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1. LUENW N 3A0AYU PABOTHI

O3HaKOMHTBCS C METOJUKOM pacueTra Mara3uHHOrO YCTPOICTBA.
PaccunTaTe Mara3uHHOE 3arpy304HOE YCTPOMCTBO M0 33JaHUIO.

2. YCNoBUA NPOBEAEHUA PABOTDI

HeoOxomuMbpiM ycoBHEM MNPOBEACHHS] M BBIMOJIHEHUS MpaKTUYeE-
CKO# paboThl AOJKHBI OBITh: CAMOCTOSITENIbHAS MOATOTOBKA CTYACHTOB K
BBITIOJTHEHUIO MPAKTUYECKOW pabOThl, CTYJACHT JAOHKEH O3HAKOMHTHCS C
METOJAMYECKUMH YKa3aHUSIMHU TI0 BBIMOJHEHUIO JAHHOW MPaKTHYECKOU
paboThl, U3YYNUTh TEOPETHUYECKYIO YacTh pabOThl M MOJITOTOBUTH OJAHK
OTYeTa COIJIACHO 1.6 HACTOSIIMX METOAMYECKUX yKa3aHWil. B Hauane
NPaKTUYECKOTO 3aHATHS IPENo/aBaTeNb BbIMOIHIAET KOHTPOJIb CTEHNEHU
HOJTrOTOBJICHHOCTH CTYACHTOB K BBINOJHsEMOI pabote. CTyneHTHI, ypo-
BEHb MOATOTOBJIEHHOCTH KOTOPBIX HE COOTBETCTBYET BBIIIEH3I0KEHHBIM
TpeOOBaHUSM, K BBIIMIOJTHEHUIO PAOOTHI HE IOMYCKAIOTCS.

3. TEOPETUYECKAA YACTb

[Ipu aBTOMAaTHM3aIUu 3arpy3kd IMITYYHBIX 3arOTOBOK Ha CTaHKaX-
aBTOMaTax C TMOMOIIbI0 Mara3WHHBIX 3arpy304YHBIX yYCTPONCTB OpHEHTA-
M0 M 3aKJIaJIKy 3arOTOBOK B Mara3wH (JIOTOK-HAKOTHUTENb) MPOU3BOISAT
BPYYHYIO, a MOJa4y U3 JIOTKA-HAKOMHTEIIS B IIMUH/IEIb CTAHKA U BBITPY3-
Ky 00pa0OTaHHOH JeTalli — aBTOMATHYCCKH.

Mara3uHHbBIE 3arpy304YHbIC YCTPOMCTBA MPHUMEHSIOT B MacCOBOM M
KPYITHOCEPUHHOM TPOM3BOACTBE INMPU OOpabOTKE 3aroTOBOK, 3aXBaT H
OpHEHTAlUSI KOTOPBIX 3aTPYJHEHBI M3-32 MX T'€OMETPUYECKOH (HOPMBI,
pa3MepoB WM Beca.

brnaromapss KOHCTPYKTHBHON NPOCTOTE Mara3WHHBIC 3arpy304HbBIC
YCTPOKMCTBA YacTO MPUMEHSIOT TOTa, KOTrIa 1o MaciTadaM IpOru3BOJICT-
Ba HEIEeIecO00pa3HO M3TOTOBJISATH CPABHUTEIHHO CIIOXKHBIE OYHKEpHBIE
3arpy304HbIE YCTPOMCTBA.

Mara3zuHHo€e 3arpy304HO€ YCTpPOMCTBO umeeT (puc. 1) marasuH (Jo-
TOK-HAaKOIMMUTEIb) W aBTOOMepaTrop. MarasuHbsl NMpeaHa3HAYeHBbl IS VK-
JIAJIKW 3arOTOBOK M TPAHCTIOPTUPOBAHMS X B aBTOOIEepaTop. Haznauenue
aBTOOIEpaTOpa — 3arpy3ka OPHEHTHPOBAHHBIX 3arOTOBOK B IITTHAHIETH
CTaHKa, a TaK’K€ CheM U BBIBEJICHUE U3 30HBI 00pabOTKH 00pabOTaHHBIX
JeTajien.

KoHcTpykTuBHBIE (DOPMBI Mara3wHOB 3aBUCAT, IMPEXKAEC BCEro, OT
KOH(HTypallMi 3aroTOBOK M METOJIa TPAHCIOPTUPOBaHMS. TpaHCHIOPTH-
pOBaHUE 3arOTOBOK MOYKET OCYIIECTBIISITHCS IO/ COOCTBEHHBIM BECOM U



MPUHYAUTEIBHO.

Ha puc. 2 nokazaH psja KOHCTPYKLHM JOTKOB C MOJAa4eil 3ar0TOBOK
o1 COOCTBEHHBIM BeCcOM. OHU MOTYT BBITIOJTHATHCS TOPU30HTATLHBIMH,
BEPTUKAJIBLHBIMU, HAKJIOHHBIMU, CIUPAIbHBIMU, YTO OMPEACINISIETCS KOH-
CTPYKLIHMEN 3arpy304HOr0 YCTPOMCTBA.

TpyOuarble MarasuHbl BEPTUKAJIBHBIE U HAKJIOHHBIE (puc. 2 a, 0)
MIPUMEHSIIOT, KaK IPaBUJIO, IS IOJAYX [IAPUKOB U HWJIMHIPUYECKUX 3a-
rOTOBOK, IEPEMENIAEMBIX B HAIIPABJICHUH OCH BpAILCHHS. 3arOTOBKHU TH-
na JIMCKOB, KOJIEL, UWJINHIPUYECKUX (TEpEMENICHUE TMEPIICHIUKYIISIPHO
OCH BpalleHUs), IPAMOYTOJBHBIX U IPYTHX TPAHCIOPTUPYIOT MO MPSIMO-
YTOJIbHBIM JIOTKaM (puc. 2, B, T).

Puc. I Cxema bynkepHoeo mexanuszma numanusi:

1 — nomok-naxonumenwv,; 2 — npedoXpaHuUmMenbHoulll MEXAHUIM, 3 — MeXaHU3M
opuenmayuu, 4 — Oyukep; 5 — mexaHuzm 8v100pKu; 6 — MEXaHu3M pa3pyuleHus
€60008; 7 — omcekamenv, 8 — numamens;, 9 — 3axHcCUMHOE YCMPOUCME0 3aman-
kueamens; 10 — samankusamens; 11 — omeoosawee ycmpoticmeo (1omoxk); 12 —

3AXACUMHOU Mexanusm,; 13 — evimankueamenb Uiu CbeMHUK

JIOTKM OOBIYHO HM3TOTOBJISIFOT W3 JIMCTOBOW CTalH, TPYIIUECS IIO-
BEPXHOCTH HUTM(YIOT U TOJABEPTaloT TepMudeckoir o0padoTke. B 3akpsbI-
TBIX KOPOOYATHIX JIOTKAX JIBE CTCHKH BBITIOJHSIOT C Ta3aMH IS HAOIIO-
JICHUS U BBIOOPKH 3aCTPSBIINX 3arOTOBOK.

[Tpu MCTONBb30BaHUM HAKJIOHHBIX JIOTKOB B Mara3MHHBIX 3arpy304-
HBIX YCTPOMCTBAX YroJI HAaKJIOHA JIOTKA YCTAHABIUBAIOT TAKHM, YTOOHI 3a-
TOTOBKM B HEM HE OCTaHABIHMBAJIKNCh M HE 3acTpeBayiu. J[s 3aroToBOK,
HepEeMEIIAONINXCSl CKOJIBKEHUEM, YToJl HAkKJIOHa JIOTKa OOoJjblie yria



TPEeHHsI MEXKIY JOTKOM M 3arOTOBKOI; OOBIYHO €ro OepyT He MeHee 25 -
30°, a 114 3arOTOBOK, MEpeMENIAOIINXCS KaueHneM, — He MeHee 7-10°.

Puc. 2 Koncmpyrkyuu 1omkos

[Ipu mpoexkTHpOBaHWUHU JIOTKOB BAXXKHBIM SIBIISICTCS BHIOOP IMTUPUHBI
JIOTKA B 3aBUCHUMOCTH OT JUIMHBI TIEPEMEIIaeMoi 3aroTOBKH. MUHUMAITb-
HBII 3a30p 00bIYHO OepyT B npeaenax ot 0,5 10 1 MM, 0AHAKO MIPH MaJIOi
JUTMHE 3aTOTOBKH WJIA MPHU OOJIBIIIOM 3a30p€ BO3MOXKHO 3aKJIMHUBAHUE 3a-
TOTOBKH B JIOTKE. B 3TOM citydae mpu pacuere HE0OXOIUMO MPOBEPUTH
yCJIOBHE HE3aKJIMHUBAHMUS.

3aroToBka B JIOTKe (puc. 3, a) Bcaenctsue 3a3opa C=B -/ moxer
MOBEPHYTHCA M KacaThCsl CTEHOK B JIBYX Toukax. JIMHus, mpoBeaeHHas
yepe3 TOYKM KacaHus, oOpasyeT ¢ ropu3oHTanablo yroua Y. Eciam yrom y
MEHBIIIC WM PAaBEH YTy TPEHUS P, TO MPOUCXOIUT 3aKIMHUBAHUE 3ar0-
TOBKH B JIOTKE.
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Puc. 3 Pacuemuvie cxemuvl 10mKoé



YcnoBue 3aKIMHUBAHUA

tgy = tgp = (1)

cosy=B/vd> +12, )
rac B - IMUpPHUHA JIOTKA,

d- ANaMCTPp WKW HIWPHUHA 3al'0OTOBKH;
[ — JJINHA 3arOTOBKH.
3aMeHss cos Y €TI0 3HAYCHUCM

cosy=1/y1+tg’y=1/1+f> 3)

U periasi OTHOCUTENBHO B, monyyaem ycnoBue 3aKJIMHUBAHUS

B=+d?+12/v1+f£2, &)
rae f — ko3 dunmuenT TpeHuss MeXIy 3arOTOBKOW M CTEHKOW JIOTKA, BBI-
oupaemsiii B npenaenax ot 0,1 mo 0,4; MeHblne 3HaYeHUs OepyTcs st
YUCTBIX TOBEPXHOCTEH, OOMbIINE — JIsl TPYOBIX MOBEPXHOCTEH U CITy4YaeB
KacaHUs M0 KPOMKaM.

Ecnm Ha 3aroTOBKE MMEIOTCS YCTYMBI Wi (hacKu, TO TOYKU KaCaHUS
3arOTOBKH C JJOTKOM IIEPEMEIIAIOTCS OIMKE K OCH CHUMMETPHUH 3arO0TOBKH,
Kak Obl YMEHbINas ee AuaMeTp. Ecim cymMmapHOe pacCTOSTHUE MEXITY
TOYKaMH KacaHWs NPHUHATH 338 QUKTHBHBIA quameTp dg, TO U pacdera
YCJIOBUSI HE3aKJIMHUBAHUS MOYKHO HCIIOJB30BaTh BBIMICTIPUBEICHHYIO
dopmyiy (4).

VYcnoBue He3aKJIWHUBAHUS NP HAIPABJICHUH CTYINEHYATHIX 3aroTo-
BOK (puc. 2, 6) UMeeT BUT

ITo cxeme (puc. 2, a)

B<Jd2 +1° [N1+£° (5)
rae d, =(d, +d,)/2.

[Tpu Hamnuuu U3ruOOB y JIOTKA OOBIYHO MEPEXO]] C OJHOTO YyYacTKa
Ha JpYroi AeNaroT IUIABHBIM, KaHajl JOTKa B MPOAOJILHOM CEYEHUU OYep-
YuBaeTcsa JyramMu okpykHocte. [lluprHa 10TKa Ha 3aKpyTJIEHUN JOJKHA
ObITH OOJIbIIIE, YEM Ha MPSMOM Y4acTKe, Ha BeIUUUHY S (puc. 2, B).

N3 tpeyroapauka OFK

OK=,R>-1’/4 S=R—-R*-1°/4 (6)

[IluprHa 10TKa HA 3aKPYTIICHUA

B=R-R’-1’/4+d+C, (7)

rae R — paauyc 3aKpyryieHHs] Hapy»KHOUM CTEHKH JIOTKA;
| — nIMHA 3aroTOBKH;
d — AuameTp UM MIMPUHA 3arOTOBKU;
C — 3a30p MEXIy 3arOTOBKOM U CTEHKOH JIOTKA.
Mara3uHHoe 3arpy304HO€ YCTPOMCTBO, MOKa3aHHOE Ha pHUCYHKe 4



MpeAHA3HAYEHO U1 MOJa4u 3ar0TOBOK THIA JTUCKOB M KOJIEL HA OJHO-
LIIUHACIBHBIE TOKAPHO-PEBOJILBEPHBIE aBTOMAThl. OHO COCTOUT M3 JIOT-
Ka-HaKOINTEIA /, KOTOPBIM Ha KPOHIUTEHWHE yCTAaHABIMBACTCSA HA 3aJHEM
MONIEPEYHOM CYNIOpPTE aBTOMara 2, MpUEeMHHKa 3, 3aTajkuBaresns 4, 3a-
KPEIJIEHHOTO B THE3JI€ PEBOJIBBEPHOI MOJIOBKH, U BBITAIKUBATENS C IIPY-
AKUHOU 6. 3aroTOBKH BPYYHYIO B OPHEHTHUPOBAHHOM IOJIO)KEHUM YKJIa-
JBIBAIOT B JIOTOK-HAKOINUTENb, (JOpMa KOTOPOTO BBIIIOJIHEHA 10 KOHPUTY-
panuu 3aroToBku. HWKHSIS 3aroToBKa MOCTyHAaeT HA MPU3MY IIPUEMHUKA
3.

IIpn nepeMelieHny CynmnopTa B HaIlPaBICHUM IUITAHJEISA 3arOTOBKA
YCTAaHABJIMBAETCA COOCHO CO IINUHIEIEM; 3aTaJKHUBaTelNlb, IOIyYas Iie-
pEMENIEHUE BMECTE C PEBOJIBBEPHON T'OJIOBKOM, IIOAET 3arOTOBKY B LIaH-
Iy IIIAHJENSA, U TIPOUCXOAUT 3aKUM 3arOTOBKH. 3aJHUN CYIIIOPT BMECTE
C JJOTKOM-HAKONMTEJIEM W 3aTaJKUBATENIb OTXOAAT B MCXOJHOE IOJIOKE-
Hue. [locie 06paboOTKM 3aroTOBKH MPOUCXOIUT Pa3KUM LAHTH U BbITAJ-
KUBATENb 5, MOTydas MepeMelieHrue OT NPy KUHBI 6, BRIOpackiBaeT 00Opa-
O0oTaHHyt0 netanb. JJis BBITAJKMBAHUS 3arOTOBKH M3 IAHTH IITTHHIEIS
[P HEKOTOPOU NEPENEIIKE MOKET TAK)KE MCIOJIb30BATHCS MEXAHU3M I10-
Ja4M PYTKOBOTO MaTepHaIa.

B nocnennee Bpems MMUPOKOE NPUMEHEHUE OTYYUIN COOPHBIE JIOT-
KW, COCTaBJICHHBIE M3 HOPMAJIM30BAaHHBIX 3JIEMEHTOB B COOTBETCTBUH C
pazMepamMu M KOH(purypanueil 3aroroBok (puc. 5). JIOTKM HCHOIB3YIOT
TaK)Ke JJI1 U3MEHEHMSI OPUEHTALMM U3JEIIUH IIPU UX Iepeadye OT CTaHKa
K CTaHKY.

Cpenu MarasuHHBIX 3arpy304YHBIX YCTPOMCTB C INPUHYIHUTEIBHON
nmojiayeil 3aroToBOK HauOOJbIlIee MPUMEHEHHE MONYYMUIIM Mara3uHbl C
nojiayeil rpy30M WM MPY>KUHOM, a TakKe pa3audHble (PUKIMOHHBIE Me-
XaHU3MBbI, B KOTOPBIX MEpPEMENIEHUE 3arOTOBOK MPOUCXOIUT Ojarogaps
TPEHUIO MEXIY BpALIAIOIIMMCS 3JIEMEHTOM Mara3uHa W I[0JaBaeMbIMU
3arOTOBKAMH.
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Puc. 4 Mazaszunnoe 3acpy3ounoe ycmpoucmeo



Puc. 5 Koncmpykyuu 10mxo6 uz HOpmMaiu308aHHbIX Y3108
4. COAEPXXAHUE OTYETA

4.1 TutyneHbIM THCT (TpUIIOKEHUE 1).

4.2 Ilens pa®oTHI.

4.3 3ananue.

4.4 Pacuer Mara3uHHOI'O 3arpy304HOI0 yCTPOMCTBA.
4.5 YepTex JIOTKA.

4.6 BeIBOIBI O TIpOICTITAHHON paboTe.

5. KOHTPOJIbHBIE BOITPOCHI

5.1. Kakwne Buap1 10TKOB OBIBArOT?

5.2.  PacckaxuTe NpUHIMI IEHCTBHSI MarasuHHOTO YCTPOMCTBA.
5.3.  Jlus dero ciykaT Mara3uHbl?

5.4.  Yro Takoe JOTKH U3 HOPMAJIM30BAHHBIX YCTPOMCTB?

5.5.  Kakue mapameTpbl pacCUUTHIBAIOTCS B Mara3uHax?

6. IUTEPATYPA

6.1. Bomukesuu JI.U., Ky3nenos M.M., YcoB b.A. ABTOMaThl U aB-
toMatnueckue JuHuM. Y.II. CucteMbl ynpaBieHUs U 1I€JIEBbIE MEXaHU3-
MbI. — M.: Breiciias mkoma, 1976. — 336c¢.

6.2 IIummaper B.FO. ABromaTuzanusi TEXHOJOTHYECKUX MPOIIEC-
coB: Yue0. nmocobue s cTyAeHToB cpea. mpod. O6pazoanus. — M.: 13-
JaTeabCKUH IeHTp «Akanemus», 2005. — 352c.



Ipunoorcenue 1
dopma TUTYJIBHOIO JIUCTA OTYETA [0 MPAKTUUECKON padboTe

HOprunckuii TeXHOIOTUUECKUI HHCTUTYT ((prtrai)
ToMCKOTO OJIMTEXHUYECKOTO YHUBEPCUTETA

Kadenpa TMC

Otuer o npakTuyeckoi padorte Ne

Ha3zeanue coomeemcmayroweti npaxmuueckot pabomul

HcnomauTens(u)
CryneHT(b1), HOMEp TPYMIIbI (moamuce) N.0O.
damunus(n)
(mara)
PykoBoaurens
(IOJKHOCTB, yU€Has CTEICHb, 3BaHUE) (moamucey)
N.0O. damunus
(nata)
FOpra 20
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IIpunoswcenue 2

Tabmumna 1
3aoanus ons npakmuueckou pabomol
Ne Bapu- 3aroTtoBkKa, Ne Bapu- 3aroToBkKa,
aHTa MM aHTa MM
1 3 4 5
Brynka: L=100, D;=50, Konma4oxk:
1 D,=80, 11 L,=50, D,;=40,
cTaiab 45 D»,=30, ctans 20
Ban ctynenuarsrii: L;=50, Brynka:
2 L,=40, D,=50, D,=80, 12 L=50, D;=40,
ctais 40X D,=30, CY35
Ban ctynenua-
Kommauoxk: L=100, TeIi: L;=80,
3 D1=40, D2:60, 13 L2=40, D1=50,
cTaiab 35 D,=30, cranb
20X
Konmauoxk: L=80, Bax: L=100,
4 D;=30, D,=60, 14 D=10,
crainb 12X2MIOA craiab 40X
CryneHuarsii
BaJI:
5 Bai: L:80,4[5):40, CTaJIb 15 L,=20, L,=30,
D;=50, D,=40,
craib 20
Ban crynenuarsiii: L;=40, Konmauoxk: L=40,
6 L,=40, D,=30, D,=40, 16 D,=20, D,=60,
crajb 20 CY 40
Brynka: L=80, D;=30, Bryca: L=40,
7 D,=50, ctans 45 17 D;=25, D,=55,
’ craip 12X2MIO
Ban ctynenua-
Brynka: L=40, D,=20, TeIi: L,=40,
8 D,=60, 18 L,=40, D,=25,
craiab 12X2MIO D,=35,
craib 40
9 Kommnagok: L=50, 19 IBSTZJ;I;a'Dngg’
D,=10, D,=30, CU10 17
craib 45
10 Bax: L=60, D=30, ctanb 20 Bax: L=50, D=35,
45 craiab 40X
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