHOBKY, HE BBI3bIBAIO-
IO 3aTpyAHEeHUH 1pu cOopke. CienyeT Mo BO3MOKHOCTH YMEHbINIATh KOJIH-
YECTBO HAMMEHOBAHMM JeTajeil U y3J0B MAIlIMHbBI, a TAKKE CTPEMUTHCS K UX
B3aMMO3aMeHsAeMOCTH. Vicronbp30BaHue CTaHIAPTHBIX JeTaliel U y3J0B (arpe-
raToB) IMO3BOJIIET MPUOOpPETaTh MX CO CTOPOHBI IO CPABHUTEIHHO HU3KOMN
neHe. CokpalieHue HOMEHKJIATYphl BHHTOB M OOJITOB JAe€T BO3MOXHOCTH
HauOoJnee 3(h(HEKTUBHO HUCIOJIB30BaTh NPHU COOpKE PE3bOOBBIX COCTMHECHHIMA
MEXaHU3UPOBAHHBIC UHCTPYMEHTHI.

Cokpartienue 4uciia getajiei B U3JeIUU JOCTUTAeTCs MyTeM OO0bheauHe-
HUS B OJHOM aetanu (yHKIMA HecKoJbkuxX. Hampumep, BUHT ¢ OypToMm
(puc. 7.24, a) BemomnHseT GyHKIIMKA BUHTA U MaiOb1. [Ipu U3roToBICHNN BUH-
Ta U3 KampoHa OOecreunBaeTCs yIUIOTHEHUE coenuHeHus. OTrubanueM Kpas
Oypta BuHTa (pHc. 7.24, 6) 1 BBIIOJHCHUEM Y TAWKH KOHHYECKON OIMOPHOM I10-
BepXHOCTU (puc. 7.24, ) TOCTUraeTCs UX CTOIIOPEHHE.
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KoHncTpykins MamHbl JOHKHA 00€CTIeYuBaTh BO3MOXKHOCTh YJOOHOTO U
CBOOOZHOTO TOJBOJIa BBICOKOIIPOU3BOJUTENBHBIX MEXAaHU3UPOBAHHBIX WH-
CTPYMEHTOB K MECTaM COCIMHEHUS JETAJIECH, JIErKOCTh UX 3aXBaTa IPy30I0/1b-
€MHBIMU YCTPOWCTBAMH [JIsl TPAHCIIOPTUPOBKH M YCTAaHOBKH Ha cOOMpaemMoe
u3Jeiue.

I

>

A

Y
>
=p!

/

Puc. 7.24. Ilpumepsl TEXHOIOTUYHBIX KOHCTPYKIIMI J1eTanell U COeAMHEHUN

COopka MaliMHbl JOJDKHA TPOU3BOJIUTHCS 0€3 MPUMEHEHMS CIIOMKHBIX
MIPUCTIOCOOJICHUI, PEANOUTUTEILHO 0€3 MoBOpoTa 0a30BOM neTanu (C KOTo-
poil HauuMHaeTcs cOOpKa), IMyTEM OCYIIECTBICHUS MPOCTHIX JBIXKCHUM IS
YCTAHOBKM COCAMHSIEMBIX JIeTalield, MOJABOJA W OTBOJAA COOPOYHBIX HUHCTPY-
MeHTOB. ba3zoBas netasib JOJKHA OBITH JOCTATOYHO JKECTKOM M UMETh HaJExkK-
HbI€ TEXHOJOTUYECKUE 0a3bl, MO3BOJISIONINE 00ECTIEYUTh BBICOKYIO TOYHOCTh
ee ycraHoBku. CrieslyeT COKpaiaTh Mpu COOPKE COBMECTHYIO MEXaHMUYECKYIO
00paboTKy JeTaneil, a Takke MPUTOHOYHBIEC PAOOTHI.

Kpome nepeunciieHHbIX 00IIUX TPEeOOBAaHUN HYKHO YUUTHIBATh YACTHbBIC
yclIoBUS COOPKH pa3nuuHbIX coequHeHui. [Tpu cOopke coearHeHH ¢ 3a30poM
WJIM HATSATOM JICTAJIM JOJDKHBI MMETh 3aXoHble dacku (puc. 7.24, 2), a Takke
Harpasisitomue nosicku A (puc. 7.24, 0) nns ycrpanenus nepekoca. [lpu 3a-
MIPECCOBKE Majiblla B OTBEPCTHE BUIKU (pHUC. 7.24, ¢) BO u30exaHue 3aUPOB
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COEIMHSIEMbIE TTIOBEPXHOCTH 3TUX JETaNe HY>KHO BBIIOJIHATH CTYIIEHYATHIMH,
IpUYeM IIHUPUHA MOsICKa A B BUJIKE JTOJDKHA ObITH OOJIBIIE ITUPUHBI €€ TOsSICKa
b (b, >Db,).

BuHTBI U ralikul AJi MOBBIIIEHUS] TPOU3BOAUTEIBHOCTH COOPKH CIIENyET
3aBUHYMBATh U 3aTATUBATH TOPLIOBBIMU KitouaMu. [[Jis1 3TOro JOJIKHO OBITH
MIPEAYCMOTPEHO JOCTATOYHO OOJBIIOE PACCTOSIHUE OT BUHTA (TaliKH) 10 CTEH-
KM KOpItycHO# aeramu (puc. 7.24, o). Bo MHOro0osiToBOM (BUHTOBOM, IIIIH-
JICYHOM) COCTMHEHHH PACCTOSHUEC MEXKIYy OCSIMHU PE3bOOBBIX JIeTael JTOJIKHO
OBITH JOCTATOYHBIM JJIsI IPUMEHEHHS MHOTOUINUHICIBHBIX 3aBEPTHIBAIOLIUX
YCTPOUCTB. ['aillku, pacIiOIOKEHHbIE HA BHYTPEHHEW IMMOBEPXHOCTU HCTAJIEH,
JUISL HQZEKHOTO CTOMOPEHMS CIAEAYET IIMJIMHTOBATh; TalKH, PaCIOIOKEHHBIE
Ha Hapy>XKHOW MOBEPXHOCTH, MOXHO YCTAHABJIMBATH C MPYKUHHBIMU IIaii0a-
MU, 4TO yTPOIIIAET COOPKY.

[Ipu aBTOMaTHuUeCKOl COOpKE K KOHCTPYKLUHU HM3AENUS HPEIbSIBISAIOTCS
JOTIOJTHUTENbHBIE TpeOOoBaHMs. JleTanu AOKHBI UMETh MPOCThIE CUMMETPHY-
HbIe ()OPMBI, UTO YIPOUIAET 3aJa4y X OPUEHTALMU MIPHU BblAa4e U3 OYHKEPHO-
OPUEHTHUPYIOIIMX YCTPOMCTB Ha padOUyr0 MO3HMIMI0 COOPOYHOTO aBTOMATA.
KoHncTpykuus neranei nomkHa ObITh TakoM, 4TOOBI IpPU BbIJAUE U3 OyHKEp-
HBIX YCTPOMCTB HE IIPOUCXOJMIIO MX B3aUMHOTO cueruieHus. Cienyer Makcu-
MaJbHO IIMPOKO MCIOJIb30BaTh CTAHAAPTHBIE WM HOPMAJIU3UPOBAHHBIE J€Ta-
JU 17151 OOJIBIIETO TPUMEHEHHS OJTHOTUITHBIX COOPOYHBIX ycTpoicTB. Lleneco-
00pa3HO 3aMEHSTh Pa3bEMHBIE COCAMHEHUS HEPa3beMHBIMU, IPUMEHSS KIIETI-
Ky, pa3BajibloOBKy U T. 1. COOpKa J0JKHA BECTUCH IPU MPOCTHIX (TpeuMyIiie-
CTBEHHO IPSIMOJIMHENHBIX) JIBUKEHUSAX UCIOJHUTEIBHBIX YCTPOKWCTB aBTOMATA
0e3 nmoBopoTa uzgenus. JJis moBbIIEHUS HaIEKHOCTH paOOThl COOPOYHBIX aB-
TOMATOB B PsiJI€ CIy4YaeB LEIeCO00pa3HO MOBBIIIATH TOYHOCTH JI€TaJeH.

BaxXHBIM 3TanoM TEXHOJIOTMYECKOTO KOHTPOJIS SIBJISETCA pPa3MEPHBIN
aHaIM3 KOHCTPYKIMU wu3nenus. Beibop MetronoB oOecreueHusi TpeOyemoit
TOYHOCTH 3aMbIKAIOLINX 3BE€HbEB KOHCTPYKTOPCKHUX PAa3MEPHBIX LIeNel, pacyeT
JIOIYCKOB M MPEAEIbHBIX OTKIOHEHUI UX COCTABJISIIOUIMX 3BEHbEB MPOU3BOIUT
KOHCTpYKTOp. TexHonor mpoBepseT MpuHAThIE UM penleHus. Takas mpoBepka
CBOJIUTCSL K aHaIM3y OOOCHOBAHHOCTU NMPUHATHIX METOJOB JOCTUXKEHUS TOY-
HOCTHM 3aMBIKAIOIINX 3BEHbEB KOHCTPYKTOPCKHMX Pa3MEpPHBIX LIENE Yy3JI0B U
U3JIETHS B LIEJIOM U PEIICHUIO OOpaTHBIX 3a]ay JIJIsl TUX LIETICH.

Ha ocHOBe T€XHOJIOTHYECKOr0 KOHTPOJII COOPOYHBIX YEPTEKENU U UepTe-
KEU JeTalIell COCTABISAETCS NEPEYEHb 3aMEUaHUM U MPEIIOKEHUN 10 U3MEHE-

HHUIO KOHCTPYKIOWH H3JCIIUA U 11apaMCETPOB TOYHOCTH ):[eTaneﬁ, KOTOPLBIC CO-
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racyroTcs: ¢ KOHCTpykTopoM. [locnennuii nocne aHann3a 3TUX 3aME€YaHUU U
PEIJI0KEHU MOKET BHECTH U3MEHEHUSI B KOHCTPYKIIMIO U3/IENHs], 00ecreyn-
BaIOIIIME MOBBIIICHHE €T0 TEXHOJIOTMYHOCTH TIPU COOPKE.

7.6.3. Pa3paboTka nocjaeaoBaTeJIbHOCTH COOPKH M31eJIHsl.
IIpoexkTHpoBaHUe COOPOYHBIX ONEpPaAHii

[TocnenoBaTenbHOCTh COOPKH OMpEACISICTCS KOHCTPYKIIMEH W3AETus U
MPUHATHIMU METOJaMU 00€CIIeUeHUsT TOYHOCTH 3aMBIKAIOIINX 3BEHBEB pa3-
MEPHBIX LIECTIEH.

OO6uryro cOOpKY HAUMHAIOT C YCTAHOBKU 0a30BOM JeTalld, B KAU€CTBE KO-
TOpPO¥ OOBIYHO MCHOJIB3YETCS paMa, CTAHWHA, OCHOBAaHHUE U T. . ba3oByro Je-
TajJb CTaBAT B MOJIOXKEHUE, yao0HOe s coopku. Eciam aTa getans He JocTa-
TOYHO JKECTKas, TO €€ YCTaHaBIMBAIOT (YaCTO C BBIBEPKOW) B KECTKOE IPH-
CIOCOOJICHUE U TIPU TOJIBIXKHON COOpKE TIEPEMEIAI0T BMECTE C TUM MPHUCIIO-
cobnenueM. C ycTaHOBKM 0a30BO#l JeTalld HAYMHAIOT COOPKY JIFOOOro y3ia.
[Tocne ycTtaHoBKH 0a30BOM JIETaIM HA HEE MOCIEAOBATEIIHHO MOHTHPYIOT BCE
JICTAH U y3JIBL.

[Ipu pa3paboTke mocaeA0BaTEIbHOCTH COOPKU HYXKHO NMPHUIEPKUBATHCS
CJIEIYIOIIUX OOIINX PEKOMEHAIUH.

1. TlocnenoBaTeNbHOCTh YCTAHOBKHU JI€Tajiell JIOJDKHA OBITh TaKOW,
9TOOBI paHee CMOHTHPOBAHHBIC ACTAIA HE MEIIAIHA YCTAHOBKE CIICTYIOMINX.

2. HeobxoamMmo CTpeMHUTHCS K TOMY, YTOOBI B TIpoliecce COOpKH Ma-
IMHBI 0BT MUHUMAJILHBI YaCTUYHBIE pa300pKU paHee COOPAHHBIX Y3JIOB.

3. TpynoemkocTh COOpKH OOJIBIMHCTBA Y3JIOB JOJDKHA OBITH MPH-
MEpHO OJMHAKOBA.

4. Tlpm obecreueHUH TOYHOCTH 3aMBIKAIOIINX 3BCHBEB Pa3MEpPHBIX
ereld MeToA0OM MPUTOHKU MPUTOHOYHBIE paOOThI HYKHO BBITIOTHATH BHE CO-
OupaeMoro U3ACIus.

[TocnenoBarensHOCTh COOPKU OYE€HBb YJIOOHO MPEACTABISTH B BUIIE CXEM
(puc. 7.25), kotopble pa3pabaTbIBalOTCSI HA OCHOBE COOPOYHBIX YEPTEKEN U3-
nenusi. CHauasna pa3padarbiBalOT cxemy oOiei coopku (puc. 7.25, a), a 3arem
— CXeMBl y3JI0BOM cOopku (puc. 7.25, 6). [leranmu u y376I Ha cXxemMax COOpPKH
M300paKaroT B BUJE MPSMOYTOIHHUKOB. {151 0003HAUYECHHS JeTanu B MPSIMO-
VTOJBHUKE YKa3bIBAIOT €€ HAWMMEHOBAHHWE, HOMEP TMO3WUIIMH M KOJMYECTBO.
VY3en 0603HauaOT Mo 0a30BOM JIeTalid, C KOTOPOU HAYMHAIOT €ro COOpPKY, J0-
0aBisis mepes; HOMEPOM MO3UIIUU ATOH aeTtanu uHaeKe «CO0.». CxeMbl cOOpKH
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MOTYT COJAEpXXaTh HAJIMCH, TMOSCHAIOIINE XapakTep COOPOYHBIX pPabOT

(puc. 7.25, 0).

Jetanu

bazoBas

IeTanb

——"

N3nenme

\ V3181

2511

IIposepurs
3a30p

1

C6.7|

3ampeccoBarhb

C6.23 1

[ToxkynHOM
| —

[ yzen

C6.9 1

7

HasBanue
Ne | Kos-Bo

51 1
Packnenars

Puc. 7.25. Cxembl cOOpKu: a — 00111e#l; 6 — y3710BOM

Cxembl COOpPKM SIBIIIFOTCS IOKYMEHTOM, IO KOTOPOMY PaOOTHUKH COO-
POYHOTO IIeXa 3HAKOMSTCS C TIOCIEIOBATEIBHOCTHIO COOPKM M3AETHUS U CO-
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Jep>)kaHueM COOPOYHBIX padoOT, OPraHU3yIOT TPOIECC COOPKH, BEIYyT KOM-
IUIEKTOBAHUE JIETaJeil U Y3JI0B U UX MOJa4y B OMpPEeICHHON MOCIIeI0BATEb-
HOCTH K MECTaM COOPKHU.

Ha ocnoBe cxem cOopku pa3pabaThIBAIOT TEXHOJIOTHUECKUN TMPOIECC
coopku. [IpousBoaar popmupoBanue onepannii, BBIOUPAIOT WU TPOEKTUPYIOT
Y U3rOTABJIMBAIOT CPEJICTBA TEXHOJOTMYECKOIO OCHAILEHUS COOpPKH, OIpere-
JISIFOT HOPMBI BPEMEHHU Ha BBITIOJIHEHHE COOPOYHBIX OTEepallui.

HopmupoBanue cOOpOYHBIX pabOT MPOU3BOJIUTCA C HCIOJIb30BAaHUEM
HOPMAaTHMBOB BPEMEHHM Ha CIECapHO-COOPOYHBIE pabOThI, KOTOPHIE COAEpKAT
HOPMBI OTIEPAaTUBHOTO BPEMEHHU BBIMIOJHEHUS HanOOJIee PaCHpOCTPaHEHHBIX
COOPOUYHBIX MEPEXO/IOB.

Copepxanre cOOpPOYHBIX OIEpalii 3aBUCUT OT TUIA MPOU3BOJCTBA U
COOTBETCTBYIOILIEH €My OpraHU3alMOHHON (POPMBI COOPKH.

[Ipy HENMOTOYHOW CTAIMOHAPHON COOPKE CTPEMSTCS K TOMY, YTOOBI OIle-
parys BKJIIOYaja KOMIUIEKC MEPEX0I0B, BHIIMOJIHEHNE KOTOPHIX MOKHO BO3JIO-
KUTh Ha pabodero uiau Opuraay padouyux, CHEHUATU3UPYIOIIKUXCS Ha BBINOJ-
HEHUM JAHHOTO BHJa paboT. YacTo omepamuio cocTaBiisieT cOOpKa KaKoro-
1m0 y3na.

[Ipr HEMOTOYHOM MOABUKHOM, MOTOYHOM CTAlMOHAPHOM W IOABUKHOU
cOOpKax JIUTENBHOCTh ONEpaluui JTOJKHA ObITh PABHOM WJIM KPaTHOM TakTy
BBIITyCKa M3aenuid. Eciiu AMUTeNbHOCTh ONepalyy B LEN0Ee YUCIIO Pa3 MPEBbI-
IIaeT TAKT BBIIIYCKA, TO €€ HYKHO BBIIOJIHATH B HECKOJIBKO MOTOKOB. CHHXPO-
HU3alMs COOPOYHBIX ONepalui MpU NOTOYHOU COOPKE MOXKET ObITh JTOCTUTHY-
Ta MyTEeM M3MEHEHUS MX COJIepKaHHWs, W3BICKaHUs OoJiee MPOU3BOIUTEIBHBIX
METOJI0B COOPKH, HUCIIOJIb30BaHUsI 00Jiee TPOU3BOIUTENILHOTO 000PYI0BaHUS U
TEXHOJIOTMYECKON OCHACTKH, a TaKKe M3MEHEHUs PEKUMOB paboThl 000pya0-
BaHUSI.

Ha puc. 7.26 B xauecTBe npuMepa NMpUBEAEH ICKU3 y3ia (CTyNullbl); Ha
puc. 7.27 nana cxema ero cOopku. IIpornecc cOOpku HauMHAIOT CO COOPKHU
mkuBa (CO6. 8). DTOT mpoIecc 3aKIOYaeTCcsl B MOCIEI0BATEIHLHON YCTaHOBKE
BHYTPb IIKUBA 8 yIIOTHUTENBHOTO KoJbila 10, mepBoro moammunuuka 7, BTyJI-
ku 12 u BTOporo nmommumnHuka 7. [Tocne atoro mku (CO. 8) HanmpecCOBBIBAIOT
Ha cTynuity 11 u ycraHaBnmBaioT ctonopHoe koubio 3. [anee cobupator dma-
Hen (C6. 5), npu 3TOM yCTaHaBIMBAIOT Ha (iaHer 9 KpbIKY 1, 3akperistor
€€ BUHTaMH 2 U CTaBsAT NMPOKIaAKy 6. 3atem cobpannsiii daanen (Cb. 5) npu-
BEPTHIBAIOT BUHTAMH 4 K 4YaCTUYHO COOPAHHOM CTyMHIIE U MOJy4aroT coOpaH-
HbIit y3en (CO. 11).
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HanMeHoBaHME W cOAEp)KaHHWE OINepaluil TEXHOJIOTHYECKOro Ipolecca
CcOOpKHM CTYNUIIBI PEACTaBICHO B Ta0d. 7.2.

Tabmuma 7.2.
Texnonornueckui Imponecce C60pKH CTYIIUIBI
Ne ore- HaunmenoBanue ConeprkaHue onepariu
pauuu oreparuu (moce10BaTeIbHOCTD MIEPEXOI0B)
1. 3akpenuTh MKUB 8 B IPUCTIOCOOJICHHH.
2. Ycra"osurs koiso 10.
005 Co6opxka mkuBa (C6. 8) 3. CmazaTh ¥ yCTAaHOBUTH TOJIIIUITHHK 7.
4. TIpoTepeTb U yCTaHOBUTH BTYIKY 9.
5. CMma3aTh ¥ yCTAaHOBUTH MOAIIUITHHK .
1. 3akpenuts crynuny 11 B npucnocoGieHum.
010 YcranoBka mkuBa (C6. 8) 2. YcranoButs mkuB (CO. 8) Ha crynuy 11.
3. YCTaHOBHTH KOJBIIO CTOIIOPHOE 3.
1. BakpenuTh ¢uanen 5 B IpUCIOCOOICHHH.
015 CGopxa (rana (C6. 5) 2. YCTaHOBHTH KpBIIKY 1.
3. 3akpenuTh KPHIIIKY BHHTaMH 2.
4. YCcTaHOBUTH MPOKIIATKY 6.
020 Veranosxa drasa (C6. 5) 1. Ycranosuth (anerr (CO. 5).
2. 3akpenuts ¢anern (CO. 5) Buntamu 4.
1. ITpoBepHTh JISTKOCTh BpaIICHHs [IKKBA 8.
025 KontposbHas 2. IlpoBeputh OMeHHE MOBEPXHOCTH b oTHOCH-
TEJILHO MOBEPXHOCTH A.
KOHTPOJIBHBIE BOITPOCBHI
1. Kak knmaccuuuupyrorcs mporecchl COOpKU MO CTaausSM BBINOIHE-
HUS M YPOBHIO MEXaHU3AIMU U AaBTOMATU3AIUN?
2. HazoBuTe OCHOBHBIC OpraHHU3aIlMOHHBIC (POPMBI COOPKU U NalTe UX
XapaKTePUCTHUKY?
3. HazoBuTe m10CTOMHCTBA PE3bOOBBIX COCTMHECHHM.
4. Kak obecrnieuynBaeTcs 3aTsHKKa pe3bOOBBIX COCAMHEHUN?
5. Kak obecrnieunBaeTcsi HEMOABUKHOCTD IITTUJIEK B KOpIyce?
6. Kak nmpousBoauTcsi cOopka monepedyHo-IpecCOBBIX COSTUHEHUN?
7. KakoBbl mpenMyIecTBa MonepevyHo-TIPECCOBBIX COCTUHEHUA Tepe]]

MIPOIOJIBHO-TIPECCOBBIMHU?
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8. B uem cocTouT CyIHOCTH THAPONPECCOBON COOPKU-Pa300pKU?

9. KakoBbI JOCTOMHCTBA KJICMIAHBIX M Pa3BaIbIOBAHHBIX COCTUHEHUN?

10.KakoBbI IMyTH MOBBIIICHUS T€OMETPHUECKON TOYHOCTH U3ACIUN TpU
coopke?

11.Kakue BUJbI HCTIBITAHUN TPOXOJIUT COOpAHHOE U3JENHe?

12.KakoBa mMoOCIe0BaTEIBLHOCTh Pa3pabOTKH TEXHOJOTUYECKOTO Mpo-
1iecca cCOOpKH U3IeIHs?

13.Yto BKIIIOYAET B CEOS TEXHOJOTHYECKHUI KOHTPOJIb COOPOUHBIX Yep-
Texen?

14.Kakum TpeOOBaHUIM JOJHKHA yIOBICTBOPITH KOHCTPYKLIUS U3CIUS
TS 00€CTIeYeHHSI TEXHOJIOTUIHOCTH MPHU cOOpKe?

15.Kak cTpouTtcsi cxema cOOpKU u3enus?

16.Kak onpenensercs conepkanue cOOPOUYHBIX onepanuii?
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