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Bacunuit BnagumupoBuu IletpoB 1802r. — OTKpBITHE 3IEKTPUYECKOTO
JyTOBOTO pa3psija (3JIEKTPUUECKON TyTH).

Huxomait Hukomaesuu benapnoc 1882r. — crioco0 31eKTpoayroBoii CBapKH
YTOJIBHBIM 3JIEKTPOIOM.

Huxomait 'aBpuinoBuu CrnapsiHoB 1888r. —ayroBasi cBapka IIaBAIIMMCS
METATNYECKUM 3JIEKTPOJIOM.

EBrenuii OckapoBuu Ilaron 1929, — WMHCTUTYT 3JIEKTPOCBapKH,
aBTOMaTHU4eCcKas CBapKa IoJl (PIHOCOM.

1949r. — snekTpoluiakoBasi CBapKa.

JIro6aBckuii Koncrantna BacunseBuu, HoBoxmnoB Hukonaii MuxaiiaoBud
50-e roapl — cBapka IIaBAIIUMCS JICKTPOJOM B CpeJi€ YITIEKUCIIOro rasa.



C BAPKOM  Ha3bBacTCA  IIPOLECC  NOIYYEHHMS  HEPA3bEMHBIX  COEAMHEHHH
MOCPEJICTBOM YCTAHOBJICHUSI MEKATOMHBIX CBS3€M MEXKIy COCTUHAEMbIMH YaCTAMU MPU UX
HarpeBaHuU W/WIM MJIACTUYECKOM Ae()OPMUPOBAHUH.

Hpouecc CBAPKH — 3TO KOMIUICKC HECKOJIbKHUX OJHOBPEMCHHO MPOMCXOASAIIMX
IPOILIECCOB, OCHOBHBIMU W3 KOTOPBIX SBIISIFOTCS. TEIJIOBOE BO3ICKHCTBHME HAa METAl B
OKOJIOIIOBHBIX Yy4YacTKaX, IUIABJICHUE, METAJUIYPIrAYECKHUE NPOLIECCHI, KPUCTAIIN3ALIN
MeTajlla [IBa ¥ B3aUMHAas KpUCTAJUIN3alisd METAIJIOB B 30HE CILIABJICHUS.

CBapI/IBaeMOCTb — CBOMCTBO METAJUIa WM COYETaHUS METaJIOB 00pa3OBBIBATH

IpU YCTAHOBJICHHOM TEXHOJIOTUM CBAapKW COEAUMHEHHUE, OTBEYAIoUIee TPEOOBAHUSIM,
00YyCJIOBJICHHBIM KOHCTPYKIIMEH U KCILTyaTaluen u3enus.

duznueckKas CBApUBACMOCTDb mnoapa3yMeBaeT BO3MOXKHOCTh MOJYyUYCHUS
MOHOJIMTHBIX CBAPHBIX COCAUHEHUN C XUMUYECKOU CBA3BIO.

TexHoJI0rH4YecKas CBAPHUBACMOCTDb — 53TO XapaKTCpUCTHKa METallia,
ONpEACIISIONIas €ro pPeaklni0 Ha BO3JEHCTBHE CBApPKHM M CIOCOOHOCTH OOpa30BLIBATh
CBAPHOE COCIMHEHUE C 3aJaHHBIMHU DKCIUIYaTallMOHHBIMUA CBOMCTBaAaMHU. B 3TOM ciyyae
CBApUBAEMOCTh PACCMATPUBAECTCSA KAaK CTEIEHb COOTBETCTBUS CBOMCTB CBAapHbIX
COCAMHEHUN OJHOMMEHHBIM CBOMCTBAM OCHOBHOIO Me€Tajlla HWJIW WX HOPMaTWBHBIM
3HAYCHUSIM.
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CapHoe coeluHeHNe — HEPA3bEMHOE COECUHEHNE, BHIMOJTHEHHOE CBAPKOH.

1 2 3 4

1. CpapHoii mOB — Yy4Y4acTOK CBApHOTO COEAWHEHHUs, OOpa30BaBIIMICS B
pe3yabTare KPUCTAUIM3AlUM PACIUIABICHHOTO METala WIM B PE3YIbTaTe IIACTUYECKOM
naedopmaiuy Mpu CBapKe JaBJICHUEM WM COYETAHUS KPUCTAIUIM3ALMK U Ae()OopMaIiu.

2. 30HAa CIUIaBJIeHUs] — 30HA YaCTUYHO CIUIABUBIIUXCA 3€PEH HA TPAHUIIE OCHOBHOIO
MeTaJljla U MeTajljia 1IBa.
3. 30Ha TepMHMYECKOT0 BJIMSIHUSI — YYaCTOK OCHOBHOTO METajlla, HE MOIBEPTIIUKCS

PAaCIUIaBICHUIO, CTPYKTypa U CBOMCTBA KOTOPOTO U3MEHWIINCH B PE3YJIBTATE HATPEBA MIPUA CBAPKE
WJIA HaIlJIaBKe.

4. OCHOBHOM MeTaJIJ1 — MeETaJll [moABCPrarmuxcs CBaApKe COCAUHACMBIX yacTeu.

Merana mBa — criaB, oOpa3oBaHHbBIA pAaCIUIaBICHHBIM OCHOBHBIM M HAaIlJIABJICHHBIM
METAJUIAMHU WJINA TOJIBKO MEPEIUIABICHHBIM OCHOBHBIM METAJIIOM.



OCHOBHDIE THMbl CBAPHDLIX COEANHEHNA

YrOBbIE | TABPOBbIE

CTbIKOBbIE

Bes ckoca KpomMoK

Co ckocom ogHOM KpOMKM

C aBYMA CKOCaMu ORHOM KPOMKH

Bea cxoca kpomox

V - o6pasHbiil CKOC KPOMOK

X - o6paamsiit CKOC KPOMOK

KpuBonuHenHbii CKOC KPOMOK

TOPUOBDIE

KMAACCNDNKAUNS N OGO3HAUEHNE CBAPHDIX WBOB
Mo NX NOMOXEHNIO B NPOCTPAHCTBE
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KMNACCNMNKAUNS CBAPHDIX WBOB

Mo BHEWHEMY Bhay
BbINYKAMDbIE HOPMA(MbHDIE BOrHYTbIE

no NPOTSIAKEHHOCTN
ABYCTOPOHHNE HENPEPDIBHDIE 0AaHOCTOPOHHNE NPEPDIBNCTBIE

Mo BbINOMHEHNIO No AEACTBYIOWEMY
OAHOCTOPOHHNE YCNANio (P)

ABYCTOPOHHNE

Mo uncay CnoEB n NnPoxoaos P

OAHOCMOAHDIE  OAHONPOXOOHDIE
MHOrOCMOAHDBIE MHOMONPOXOAHDIE

I =1V - uncno cnoes
1-8 - uncno npoxogos

OCHOBHDIE FTEOMETPNUECKNE NAPAMETPDI CBAPHOIO WBA

S - mouwuna cBapubaesrozo
smemaiia
€ - wupuna wba
q - Boinykaocms wba
h- 2aybuna npoBapa
t - mownuna wéa (t=q+h)
- 3asop
- kamem yzu0B0z0 wba
P - pacuemnasa Bsicoma
yzaoBozo wba
a - moauwura yzaoBozo wba

KO3®®UUMEHT ®OPMbI LLIBA
Kn= %

OntumanbHbil Kn=1,2-2
(6biBaeT B npepenax 0,5 - 4)

KO3®®ULMUEHT BbINYKNIOCTU LLIBA

=
Ky=4 ..

Ky He gonxHo npesbiwarts 7 - 10

i Fo- pac-
IA == JI Meranna

Fa - nnowapb ceyenns Han-
NaBNEHHOTO 3NEKTPOAHOTO
Meranna

KO3®OULMEHT [LONEN
OCHOBHOI'O METAJIIA
B METAJIE LUBA

Fo

Ko= Fo+ Fa

CTbIKOBOW

e

b

Yrnosom

KOPEHb LUBA - vacTb wea,
Hanbonee yganeHHas ot ero
NNuEeBOoN NOBEPXHOCTH

p ANA NpeaoTBp
JKOFOB MAM Y B
ouepepb B KOpeHb WBa

NOABAPOYHBIN LLIOE"- MeHblwas YacTh
Ba,

ABy




OCHOBHDIE THNMbl, KOHCTPYKTNBHDIE SMNEMEHTDI KOHCTPYKTNBHDIE YMEMEHTDI PA3QENKN KPOMOK
N PASMEPDI CBAPHDbIX COEANHEHNNA PA3GENKA OQHOA KPOMKN

V V L= yron pasgenkmn KpOMoK

(60-90°)
{3 - yron ckoca kpomkn

(30-50°)

i - b- 3a3op (1-4 MM) B 328K~

: CHMOCTH OT TONLYNHbI
o PASIEAKA OBYX KPOMOK i B TR A
3-8 &« cA aneKTpofoM 3a3op b

o6bi4HO cocTaBnAer
0-5 mMMm. Yem Gonblue 3a-
30p, Tem rny6xe npon-
naenexne metanna

p

© - NpUTynneHne KPOMOK
b (1-3 Mm) B 3aBHCHMOC-
TH OT TONLYMHBI CBaph-

Baemoro meranna

V-o6pasHan X-o6pasnan

X-o6pasHan pasgenka
KPOMOK N0 CpaBHeHNio
¢ V-o6pasHoil nossona-
eT yMeHbIUNTL o6beMm
HannasnAeMoro mMetan-
nas16-17pasa

U- o6pasnan

CMEUWEHNE CBAPNBAEMbDIX KPOMOK A - cmeLueHne cBapnBae-
‘ MbIX KPOMOK OfiHa OT-
HOCHTENbHO APYToi.

_ ) |
e Romyxamios

PA3QEKA KPOMOK (INCTOB PASHON TOMWNHbI = o
fo4 05

4-10 1,0
£ 1 IlO!'
10-100 | 9:1S, e

0,015+
Cebiwe 100 nfé_.

L=5(S:-S)
=25(S:-9S)
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CNOCOBbI BLIMNOMHEHNS WBOB PA3MNUHON ANNHbI

"HANPOXO4"

[

"OT CEPEANHDI K KPASIM"

<

Ans KopoTKuX
(no 250 Mm) weos

> - O6LUeE HANPaBNEHUE CBAPKH

C=—=_> -HanpaBneHue BbINONHEHNR

<

OBPATHOCTYNEHUATDLIA
OT CEPEANHDbI K KPASIM

OTAENbHOTO y4acTKa wea

[na cpepgHux
(250-1000 Mm) WwBOB.

Pa6oraior 2 cBaplmka

[ANns AANHHBIX
(cebitwe 1000 MM) WwBos.

LLioB pa3buBaercs Ha oTgesib-
Hble y4acTku no 150-200 mm.
Csapka Ha KaX/0oM U3 H1X
Be/leTcA B HanpaBnexnm, 06~
paTtHom obuiemy Hanpasne-
HUIO CBapKK

:M © [InnHHbie LWBbI OiHONPOXOoA-
HbIX CTBIKOBbIX COeilnHeHNN

@ Mepeblit npoxop MHOronpo-

XOfIHbIX LWBOB

@ Yrnosbie WBbI

OBPATHOCTYMNEHUATDIFI BPASBPOC

OBPATHOCTYMEHYATARA CBAPKA
BO®EKTUBHO YMEHBLUAET HAMPAXXEHWA N QE®OPMALIMN

BAE R

CBAPKA TOMCTOCTEHHDbIX KOHCTPYKUNA

MHOTrOCNONHbIA
vale - AN CTHIKOBbIX LWBOB

OAHOCNOMHBIA OQHONPOXOAHLIA
OB BHINONHAGTCA 32 OANH NPO~
xnga. Mpw ceapke meTanna 6onb-
LIOW TONLUMHBI LUOB BHINONHAIT
CNOAMM, KAXKABIA U3 KOTOPbIX Ha~
KNagbIBaloT 3a OAMH NPOXop (MHo~
rOCONKLIN) WK 33 HECKONbKO
Npoxopoe (MHOrOCAOHHBIR MHO=
rONPOXOAMbIi).

Caapka 3a ogu npoxog npegno-
uYTuTenbHee Npu WupuHe

6onee 14-16 MM, T.K. AaeT Mel
e ocTaTouHbIX AedhopMauni.
Mpu Tonwuxe meTanna 6onee
15 Mm ceapka kaxporo Crlll:l

MHOTOC/IONHBIA
MHOrOrnPOXOAHbIN
[ABYCTOPOHHUI
“auje - ANnA YTNOBbIX M TABPOBLIX

p-
Bbiii C/IOM yCrI@BaeT OCTbITh, U B
Hem 10T Tpew nHbl

1= 11l - o4epeaHOCTL HAHECEHNA COeB
1-8 weos

Ana p pHOro nporpesa
MeTanna no Bcei AnuHe WBbl
HaKnagpialoT:
@OBOIHBIM CNOEM @TrOPKOA
@Kackanom @nonepeyHon
@6nokamu ropKoi

Mpu cnocobe asoiHoro cnos
BTOPOW CrIOi HakNagbiBaioT Mo
HEOCTLIBLUEMY Nepsomy nocne
YAaneHus CBapO4HOrO LUNaka B
NPOTUBONOSIOXKHOM Hanpasne-

Hum Ha gnuse 200-400 mm

NPU KACKAQHOM METOAE
wos pa3buBaloT Ha y4acTku no
200 mMm. Mocne ceapku nepsoro
CNOA NepBOro y4acrka, Hé ocra-
HaBNBaACh, NPOAONKAIOT yKna-
AblBaTb Nepsbii CNOW Ha cocepn-
Hem y4acTke. Tt;lma Kaxablit noc-
croi

Ha He y_t':nollnui OCTbITh MeTann
npepabiaywero cnos

CBAPKA «OPKOW» - pasHosng-
HOCTb KackagHoro meropa. Be-
AETCA ABYMA CBAPLYNKaM OfHO=
BPEMEHHO OT CepeavHbI K Kpaam

06a meropa - aTo obparHocTy-
neHuaras CBapKa He TONbKO Mo
ANVHEe, HO 1 NO CeYeHulo wsa,
npu4em 30Ha CBapKM Bcerpa
ocraercs ropavei

MPW CBAPKE BJIOKAMM wos
3aMONHAIOT OTAENbHbIMM CTyne-
HAMMU NO BCe BLICOTE CeYeHus
wea. MpuMeHAIOT Npu coeaun-
HeHWW AeTaneil U3 cranei, 3aka-
NNBAIOWNXCA NPU CBapKe

M
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MPUMEP
OBO3HAYEHMA

rOCT 5264-80-C16

/

p rOCT 5264-80-C17 O

-_TOCT 5264-80-y4h5 O

LLios, uMeroLywi
| 60TKY C nNIaBHbIM
NepexoAoM K oc-

i, BHINOAHEHHBIA AYrOBOWH
o s TOCT14771-76-T4-yNL6-502150)
OB03HAYEHUE
BUIA COEAVNHEHNA

C - cTeikoBOE [Hoswar Lopiumirmioge] FOCT 5264-80-T1-M/I\4
Y -yrnosoe " SamMKHy-
T - raBpoBoe
H-
ot et et
nopAAKoBLIA HoMep wBa 0803

& YKa3aH B NPHMEUAHNAX
craHpapre

Ha YEPTEX® OZNHAKOBBIX LIBOB W NPH
3a Net

MPUMEPbI BYKBEHHO-UM®POBOI0 OBO3HAYEHWA LLUBOB W30BPAXEHWE
— - ~ - = LWBA HAYEPTEXE

[OCT 5264-80-H1
P

¥ opH

TOCT 5264-80-H1

YCNOBHbIE OBO3HAYEHWA OCHOBHbIX CNIOCOB0B CBAPKMN /

P - pyunan gyrosan (unwnuu smrrpoaou), an- an-rrpouno-nwuau.
O~ Rytomas ToK choes cnoem dnioca

rasos

I - rasosan
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