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NMPABWUNbHOE UCNONb30OBAHME OEOPYAOBAHUA

|. MpaBunbHOE Ucnonb3oBaHke oBopyNOBaHWUA

1.1.Topenka, npoBONOKONPOBOA M WNAHT

YBeaMTecCh, UTO KOHTAKTHEIA HEKOHEYHMK (MYHALWTYK) COOTBETCTBYET AMaMETPY NPOBCIOKA U NPOYHO 3aKpenneH Ha ro-
penke. MoeanwHo, ecnu naHoC HaKoOHEYHUKa NPOBEPRETCA KaMabIA AEHb, U B Cry4Yae HeobxoOoMmMoCTn 3aMeHseTCR BMecTe
C 3aMEHON KACCEeTb! C NPOBOMNOKON.

MposepkTe conno: He HAaNWNNK N BpPbI3rn METanNnNa, NPENATCTBYIOWIE HOPMANBHON NOAaYE ra3a, YTO MOXKET BbiapaTb
nopuctocTb. PerynapHo npogyBaiTe NPOBONOKONPOBOL B HANPARNEHWM Nofaqm npoeonokv. He pexe, Yem exeHenenbHo
NPOBEPANTE COCTOAHUE CUCTEMBI NOAAYM NPOBONOKW Y 3AMEHRANTE NOBPEXAEHHBIE 3NeMeHTs!. PeroMexayeTcs cTansHou

CI'alaﬂbelﬁ NpoBONOKONPOBOA.
MNpoBepsnTe NNOTHOCTS COEAVHEHWS LWNAHIOB NoAaYM BoAbl M ra3a. Ecnu umeeTcs oxnaxiaiollee yCTpoicTeD — NpoBe-

psATE Hanwine Boabl U paboTy Hacoca.

1.2. YcTpoHcTEO Nnofayy NpoBonoKn

MposonokonposoAHbie TPYEKKU, MAYLLME K NPHKUMHBIM DOSIMKAM W OT HKX, AOSDKHBI PAcNonaraTbCa Kak MoxHO bnuxe
K ponukam. 31o npegoTepaTiT uarnb cnnolwHoi nposonoky. MNpaevnsHoe B3auMHOE NONDXEHKE CHWKAET BpeaHoe Aonon-
HUTENLHOe conpoTuenewne. MeTannuyeckasn nNbiNb NOA BEAYLWUWMY PONUKAMK CBUAETENLCTRYET O HENPaBUNLHOM B3auMm-
HOM NOSIOKEeHUM (MNK 0 BoMNLLUOM M3HOCE BEAYLLMX PONUKOB). MenonbayiiTe seaylyme ponvku ¢ V-00pasHbim pydsem u
rnagkue NPMKUMHBIE PONUKK. "

MNposepbre, Y4T06L pa3mep PyubR Ha BEAYLUEM PONKE COOTBETCTBOBAN ANAMETPY NPOBOIIOKK, 8 YCUNNE TIPURETHA
ponuka 66ino bl NpaeunLHO oTperynMpoBaHo. Cnuwkom GoNbLUCE NPUKUMHOE YCHITME MOXET CMMHaTL CNNOWHYI0 NPOBO-
NOKY, YTO Bbl30OBET WHTEHCUBHbBIA M3HOC NpOBOMOKONPOBO4A W KOHTAKTHOIND HaKOHEMHWKA. He,nucra TOMHO8 anHMHBE yCH-
NwWe BLI3LIBAET NPOCKanbaLIBAHWE, HEPaBHOMEPHYIO noaaqy u o6paTHoe ropeHue NPOBONOKY.

OrpaHuusTe NPUMEHEHUE HAKATHLIX POSIMKOB TONLKO B TOM Chnyuae, KOrAa TpedHue B NPOBONOKONPOBOAE BbiabiBaeT
NPOCKanb3biBaHWe PONUKOB C PYYbsiMK. 3TO MOXET MMETHs MECTO TONLKOD C ANUHHLIM Kabenem, AenaruyM MHOTO NOBOPO-
TOB, MNK B TOM CNy4ae, KOraa NoQalolee YCTPOMCTBO MMEET OaHY Napy ponwkos. HakarHbie ponvkn yBENMHABAIOT H3HOC
NpoBONOKONPOBOAA M HAaKoHEeYHVKa. MpoBepsTe NoAaYy NPOBONOKK: OHa ACMKHa GbiTs pABHOMEPHOMA.

1.3.Mopavaraza

lNposeptTe npaBunbHbIA COCTaB rasa. Ycravosute pacxog rasa B npegenax 15-20 n/fmuH B COOTBETCTBIMN C ANBMETPOM
NPOBONCKK W CeueHWeM CBapHOTO Waa. [pu cBapke Ha ynuue yCTaHoBuTe pacxon rasa — 20 n/mun. MNposapuTte KOPOTKMNA
OB — NOPUCTLIM OB rOBOPUT O HENPABUINBLHOW BENUYMHE nogaqym rasa. Mpu HeoGxogumMocTu 3amepsTe pacxoq rasa npoc-

TeiM pacxogomepom, yCTaHaBnuBaeMbiM Ha CONNo roOpenky.

L

3aMeHANTE NW3HOLWEHHbIA HAKOHEYHMK,

ExenxesHo nposepanTe coeaVHEHWA
ropenky u npouviyanTe
KoHueHTpUYHOE OTBEpCTHE WaHoweHHOE oTREpCTUE NpoeOnNoOKonNposoa.

Brixog
K FOpenke

Boixon
K ropenke

Npaeunbroe Nnonoxexue YBENWYEHHOE PACCTORHME MEXOY
nposonokonposoaa. MuHuMansHoe NPOBOSIOKONPOBOARALUMMKM TpyDKamu

paccToaHue Mexay NposonoKoNpoBOAHLIMU PONUKaMIK MOXKET NPUBECTH K Harnby MpoBepka AaBneHun u
TRyGkamu 1 porukami, NDOBONOKM. pacxopna rasa
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NPABUINLHOE HCNONE30BAHME QBOPYQOBAHMA

1.4. BaaumHoe nonoxeHne HAKOHEMHKKA W conna

HeofxoqumMo sbiaepkaTe BIauMHOE PacnNONOXKEHUe COMNa ¥ HAKOHEHYHWKa. MineankHoe B3aumHOe PacnonoXeHue —
2 MM, Kak noka3axo B n. 1.8. Bonblwee paccToaHue yBennumMBaeT BENuYUHY BLINETa NPOBONOKY, YTO NPMBOANT k obpasosa-
HUIO LLUNAKOBLIX BKNIOYEHUIA W HEAOCTATOYHOE NPONNaBneHue, 0COBEHHO B YaKUX CThikax. HakoHeuHWK, BbICTYNAIOWMA 143

comnna, MOXeT noBnevb HegOCTAaTOMHYIO ra30BYI0 3aLLUKWTY.

1.5. OnTumaneHas BenuYKHa BbineTa
BenvunHa BbineTa ONpefensaeTCA pacCTORHWEM Mexly TOpUOM HaKOHeYHWKa W nNOBePXHOCTLIO AeTani W ADMKHE

BblAepXuBaTLCR B npeaenax 15-25 mm ans nposonorm 1,2 Mm 1 ee Mogudukaumii. MoCcToAHHLI BLINET NPOBOIOKM GOTKEH
6LiTh BLAGPXKAH NPY CBapKe NPy Pa3nuuHOA paafenke KPoMoK. &1,2 MM 1 ee MoaNUKaLWA NO3BONSIOT U3MEHATL BbINeT
& WWpOKKUX npeaenax. OaHako, o4eHb Bonble konebarna Ayrv BbI30BYT AedexTsl ceapk. CnmuwkomM GonbWon BeInet
YBEIMHMBAET Kannu 1 pasbpuiarvBaHye MeTanna, yMeHbIIAeT 3aIUMTY rasa, YTo NPUBOAMT K O6PAa30BaHMI0 NOPUCTOTO LUBA.
CnvwKkom ManeHbkuid BoINeT NOBNEeYeT yBenuyeHne TemnepaTtypbl BaHHbl PAcnnaBa, YTo MOXEeT NPUBECTH, Hanpumep,
K TPYAHOCTAM NPy BLINONHEHWMU KOpHEeBoro Wwiea. Kpome T0ro, CBapLUMK HE MOXET HabniogaTs BaHHy pacnnaea,

1.6. Paamepei conen

Bns Toro YTobL! 06ecNeYnTL NPaBUNLHOE NONOXEHWE COMNMa FOPENK B CTHIKE, YTO NOIBONAET BLIAEPXATE PEKOMEHAD-
BaHHbIE BblIlLiE BENWYHAHBI BBINETOE MPOBONOKK, HeoEXoAUMO UMETL CONNA PA3NUYHBLIX AuameTpos. Conna Manoro auamerpa
NPUMEHAIOT TONLKO ANA Nepeoro npoxoaa. Manwii auameTp conna No3sonsAer rnybxe NOABECTV FOpenky B CTbIK, 4TO
rapaHTMpyeT HeoOX0aUMYIO rasoByio 3awmTy. [ocne cmeHsi conna NpoBepLTe BENUYKMHY pacxoqa rasa. )

1.7. OB6parTHas NONAPHOCTE
Ananposonoku Ce.08MM2C u ee moaudukauni npyumensiTe: (+) oGpaTHan NONAPHOCTE Ha 3MEKTPOAE.

1.8. Pabora gpoccenn
1,2 mm Ce.08IM2C 1 ee moguthukauum obecneuusaloT crpyiHbIA NepeHoC NPY DNPEAENEHHLIX IHYSHUAX CBAPOYHOTO

Toka. OTKNIOYUTE UK YCTAHOBUTE Ha MUHUMYM MHAYKTUBHOCTL Apoccens. MHOyKTMBHOCTL YCTaHaBNMBAETCA B COOTBETCT-
BUM C PEKOMEHBUNAMM HE MCTOMHWKE CBAPOMHONO TOKA. VIHAYKTMBHOCTBIO POCCENSA PEMNYNMPYETCH CKOPOCTE HapPACTaHWS
CBAPOYHOrO TOKA, HTO BNWAET Ha pa3bpbiarvBaHKWe 3NeKTPOAHOIO MeTanna u cTabunbHOGCTh FOPEHA CBaPOYHOI Y.

=2 MM =10 MM

HenpasuneHan BENMYMHA BbiNETa: yBENWYEHHBIA BLINET (CNeea) Bneyet
yBenMUeHue WNaKobbIX BRMOMEHWA ¥ AetbeKToR nponnaaneHua. Cripasa:
HaKOHEYHMK HaxO[UTCR CrMWKOM rMyDboko. PUCK HEAOCTATOMHON 3aWMThI
Fa3om.

Flpaamm.uoe nonoxeHwe HakoHe4vYHWKa

WaeanbHas BenwunHa BbineTa
ANs NPOBONOKM BGEX AWAMETPOB.

MNpaBnneHo nogobpaHHbin pasvep
conna nNpy CBapKe NOCNEAYIOLMX
npoxoaoe o6ecneurdsaeT Xopowyio

7

rd
1520w ¥~

MpaswnbHOE NCNOXEHUEe rOpPENkM e ra30BYH0 3aLLMTY W NPABUNbHYIO
C CONNOM Manoro guameTpa BENWYMHY BbINETA,
ana rmyBoKkoR pasnenid.
HenpasnnbHoe NosoXeHUe ropensy. CNu1KOM ManeHsKoe Cono
Conno cnrwkom bonbsuioro AN7A 3aN0NHAWWX NPOX0L40E
AvameTpa He NO3BONRET ropenke yMEHbLLABT rasoByio 3aLllnTy
38HATE HYKHOE NONOXEHUE B Y3KOM =, 1 BeneT k 06pasoaaHnio,
CTBIKE, YTO NPUBOAWT
‘K,v/ K YBENWHEHHOMY BbINETY NPOBONOKA.
> 15-20 mm
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NPABUNLHOE MCNONb30OBAHUE OBEOPYOOBAHUA

1.9. YcraHoBKa pexvuMoOB CBapkH
[insi oNTMManLHOM CBAPKK HEOBXOAVNMO, HTOBL! KAKAOMY 3HAYEHMIO BENKMUMHbLI CBAPOYHOI TOKa COOTBETCTBOBaNO bl

cooTBeTCTBYIOWEee HanpskeHue ayri. CBapouyHbIA TOK YCTAHaBNWBAETCA PErynUpOBKOW CKOPOCTM NOAEYM NPOBOMOKW.
BennuuKa HanpsxeHus gy perynupyertcs BENNHUMHOW HanpsXeHUA XONOoCcToro X0Aa Ha WCTOMHUKE NTaHduA. [nvHa aymm
3aBVCUT OT HANPsXeHUA Ha ayre. HopmanbHas AnuHa Ayrv 3-5 mu.

CoreT. Ha ctp. 4-5 npuBefeHbl CpeAHWe 3HAYEeHUs PeXWMOB ANA HEKOTOPLIX AVMaMeTpoB NPOBOMOKM W Pa3HbiX
NPOCTPAHCTBEHHLIX NONOXeHun caapku. OHU AOMDKHLI PACCMAaTPUBATLCHA CBAPLUMKOM, KaK Ha4anbHbIe,
Mocne oTknio4eHwa perynuposxM paboTel ra3080ro KNnanada unu yCTaHoBKM MUHUMankHbIX BENUYWH DerynupoBkK ero

cpabarbIBaHUs YCTAHABRMMBAIOT BENUMUHY TOKE/CKOPOCTE NOAANHM.
HaunHanTe cBapky npyv HauMeHblUMX peKOMEHAOBaHHBIX 3HAYEHWAX HanpAXeHWd. [1pyn 3TOM MOMET BOSHWMKHYTH

3anunaHve (CM. pUc. BHW3Y), HO NPUXBATHIBAHWA NPOBOMOKM B HAKOHEYHMKE HE NPOVUCKOAUT.

MopsAoK YCTaHOBKI ONTUMARNBHbIX PEXUMOB, 0BecneunBaloLMX NNABHLIA CTPYAHLIA U KanenbHbIA NEPEHOC, NpUBEAESH

HUXE:
+  YBenuuqMBaWTe HanpmXeHue gy no 1 nnn 2 Bonkta 40 NONyYeHUA HOPMAansHOM YT,

[Ana gOCTHKEHNS NPaBUNLHOTD PEXMMa CBapPKK:
*  HemHoro nogperynvpyiTe CKOpoCTh NOKAYM NPOBONOKK.

MpK NPaBUNLHOM peryniupoBke ByAST NNaBHBINA CTPYHbINA 1 KaNeNbHbIN NePEHOC, KOHUEHTPUPOBAHHASR A1Yra [ XOpOWwe

pacTexkaeMoCcTbio U 3a0aHHAS BENMYMHA BLINETA,
Ecnuv BenuuMHa HanpseHWs: Ayrv CIMLIKOM Benuka, To ayra Gyoer cnuwkom Gonbiuas n MoxeT BbiTe HecTabunbHoA,
YxyOWaeTCA PACTEKaHME, M CBAPLUVK MOXKET YBENNYUTL BbINET ANA NPeaoTspalleHnA NPUxBaThiBaHuA NPOBONOKK. B aTom

cnyvae HeobBxognmo 3aHOBO YCTaHOBWTbL HanprXxkeHwe gyri n CKOpoCThL noga4u.

Brumanue! HenpuaTHOCTM MOXKET fOCTEBUTL HEPABHOMEPHEA NOAE4a NPOBOMOKM M3-33 HENPABWILHOH PETYNUPOBKY
BEeOyLIBro ponuKa, NOBPEXAEeHWA NPOBOMNOKONPOBOAA WNW M3HOWEHHOTo HaKkoHe4Huka. lpoBepbTe BblWeyKadaHHble
Henonaakyi Npyu HepaBHOMEPHOCTM Ka4eCTBa CBaPKM, PeryMpoBKa PEXUMOE CBAPKW HE KOMNEHCUPYEeT 3TH HeJOoCTaTku.

M3MepeHune HanPsIXEHUs AYFA ¥ CBApOYHOro Toka. OBbMHO MCTOMHKK NMTaHWA OCHALLAKTCH 2TimK Npubopami,
NoNeaHbiMU Npyu oby-HeHun M hUKkCHpoBaHuM pexnmos. OHU HE VCKNIYAIK0T NPOUECC HAcTPOMKWM PEeXUMOB CBApKM

CBapLWMKOM,

Cnuvuxom kepoTKan ayra. NpoBonoka HaxoauTcA B BaHHE.
Mpr4nHa: CNALWKOM BONBLUAA CKOPOCTE NOAA4YM WK CAMLWIKOM Manoe HanpsxeHue Oyr.

Cnnwxom gnvHHas Ayra. CrMwkom Mana cHopocTb NOASYM WK CRMLLKOM Bonbwoe HanprxXeHue Qayrd.




PEKOMEHAYEMbIE CPEQHWE PEXXMMb] CBAFKH

ll. PekomeHayemMbie CpeaHUE PEXUMbI CBAPKM

FILARC P26113 — 1,2 mm, nonoxutensHas NONAPHOCTE (+) Ha anekTpoae.
Ce.08r2C -12mm e —

1G/PA Kopers*: 180-200A/6,0-8,0m/MuH 2G/PC Kopens™: 180-210A/6,0-8,5m/MuH
23-26B p———y 23-26B
3anond. 180-280A/6,0-12,0m/MuH J 3anonH.: 180-260A/6,0-10,0m/MuH
25-31B 25-29B

)
\h
ZLJ

3G/PF Kopews®: 180-220A/6,0-8,5M/MuH 4G/PE KopeHb: He PEKOMEHOYEeTCH
23-27B 3anonH.; 180-260A76,0-10,0m/mun
I 3anonu.: 180-240A/6,0-9,0m/MuH 24-28B
= LﬁJ : 24-288 ‘ A J
L 7
5G/IPF KopeHb:  HE PEKOMEHIYETCH 6G/HLO45 KopeHb: HE peKOMEeHAYEeTCR
3anony.. 180-240A/6,0-9,0m/MuH 3anonn.:  180-240A/6,0-8,0m/MvH
" 24-28B 24-28B
[ " r
h | \\ s
1F/2FIPAIPB 180-300A/6,0-14 ,0M/MuH 3F/4F/PFIPD 180-2504A/6,0-10,0M/MuH
- 24-318 ] 23-268
- N
L ||
* Ha KepamriecKon noaknanxe.
FILARC PZ6113 - auameTp 1.4 MM, NONmKUTENBHAA NONSPHOCTE (+) Ha
Ce0BI2C-14mm P -
1G/PA Kopewb: He pekomeHfyercs 2G/PC Kopetis*: 180-210A/4,0-5,0m/mMuH
3anond.: 190-340A/4,4-10 5m/MuH 23-27B
24-328B 3anonH.: 190-300A/4,4-8.5M/MhH
\ 24-32B
{ :
3G/PF Kopens™: 180-210A/4,0-5,5M/mnH 4G/PE KopeHb: HE pEeKOMeHAYeTcA
23-27B 3anonu.:  190-240A/4,5-6,0m/MuH
Banonu.: 180-240A/4,4-6,2m/muH 24-28B

‘_ irnie ’5: 24-29B W

it

5G/6G/PF u HL045 — 1e xe pexumbl, 4To 1 ans 4G

1F/2FIPA/PB 190-340A/4,5-10,5m/mu 3F/4F/PFIPD 190-240A/4 5-6,0m/nmnn
(e = 24-28B

_; 24-32B - ] i
*"‘j‘i _ 1T

L

* Ha xepammyeckol nogknanxe.




PEKOMEHAYEMbIE CPEAIHUE PEXWMEI CBAPKW NONOXKEHWA CBAPKW NO CTAHQAPTAM ASME W EN (ASME/EN)

FILARC PZ6113 — 1,6 MM, nonoxurensHasa NoNAPHOCTL (+) Ha anexTpoge.
CeOBI2C-16mm R

1G/PA KopeHs. He pexomeHayeTcs 2G/PC KopeHb': 190-220A/3,7-5,0M/MuH
3anonH.: 210-400A/4,5-10,5Mm/mun 25-28B
25-35B RanonH.: 210-320A/4,5-8,0mM/MuH
25-33B
3G/PF KopeHb: He pexomeHayetcs 1F/2FIPA/PB 200-400A/4,0-10,5m/muH
BanonH : 220-250A/5,0-6,0m/MnH 25-35B
24-288B

A

3F/4FIPFIPD 3F: 220-250A/5,0-5,8M/MuH
24-28B
4F: 200-250A/4,0-5,8m/MuH
25298 .

* Ha xepammdeckon nogknaaxe.

lli. Nonoxennn cBapku no craHgapram ASME u EN (ASME/EN)

1G/PA 3G1 [/PF& PG 4G/PE
4
4 50 @
5G1l/PF & PG 6GT|/HLO45 1FIPA 2FIPB
3F1)/PF & PG 4F/PD




COBETbI CBAPLHKY

IV. CoBeTb! cBapLUuKy

Xopowee nponnaenenne. [lna obecneyeHus XOpowero NponnasneHns M u3bexaHus WNakoBblX BKMIOYEHW
v Henposapa:

Beeraa eapuTe yrnom Haszan

370 ofiecneunT xopoLuee Nponnasnexne n NpenoTeparvT obpalosaHue WNaka Nepef BaHHOH (CM. puc. A).
Mpu cBapke yrnom Bnepen ByA CBAPOYHOTO WBAa MOKET GbiTh YAOBNETBOPWTE bHBIM, HO NPONNABIEHME BCEIOS HENONHOE,
MoXXeT uMeTh MECTO NepenonHeHne BaHHs!, YTO NPUBOANT K 0BPa30BaHMI0 WNaKoBbIX BKIK4EHUA M Henponnaey (cm. puc. B).

MpaBunkHeiA yron HaknoHa ropenkiu — 70-90° kak nokasaHo Ha puc. A. MNpu MeHbLKMX yrnax (cM. puc. C) MoXHO
OXUoars HenpoBap U HeOCTaTOYHOE NPoNMaBneHue.

Hanpaenenuue ABUKEHUA
-

Hanpasnenue asukenns
< s ok

Puc. A. MNpasunsHas ceapka yrnom Hasag npw Puc. B. Capka yrnom snepen. BoamoXeH p1ck Henposapa
Hakxnoxe ropenkm 70-90°, ¥ WNAKOBLIX BKNKHEHWA,

Hanpaaneuue aguxeHns
b
&

30-40°

Puc. C. Csapka yrnom Hasaf, ¢ HenpasuribHLIM YINom
HaKoHa repenku, YT NPUBOAUT K HENpPOBAaPY.

T



COBEThHI CBAPLUUKY

4.1. NonoxeHne ropenky NPH PasnNMYHbLIX NONOXeHNAX CBapK1
Cp.0BM2C, FILARC PZ6113 u ee moaucvKauyu xOpoLUo NOAXONAT ANA CBAPKK BO BCEX NPOCTPAHCTBEHHLIX MNOMNOXE-
Husx. Hibke ONUCHIBAIOTCA TUNKUHBLIE CRYMEM, KOTAE NPaBNIbHOE NOMNOXEHNE TOPENKU UrPaeT BEXHYIO POMb ANRA N3bexaHms

nedekToB CBapKH.

2G/IPC

MoNoXeHUe ropenky 3aBUCKT OT TOMLWHBI NUCTA W YINE Pa3aenky KpoMok. ECnv ropenka He MOXEeT 3aHATL NONOKEHKE,
MIOKA3aHHOE Ha NPUBEAEHHBIX HWKE PUCYHKAX, TO PEKOMEHAYETCS YBENWIMTL yron pasaesnk KpoMOK.

Bceraa cTapaidTech [EPXATb YroNn HaknoHa ropenkn 70-90° oTHoCKTensHo HanpasneHns ABWKEHWS, KaK NoKa3aHo
Ha cTp. 6. /iNA nonydeHus Wea ¢ paBHOMEPHOW BbICOTON Banvka HeobxoanMO UMETH PaBHOMEPHYIO CKOPOCTE CBapKH.

[lansHenlume peKoMeHaaLMM NPUBEAEHE Ha CTP. 8.

B. lWoe sToporo npoxoga

A. KopHeroit wos
porkeH BbiTb NNOCKMIA.

BApMTCA Ha
KepaMMH4YecKon
noaxknanxe. Nsberanre
crnmwkom Boneswoi
BbICOTH! KOPHEBOro wWsa.

i

C. Tpetwia npoxoa D. YereepTont n'[:i)xo,u

YEENWYMBAET CeYeHue coanaeT BnaronpuATHLIA
wea. Yron ans nocneayoLmx
NPOX0R0B.

E. NaTe npoxoa.
OBpartnTe BHMMaHKe,
YTO CNOW HAPALUMBAKOTCH
OT HUXHEWN 4acTh.

Vickniouenue HepaBHOMEPHOTO (NOPMKUPOBaHKA WBa.
LUnakoBble BKMCUEHMWS ¥ HENPOBAP, BO3HWKAIOT BCNEACTBME HEPABHOMEPHOTO (DOPMMPOBEHWA Wea Ne CNeayIolnM

npuyrHaMm:

»  HenpasunsHas CKOpPOCTb CBaPKK

+  HenpaeunbHbiv Yron HaK0Ha ropenku

«  Cnuwkom 6onbLUIoA cBapo4HbIA TOK

+  HenpaeunsHas NocneaoBaTensHOCTL CBAPKN

HenpaennbHoe GOpPMAPOBAHME WBE MCNPaBNAETCA 384MCTKON. DTOTO MOXHD uabexaTs, (HOPMMPYS LLOB KaK MOXHO
Gonee NNOCKMM, Kak NOKa3aHo Ha pUCYHKE,

raRg

HENPaBUNBHO NpaBumsHO
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4.2. NonoxeHun ropenku (Npogomkxexne)

3G1/3F1/PF

Hwxe npusesieHsb! NONOXKEHUR TOPEsIKM NPU BLINONHEHMI KOPHA WBa M NOCNEAYIOLLMX NPOXOAOE. Yron cKOCa KPOMOK
AonxeH oGecneyusaTk XOPOLWKiA OCTYN FOPENKM K KopHIO WBa. [Pk HEOBXOANMOCTH UCNONB3YHTE CONSIO ANS Y3KNX Pa3aenok.

Kepamuueckan nogknagka

10°

KopHesofi npoxoa 3anonHaowwre npoxeas!

4G/PE ol
lMpumMeHsiiTe OCHOBHLIE 3NEKTPOAbl ANA KOPHESDro npoxoda, 3anonHeHve nponasoauTe Ce.08M2C, FILARCPZ6113

M 8 MOAUDUKALMAMAK. A B

—~—

Ly |

2FIPB
Puc. A v B nokaasisaiot naeanbHoe NonoxeHne ropenku. PexomeHayeTcs cBapxa yrnom Hasag.

A

Hepocratku v ux yctpaHeHmne
Ha puc. C v D nokazaHs! nogpes v HepasHoMepHoe OPMUPOBAEHKE WIBA, 3 TAKKE BOIMOMHBIE MPUHUHE! MX NOSBNEHNS.

C.Mogpea D. HepasHomMepHOE hopmupoBanke Wea

=~ Cnuwkom BonsLwoii ceapouHbIi TOK - Cnuwkom BonbLIOH CBaPOMHBIA TOK

- Cnuwkom 6oNnbLOE HNPKEHWE Ay - Cnuwkom Gonbwoe HanpskeHve Qyrn

- Cnuwxom Gonelan CkopoCTL CBapku - Cnuwkom Bonbwioi yron HaknoHa ropenku ()
- Ayra pacnonoxeHa cnMWKOM BNW3KO K BEPTUKANBHOM CTEHKE - Cnuwkom BonbLuoe CeyeHue Wwea

- Cnuwkom maneii yron HaknoHa ropen (d) - Cnuwkom mana cKopocTL CBEPKM

- He pasHomepHan CKOPOCTL CBAPKY
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4.3. TexHuKa BLINONHEHMA NONEPEYHLIX konebaHuin
Boinonvenue nonepeunsix xonebGamini BrionHe npuemneMo npw ceapke nposonokon Ce.08M2C, FILARC Pz6113

n ee moaudukaumamu. OaHako, Bnaroaapa GONLWOMY TENNOBNOKEHMKD (NONHLIA LIOB), BA3KOCTL MeTanna wea byoer
YXYALWATECA. beICTpOE 3aTBEpaeBaHne WNaKa yaepxnBaeT BaHHY U NO3BONIAET MMETL BbICOKMA KOIDULIMEHT HaNNaBKA,

ocobeHrHo B nonoxennax 3G.
Texnuka, OTMCHIBAEMER HKE, NPUMEHMAE BO BCEX CNYYanX, IAe 05bIMHO NPUMEHAIOT NonepeyHbie konebaHns.

TexHuka nonepeyHbIX KonebaHWA
MepecekanTe BaHHY NPSMOMUHERHBIMI NONEPEYHBIMU NBWKEHWUAMH, NOCTENEHHO NepemMeLLancs B HanpasneHny CBapku.

HanpaeneHWe Ceapkn

T

MpuBeneHHbIE HWKE COBETHI NO BLINONHEHWUIO NONEPEYHbIX KoneBaHWWA NO3BONAT NONYYWTL XOPOLWYIO BASKOCTbL
HannasnNexHoro MeTanna Npu HKU3KUX TeEMNepaTypax, Yacto Tpebyemyio npu ucnons3oeaxun Ce.08M2C, FILARC PZ6138,
PZ6116S u PZ6115. 3neco Heobxoanmo naberate cBapky HENPEPLIBHLIMK NONEpeYHbIMK KONEBaHUAMM. JTyuwan BAIKOCTL
HannNaBnNEeHHOro MEeTanna NoMy4YaeTcsl NPU 3aN0SIHEHUM Y3KMMW BaNUKamu WNW TEXHUKON NPEepbIBUCTLIX NbnepeyHbIX

koneBanui ¢ Lenbio nonyyeHus Bonee TOHKMX BANWKOSB.

Monoxenne 1G/IPA
OrpanunysTe pasmax nonepedHbIx konebavui. MonsiraiTecs BapUTh Kak MOXHO Aonblie bea konebanwi.
Mpu ceapke K-06pa3Horo CTLIKA, NOKA3AHHOMO HYKe, BAXHO BbIOEPXKWBATE NPaBUNLHOE NonoxeHve ropenku. [yra

O0MKHA BbITh HAaNPaeNeHa Ha TOHKY NepeceyeHns NOBePXHOCTU TOPLA NUCTA U LWBA, KaK NOKa3aHo HUXE.

A.lMpasunuHo } B. HenpaswnbsHo
*  Bapwre TOHKMM LLBOM | *  Cnuwxom Gonbiuod paamax
* BoigepxuBanTe npaswicHoOe xoneSaHuH
NonoXerne ropenku i +  Henpasunshoe nonoxexue
«  Pa3max nonepevHbix xoneGaHwi ropenku
/] AonxeH sbl'l'b MUHUMANEHEIM * cnapxa y{noM Bnepgﬂ

Nonowenue 2G/PC

B. HenpaBunbHo

- [lopenka He Hanpasnexa
Ha ropMIcHTansHLIA NUCT

»  Cnuvwwkom Bonbluol pasmax
konebaHui

A. NpaeunsHO
* [openka HanpaeneHa
H& FOPUICHTANBHBINA NMCT
= TMpaeunbHbIA pasmax
konebanui
= Xopouee pacrexkaHue
Ha KpOMKax M LBe

Monoxenne 3G/PF
Mpw ceapke PZ6138 v ApyrvMM HU3KOTEMNEPATYPHEIMM TUNEMU B NO3MLUK PF 04eHE BaxHO COBNIOAATL OTPaHUYeHHbIN

pasmMax nonepeuHsix konebaHuia K TEXHWKY BeinonHeHns. Beerna, rae no3sonseT reoMeTpuA CTbiKa, CReayer HayuHate ©
Y3KOro NNOCKoro Wwea. 3afepwurecs NPUMEPHO Ha 2 CeKyHAL! Y KPOMKM NUCTa ANA TOro, 4T06bl pAacnaBfeHHbIn MeTann
3ateepaen. YbeouTeck B X0poLIel pacTeKaemMoCTy MeTansa, Kak nokasaHo Ha puc. A.

FILARC PZ6113S menseTcs ucknioueHvem. 3Ta ceapodHan npoeonoka paspaboTaHa Ansl AOCTHXEHVR Xopolen
YAapHOIA BRIKOCTU NP1 TemnepaTtypax Ao -30°C npuv ceapke ¢ HENPepLIBHBIMY NonepeyHbIMu konebaHaMn.

B. HenpaBunbHO
« Ceapka C NONepe-YHbiMA
koneBGaHnAMu no  Bcen

— A.MNpaeunbHo
+  [NoCKKA Banwk
= Cpapka bes nonepeuHbix

koneBaHnui unu ¢ MUHK- LUMPUHE CTbIKA
ManbHbIMK NONepeYHbIMIA m - O4yeHb TONCTLIE NO BLICOTE
KonebSaHuamu cnowm
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4.4, 3a4MCTKa
HeoBXOAUMOCTL B 3a4MCTKE MOXET BO3HWKHYTE ANA yAaneHus Hanneisos wea. Me

[OMKHB! BbiTh 3a4MLLEHb!. [1py 3a4MCTKE ABHBIX [edeKTOB HEe JONYCKanTe OCTPRIX KPOMOK,
BbIM BKITIONEHUSIM WM HENpoBapYy.

cTa Ha4yana ¥ OKOH4YaHWA CBapKW
T. K. OHK MOryT NpUBECTU K LINaKo-

A. NpasunkLHO B. HenpaBunbHo

-
i

C. Bearga 3auniiaiTe Havyano v KOHeL| CBapPKW.

3anonsHAolMe Npoxoab!
Ha pucysxe D nokazaHa 3a41CTka nepeq CBapKDii, NO3BONAIOWIAN NONYYUTe POBHYIO, Cherka NOAHYTPEHHYIO NoBepx-

HOCTb, y06HYI0 ANA A0CTYNa CBAPONHON OPesiki.

E.HenpaBunsHo
WinudpoBanbHEIR KpYr CIALIKOM rnyBoko BHEAPWNCA

B KOpEHb WBA W OCTaBun rMybOKyI0 KaHaBKy. Yakni
3a30p BCeraa TPYAHOAOCTYNEH AnA CBa POMHOW FOPenku.

D. NpasunsHo
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4.5, Kakuibexars pedrentosn

Xopoluee obenyxusanue 060pyaoBaHks M NOATOTOBKE CBAPLLMKOB NOMOraeT NPe0TBPaTMTL edeKThi CBapKh, OAHaKo
OHU HEe MOTYT BbITe MCKMIONEHL! NONHOCTLIO. B 8TMX Cry4anx NOHVM3HWE CBAPLIMKOM NPUYKH MX NOABMEHUA NOMOXET
BbICTPO peLwmTs 3TK NPobneme:.

Hwxke npuBeAEHbI TMNWMYHBIE HENONaKY K WX YCTpaHeHue. [pu Henonankax, 8s13LIBAEMbIX HENPaBUNLHOM YCTAHOBKOM
napameTpoB MNKM HENpaBsuNbHOW TEXHWKOW BLINONHEHMS CBapKM Heobxoaumo obpawarscs K pasgenam [aHHOTO PYKo-
BOACTBA, ONMCHIBAWMX NpuMeHeHue nposonoku Gs.08MN2C, FILARCPZ6113 w eé moandurkaumin. [Jedexts cBapkm n nx

NPpUHKUHLI ONUCaHbI HUKE.

Henonaaku BoamoxHbIe NpUUKMHbI
1. 3acTpeBaHue NPOBONOKK - - YCT2HOBKa NapamerpoB NPOBONOKONPOBOAAWENA CUCTEMBI
2. npuxsarsiBaHWe NPoBONOKK - CIIALUKOM TYroW TOPMO3 KacceTsl € NPOBONOKoN
- - NOBpeXAEHNE/M2HOC KOHTAKTHOIO HaKOHeYHWKa
3. paabpularnBaHne = YCTAHDBKa PEXUMOB CBApPKU

- He TOT 3alMTHLIM ras/cCNUWKOM Mana nofada rasa
- HepaBHOMepHasn nogaya NPoBONOKN

- KAHOC HaKOHEeYHWKa

- IPA3b, KPACKA, PKaBYMHA B CTbIKE

4. HepaBHOMepHan NojlaJa NPoBONoKI/ - CNULUKOM Mano ycunue npwkartins ponka
HectabunbHas ayralnpekpalwenue - NOBPEXeHWe/M3HDC HAKOHEYHVKA e
noaaYy NPOBONOKK - HeNpaBnNbHbLIA PasMep HaKDHEYHWKE

- NeperpeB HakOHeJYHWKa

- noepexaenne/naHoc/nepernd npesonokonpoeoaa

- FPA3HAA UNKU PXaBas NPOBONOKA/NETNU Ha NPOBONIOKE

- HENPaBUNLHOE NONOXEeHWe PONUKOB KM TpyBok/MaHoc ponukoe
- TYFOiA TOPMO3 KacCeTb! C NPOBONOKON

- MPOBONOKA 3anyTaHa B kaccere {cnabbld TOPMO3 KacceTbl)

- HEpaBHOMEpHAaA nogaYya rasa

4.6. JedbekTs! CBAPKU M UX NPUUKHL
HBI’IPOBap. WNmeeTcA Heckonbko BUOOB HENpoeapa, HO BCE OHKW CBA3aHb! C HEAOCTaTOMHBIM Nponnasnesvem

OCHOBHOMD MeTanna v MeTanna Wea Ha OTAeNbHbIX 6ro yJacTkax. Hvwke noxasaHs! TMNKYHbIE BUALI HENPOBapa Ha NpuMepe
cTeika ¢ V-06pa3Hoi pasgenkoi kpomok, Takve xe AedexTbl MoryT BbiTe U Npw Apyron pasgenke kpomok. Huxe nokasaw
HENPOBAP B YINOBOM LBE, UMEIOLLUIA MECTO Y BEPTUKANBHOMN CTEHKM,

XONGAHLIN Henpanap
Hannsie
=
HenpoBap Henpoeap HEHpBBEIp Mex gy
DOKOBOR CTEHKK npoxogamu
J BoamowHble gedekTil YcTpaHenue
Obwme
* CMULLKOM BbICOKaA CKOPOCTL CBaPKK - YMEHBLIWTL CKOPOCTL CBAPKW/YBENWYKTE BPeMA OCTAHOBKW
[ e Ha Kpasx -
* cBapka yrnom enepep - BapwUTE YIMOM Hadaq, Yron HaknoHa ropenku 70...90°
Henposap*
*  CAMLIKOM Man 3a30p CThiKa - YBENWYKTL 3330p
¥rnosoi WOB: HeNpPoBap BEPTUKanNLHOW
_ CTeHKm o e _——
* ropenka cnulKoM HaknoHEHa BEPTUKaNbLHO - U3MEHWUTL HANPERNEHUE FOPENKM

* PyTunopble NOPOLKOBLIE NPOBONOKKY MEHLLLE NDAXOAAT ANA CEAPKkK KOPHEROTO Npoxana Bea KepaMUYecKOR NoAKNANKK.
MNpumenaiTe Kepamuieckme NOOXNAAKK € NPAMOYIONLHOA KaHABKOM ANA NPUEMA LWNaKa,
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Henposap. Henpoeap Bo3HMKAET BCNEACTRME TOTO, YTO HANM2BNEHHbIN METANN He NONHOCTLI Nepennaenser MeTann
CTbika. Hnxe nokasaHbl TPU TUMUYHBIX CMyYas.

Mpumeps! HENPOBARA KOPHSR LWBa

A
BoamoxHbie gedekTsi YcrpaHenne
Obuwme
* CMWLIKOM Mankid CBapOYHLIM TOK - YBENWMHTb CKOPOCTL NoAaqu/HanpsxeHue aym
+ crmwkom Gonbluas CKOPOCTE CBAapKM - YMEHBWMNTE CKOPOCTE CBAPKX
* CMULIKOM Manas CKOpOCTe CBAPKM - YBENWYWUTL CKOPOCTL CBAPKM; NPeAoTEpaTMTE 0bpasosaHue
Lunaka nepen BaHHON
* CBapxa yrnom enepen - BAPUTL YINOM Ha3a[

- oBecneybTe yron HaknoHa ropenky 70-90°: HanpasnsnTe gyry

* CNULIKOM ManbIiA yron HaknoHa repenki
' H3 NEepeaHIo YacTb BaHHbI

CruikoBon WeB
* CMULIKOM Mar KOpHEeBOW 3330p/BenuKko - YBENWYNTE KOPHEBOW 3330P/YMEHBILMTE YCMMEHUE HA NOBEPXHOCTUA

yCMneHne Ha NosepxHocTv (NpuTynneHue) (npuTynnexue)
* ANA CTeIKA C pasgenkon - YBENWYUTL YIron CKoca

LWnakosble BrnioueHUA. LLinaxkoBsie BKND4EHWA 06pa3yoTCs, KOrga PacnNaseH bl LNaK HE MOXET NOKMHYTL BaHHY
pacnnaea, unw, Koraa Wwnak NepenonHaeT BaHHY, UNU, ecni WNaKosbie BKNIOYEHWA He MOTYT NPoORTY Yepes HefoCTaToNHo

pacnnasneHHbIA MeTann wea.

BoamonHbie aedexTbl YcTpaneHue
* CNULLKOM MaNbIA CBaPOYHLIA TOK - YBENW4UTL CKOPOCTE NOAa4M/HanpsXeHne ayrm

CNWILKOM Mana CKOpoOCTb GBapku - YBENW4MTbL CKOPOCTh CBAPKK: HE AonyckaTh obpa3losaHns Wnaka
B NepeaHen YacTu BaHHb! _

- cBapka YTNOM Bnepeq - BAPWTL YITIOM Ha3ag
CNWLLIKOM MENbIK YroN HaknoHa ropenky - BLIGEPXATL Yron HaknoHa repenku; yaepxvearts wnaK 3a ayrou
* BbiNyKNbIA WOB - YBENWYMTL HANPSKEHUE QYW

* CrMIWKOM BONbLLINE NonepeyYHbIE KonebaHnsa - YMEHbLINTH CKOPOGTH CBAPKY; 1€ BO3MOXHO NPUMEHATE TEXHNKY
NpepsIBMCTLIX konebanmwi unu yMeHslWHUTL pasmax konebavmi.

[ ) | WsGeraitte TONCTLIX CNOEE -

Bamwno. [lecekT WwnakoBsix BRIOHEHWA YaLUe BCEro NOSBNAETCA NPY CBApKe pyTUNOBLIMWA NPOBONOKaMMU B MOMOXEHHN
2G. W3-3a Manoro yrna CTbika BOZHUKAIOT WNAKOELIE BKAKKYEHUS Ha CKocax KPOMKM BEDXHEro NWCTa, a Takke BOIMOMEH
HENpOoBap.

PyTunossie npoBonoxu Gonble NPeapacnonekeHb! K 3TOMY ABNEHMIO, MOCKOINBKY MX Oyra MeHee mowlHas, Kpome Toro,
METann, HanNNaeNeHHLIA PYTUNOBLIMKM MPOBONOKEMU, UMEET TEHAEHLMIO K NPOBMCAHMIO, 0OCOBEHHD B nonoxeHun 26, 4To npu-
BOAMT K BLINYKNBIM LWBAM.

NepBbIM WAroM B NPEOAONEHWY 3TOT0 ABNEHNS BLUE HA CTaOUN NPOSKTMPOBaHUA ABNAETCA NPEAYCMOTPEHUE YBENUYEHWS
¥rna ckoca hackn HWKHero nucTa. 370 42T BO3MOXKHOCTE CBAPLLWMKY M3bexaTb 0CTPbiX KDOMOK, rae 06pasyloTea WNakosbie
BKNIOYEHWU:. CBApLUKWK AoMkeH oBpaluaTh BHIMAHWE Ha BENUYMHY BRINETa W BbIASPXMBaTEL KOPOTKYIO ayry, obecneunBaiowy o
ny4wee nponnaseneHue. CkopocTe CBapku NOMKHE BbiTh AOCTATOYHO BLICOKOW, YTOBL! HEe BbiNO NPOBMCAHUA LWBS M YTobbI

WwnaK HaxoAWNCA NEPES BaHHOM pacnnasa.
Cwmotpute c1p. 8-10 no pekoMeHAALMAM NONOXEHWA FOPENKM U NOCNEA0BaTENLHOCTH BEINONHEHWA NPOXOQ08,

MopUETOCT L — FA30BLIE NONDCTY OKPYINON hopMbI.

-
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BoamoxHiie nedekTbi

YcTpanenue

|+ cxkBoansK/BETED

- 3aKpbITh ABEPW NN OKHA/YCTaHOBXTh 3aLUMTHBIE
neperopogkm i T

¢ Hanu4u“e KpackW, Macna wnu rpRdv 8 30He CBapkM

- OYMCTUTL NOBEPXHOCTA

* 3acopeHwe conna

- OYUCTUTE/3AMEHUTE CONNO

noepexgeHwe conna

- 3aMeHnTL cConno

CNVWKOM MENEHEKOE WK CHMLWLKOM BONbLIoE
conno

- 3aMEBHWTE COMNOM, NOAXOAALLUM K FEOMETPIM CThIKA

+ CNWLLKOM GOMBLWAR MK CIIMLLKOM Manas noaava

rasa = Pl =

- DTPerynupynTe noaavy rasa

* yTeuxa rasa

- NpOBEpLTE YTEUKY ra3a, 3axas CoNNo: NPOAOIXAIOWWACA Packon
rasa roopuT ob yre4ke -

* yTe4Ka BOAbl M3 CMCTEMb! OXNEXOEHWA MPEnKH

- NPOBEPUTL COEONHEHWR

+ CNMLKOM GONbLUOH BLINeT

- NPOBEPLTE B32MMHOE NOMOXEHWE HAKOHEYHWKa M conna;
OTPErynUpyATe PexvMb! CBApKH

Noppes

MNoppea 0bbiMHO BblBaeT 13-3a BONLLWOro CBAPOMHOIO TOKE NNV BLICOKON GKOPOCTY cBapki. [INs NpeaoTBpaLleHns 3Toro

ABNEHNWA YMEHbBLUMTE CKOPOCTE NOAA4M KNV CKOPOCTEL CEAPKK 40 NONYYEHUA Banuka LWea XopoLwero uaa.
Moapes Ha ogHOM CTOPOHE YITIOBOTO LUBE MOXKET BOZHUKHYTHL M3-33 HENPaBUSBHOID NONOXeHns ropenku; nonpobyire

YBEMWUWTE YrON MEAY ropEnkoi U NNacTUHONA.

TpewwrHb! N0 OCK WEa NPKU CBAPKe Ha noaKnagake

TpewnHb! NO OCK LWBA MOTYT BO3HWKHYTL NPY CBAPKE KOPHEBOTO LUBA Ha NOAKNaAKe B Cnyyae HONbLIOro TENNORNOKE-
HMA. TaK Xe, Kak v obpa3osanie LWNakoBbiX BKNIDYEHWA Npy GBapke B nonoxeHnM 2G, 3T0 NPMCYLLE Py THIOBbIM NOPOLIKD-
BbIM NpoBONOKaM. Beinyknblih Bannk Wea cnocobcTeyeT HeyAOBNETBOPHUTENBHOMY 3aTBepAeBaHuto, 4To NPUBOAWT k obpaso-
BaHUIO TPELLWH, 0coberHo npu BonblKx ycaaodHbix yeunnax. [Ina npeaoTepawenus 06pa3osaHia TPELWWH pekoMeHay-

erTcAa:

*  Yronckoca Kpomok aonxeH BbiTe 45-60°; 3azop — npubBnuautensHo 3+2 mm.
= [pumensiiTe kepamwyeckne NOAKNAAKKM C NPAMOYFONbHOM BLIEMKOR ANA nprema wnaka. LLvpuHa kaHaeky AomkHa

BbiTk NopAgka 15 mm.

+ Bapute Tokom Huxe 200 A (quameTp nposonokn — 1,2 mm). INpwu aTom BaHHa pacnnasa Byaer nmeTs Bonee unu meHee
0BaNbLHYH0 HopmMy BMeCTo HeBNaronpuUATHON CTPENOBUAHON.

+ Bapute ¢ MWHUMAanNLHLIMKM  NONEpeyHbiMM  KoneBaHuaMmu ANA NPeAOTBPALIEHUA YBENUYEHHOM TONLWMHLI BaNUKa
v yaepxusaite ayry B nepeaHer 4acTv BaHHel Ans obecneyeHun yaoBNETBOPUTENEHOIO NPONIABNEHNS.
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TEXHONOrus CBAPKW

V. TexHonorusa cBapku

5.1. TexHonorun (GMA) cBapku B cpese 3aiUTHLIX ra30B NNaBAWWMCH 2NIeKTPOAoM

Kax » nroboi Tun gyrosoin casapkm, npouecc GMA cBapku HauMHaETCA C 3axuradun ayr. [ina nerkoro 3axuraHua gy
3NEKTPOR (3NeKTpoAHAR NPOBONOKA) AOMMKEH NOMYYUTE XOPOLWIMIA KOHTAKT CO CBapuBAEMON MOBEPXHOCTLIO. [InA 3T0r0
Ha CBBPUBAEMON NOBEPXHOCTH HE OIDKHO BbiTh MACNa, rPA3KY, OKANWUHB! U NPOHMX BELLECTE, 3aT PYAHAIOLLMX KOHTAKT. BeineT
NpoBoAa CreayeT ycTaHoBUTE COrnacHo puc. 5.1, NOCKONLKY Npu YBENUYEHWN BLINETa SNEKTPoAa TPYAHO MHHLIMANKU3UPO-
BaTk Ayry. Yron HaknoHa ropenku AomkeH 6eiTe 5-20° 0THOCHTENBHO BEPTUKANBHOMN OCK.

a) 6) B)
MyHaw Tyx
" Y Y Pabouni R e KowTaktHan
OHTAKTHaA 3a30p TpyBra
Tpy6xa i ropenim . a T"yﬁ"’m yTOnnema Braner 4
7 ® Buner § g B Ha 3.2 mm HE32 1M MR
Paboawia anexTpona
3asop 4 E E% _+_. y "
ropenkn 4 oY, 2 + bineT
2 : = g
] f
[ ] [ ]

4 é[ L_gnL;“,_’a

Puc. 5.1. Beinet anexTpogHON NPOBONOKK M3 MYHALWTYKA CBAPOYHON ropernky (a), pacnonoxeHue KOHTaKTHOR TpyBxu p-cofifie
CBAPOYHON FOpPenki NpyU LIMKNUYECKOM PEXMME CBAapKX KDOPOTKOW ayroli (6) u npu cTpyiHOM nepeHoce mMeranna (s).

[ns koMneHcauwn Beca Nogawllero pykasa M csapovHoro kabens (npw pasgensHom nogsofe), Ana oBnemeHus
MaHUNyNMpoBaHna ropenkon Heobxoanmo nepebpocuTe Mx Yepes nnedo. NMoaHecuTe ropenky K 3aroToeke, HO He Kacanch
ee. OnycTuTe CBapOYHYK Macky ¥ HaXMUTe KHOMKY Tpurrepa. HaxaTtve Ha KHONKy Tpurrepa BKIOYABT CBapoYHYIo Lenb
W nogaqy sawmTHoro rasa. [lewratens nogaqu 3NexKTPoAHOW NPOBONOKM HE BKNKMAETCA, noka He cpabortaer Taimep
BPEMEHH NPOAYBKM.

MepemecTnTe ropenky No OTHOLEHWIO K U3BNUID, KACAACH NPOBONOYHBIM 3NEKTPOAOM NOBEPXHOCTY, Kak Bbi Lapanas
ee. YTobkl NnpefoTepaTUTEL NPUNMNaHWe NPORON oKW, HeobxoaumMo GLicTpo NPOTAHYTL ropenky Ha 10-15 MM B HanpasnexHun,
NPOTHBONONOXHOM HanpaseneHWo CBapku, U NPUNOAHATE ee (puc. 5.2). Kak TonsKo NosBUICA KOHTAKT NPOBONOKM € haje-
nuem, HauvHaeT paboTarb anekTpoaBUraTenb MexaHmaMa nogaq|u NPosonokn u paboTaeT 40 Tex Nop, NOKa Ha)Xarta kKHonka
Tpurrepa. MNpw HeaasnCUMON NOAAYM NPOBONOKK ABMIaTent Ha4wHaeT paboTtaTe NPU HAXKATUM KHOMKK.

Puc. 5.2. Bo3byxaeHne gyry.

MpaBUNbHO YCTRHOBNEHHAR AYra MMEET MATKWA, WuMNaWuiA 38yK. PerynupoBaHne CKOpOCTWM NoaadW 3NeKTPogHOA
NpPOBONOKK HEOBX0AMMO TONLKO TorAa, Koraa Ayra anaeT HeNPaauibHLI 3BYK, HAaNPUMED FPOMKNIA TPECK YKa3hiBaeT Ha To,
YTO BbICOKE CKOpPOCTL noga4m nposonokd. [poBonoka kacaeTcsd CBAPOMHOAW BaHHbI W KParKOBPEMEHHO racHer.
C nakonneHvem onbiTa paboTsl MOXHO NErko Ha CryX onpeaensTe ANVHY Qyr.

Yrobbl noracuTe ayry, HeoBxoauMo OTNYCTUTL KHONKY TpUrTepa. 3T0 OTKNIOYMT CBAPOYHYIO Lienk, NpH 3TOM OCTaHOBUTCA
Aeuratent nogauu 3NEKTPOAHOA npoBonoxky. Ecnu npu csapke npoM3owno Npununadue osnekTpoaa, Heobxoaumo
OTNYCTUTE KHOMKY Tpurrepa n Bokopesamu OTKYCUTL NPOBONOKY.

Npyv cBapKe B 32U THOM ra3e NNaBALMMCA SNEKTPOAOM BONLLLIOE IHAHEHWE UMEET NONOXEHKWE FOPESIKM MO OTHOLLEHMID
K cBapuBaemMoi petanu. Ha puc. 5.3 nokasaHo NONOKEHWEe FOPENKY OTHOCHTENBHO naaenwa. Eciv ceapnBaemMblie YacTn
PaBHel N0 TORWMHE, TO NONEPEMHBIA Yron mexay getansmv aomkeH GeiTe cTporo oguHakoe. Ecnin getany He pasHbl
No TONWMHE, TO rOpenka HakNOHAETCSA B CTOPOHY TOHKOro MeTanna (nonepeyHblii yron ymeHbiiaetcs). MNpoaoneHsii yron,
B 33BUCHMMOCTH OT XapakTepa nepeHoca aNeKTpoAHoOro MeTanna, omkeH bbiTe B Npegenax 5-25°.

Ceapka mMoxeT Nnpou3BOAWMTLCA Kax YINoM Bnepeg, Tak v yrnom Hasan. Ceapka yrnom Has3an o3HauaeT — ropenka
NO3ULMOHKMPYETCA TaK, 4TO HanpasneHne NOAa4yM 3NeKTPOAHOI NPOBOMOKKM NPOTUBOTIONMXKHO HANPABNEHWIO Nepemelle-
HUA ropenku (puc. 5.4 a). Ceapka yrnom eneper 0aHa4aerT, 4To HanpaeneHue nogaYy 3NeKTPoAHOMA NPOBONOKK COBNAAAET ¢
HanpasneHuem ABVxeHnA ropenkn (puc. 5.4 6). CneayeT oTMETUTL, Y4TO ANA U3MEHEHUA CNOCODGA CBAPKW HE HYMHO Name-
HATL HanpasneHWe NepemMeLleHuA roperky, QOCTaTOMHO H3MEHUTE 86 HAKNOH B NPOA0ILHOM HanpaeneHu.
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TEXHONOIUA CEBAPKM

5.25° _~ Mpoponekeid yron MonepesHbIn yron
: ' CBapHo# WOoB yrnoson

MNpononsHLIk yron

MonepeyHbiA yron

: CBapHO# WOB CTLIKOBOW

Puc. 5.3. MNonoxeHne fopenku oTHOCUTENLHD MANENWA.

MpoponexeIn yron 6) MNonepeuHsbinyron

a)

Hanpaenenne

cBapku
i

Puc. 5.4. Csapka yrnom Hasag (a) u yrnom snepeq (6).

CkopocTh NepemeLyeHins CBapoyHOR FOPENKkK ONPEAEnseT CKOPOCTL CBAPKM, KOTOPas BHIPAXAETCA B MIMUH, Ha cro-
POCTL CBAPKM BMAET;

*  TONWWHE CBAPUBAEMOIO MANENMA: C YBENUYEHNEM TONLUMHB! METANNAE YMEHLLUAETCH CKOPOCTL CBapKK M HaoGopor,
*  CKOPOCTL NOAAYM SNEKTPOAHON NPOBOMOKU: C YBENMIYEHHEM CKOPOCTH NOMAEHH YBENNUUBABTCS CKOPOCTH CBAPKWA;
*  HanpaenexWe CBAPKW: NP CBapKe YIIOM Bnepesl CKOPOCTL CBAPKU BbILLE.

Mpu ceapke yrnowm Hasag pocTuraeTcs 6onblas cTabuNBHOCTE AYrk U MeHbLIee BpbisrooBpasosaHve. Ceapka yrnom
Hasaz NpUMEHAETCS ANS COEAMHEHWA TONCTOrD METanna, Npy Tom AocTuraeTcs Bonslwas rybuka nponnaenexus. Kpove
TOTO, CB3PLUMK BUAUT CBAPOUHYIO BEHHY, YTO NO3BONAET NOBLICUTL KAYECTBO CBapkn, CeapKa Briepes NPUMEHRETCSH Ans
COEAnHEeHWs TOHKOTO MeTanna, NPy 3TOM AOCTUraeTes MeHbLUan rMybuHa nposapa, HO CBapka NPOM3BOAMTCH C GonbLEH
CKOPOCTLH0.

Nerve BCEro NPOM3BOAMTE CBAPKY B HIDKHEM MONOMEHUM, NPUYEM KEYECTBO CBAPHOTO COSAMUHEHUS nony4aeTcs
Haunyywee. B HkHEM NONOXEHMN NYYWE pacTekaHne pacnnaBNeHHoro MeTanna u nyule rasoBas sawmta. OCcBouB
CBAPKY B HWKHEM MONOXEHUN, MOXHO NPOU3BOAWTL €€ M B APYTMX NPOCTPAHCTBEHHBIX NONOXEHWAX. CBAPKa B FOPU3OH-
TaNbHOM, BEPTHUKANLHOM CHU3Y BBEPX W BEPTUKANbLHOM CBEPXY BHW3 NONOXEHMAX NPOM3IBOANTCS NPU YMEHBLIEHHOM
Ha 10% ceapouyHoM Toke. Ha puc. 5.5 nokasaH yron Haknowa CBAPOYHOA TOPEenky NpW CBapKe B Paanu4HbIX NpocT-
PaHCTBEHHEIX NONOXEHUAX, @ Ha pUC. 5.6 — NOPAAOK HANDKEHWA BANUKOB NPW BLINOIHEHUU MHOTONPOXOAHOIO CBAPHOTD
wea.

Monepe4HbIv yron HakNoKRa CBapOMHOA FOPENKN NPK CBAPKe YINOBLIX LWBOB A0MKEH BbiTe 45°. Jns CTHIKOBLIX WROB
NonepeyHbI HaKMoH ropenku AONKeH BbiTh BCEro HECKONLKO rPaAycoB, WHA4e yXyAWAeTcs pacnnaeneHue Metanna
Ha BOKOBOIA NOBEPXHOCTM CTIKA U, COOTBETCTBEHHO, YXyALUAETCA CIMSHUE METANNA WBA U 0CHOBHOTO MeTanna.

15




TEXHONOIMA CBAPKM

Puc. 5.5. Yron HaknoHa cBapOYHOR rOPEnKyv NPy BEINOMHEHWKM PA3NMYHBIX WBOS B HIXHEM M BEPTHKANEHOM NOMNOXEHWAX
NPH UAKNWYECKOM PEXUME CBaPKW KOPOTKOW Ayrod (a-r) U npu CTpyAHOM nepeHoce metanna (3).

' [ _ y2
s i 1 |
HukHee Moronouroe Huxmee
i 3
|
; e 3
P P s
.I 1 g‘
A { 15 4
HexHee HuxHee lopuaoHTansHoe

MoTono4Hoe

Puc. 5.6. MNopaaok HanoxeHUs BANMKOB NPY BLINDNHEHWKM MHOTONDOXOOHOTD CBAPHOFD LUBA B HWKHEM, NOTONOHMHOM
1 FOPNU3OHTANEHOM MONOXEHUAX.




TEXHONOIMAA CBAPKMW

Ceapka B BEpTUKanbHOM NoNmKeHUU (puc. 5.7) MOXET OCYLLECTBNATLCA Kak CHU3Y BBEPX, Tak U CBepPXy BHW3, NPX 3TOM
OfPOMHOE 3HaJYeHne WMEET NONOXEeHWEe TOPEenKW. CBapxa LOMmKHa NPON3BOOUTECH TONBKC B NONOXEHWUW, NOKa3saHHOM Ha
puc. 5.5 (B, r), npu aTom, 4T06b! oBecnesnTs NONHOE NPoNNABNEHNe METanNa, Alyra NOMkHa pacnonararbea Ha nepeaHem
Kparo CBapO4HOM BaHHbI.
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CHuay BBepx Ceepxy 8HH3

Puc. 5.7. Ceapka B BepTWKanbHOM NO3MLWA,

Mponnaenexwe. Mponnasnexwe — 310 rMybuHa CNNABNEHWA OCHOBHOMO MeTanna. BenuuuHa CBapoYHOIO TOKa
ABNAETCH OCHOBHBIM MAPAMETPOM, BNUAOLWIMM Ha rnyBuHy nponnaeneHns. Ha puc. 5.8 nokasaHo BNUMAHKWE CBBPOYHOI0 TOKa
Ha rnybuHy npoBapa. YBenuueHWe WnW yMeHblUEHWE TOKa BbI3bIBAET YBenU4eHUe WM YMEHbLIEHWE COOTBETCTBEHHO
rnyBuHbl nponnasnenns. [MybuHy NponNNasneHnsl MOXHO TaKKe YBENUHWTL, YBENMYMBAS CKOPOCTE NOJAYM SMEKTPORHON
NPOBOMOKK, NMPUA TOW Ke CKOPOCTW NepemelleHus ropenki. Mpu 3T0M yMeHblIaeTcA AfiMHAa OyrM W, COOTBETCTBEHHO,
YEENWYMBAETCA CBAPOYHBIA TOK, T. €., M3MEHSS CKOPOCTL NOAaYM NPOBONOKY, MOXHO M3MEHATH IMyBKHY NPONNasnexus.

100A 150A 200A

Puc. 5.8. BnvsH1We CBEPOMHONO TOKa Ha XapakTep CBapHOro WBea.




L T TR S

TEXHONOIMA CBAPKWA

MameHeHwe ocTanbHbiX NapaMeTpoB CBapku OkasbiBaeT cpaBHuTensHo Hebonbluoe snwaHWe Ha rnyBuny nponnas-
nexns. Ha pyc. 5.9 nokasaH atbgekT OT MaMEHEHWA HanpaXeHWA. B aTom npumepe 24 B — onTuMansHOE HanpskeHue Ans
BbibpanHoro Toka. C ymeHbLIEHMEM HaNPAXEeHUA ymeHbluaeTes mybuHa nponnasneHus v HaobopoT. Kpome Toro, npu
AaHHOM HanpsxeH Hanbonee cTabuncHan gyra. HectabuneHocTe fyrv ymenbiuaeT rnybuHy nponnasnexHua.
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Puc. 5.9. BnuaHwe HanpsxeHWs Ha xapakrep CBapHoro wWea.

WsmeHerve CKOPOCTM NEPEMEWEHUA CBAPOYHOM rOpPEnKY, T. €. H3MEHEHUE CKOPOCTH CBapKM, NOXOXE Ha WaMEHEHUE
HanpsXeHus AyrM — rnybuHa NnponnasneHus MakcUManbHa NPy oNpeaeneHHol CKOPOCTY CBAPKM M YMEHBLLAETCA Kak NPy
ee CHIbKeHUU, TaK v Npu ee NoBbiLleHnk. Ha puc. 5.10 nokasaHo, 4to npu ckopocTi 30,5 cM/MuH Ana BeiBpadHoro anameTpa
NpPeBoONoKK mMyBuHa nponnasnenus makcumanbHa. Mpu ckopocTax 17,8 cm/MuH U 43,2 CM/MUH NPONNaBNeHWe YMEHb-

LWANocs.

43,2 30,5

CKOpOCTL CBAPKM, CM/MUH

Pue. 5.10. BnuaHue CKOpoCcTA CBapKW Ha XapakTep CBapHOro wea
(BMIOMVHWA, CTPYHHBIA PEXUM CBAPKM, 33UIWTHBIA 183 — 8PIoH).

Mpu HK3KMX CKOpOCTAX BONLLIOE KONUYECTBO PACNIABAEHHOMO MeTAanNa CBAPHOID WBa CO3A3ET «NOAYWKY» MENAY
[YrO# 1 OCHOBHLIM METaNMOM, YTO NPENATCTBYET AaneHerwemy nponnaeneHnio. MNpu BonbLwMx CKOpOCTAX CBAPKK TENTO,
cOo3asaeMoe Ayron, He YCneeaeT A0CTaToMHO ryBoKo NPONNaBMTs OCHOBHON METAN.
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TEXHONOIMA CBAPKW

MaMeHeHWe HaKNoHa CBaPOUHON FOPEKK B MEHLLUEH CTENEHN, YEM MIMEHEHWME HaNPFKEHUA U CKOPOCT U CBAPKH, BIUAET
Ha rny6uRy nponnaenenus. Ha puc. 5.11 nokasaHo BnusHne cnocoba ceBapku W NPOAONEHOMD YrNa HAKNOHA ropernku.
MakcuMansHOoe Nponnasnesne J0CTMraeTCcA NPW NPOACNBHOM YINe HaknoHa B 25° n CBapke yrnom Hasan. Mpwn HaknoHe
Ha 6onbLWNI yron yxyawae1cs cTabunbHoCTs 4yrv M yeenuyusaeTcn paabpbiarieaHne pacnnasneHHorn MetTanna.

ﬁ ]

J 20° 0° 20°

Hanpasneuue ceapku
<

Yrnom
snepen HaknoHa Ha3zan

Yrnom

Puc. 5.11. Bnwanue cnocoba ceapku M NPoLAOoNsHOTO HAKNOHa FOPEenky Ha XapakTep CBapHoro weaa.

Paszmep Banuka ceapHoro wea. Banwk ceapHoro
Wea XxapakTepW3yeTcs BbiCOTON (BLINYKNOCTLIO)

Beicota WwpuHa Buicorta v wupuHon (puc. 5.12). NpaBuNLHOCTL 9TUX XapaKTe-
(E“‘“”iﬂ) (BbiNYKNOCTS) PUCTUK TapAHTUPYET, YTO BanWK CBAPHOMO LWBa

- BLINONHAETCA C MMHUMYMOM AedeKToB, 0COBeHHO NpK

—,_ l ] A MHOFONpPOXOAHOA ceapke. B cnyvae GONbLUOR BLINYK-

<t NOCTH WBa NpY MHOTONPOXOAHOW cBapke TpyQHO Hano-
WupuHa KMTE NoCneayoLmi wos, obecneunsan kauecTBEHHO®
crusiHne. OveHb saykeHHblii WOB He obecnedvsaeT

Puc. 5.12. XapakTep1cTika CBapHOro Wea. XOpOLIErs CMMAHMA MeTanna WwBa W OCHOBHOM

MeTtanna.
XapakTepucTika Banuka cBapHOIO WBa 33BUCMT KaK OT ero pasmepa, Tak v 0T (hopMbl. [inA n3meHeHus pasmepa ceap-
HOTO LLBA (KONWYECTBO HANNABNEHHOTO METanNa Ha NOrOHHLIN METP LWBa) HEOGXOANMO N3MEHNTL PEXWM ceapku. OCHOBHOR

) BNWAHWE Ha Pa3Mep CBAPHOID LWBA OKa3bIBAET BENNYMHA CBAPOYHOID TOKa 1 CKOPOCTb MEPEMELLEHHA CBAPOHHON FOPENKn.
Paamep ceapHOro Wea NpSMO NPONOPLMCHANEH CBAPOYHOMY TOKY M 06paTHO NpONOpUMOHaneH CKOPOCTH NEPEMELLIEHHA
) rOPEnkw.
MN3aMeHeHWe CBapOYHOID TOKa W CKOPOCTW NEPEMEeLLEHUA TOPENK M3MEHARBT paaMep CBapHOro Wea, Ho Mano BRKAeT
Ha ero hopmy.

MaMeHRA HEaNPRXEHWE Ha ayre (MAMEHAS ANWUHY OyTW), MOXHO M3MEHATE (DOPMY CEaPHOTO WBE, Kak BugHO 13 puc. 5.8,
YBENMYEHWE ANWHBI YTV BbI3bIBAET YBENWYEHUE LMPWMHE! WBa W YMEHbLUEHWE ero BbiCOTbl, Npr4em obvem wea
(KONMYECTBO HANNABNEHHOTO METaNNa Ha EAMHMLYY A/ WHbI) OCTAETCA Hen3MEHHBLIM. BoapacTaer WMpuHa Banvka CBAPHOIo
WBea, BLINYKNOCTL yMeHbLwaeTcs, 1 Bonee xuakniA METaNN cBapHOro wea 6onee 3 PeKTUBHO COBAUHABTCA C OCHOBHBIM

METANNOoM, T. €. CNUKHKE YNy4LLeHO.




TEXHONOMA CBAPKW

YBENUYEHWE ANKHL! AYIY ANS YEENWUEHUs NPONSBOANTENLHOCTHM CBAPKA (CKOPOCTHM HannNaekv) Bsi3bIBaeT YBENUHEHHE
BLINYKNOCTH B 6ONbILIEIA CTENEHKW, YEM YBENWYEHHME LUMPWHBI WBa. Banuk CBEPHOTO WBa CTAHOBWTCA YPEIMEPHO BbINYKNBIM
(puc. 5.13). Ceapka yr1iom Ha3ag Taioke JaeT y3Kuii ¥ BbIGOKMIA Banvik CBAPHOTO LBa. YMeHbLas yron NPoAoNEHOMN HEKNoHa
FOpenky, MOXHO YMEHbBILWTH BbICOTY Banuka CBAPHOMD WBa U yBENWHMTL €ro WnpuHy. CBapka yrnom enepeq paer bonee

nnockwin u bonee IJ.IHDOKHH BanuUK CBapHOro Wwea.

MY -

12,5 mm 25 Mm 37,5 mm
Puc. 5.13. Xapaktep CBAPHOTO WBA B 32BUCUMOCTI OT QNMHE! AYTU.

5.2. Mauunynuponanua CBapOYHOWM ropenKom
OnvcaHue TexHONorvK ceapky Ges onucaHus NPUEMOB MaHMNYNMPOBAHWA CBApO4YHOW ropenkoi Byaner paneko He

nonHeiM. pUBENEHHBIE HUXE PEKOMEHAAUMM SBNRIOTCA CNpasoqHbLIMM. Kaxgbid cBapumk no Mepe NOBbilLEHUS
KBaNWUKaLIMM BbIpaGaThIBAET CBOM NPUEMD] NEPEMELLEHNA TOPenky.

CBapKa B HMXHEM NONoXeHnn. PEKOMEHYEMOE NEpPEMELLEHNE CBAPOYHOI OPEnkn NP1 BolNOMHEHMKW OAQHONPOXOA-
HOFO U MHOTONPOXOAHOTO CTHLIKOBOTO CBAPHOMO LIBA B HIKHEM MOMOXEHUM nokasaHo Ha puc. 5.14. Kak BUAHO M3 puCyHKa,
NPy BLINONHEHMU o.unonpomnuoro WBa COBEPLIAITCS NMNoobpasHse, C NErkuM CABUIOM Ha3aj NepemeLeHrns ropernKu.
B MHOrONPOXOAHOM CBAPHOM LLIBE C Pa3aenkod KPOMOX Npu BbINOMHEHWH KOPHEBOTO Wea COoBepLualT auraaroobpasHbie
koneGaHUs ropenku, NpW aTOM HYXHO CrieguTs, 4ToBbl He BbINO Npoxoros. 3anonHaoWMWE W 06U OBOMHBIE LB
BLINOMHAIOT C Takumu e, Ho Bonee wupokumm konebanusamu. OTNUYKME B TOM, MTO NPy BbINONIHEHUM 3TUX LUBOB MNPOUIBOAAT
NONEpeYHbIA HAKNOH FOPEnKkK U NP AOCTUWKEHWW KPaWHETO NONOKEHUS OEnalT 3a0epiKy FOPesnku. 3710 cnocobeTeyer

ny4luemMy CnNaBneHunio.
YINOBOI LWOB B HWKHEM NOMOKEHWM BLINOMHRAIOT, COBEPLIAn CBaPO4YHOM rOPEenkon kpyrosbie nBuwxeHns (puc. 5.15).

OpHonpoxogHon

MNpononeHbIA HaknoHd ropenku = 5-10°

[MonepedHsin HaknoH ropenks = 90°
Hanpasnenwe ceapri ——p
MuoronpoxogHoi
MNpoaoneHBIA HBKNOH ropenkk = 5-10°
MoenepesHsia yron Mopanox HanoweHus
HAKFOHA FOpPENKK WBeos
O .
VI == T ol
\21'2 i
oyt e
; g
e i - [ %

2 } :
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Hanpasnenve ceapin ——
Puc. 5.14. ManunynnpoBarue ropenkon nNpy BeiNONHERMA CTLIKOBOTO LWBa B HWKHEM NONOXEHNN.
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NpoaonbHbI HaKNoH ropenkm = 5-10°

Mpogonexsii Haknow ropemi = 5-10°
Monepeuxen Haknow ropenk = 90°
s

MonepeqHbin HaknoH ropenkun = 45°

J 3 panwka

3apgepwka 2 Banuka

Hanpaenexwe caapku Nopapox HanoxeHus Hanpasnexue ceapkm —p Mopanok HanoxeHka
WBOB

44— WK —p WBeoB

Puc. 5.15. ManmnynuposaHue ropenkoli npu BuINONHe MM Pwc. 5.16. Manunynupoeanne ropenkoi Npu BbINOAHEHWA
YIMOBOTO LWEBA B HWKHEM NONOXEHUN, CTLIKOBOTO LWBA B FOPU30HTANLHOM NONOMEHWH.

Ceapka B ropnacHTansHoM NonomeHun. CTLIKOBOH LWOB B rOPU3OHTANbHOM NONOXEHMN BHINONHAETCA C MCNoNk-
30BAHUEM TOW Xe TEXHONOMMW NEPEMELEHNA CBAPOYHON FOPEnkM, YTo W Npy BbINOSIHEHUM CTHIKOBOTO LWBA B HIWKHEM
nonoXeHnn (puc. 5.16). Otnnume TONBKO B TOM, YTO 3AMNCNHAIOLUE BANWKY NPW CBEPKE B MOPUIOHTANLHOM MONOXEHUNA
Gonee yakue. Mpu BLINONHEHWM CBAPKY He CregyeT 3abLIBaTh, YTO HAKNOH FOPENKN COCTABARET 90° N0 OTHOLUSHMIO K NO-

BEPXHOCTH, Ha KOTOPYI0 HaKNaaLIBAETCA BAMWK CBAPHOIO WBA.

Penkn npy CBapKke CHM3Y BBEPX MOKasaHo

Ceapka B BepTMkankHoM nonoxeHun. lNepemeujenve CBapOYHOWN o

Ha puc.5.17 (a). anpy BLINONHEHWW CBaPKW CBEPXY BHU3 — Ha puc. 5.17 (6). e
Ceapka 0QHONPOXOAHOTO CTLIKOBOMD WBa 663 Pa3fenki KPOMOK B MOMOXEHMN CHW3Y BBEPX NPON3BOAUTCS nyrem

nunooGpasHeix konebanui ropenku, BeinoniHeHwe KopHeBoro LWBa NPy MHOMONPOXOQHOM CBapKe NPOUIABOAMTCH NYTEM
avrsarooBpa3sHbix NepemeweHui CBApPOYHON ropenku. 3anonHAIWME BANWKK U OBNMLUOBOYHLIA LWOB BLINOMHAKOT npu
CTYNEHHATOM NEpPEMEWEHUY TOPenkK, NPUYEM NPYU QOCTVIKEHUH KPAWHEA TOYKW NPV FOPU3OHTANBLHOM NepemMelleHun
HeoBXxoAUMO caenath 3agepxKy W CYCTUTBCA BHU3 Ha BETUYMHY, PaBHYH AUaMeTpy 3NeKTPOAHOW NPOBONOKM, a8 3aTeM
NOAHATLCH BBEPX U NEPeMECTUTLCH NO TOPMIOHTAaN Ha NPOTMBONONOXKHYIC CTOPOHY. Tam cHOBa chAenaTh 3afepxKy
WONYCTUTLCA BHU3UT. [.

Ceepxy BHma

MpononsHE HAKNOH ropenkk =5-10°
Monepe4HbiA HAKNOH ropenku = 50°

CHuay BBEpX
MpofoneHEA HaKNoH ropenkk = 10-15°
Monepeusbin HaknoH ropenkk = 80°

= = =
a a a
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Puc. 5.17. MaHunynupoeanme ropenkoil NPy CBapKe B BEPTUKANbHOM
NONOXEeHWH.

Csapka yrnoBoro wea B BEPTMKaNEHOM NONOXEHWW CHU3Y BBEPX NPOM3BO- MpoACALHEM HAKNOH fopenkk = 5-10°
OVTCA fOBMKEHUEM ropenky, kak bl pUCYn «enouky», C 3a0epxKkon Ha DoKoBLIX Monepeqruln HaxknoH ropenkm = 90°
NOBEPXHOCTAX U3OENUA.

CTLIKOBOW CBapHOW LGB C pasfenkoi KPOMOK NpW cRapke CBEPXY BHW3 —

KOPHEBOW, 3aNONHAKWMWA 1 OGNWUOBOMHBIA LUBLI BLINONHSAIOTCA NyTEM

3UraaroobpasHeuIX NepeMelleHuit CBAPOYHOIN TOPENKY C 38AEpPKKOA B KPaRHWX AAAAA

Toukax. Monepedrslit HaKNOH ropenky coctasnseT 90° K NOBEPXHOCTW CBapKA. 3apepixa

Mpouasoas mManunynUpoBaHWe ropenkon, HyXHO crneanTe, 4ToGel ayra pacnona-

fanace Ha nepeaHem Kpae CBAPOYHOW BaHHbl. Henbas pgonyckaTs nporoHa

pacnnasneHHoro Metanna enepegu Ayru. 310 yXyaLWaeT KauecTao CBapi. Puc. 5.18. Makunynuposakme

rOpenkon Npu Geapxe 8

CsBapka B noTONo4HoM nonoeHuW. MNpu BbINONHEHWW CTLIKOBOIO WBA NOTONOMHOM NONOKEHWH.

C pasenkoi KpoMOoK B NOTONOHYHOM NONOKEHUU HEOBXOAWMO COBEpIIATE 3Mr3arc-
obpazHoe nepemeleHue CBAPOYHOM ropenki (puc. 5.18). MonepeyHbii HAKMOH ropenku cocrasnset 90° k NOBEPXHOCTH
ceapin, B kpaiHux Touxkax nepemelleHns Heobxoaumo genath HeGonbwyio aafepkky. Bee BuilueckasaHHOE NPUMEHUMO
NPV BLINOMHEHWWM KAK KOPHEBOTO, TaK U 3an0NHAIWETO i 0BNMLOBOYHOID NPOXoAA.
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5.3. XapaxrepHuie gegextbl MIG/IMAG csapkm M cnocobkl Bopsbbi € HHMK
TexHuka BuinonHeHns GMA ceapkv Bonee npocras, uem Qpyrvx BUOOB CBapKM, HO TEM He MeHee, kak v nibas gpyran

CBapka, WMEET CBOW XapaKkTepHmie AedekTbl.

MNosepxHocTHan NOPUCTOCTL. MOBEPXHOCTHASA NOPUCTOCTL BOZHWKAET M3-3a2 aTMOCIPEPHOro 3arpAsHeHns. 370 MOKET
BLITL BLI3BAHD 33COPEHUEM CONMa rOPENKW, HEeJOCTATOMHOM NoAauYd 3JaLMTHOTO rasa AW ceapkon Ha setpy. Ans
npenynpexaeHus 06pa3oBaHnA NOPUCTOCTM HeOOXOAUMMO CUCTEMATHYECKH OYMLLATE CONNO OT HaNWNWMX Bpbiar, NpasunbHO
OTPerynupoBaTh pacxopn 3aLIMTHOTO ra3a, NPy CBAPKE Ha BETPY MCNONb30BATH 3aLMTHHE NPOTUBOBETPOBLIE 3KPaHbI.

BopoxkoobpasHan nopuctocTh. BopoHkoobpaaHas noOpMCTOCTL BO3ZHMKAET, KOTA@ B KOHUE CBApPHOrO WBa ropenka
y6upaeTca paHblue, YeM NPoM3cLINAa KPUCTannNu3auns pacnnasneHHoro MeTanna, unm Koraa Nnocne NpeKkpaLleHus ropeHns
AYTY CNUWKOM paHo NpexpalyaeTcs NoAada aawmMTHoro rasa. Yrobe yctpaquts obpasosadue atoro aedexta, HeobxoaMmo
FAMEANNTE NepPEeMeLLeHne rOpenky B KOHLE CBapHOro WBea vnk NPUMNOAHATL TOPEnkKy, 3anepXaTb ropenky v BepHyTbCA

Ha 10 Mm Ha3aa.

HannwiB. Hannbie BO3HWKAET, KOTAS METAN/] CBAPOYHOM BaHHbI 38TEKaeT Ha HepPaCciUIaBNeHHbIA BYroi 0CHOBHOW MeTann.
Hanneis 4acTo BO3HMKAET, KOrGa CBapOUHAA BAHHA CTAHOBMTCA CNMLLKOM Gonblwoni. Y1066 yeTpasuTe o6pasorasue 31010
pedexTa HeobxogumMo Aepxarte AYry HA NEpeaHeM kpae CBapOoMHOR BaHHbl. [InA yMeHbluenus obbema caapo4HON BAHHD!
HeoBXoAUMO NOBLICMTL CKOPOCTb MEPEMELLUEHWS TOPENKM UMK YMEHbLWMTE CKOPOCTb NOAaYy ANEKTPOAHON NPOBONOKM.

Manan rnybuHa nponnaenexus. Manas rnybuHa nponnasnepua BO3HWKAET NPW CIALWIKOM ManoM TennoBnoxeHWN
B 30He ceapkw. [Npy HEAOCTaTOMHOM TENMOBNOXEHN HEOBXOANMO YBENWYMTE CKOPOCTE NoAa|M 3NEKTPOAHOM 1TPOBBSiDKkY, 4TO,
B CBOID OMEPENL, YBENUUUT CBAPOUHbIA Tok. MOXHO Tarke nonpobosats ymeHblMTL AuameTp npoBonoku. [pu ceapke yrnom

Brepes.

Mpoxor ceapHoro wea, [poXor CBapHOTO LWBA BOIHMKAET NPuU CMMLLKOM Gonbloi rnyBuHe nponnaensHus, 7. e.
NPV cAVLWKOM BONbLIOM TENNORNOXKEHWM B 30HE ropeHna ayru. Ytobe! yeTpauuTs o6pasosaque storo gedexra, Heobxonumo
YMEHbLLINTEL CKOPOCTL NMOAaYi 3NeKTPOAHOM MPOBOSIOKU, YTO, B CBOK OYEPeflb, YMEHLIUNT CBAPOMHBLIA TOK. MOXHO Takxe
YBENW4UTL CKOPOCTb CBapkn (CKOPOCTb nepemelyeHns ropenku). MNpoxor CBapHOMD wWea MOXET Takke NPOM3oHTH Mpy
Gonblom 3a30pe B KopHe Wwea. B stom cnyyae HeobXoaumo yBenuuuTE OMaMeTp CBApOMHOM MPOBOMOKM W coBepwaTb

Hebonewwne nonepeyHsie konebanns CBapo4HON ropPenkom.
HeaaBucUMO OT CBApMBAEMOrO MaTepuana, CyLecTByioT MeponpraTus, cnocobeTeyiolme NpeaynNpeXaeHMio NOpUcTocTy

v 0bpa30BaHNIo HANNLIBOB.

+  CaapvBaeMoe M3Nenue OOMKHO BbiTe MaKCHManbHOe HUCTeiM. XKup, HedTenpoaykTe U 3aMa3dy4yeHHOCTs AoMkHb! BbiTe
ynaneHs!. [INA NoNyYeHUs KaueCTBEHHOrD WWIBA OKANWHa, PKapuWHa M Pa3NWdHbIE OKCMAHbLIE NOKPLITAS HeobxoaMmo
ynanuts nubo MexaHuuecku, NMbo xumudeckn. OrpoOMHOE 3HaYeHWe 370 UMEET NPU CBapKe aNioMUHUS.

*  Tpu cBapke YINepoaMUCTbIX CROKOMHbBIX, NONYCNOKOAHBIX M KMMAWWX CTANEeA MCNoNb3oBaTh TONBKO peKoMeHAYemyo raso-
BYH CMECh.

+  YcraHaBnMBAaTL PacXO[ 3ALLMTHONS fa3a COMMACHO PEKOMEHAALMAM Ha BbIBPaHHLIA PEXVM CBAPKM. 3aluuLiaTe ceapusa-
£MO. W3AeNVe OT BETPA M CKBO3HAKOB.

+  3neKTpogHas NPOBONOKa A0MKHE BLIXOAWTL M3 CONNAE FOPenku CTPoro No UeHTpy. Mpy cMeleHnn NPOBONOKA K KakoMy-
nuBo Kpaw criegyeT, NPOM3BECTH PENYNIMPOBKY CBAPOYHON ropenxu (Nnonokenne conna).

+  [lpu ABYXCTOPOHHEIA CBAPKE, KOF/A NPONNasneHue He AOCTUINO NPOTUBOMNONOKHOI CTOPOHBL, HYXHO yBeanTses, Yto BTO-
poi npoxod ry6oKo NPOXOAUT B NepBbii Woe. ECn NponnasneHre oT Nepeoro Npoxoga AoCTUIMO NPOTUBONONOXHON
GTOPOHbI MW KOTA2 MMEETCA 3330p B KOPHE WBa, HeoBxoanMo 3awnudhoBaTe NPOTUEONONDKHYHD CTPOHY LWBa Jo ycTpa-
HeHua pedpextos. 310 TpeboBaHne 0bBs3aTENEHO NPY CBBPKE ANOMUHNA M NPW BbICOKOKAYECTBEHHON CBapke Yyrnepoawc-

TOM MHEPXKABEIoLWEen cTanemn.

»  Waberats ycnoBwi, KOTAa pacnnasBneHHsLIv METANN 3aTekaeT Bnepen Ayru. 310 OCHOBHARA NpuHmHa obpasoBaning Hannol-
BOB, 0coBeHHO NpK cBapKe Nof YKNOH,

+  Mpy MHOTONPOXOAHON CBAPKE 3alinKehoBaTh A0 NONYYEHUA NNOCKOH NOBEPXHOCTU BCE CBAPHBLIE BaMWMKKM, KOTOPbLIE VMEHT
6ONbLLYIO BLINYKNOCTL W B KOTOPLIX 0GHapyMTCR NNoX0e CNNaBneHue MeTanna Wea u 0CHOBHOIO MeTanna.

+  [pn MHCroNpoXoaHOW CBapke NPOM3BECTH 3a4MCTKY MOBEPXHOCTWM NPefbiAylierc Banwka, ecriv Ha ero NoBEepxHOCTY
oBHapyXeHb! BRNIOYEHWA OKWCTIOB WV LWINaKa.
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TEXHONOIWA CBAPKWU

5.4. CBapka B 3aWUTHOM rase HennasAWMMES anekTponom (TIG)

CywrocTe n npeumywectsea. TIG — Tungsten Inert Gas — pyunas ayrosas CBapKa HeNNaBRLWWMCH INEKTPOAOM B Cpee
WHEPTHOTO 3aLMTHOTO rasa. [lockonbKy Yalle BCEro B kKa4yecTse maTtepuana Ansa HENNaBALMXCS 311EKTPOAOB MCNONbL3YeTCH
BONb(pPaM, B HEMEUKOR3bIMHOW NnuTepaType MCnonb3yT Cokpawexne WIG (Wolfram Inert Gas), vHoraa scrpedaercs
obosHaqeHne GTA (Gas Tungsten Arc). Tak kak Haubonee pacnpoCTPaHEHO NPUMEHEHWE B KaYecTse 3aUMTROrO rasa
aproHa, 3a 3Tum MeTOA10M 3aKpenunoCch Ha3BaHWe «aproHHo-Ayrosas ceapkar, unu AIC. Cneayer, 0AHaKo, 3aMeTUTb, YTO
TAKOE HanMeHoBaHue He COBCEM NpaBubHO, NOTOMY YTO Npu ceapke metoaom TIG B ka4ecTBe 3alMTHOTO ra3a MOryT
MCNONb30BATLCA TaKKe renuv, asoT UNu pasnuuHbie rasosble cmeck. Cyuw(ecTByer Takke MeTon aTtOMHO-BOAOPOAHOM
CBapKM, CXOXW1 NO CBOEH (PU3MYECKON CYLLIHOCTH C MeToaom T1G. Kpome Toro, cBapka C UCronb30BaHueM aproHa s Kavecree
3alNTHOMO rasa MOXeT BECTHCL U C NPUMEHEHWEM NNABALLEIOCH 3NeKTpoaa.

Ceapka Hennasalwmmcs BONbGPaMOoBbIM 3NEKTPOAOM B 3aLLUTHOM rasze ucnons3yet Tenno, obpaayioleecs npu rope-
HWW 3NEKTPUHECKOW Ay Mexay 3NeKTPOAOM N OCHOBHbLIM METarnioMm. Temnepartypa B cronbe ayru npu GTAW npouecce
mMoxeT gocrturate 19 500 °C.

Bonbkthpamossii 3NexTpoa 3aKpennseTcs 8 TOKONpoBoasiLeM YCTPOUCTBE CNEUNanbHOW ropenku, K KoTopown no WwnaH-
ram NoABOAUTCA TOKOBEAYLMW NDOBOA W 3aLMUTHbIA MHEPTHLIN ras. MicTekawwas ns conna ropenkv CTpys aproHa OTTeCHSeT
BO3AYX U HAAEXHO 3alUMLIAET INeKTPOoA, Ayry, CBAPO4HYIO0 BaHHY M OKOfIOLIOBHYIO 30HY OT OKMCIIEHWA W a30TUPOBaHUS.
Takm obpasom, npoLece OCyLecTBNAETCA NPU CTPYWHOM 3alLuTe 30HbI CBapKu OT KOHTaKTa ¢ BO3ayxoM. Ecnu BosHukaeT
HeobxoanMocTe B fOBaBOYHOM (NpUCanOYHOM) MeTanne ANS 3anonNHeHUs Wea (nonyyeHws cBapO4YHOIo Banuka), To B Ayry
noaaeTcs npucanoyHas NpoBONOKa, KakK NPasnno, TONo Xe unu 6nNU3Koro CocTaea, uTo U CBapUBaEeMbIN MeTann.

MpucagoyHan npoBonoKa, Kak NPaBuno, NOAAETCA BPYHHYI, TaK e KaK npu rasoBoi ceapke. CyuiecTeyeT MHOXECTBO
CUCTEM [i1A NOAa4M NPOBONOKM B 30HY FOPEHWA AYM, NPUrOAHbLIX NS aBTOMATU3aLMN NPoLecea. s

MNpenmyiectso GTAW npouecca 3aKIio4aeTCR B TOM, 4TO UM MOXHO CBapMBaTh 3HayuTenbHo bonslee KONUYECTBO
MeTannos 1 cnnasos, 4em noboi Apyroi ceapkoit. TIG cBapka NO3BONAET CBapUBaTL CTaNb, B TOM YUCIE HEPXABEIOLLYIO,
HUKENEBbIe CNNaBbl (MOHENb, UHKOHENb W AP.), TUTaH, aNIOMUHKUN, aNIOMUHUEBLIE U MarHUeBbIe CrNasbl.

5.5. flyrosas ceapka B 3alyuTHOM raze (Tabnuubi)

Tabnuya 5.1. CpaBHUTENbHBIE TEXHONOMMYECKME XapaKTePMCTMKW.

Koadhduuymenr
Konuiecrso Koatbpuyment HabpbiarmBans,
CBapouHbiit Tox,| Hanpsxenne |  Hannasnewxoro NOTEP Onpeaensiouwmni
3aWnUTHBLIN ras A g o B |meranna sa eqmmu 3NEKTPOAHOIO Tpyno3arparsl Ha
o siniamsii ki 4 Meranna wa yaanexue 6puiar
pe ' pa3bpbiarusanve, % ¢ NOBEPXHOCTH
cBapupaemMblx peranen, %
82% Ar + 18% CO, 20-210 24-25 3,0 3.8 0.3
300-310 30-31 5.3 . 2.9 ] 0,3 !

Tabnuua 5.2. BnusHue razoBon cmecy Ha CBOWCTBa MeTanna CeapHoro LWaa.

Mpenen .
’ Mpepen OtHocuTensHoe YnapHas saszxocTe KCU, x/om
JaWUTHLINA ras TexyuecTy, npo;‘mmna n, yAnMReHMe, %
MMa +20°C -40°C
82% Ar + 18% CO, 385 580 30,0 24,0 16,0

" Cseapka nposonokou Ce-10I'CMT anamerpom 1,4 mm, Tok ceapkm 250 A, Hanpsukerue ayry 23-25 B.
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Mostomy Anr NonyueHns CBapOLHbIX F@30BbIX GMECEH HEOBXOAMMO MCNONb30BAaTL raael, KOTOpblE NOMKHL! NO CBOEM'
COCTaBy COOTBETCTROBATE NPUHATEIM HOpMaM (Tabn. 5.3).

Tabnuua 5.3. NpHHATLIC HOPMBI KEYEETEa ra308 NpHMMeHAEMBIX 0718 r2308bIX CMECEH.

Haumerosanwe rasa | FOCT, TY Copr MNpumesaiine
Apron 10157-89 Buicwmia Wnu no TY 6-5761810-01-62
Aeyoracs yrnepons 8050-85 . Maccosan konueHTpaunn sogaHbx napos npu T = 20° G n gasnenw
‘ 760 Mi pT. CT. Ha YPOBHE BLICWErO COpTa, T, €. 0,037 1im’

; = Maccosan KoHUeHTPaUUR BoaAHEX napos npu T = 20° C 1 gasneHun
Tamasmexuinacoopon S5N3-TH FRpou 760 wnt p. cT. Ha yposre 0,005 r/w smecto 0,05 rm® no FOCTY
lenvi rasoobpasusin  [51-040-80 |  Mapka A; Mapka B OE,LE;::“‘: 0. 0005% b :eogg’;:e’

5.6. TexHuka nepemelleHnn KOHLA INexTpoga

o

Cnocob nepemeweqms

XapakrepucTika cnocoba

OcobeHHOCTH NnpUMeHeHuR

—

2R

HuTouHble Banuky 663 nonepeqHbix
konebaHui anekTpona.
Wwpnna = (0,8 + 1,5).d,

BoaparHo-nocTynarensHoe ABmkeHue
aneKkTpoaa

He cnocobeteyet yeunexHomy nporpesy
KpPOMOK

CnocobcTsyeT yeuneHHomy nporpesy
KPOMOK

To xe

ObecneqnsaeT nporpes obeux KPOMOoK

CnocobcreyeT nporpesy 0aHoR KpoMKu

YnyuliaeT nporpes KopHs Wea

Csapka TOHKOro MeTanna, sasapka nep-
BOr0 CNOR B MHOTOCNOMHOM LUBE WU NOA-
Bapka negexTor

KopoTkue konebaHus — Ans yBennu4eHus
WyprHb! Wwea. AnuHHble konebasia — npy
CBapke B MOTOMOYHOM M BEPTVKANBHOM
nonoxexuu

Ceapka B HWXHEM nNONoXeHw. [lBmxe-
Hue “nonyMecsuyem” pekoMeHayetca ana
CTLIKOBbIX coenmHenul, Bea ckoca Kpo-
MOK

CTbIKOBLIE WBbI CO CKOCOM 0BeMX KpOMOK 1
YINOBbleé COEAMHEHUA B HWKHEM BepTH-
KaNLHOM NONOXEHMH

OﬂHDCYODDHHHE TaBpoBblE LWIBBLI CDO CKO-
COM KPOMOK

Yrnosbie U CThIKOBbIE WBkI 33 OAVH Npoxca

3nemeHTbl KOHCTPYKUMA Pa3HOA TONLM-
HBEl KM T.N.

CoeAnHEHWE C NONHBLIM NPOBAPOM KPOMOK

" [Mpw ceapke ¢ KoNeBaTensHLIM ABUXEHUAMM WHpKHa BanWKa He NON¥HE NpesLiWaTe (2 + 4) d, wupuHe conna
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Puc. 5.19. Ceapka metanna 6onbwon ronwmksl (5 >15 mm):
a — oaHoNpoxoAHas, 6 — MHOrOCNOAHAR; B — MHOTONPOXOMHAR.

Puc. 5.20. 3anonHexve pasnenku KackanHbiM metoaom (a) u ropkon (6):
1-5 — cnocoB! BLINONHEHUA MHOTOGCNOHAHBLIX WBOB,

[AnuHHbIe Wbl BLINOAHAIT 0BpaTHO-CTYNeHYaThiM CNOCoBOM OT cepeauHbl K KPaaM, YTO yMEeHbLLIaeT CBapOYHBLIE HanpA-
XEeHWA u gedopmanm.

py ceapke MeTanna GonbLLIoH TONLUHE! LWBL! BbINONHAKT 33 HECKONBKO NPOXOQ0B CrOSMIA MNK Banukamn (puc. 5.19),
HTO TaKke CNOCOBCTBYET CHUXEHUIO CBAPOUHLIX HANPSKEHMIE U AedhopMaLMil. MNpw nepeom cnocobe kaxabiit cnoi wea
BLINONHAKT 38 0AWH NPOXOA, NPW BTOPOM — 33 HECKONBKO NPOXOAOB. [1pW CBapke CROAMM BHYTPEHHME HaNPsKEHUA W,
cneaoearensHo, AeopMaumi CHUMAKOTCA B BonbLUeH CTENEHN, YeM npu ceapke panukamu. MNepBblid cnoco6 npumeHsoT
NPEVMYLLECTBEHHO NPK CBAPKe YrNOoBLIX WBOB, BTOPOI — NPW CTBLIKOBOW CBApKe, Tak KaK WHPOKME LB BLICOKOTO Ka4ecTsa
B BEPXHEN ¥ CpEHEN YaCTAX PA3AENKMA BHINOAHUTDL CNIOXHO.

Ans cHWKEHNA CBAPOMHBIX HAaNPRXEHUA W AedOpMaLi UCNONL3YIOT TAKKE CrOCO6 3aNoNHEHWA PAa3aenk1 KAcKaaHbIM
METOAOM MNU «ropKo#»: (puc. 5.20). Mpu STOM Web pasbusaioT Ha KOPOTKWE YJaCTKU, a Kaw/abii Nocneayrowmi Wos
NP CBapKe HaKNaAbLIBAKOT Ha eLe He OCTLIBLUMIA MEeTann npeabiayiiero cnos. Ceapka ropko — PasHOBWIHOCTb KACKAAHOTO
cnocoba. MNpu 6onbIok ANuHe ee BeYT OOHOBPEMEHHO OT CEPENMHL! K Kpasim JBa CBaplyuka.




MEXAHW3MPOBAHHAR CBAPKA B 3AWMTHbBIX FA3AX MHOTOCNOWHBLIX BEPTUKANEHLIX LWBOB

VI. MexannanpoBaHHanA cBapKa B 3aLNTHbLIX ra3ax MHOIOCNIOMHBIX BePTUKANbHbIX LWBOE

Nogroroeka k cBapke. Pasgenka kpomok v cBopka cTbika AOTKHL NPOMABOAUTLCR B COOTBETCTEMM C TpeboBaHnaAn
FOCT14771 nnn TY Ha uanenue. OcHOBHLIMY NAPaMETPaMM SBIISIOTCA YIOMN CKOCA KDOMOK, PA3MEP NPUTYTIIEHUS 1 3830
Mpu aTOM CrieayeT y4uTLIBaTS, YT0 YeM GOMbLUE NPUTYNNEHNE KPOMOK, TEM BOMnbLLE CREAYET YCTAHABNWBATS 3330p U HA06!
poT. OnTrMarbHbIM 3330POM NPY NPUTYNNEHUA KDOMOK 1-2 MM AR TONLUUH 5-20 MM SBNSETCS 3330p 2-3 MM.

Bbi6op onTUManbHbiX PeXMMOB CBApKKM CBOAVTCA K BbIGOPY CKOPOCTV NOAa4M NPOBONOKMA, PACXOAY 3aLUMTHOMD ras.
HanpshkeHns Ha ayre. CBapOuHLIA TOK 38BMCHT OT guameTpa NpoBOMNOKM W perynupyeTcsa CKOpPOCTBK ee nofad
OpneHTUpOBOYHbIE PEXUMbI CBAPKU BEPTUKANLHOTO CThIKa NpuBeneHs! 8 Tabninue 6.1.

Tabnuua 6.1. Pexumel mexanuamposaqHon ceapku e CO,

CHOpOCTe NOGaYN Pacxoa
fllos e | e nposonowy. | saupTHoIO (238,
KopHeBoi 12 17-19 2,0-3,0 1015
Banonmaiowmn 12 - 18-20 3,040 1015
ObBnuyosomsi 1.2 18-20 3,040 1015

* Tpw cBapKe Ha DTKPLITEIX NNOLLAAKAX PACXOA Fa3a He mMeree 15-20 N/MuH.

OnTUMansHLIA QUaMeTp CBapOYHON NPOBOSIOKA ANS CBAPKA B PAANUUHLIX NPOCTPAHETBEHHLIX NONOKEHHAX, OTNUIHL
OT HAKHEro, ANA TONWKMH CTany A0 3 MM - 1,2 MM. [INS CBapKM BEPTUKANBHLIX WBOB BO3MOXHO nNpUMEHeHne NPOBONOK

Ovamerpom Ao 1,6 Mm.
MHOFOCNOWHLIN CBaPHOM LIOB COCTOMUT U3 KOPHEBOTO, 3ar0MHAILLETO ¥ OBNMLOBOYHOIO LIBOB.

3aBapka KopHeBoro Wea. CBapKa MOXEeT NPOM3BOANTLCA KAK CHWM3
BBEPX — "Ha noguem", Tak 1 cBepXy BHM3 — "Ha cnyck”. Bonee nponssoaL
TENbHOM ABNAETCA CBapka "Ha cnyck”. [lns obecneveHun nposapa KOpH
wea Heobxoaumo cobnaars CneayLe Npaeuna:

*  3aKuraHWe CBapoyvHOM AYrM NPOV3BOAWTE HA OAHOW W3 KpOMC
B pasfenke ceapuBaemoro cTbika (puc. 6.1). Heneas 3axwrate gyr

a BHE pasnenky Ha HapyXXHoW NOBEPXHOCTH W3LIENUA, TaK Kak Npu 310!
obpasyoTcs gedexTbl B Buge "oxoros”.

« [openka npu saxuranum Qyrn YCTAHABNMBAETCA NEPNeHauKYNApH

e

CThIKY.

e *  Mocne Harpesa 0AHOM M3 KPOMOK 1 CTABMNM3aLIUM NPOLECCa FOPEHU

Puc. 6.1. 1,2,3 - rpaexTopun gewkenns. (310 npoucxoauT B forwM cexyHAsbl) gyra NEpeBoguTCs Ha Apyryl
KPOMKY.

* Tlocne oGpasosaHWa OKPYINOil CBAPO4HON BaHHbLI 33 CYET OTEKAHMS PACNNaBNEHHLIX KPOMOK, Ayry pacnonara
NG UeHTpy 3a30pa u cTaparTes "yTonnTe" ee 8 pacnnaee KMOKOro MeTanna Tak, YTobbi oHa ropena B 3a30pe BHYTp
NPATYNNEHWS.

*  Yron HaknoHa ycravasnueaetcs Ha 10-20° Hwke ropusoHTanu (cBapka "yrnom Hazan") U B NPOLECCE CBapKN MOME
naMeHaTecs A0 45°. MNpu 3ToM A0NXHO 06Pa30BBLIBATECA U NOALEPXMBATLCA CKBOZHOE OTBEPCTAE B CBAapUBaeMb
KPOMKax OwaMeTpoM HEecKosbKo GonbluMm BENWMUMHLI 3830pa, Tak HasbiBaemoe TexHonormveckoe "okko". Hanwuw
"0kHa" ABNABTCA HEOBXOAUMBIM YCNOBUEM MONYYEHNA KAYECTBEHHOTO MPOBAPa KOPHEBOrO WBA,

KauecTeeHHoe BLINONHEHWE KOPHEBOrO WBA OCOBEHHO BAXHO ANA OfHOCTOPOHHEN CBApKW, KOMAa noasapk
HEBO3MOMHA.

QopmuposaHue wWea

*  Ceapounyio gyry cneayet BeCTi No UeHTPy 3a30pa W HANpaBnsaTe Ha NEPEeaHIIs MPaHuLly CBAPOYHON BaHHLI,
lMpw aTOM AOMKHO NPOMCXOAUTE NPONNABIEHNE CBAPUBAEMBLIX KDOMOK M yAepXaHue CBAPOUHON BaHHB! C NCMOLb!
CUOBOTO BO3ASWCTBMA OyIU.

+ Ecnu gyra byget wanpasneHa Bnuxe Kk LEHTPY BanHbl, TO “okHO" ByAeT 3anoNHATLCA KUAKMM METANMoM — “3axnc
NbIBaTHCA". B peaynbTare sToro Ayra He CMOXET NPOHWKHYTL BHYTPL 3a30pa Mexy KpoMmKkamm v bynet o6pasossiBaThc
HENpoBap.

* Ecnm ayra waet snepean ceapoqHON BaHHbl, TO CBApOMHAas NPOBONOKA, NoNadas B 3a30p, Hapylwaer cTabunbHoCT
npouecca v moxet NPUBECTH k 06pbIBY AyTu

*  Ynpaenexue BAHHON 1 NPOLIECCOM (POPMUPOBAHNUS LIBA NPON3BOAMTCA TaK e PEryNAPOBAHNEM YITa HAKNOHE ropernk
Taknm 06pa30M, HTOGLI COXPaHAR "OKHO", YAEPUBATH CBAPOYHYIO BaHHY OT CTEKAHMUA.
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Mpu NpaeuneHo BLIGpaHHOM pexume cBapky eeqyT 6e3 nonepeqHbIX 1 NPoACNEHBIX KonebaHuii (pnc.6.2), Ecnn "okno"
HYPE3MEPHO yBenWumaaeTcs B npouecce CBapk1 “i-3a Harpesa, TO CnegyeT NPUMEHATh npogonbHble koneGartensHblie
ABMKEHNR, NEPUOANYECKM BBIXOARA AYTON M3 NPUTYNNEHUS B XBOCTOBY!0 4aCTk CBAPOYHON BaHHL! M BO3BPALARACH 0BPaTHO.

PopmupoBaHKe WBa Npu GonbwWwoM 3a3ope. [pu 3aszope Bonee 4 MM BoO3rMKaIOT TPYAHOCTH C YAEpXaHuem
CBAPOYHOK BaHHb! ¥ (hOPMUpOBAHUEM obpatHoro Banuka. B arom Cy4ae CHUXaKT CBAPOYMLIA TOK, YBENUMUBAIOT Yron
HaKsOoHa roperkn 1 NPMMEHSIT nonepeYHsle konebaxns "nonymecsuem”, ABUIancs NOCTOAHHO BAONb MPaHKLbI CBApO4HOM
BaHHb! (puc.6.3). flyra nepemewwaercn €Pe3 3a30P C KPOMKKM Ha KPOMKY NDUTYNINEHWA M Cnerka NPHAEPKUBAETCA HA KPOM-
Kax B KpanHux Toukax. HakoHeuHuk ropenku ans yAOGCTBa pexoMeHayeTCs BbIBUHYTL M3 conna Ha paccronHue 6 mm.

Mpu cnuwkom Gonbuom 3azope cnefyer OpPMUPOBATL B HWKHENR YaCTW CThIKa "Nonky” Ansa ynepXadua Xuakoro
MeTanna. 3asapka KOPHA NPOW3BOAWNTCH ¢ nonepeqHbiMn konebaHnamMy "nonyMecsiLem” ¢ 3anepxKon AYMM HA KpomKax

(Pnc.6.4). MoryT npuMeHsTECA M NpoaONLHbLIE KoneBanus,
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Vil. Pexomerngauuu ans BCT 304/404/457

Pacxog raza. Pacxoa rasza npu auameTpe snextpona 1,2 MM COCTaBHT NpUMEPHD 12-14 /MWH. 310 NPaBUNO yYHTHIBAET
YAENbHbIA BEC 3aLMTHOTO ra3a, NO3TOMY OHO HEe PACTPOCTPAHAETCS Ha APTOH, FeNnuii 1 X CMecH,

= OTkpeITb rasoBbivl BEHTUNL BPaLLEHWEM BNEBO.

= Haxate knaeuwy ropenty.
*  PerynupoBouHeifi BUHT B HUXHEN YaCTM PErynsitopa AasneHus NpOBOpaYMBaTL BNPaBo A0 Tex nop, noka pabouuit

MAHOMETP NoKaXeT Menaemoe Konu4ecTBO rasa B NuTpax.
*  OTNyCTUTL KNABULLY FOPEnKA.

7.1. Perynupogka cBapoMHOIl yCTAHOBKK

Ans nonyy4eHns oNTUManLHbIX Pe3yNsTATOB CBAPKU HEOBXOAUMO OTperynupoBaTth pabouyro TOYKY YCTaHOBKM,

370 OCYLWIECTBAAETCH NpU NOMOLLK CTYNEHYaToro BeIKNMATENs (2), perynsatopa NoAayn CBapoqHON NPOBONOKK (4)
¥ MHAYKTUBHOTO conpoTuanexus (8) A/B.

Perynmnposka napameTpoe ceapkw CyuiecTBeHHO obneriaercs Bnarogaps anMcky AaHHbIX, COEIMHEHHOMY CO CTYNeHYa-
TbIM BLIKNIOMaTenem.

Hwke npueegeHs! HekoTopsie npuMeps perynupoBKM CBAPOMHbIX YCTAHOBOK,

Tabnuua 7.1. Paboure guanasoHs) npu AyroBoiA cBapke NN2BALMMCH ANEKTPOAOM B CPEAE aKTMBHOID rala.

—

Anamerp nposonouroro anektpona | CTAYHHAA Mnk m"““ CEApONHAR [ngg:mm" ““““;;’:‘E} KopoTkas cBapodHan ayrd
A v A v A v

08 140...180 23..28 110...150 168...22 50..130 14..18

1.0 180...250 24..30 130...200 18..24 70,160 16...19

1.2 220...320 25..32 170...250 19..26 120...200 17...20

16 260...390 26.34 200...300 22.28 150...200 18...21

O6nacts npuMeHEHUA.

Cpepnne n ToncTeie NMCTL (CNon
Wea, 3anoNHAIOWWA pasnenky, v
YrNOBOW WOE) MOPHIOHTANBHO ¥ B
nonakeHUM "B Nogoyxy”.

OranasoH CPeaHUx TONWWMH NWCTOB
FOPMIOHTANEHO, 8 TAIOKE B CTACHEH
HblX YENOBHAX (6 YTPYAHEHHLIX NO-
nosEHAx),

TOHKHE NHCTEH BO BCEX NONOKEHHAX.
Cpeanme n TONCTHIE NUCTH B
CTECHEHHBIX YENOBMAX (8 YTPYOHEH-
HBIX nonoxenvax). 3aeapka kOpHA
WwiBa B NucTax u TpyGax.

HawGonee GNaronpuaTHLIE CBORCTBA CBAPHOID WBA AOCTHIAKTCA TONLKO B TOM CNYWEE, BCNM TOK W HANPRXEHNE
XOPOLSO CODTBETCTRYIOT APyr APYTY. Ceapka 8 CO, TpeGyer HanprxeHns cBapoUHOR Ayri NPAMEPHO Ha 3 B Bbi-
e, YeMm CBapKa B Cpaae CMeLLaHHBN ra3oa, DBDIEtI.IBHHuK aproHoMm,

BAPHO-CTAP 404/404-2

[aHo: anameTp cBapoO-HOIA NPOBONOKYU - 12mm
TN rasa — CMBLIaHHBIA a3
ToNnwuHa ceapusaemoromeranna — 10mm

OTci00a B COOTBETCTEMM C QMCKOM OaHHbLIX U Avarpammon
PerynvpoBKu nony4aem cnenyioline napamerpei;

Koa - 15
PerynsTop nogaqu ceapoMHOW NPOBONOKM -~ 9
noacoeguHeHune kabens k kopnycy - B

Cwuna 1oKka cocragnseT npumepHe 270 A.

OpHEeHTEPOBONHLIE SHANEHNR ANA PENYNMPYEMbIX NAPAMETPOB,
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7.2.Mouck u ycrpanenne pecbexton (BCT 304/404)

HeucnpasrocTe MNpuymna Cnocob ycTpaHenus
1 2 &
1. HepasHomepHasn OueHb cynbHO 3aTaHyT TOPMO3 OcnabuTe NPUXMMHBIE BUHTL! (BpalyaTh BNeso
noaaYa ceapoqHon AD NErKoi NOABMKHOCTH)
NPOBONOKM CnuwkomM Manein aMaMeTp TOKONOABOASWE TpyGku | MopoGpaTk NPaBMNEHYIO KOHTEKTHYIO Tpy6EKy
4117 COOTBETCTEYIOLIEND AMAMeTPa CBapoMHON
NPOBONOKA
Crviukom KOpOTKWiA KaHan AnNa nNogaqy CBapoqHON OcBoBoguTL WTOK CONNE 1 NPOBEPUTE [NMHY
NPOBONOKK, 38COPUNCA UMW OYEHL Y3KMIA kaHana. MNpu poBHO BLINOKEHHOM LWNAHTE OHA
AonxHa BbiTs Takon, yTobbl WToK conna
BEVHYMBANCA Nog Aaenexues. NpasunsHo
8uibpate AnameTp kaHana. CaaeneHHsIA
WINH 3aCOPEHHBIA KaHan 0BA3aTensHo 3aMEeHHTL
(cM. Take c.3)
3arpyaHeHo NpoxokaeHHe CBAPOYHON NPOBONOKM Cm.c8
HepaenomepHan pabora asuratens 3ameHuTL ABHraTens. 3amenuTs Briok
ynpaaneHus MR 12
MNepexniovarens Beibopa pexmma ycTaHosneH YCTaHoBMTL NepekniodaTent Bbibopa pexmMa
B NONOXEHWe --- (WHTEpBanbHas ceapka) pabotei B Tpebyemoe nanoxeHue
Crmuikom Mano ycunue Cxaris 8 cucteme npueoaa | MoBsicuTs RaBnenxe CKATWA NyTem NOBOpoTa
PEryNMpPOBOYHOND BUHTE AABNEHWA BNPIBEC TEKAM
obpa3zom, oGl NPOBONONHLINA 2NEKTPOR
HE AedopMHPOBancs, @ nocTynan ceoboaHo
(cm. c.7)
HexauecTeennas caapouHas NpoBoONoOKa (pxasas, CwmoTarb pxasyio cBEpO-HYI0 NPOBONDKY
CRWWKOM mMArKan) WK YCTAHOBUTE HOBYIO KaTYLWKY CD CBAPOYHON
NpOBONOKDA
2. CpuiBaoLancs Cnunwkom BenuKka un cxpy4eHa ToKoNpoBoaALwEA 3aMeHuTL ToKOROABOASLYYIO TPy BKy
CBapoYHan ayra, TpyEka UMK YCTAHOBMTL €8 NPABMNEHO (CM. ¢.3)
“’“3‘;”"3 OTcyTcTeyeT onHa thasa cetn MPOBEPUTE CETEBYIO WITENCENbHYIO PO3ETKY
PAsERERIeoe v wrekep. Ecni 870 Heobxonumo, namepuTs
B KOHTaKTOpe HaNPAXEeHWE MCTOMHMKa TOKa.
3aMEHWTL KOHTBKTOP
Kabent ans coeaMHEHUA ¢ KOPNYCOM HeNpasunbHo NogcoenuHuTs k Heobxaaumon sTynke (A/B)
NOACORANHEH K BTYNKE (cm. amek paHHbIX, €.10)
Mnoxoe coeavHenie ¢ KOPRycoM OBpaThTL BHUMAHHE HB XOPOLLUMIA KOHTAKT AETANM
¢ kabenem Ans COBAMHEHUA C KOPMNYCOM,
BO3MOXHO ClieayeT BNpeccoBaTh HOBbIA
KabenbHbA HaKOHEeY HMK
MoBpexaeHs! AMoak! BeINpAMUTEns MNpoBepuTL AMOALI NPH NOMOLLM OMMETPa
M HEWCTIPABHLIE 3AMEHNUTE
3. Mpw HakaTvKM BuiKnioYeH unu HeucnNpaseH rMasHLIA ceTeson MpobepuTe BuikndaTens (npy HeobxoanMocTH

KNaBuLLM ropenku
annapart He BNIoYaeTch

BbiKNo4arens

JBMEHATE)

Hewncnpashe! ynpasnsowwi kabens wnu
BLIKNIOHATENE FOpenkM

BbIHYTL WTEKEP FOPESKK W B WTencensHon
PO3eTKe ropenkn aamiHyTb 00a KpanHnx KOHTaKTa
(CM. CxemMy BKNIOUEHMA, LUITEKEPHYIO KOMOAKY
ropenkn X8, koutaxkt 5/9) kycodkom nposoaa.
Ecnwu pewratens sapaboraert, zamenuTo
YyNpasnawmiA kabens WK BIKNIKYATENL MOPENKM

Heucripase npegoxpanmrtens FS ynpaensiowero
TpaHcgopmaropa SPSP

Cwm. ¢. , n03.24, NpoBEpUTL KA4YECTBO KOHTaKTa
Aepxartens npegoxparutena. [NpoeepuTs
npenoxpanurenu F4, F5, 2AT uF6, F7. 1AT
B cny4ae HeMCNPaBHOCTM 3aMeHUTE X TKUMM Xe

Hewncnpasen Bnok ynpasnesus MR 12

3amenuTs Bnok ynpasneHws MR 12
{cm. c. 22, no3.20)

4. MNopui B
pacnnaaneHHoM
meranne (cm. ¢, 13-14)

CunnbHblit CKBOIMSK Ha pabodem mecTe

YeTanosuTe pegykTopom Bonbluee KonuyecTso
3alMTHOMD ra3a My YKpbITe pabodee mMecTo

[Nevant 3arpaaHeHa macnom, PHABYMHON MK KpacKon

O4MCTUTL CBAPOYHLIE KPOMKM OT PHABHYUHB,
KpPACKM 1 Macha

OueHr cnnetoe paabphiarMBatne U3 rasosoro conna

CHATS ra3oBoe ConMo, OMMCTUTL
TOKOTIOABOAALLYH TPYDKY WM WTOK COMNMNE GHATHIM
BO30YXOM
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—

HepoctaToyHo packpeisaeTch razoBoe conno

PackpeiTe rasosoe conno 4o yaapa

NpepeisaeTes nogava rasa

MposepuTs BCE ra30BbIe WNAHM CXETHIM

BO3AYXOM

CAMWKOM HaKNOHHOE UM BEPTUKANBLHOE NONOKEHNE
CBaPO4HON rOpenkv

Cm.c. 12

5. CeapoyHas ropenka
He 32XMraeTea unu
3aXMrasTCR NNoxo,
OAHaKo CBapoqHas
NpoBONOKa NocTynaer

Kabenb nna coenuHeHns C KOpycoM npepuisaeTcs
WM NNOX0E COBAUHEHNE C KOPMYCOM

MposepuTs kKabens Ans coeaMHEHNa ¢ KOPNYComM
1 €ro OTBETBNEeHNA

Hencnpasen Toxoswif kabene B caapoyHoi ropenke

3aMEHNTE KOMNNEKT WN3HroB

MpuBop neperpy:eH, TePMOCTAT BbIKNIOYAETCA

OBpaTtuTb BHUMEHUE Ha ANUTENLHOCTE
BKMIOHEHMA! Annapar oxnaauTb, NPoBepuTh
xomnpeccop!

BEHTUNATOP yNpaBnaetcs TepMocTarom,
Temneparypa erioqedus 50° C

Hewcnpasex rnasHbiil KoHTaKTop

lpoBepuTs HanpsmkeHue Ha KaTywke (42 B):

a) NPY HANMYKK HANPRKEHNR 3AMEHNTL KOHTAKTO)
6) npu oTcyTeTBMK HanpaxeHus aamennTe Brok
ynpaenexus MR 12

6. Cruwkom HiaKoe
HanpsXkeHWe BO BCeM

MNeperopen cetesoi npeaoxpasuTens

3amennTs CeTeBON NPeaOXPaHNTENb, NPOBEPHTH
WTeKkep, WISNCENLHYHO KONOAKY U CeTeRoH
kabeno

Auanasoue
perynnposim MoBpexAaeHs! OMOALI BLINpAMUTENS i NpoeepuTs OMMETPOM AWOAL! BLINPAMUTENS
¥ HENCNPaBHLIE 33MEHMTEL R
HapyuieH KOHTAKT B CTYNEH4aTOM BbiKNIOMaTENe 3ameHUTb BLIKTIOYATENL
7. CeapoyHasn 3acopeHa TokonoABOARWAR TpyGKa unu KaHan CHaTs TokonoasoaAwy:o Tpy6ky, BBITAHYTL
nposonoka oBpasyer | Ans NoaaqmM CBRPOMHO NPOBONOKY CBapO4HYIO NPOBOMNOKY W BCE ABTANM NPOAYTH
neTnio Mexay CHaTeiM BO3RYXOM, NpU HEOGXOAUMMOCTH
NOAIDWWMK PONUKaMM 38MEHUTE KaHEN W TOKONOABOASILLYIO TPY6KY
¥ Connom Ans nogaqn | HenpaennbHO OTPEryNUpOBAHO NpoxoxaeHne MpoBONCYHLIA ANEKTPOR AONKEH NPOXOANTL
CBApOMHOIt NPOBONOKM | CBAPOYHOIA NPOBONOKK 8 ropenky 6e3 TpeHUs, KOpPeKTMPOBKY

NPOXOKACHWS CBaPO4HOW NPOBONOKK CM. C.8,
puc. 19-20

CnuwWKOM BENWKO YCUNWE NPUMaTHA B CUCTEME
MpYBOAA, NPOBONOYHLIN 3nekTpod AedopmupyeTcs

YMEHLLINTE YCUNUE NPUKETUA NyTeM BpalLeHHs
raviKM ¢ HaKkaTKoW Bneso Takvm oBpasoM, YTobb!
NPOBONOYHBIA 3NEKTPOA NocTynan Ges octaHoBo
HO He AethOPMUPOBANCA, TaK Kak B pesynsrate
BO3HWKaeT BonblLoe CONPOTMBNEHUE CKONLXEHM:
B KaHarne nomayW ceapo4HoN NPoBONaKKU

1 B TOKONoABoaAwen Tpybke (cM. c.7)

HenpasunsHbie NPUBOOHEIE PONNKW (thopma KaHaekw,
| AVaMETD kaHaeku)

lMpasunbHO OCHACTUTL NNaTy aswratens
(cm. €.5-6)

Ceapo4Han ropesnka ocHalleHa HenpasunEHo (kanan
wrta.)

[MepeocHacTuTe cBapoqHyo ropenxy
(cM. €.2 uNK pYKOBOACTBO NO OBCAYKUBAHUIO

CB3POYHON Mopesku)
8. CeapouHbll TOK Ha | CeapoqHLIF MPaT B ra3nBoM conne OunCTUTL ra30BOE CONNO, LWTOK COMNNa,
raceoMm conne ToKonoABoAsLLYIO TPYGKy

MoBpeXaeHL! razoBoe CoNNo NAM MIONMPYIOILKE
ANEMEHTL! FOPENKY

3ameHnTh raszosoe conno

9, Yneno oBoportos
OBuratens He
perynnpyercs nnmn
ABurarens He
3anyckaeTcs

HewcnpaseH npenoxpanuTens F8, 6, 3A

3aMeHUTs NpenoxpanuTens (cm. ©.22, nos.25)

HewcnpaeeH TMPUCTOPHKIA MOAYNL

3ameHnTs TUPUCTOPHLIN MOAYNb
(cm. €.22, no3.27)

Ocnabnena Bpawalowascs pyyka perynatopa
CKOPOCTH NOA@4YM CBAPOMHOA NPOBONDKM

Saxare Bpawaouwyiocs pyyxy (06paruTs
BHUMEHIE Ha NONOXEeHUe NOTEHLMOMETPa)

Heucnpaser noteHunomeTp yucna o6opoTos

3aMeHnTbL NOTEHUMOMETD

Beuiwen w3 ctpos Gnok ynpaenexus MR 12

Bamenute Bnok ynpasnenus MR 12

[Oevratens HeucnpaseH

3ameHuTL gBMraTens

10. NepexknoyaTens
sbibopa pexuma
pabotui: He paborawT
2-TaKTHLIA MNK
4-TaKTHBIA PEXMUME,
WHTEPBankHaa unu
l*roue\maﬂ ceapka

Hewucrnpasen Bnok ynpaenenus MR 12

Bamennts Gnox ynpaenenns MR 12

Heucnpasen nepexniovarens ssibopa pexuma
paboret

3amenuTb nepekniyaTens suifopa pexuma
paborw!

30
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11. Ceapoynan
NPOBOOKa Npuropaer
E CBAPOMHOR BaHHe

OueHb Bbicokas ckopocTe nogaqm CBapoYHon
NPOBONOKM W PEIYNATOPR YCTAHOBNEH Ha Bpems
yrapa metanna

YMEHBLWHTL CKOPOCTL NOAAYM CBAPOIHON
npoBeonokn. Perynatop spemenn Ha Gnoke MR 12
YCTAHOBMTL Ha Gonbliee 3nadeHme (cM. ¢.13)

He TopMo3nTCR RBuratens nonagn Ceapoqn o
NPOBONOKY

3amenuTe nBUraTeNL

Heucnpasen 6nok ynpaenenns MR 12

3amenuts 6nox ynpaenenua

12. CBapoyHan
NpPOBOSIOKA NPUIopaeT
K TOKONOABOAALLIEeN
TpyGke

Perynatop ycranosnen Ha BpEMSA [oropanus (yrap)

Perynstop Ha 6noke MR 12 ycranosuTe
Ha MEHbLUEE 3HayeHmne (M. €.13)

13. Npw ToHeyHpi
CBapke. CNULIKOM
manei npobap

CvLKOM Mano BpeMs To4EuHON CRapKm

YBenuunTe pema TONEHOR ceapkn
unK Mcnonesosate CO2

Cnnwkom Mana MowHoCTL cBapku, cnaba nogaua
CBAPOMHON NPOBONOKK

CryneHyaTuiii BuiKMO4aTEND YCTaHOBUTE
Ha BonbLliee aHaueHne, yeunuTs nopaqy
CBapO4HOW NPOBONOKK

14. Heperynupyemoe
K@4ecTBO CBapHON
TOUKM

OyeHe cunbHo 3arpraHena NOBEPXHOCTE AETanu

OuMCTHTL NOBEPXHOCTE COBANHAEMBIX NHCTOB

Marepuane) HennotHo npuneraot ApYT K Apyry

lMpwxare Matepuans: apyr k Apyry

HewncnpaseeH perynatop BDEMEHM CBAPKM

3ameHnTE NoTeHUMOMETP urm BroK ynpagenexun
MR 12

15. Mpw nHTepBanbHOR
CBapke KavecTBO Ceapky
HeYAOBNETBOPUTENLHOE

Henpasuntro oTperynuposako apems uHTepBana

Otperynuposath BpeMs CBapK1 NpY NOMOLLIY
perynsTopa speMenu uitepeana. [nutensHocTs
Nay3bl OTPEIYNMPOBATL C NOMOLWWLID perynaTopa - |
Ha Gnoke MR 12 (cm. .13, puc. 30)

16. Beiknovaercs
BLIKNKYATENE CXEMbI
3alWnTL ABArATENR

Hacoc spawaetca Taxeno unm CTONOpUTCA

3ameHnTh fJeTanu Hacoca

Ouenb cnabo oTperynuposan 3aluMTHEM
BbIUTIOYETENL

OTKpLITE PeryNUpOBOHHLN BMHT nyTem CHATHA
KHOTIKW M KPbILUKK BbikmodaTens. Mpiu noMowum
OTBEPTKM YBEMNU4UTL cuny Toka (4o 2,5 A}

17. lopenka u xomnnext
LWfaHroB ropaYKne

MNoBbilwena AnuTeNLHOCTS BRNIOYERMA CBAPO4HOM
ropernku

YcTaHosuUTL cBapouHyo ropenky Ha Gonee
BbICOKYI0 MOLWHOCTL CBapKu

3a cuet nonkoro neperpesa CBapOYHOI ropenku
TpecHyna xuna Tokosoro kabens

3ameHyTL CBapoYHYIO ropenky

Brumanwe! Npu samere npen OXpaHUTENeA MCNONB30BaTL TOT
HUTEIIe TEPAET CUNY rapaHTMUs B OTHOLLIEHUY BOZMOXHBIX BPEAHBIX

e Tin. Mpu ncnonb3osaHnm Gonee MOLLHBIX npenoxpa-
nocnencTeni!

7.2. Mouck HemenpasHoCTei 1 CNOCOBLI X ycTpanenun (BCT 457)
BHumanwe! Annapar moxer OTKPLIBATL TONLKO CNELManEHO 06YYeHHLIA NnepcoHan!

CMoCOB YCTPAHEHWUS

HEWCNPABHOCTb NPUYUHA

1. ANNAPAT HE BKNKOYAETCH Otcytcrayer nanpsxenne nitanns
MPU HAXKATIAW KNABULLIW

FOPENKK

CeTtesoi sixniosartens BIIOMEN,
NaMnNovKa Ha HeM He CBeTuTCR

MpoBepuTs cereBbie npeaoxpamnTen,
ceTesble pasbeMel, ceTeson kabene

2. AMNAPAT HE BKITIOMAETCA
NP HASKATUW KNABWLLIK

FOPENKM

Ceetutcs namnovka HHAWKaTopa

HEWCNPABHOCTH

Annapar neperpet/neperpyxeH

Annapar cneayer oxnaguTe

Mexarmam nonauu NPOBONOKM Neperpyxex

NpokoHTponuposare kanan noaaqu
MPOBONOKM, KOHTAKTHBIN HAKOHEYHME,
HECTPOMKY TOPMOIHOTO yCTpONCTEA

3. ATNAPAT HE BKIIOMAETCA | Cropenm npeaox, F1. F2. F3. vinm F7

NP HAXATIAKM KNABULIM

FOPENKK

Namnoyka cereroro seikniouarens

CEETHUTCR

MNpoeeputs npepoxpannTenn

WTekep ynpaeneHus ve nogrnouey

MoaknonuTe Wirexep ynpasnenns

Hewncnpasna ropenka

3amennTs ropency

BHyTpeHHsa nonomka annaparta

ObparuTica K cepsuchoi cnyxbe

4. AMNMNAPAT HE BKIIOYAETCH
NP HAXKATIIA KNABMLLIN

TOPENKW
lNlamnouka Ha cetesom
BelKNioYyatene cBeTUTCH

Obpeis kabens macchl

MNpoBeputs kabens 1 KNEMMY Maccoi

Obpuie Tokosoro kabiens s ropenke

3ameHuTs ropenky

| Hencnpasen rmapnoni KOHTaKTOp N
Nepexno~aTens CTYNeHen

Mepexniouatens crynewen He ke upyeTca

3aMeHNTL IMaBHel KOHTaKTOP/

nepeknioyaTent CTyneHen
YCTaHoBuThy Nepeknoyarens CTynHen
B APYTYIO NOSHUMIO

YCTaHoBMTL NPaBUNLHOE COOTHOWEHWE Mexay

5. HECNOKOWHAR YTA,
CUNLHOE PASEPBLIZMMBAHUE,

HenpaBuneno BeIGpaH ceapouHbIi pexvm

NOPbLI B CBAPOYHOM U3AENIAA

CBAPOUHLIM HANPAXEHHEM M CKOPOCTBH

l

noga4v NpoBoONOKM MacChl

—EiN
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Mnoxo# koHTaKT © Maccoi

ObecneynT XOPOLLIMA KOHTAKT MEXIY FHEAAOM
Macchl ¥ Manenuem

Kabens mMacce! yCTaHOBMNEH HE B Haanexalee
THE3O UCTOMHUKE

Kabens maccei ycraHosuTs B Hagnexaujee
FHE30 UCTOMHWKE

He cooTeeTCTBY IOWMA NN MIHOLUEHHBIRA
KOHTAKTHLIA HEKOHEYHWK

3aMEHATE KOHTAKTHBI HAKOHEMHMK

HeT nogauv 3aWmMTHOM rasa

MpoBepuTL MaHOMETP (kon-8o rasa),
rasos. KanaM, WNaHri n pasbems!

HeT oanoi dpass TpaHcthopmatopa

FOPeniv v T.4.

MpoBepyuTL CETEBYIO NPOBOLAKY, (MABHLIA

Heuncnpasen ssinpsiMuTens Bo BTOPUYHON Lienw

BbIKMIO4ETENb M KOHTaKTOP

MpoBepwTsb BLINPAMUTENL

6. HEPABHOMEPHASI CKOPOCTb
NOAA4M MPOBONOKM,
NOABNSAETCA NETNS MEXY
NOJAIOWVMM PONMKAMM 1
BXOAHLIM HAKOHEYHUKOM
FOPENKM

Cwnbho 33TAHYTO TOPMO3H. YCTR-BO

OcnabunTh TOPMO3IHON BIRHT

KoHTaKTHBIA HAKOHEYHHK UMEET CRMLLIKOM yakoe
o1BEpCTHE

YCTaHOBNTE HAANEKAWMWA HAKOHEYHUK

HewcnpaseH npoeonokononalowia kakan
TOpEenku

MposepuTL BHYTPEHHUIA QUAMETP, ANUHY,
38rpAHEHHUE MNK M3NOM KarWana

Mopatouwwe ponwkm He COOTBETCTBYIOT
MCNOMb3yeMON NPoBoNoKe

CornacoBart PONUKK € MCNONbL3yemosi
NpPOBONOKOM

Henpaswnen. saxaTve npueoaH. ponvkos

-

ONTYMUINPOBaTL 3aXaTHe

Namnovxa cetesoro sbikNOMATENS
cBeTUTCR

Heucnpasen 6nox nogayn npoBonaokm

Mnoxoe Ka4ecTBO CBAPONHOA NPOBOMIOKK MoMeHATL NpoBonoky
BHyTpeHHss nonomka annapara OBpatnTees K CepBucHOR cnyxbe
7. HE BPALLAETCS MNW HE Cropenw npegox. F1, F2, F3. wnn F7 lMposeprTe NPeAOXpaHUTENM
PETYNMPYETCA MOTOP
NORAYY NPOBONOKM HeucnpaseH moTop 3amMeHnTE MOTOPD
3aMeHuTs perynsaTop

Mpw pazgensHoM MCNONHEHUM: HEMCNPABHOCTL
B 3NeMeHTax COeAUHMTENLHOM WnaHra

MpoeepyTt pasbembl M CORAMHEHUA NakeTa
WNaHroB

BryTpeHHAs nonowmka annapata

OGpaTnTbCA K cepercHon cnyxbe

8. CBAP. NMPOBONOKA

He onTumansHo HacTpoeH perynaTtop BpeMeHi

OrperynvwposaTs Bpemn Bbibera

NPUBAPUBAETCA K sbibera nposonomm
HAKOHE‘-IHIﬁKY FOPENKK My K

CBAPOYHOW BAHHE

9. MNEPEMPEBAETCA KOPIYC W | Pexum CBapky He cooTBeTCTRYeT NapameTpam | Cobniogats MNB 1 HArpy304HBIE BO3MONHOCTM
WIAHT FOPENKK fopenkm ropenxu

B annapatax ¢ BonaHeiM oxnaxp,.;
HENOCTATOMHbIN ROTOK OXNAKG. XUAKOCTH

MNpoBepUTE YPOBEHB, NOTOK M 3arpAaHeHUe
OXNSBKOADWER KNAKOCTH

10. HE PABOTAET HACOC
YCTPOWMCTBA OXNAXKAEHMA

Her HBNPAXEHMA NUTAHUA

MpoBepuTs HanpsbkeHue

HeucnpaseH Hacoc

3amennTs Hacoc

1. HU3KARA
NPON3BOAWTENBHOCTL
YCTPOWCTBA OXNAXOEHAA

HewucnpaeeH seHTUnaTOp

3ameHUTs BEHTMANSTOP

HewcnpaeeH Hacoc

3ameHuTs Hacoc

Huaknin yposeHs OXN. XUAKGCTA

Honwre xugkocis

CyEHUE MNK NOCTOPOHHME NpeaMeTH B
KOHTYpE DXNamaeHnn

YCTpaknTh cyxReHus

12. BbICOKMM YPOBEHD LUYMA B
HACOCE

Hwnakni yposeHs oxn. XuakocT

Jonuts xuaxkocTs

HeucnpaseH Hacoc

[onuts XUAKOCTE
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7.4.Cxema nocnegoBaTeibHOCTH 3anpaeku HanpaBnAwWero kaHana B ropenky.




IV. TPEBOBAHUS K KBAIMOUKAIINU CBAPIIIUKOB, KOHTPOJIEPOB U UTP

IV.1. Cmapka MeETaJUIOKOHCTPYKIIMA 3JaHUH TPOMBIIUICHHBIX OOBEKTOB JIOJDKHA
NPOBOJIUTHCS  CBApIIMKaMHU, HMMEIOIIMMU  yJOCTOBEPEHUsI HA IMpaBO  MPOU3BOJICTBA
COOTBETCTBYIOIIIMX CBapOYHBIX padoOT, BBIIAHHBIE UM coryiacHo TpeboBanusM "[IpaBui
aTTecTallli CBapIIMKOB", yTBEpKAEHHBIX [ 'ocroprexnaazopom Poccun.

K cBapke xoHCTpyKIHMit U3 crajneit ¢ npeaenom Texkydecta 390 Mlla (40 KFC/MMZ) u Ooee
JOITYCKAIOTCS CBAPIIUKH, UMEIOIIUE YOCTOBEPEHHE HA TIPABO padOT MO CBApKE ITHX CTaJICH.

K wMexaHuszupoBaHHBIM crocob0aMm CBapKd  JIOMYCKAlOTCS  CBAapUIMKU-OIIEPaTOpBhl,
MPOLIEAIINE CHEUHAIBHBIM KYpC TEOPETHYECKOW M IPAKTUYECKOM NOATOTOBKM W CIABIIHME
UCIBITaHUS Ha MPABO MPOU3BOICTBA ITUX PaldoT.

CBapmyiky BceX CIENHMaIbHOCTEH W KBaNU(UKAIMKA TOMKHBI CAATh HCIBITAHHUS HA 2-F0
KBJIM(UKAIIMOHHYIO TPYIIY MO 3JeKkTpode3onacHocTu. KpoMe Toro, Bce CBapLIMKH JOJIKHBI
CHATh UCTIIBITAHUS IO MPOTUBOIOKAPHBIM MEPONIPHUSITHIM U TEXHUKE 0€30MacHOCTH.

IV.2. CBapmuk, BIepBbl€ NPUCTYMNAIOMIMI K CBApKE B JAHHOW OpraHW3alvu, TOJLKEH
nepes JONMyCKOM K paboTe HE3aBUCHMMO OT HaIW4YWs y HEro YyJOCTOBEPEHHS Ha MPaBO
MIPOU3BOJICTBA COOTBETCTBYIOIIMX PAa00T CBApUTh MPOOHBIE (IOMYCKHBIE) 0Opa3IIb.

Caapka npoOHBIX 00pa3IoB JOHKHA MPOBOJIUTHCS B YCIOBUSIX, TOXKISCTBEHHBIX C TEMH, B
KOTOPBIX OY/IET BBIMOTHATHCS CBapKa KOHCTPYKIIHA.

KoHcTpykuus v urcio mpoOHBIX 00pa3IoB YCTaHABIMBAIOTCS PYKOBOJIUTEIEM CBAPOUHBIX
paboT B 3aBUCHMOCTH OT TUIIOB IIPOU3BOJICTBEHHBIX COEAMHEHNN U KBaTU(UKALUN CBAPIIUKA.

KauecTBO nMpoOHBIX CBAPHBIX COSAMHEHUN OMPEACISETCS MyTEM BU3YAIIBHOTO KOHTPOJISI Ha
MpEeAMET OMNpPEACNICHUs] CIUIONMIHOCTA W (OPMHUPOBAaHMS IIIBa, a TMPH HEOOXOIUMOCTH (IO
YCMOTPEHHIO PYKOBOJUTENSI CBAPOYHBIX PabOT) - C MOMOIIBIO HEPa3pyIIAOMUX (PUINIECKUX
METO/0B KOHTPOJIS.

KauecTBO mpOOHBIX CBAapHBIX COCIWHEHUN HEOOXOJUMO OICHUBATH IO HOPMaM,
NPEyCMOTPEHHBIM [UIsl TaKUX >K€ IMPOU3BOJACTBEHHBIX coefauHeHuil. [IpoOHble coennHeHus
JOJKHBI OBITh UACHTUYHBIMUA WM OJHOTHUIHBIMU IO OTHOIICHUIO K TEM MPOU3BOJICTBEHHBIM
COCIUHEHUSIM, KOTOphle OylneT cBapuBaThb MPOBEPSEMbId CBApIIMK. XapaKTepUCTHKA
OJIHOTHUITHBIX CBapHBIX COeMHEHU aHa B "l[IpaBuiax arrecrauuu CBapuIMKoB"

IV.3. Capmuku J0MyCKaOTCS K TEM BUJaM paboT, KOTOpbIE YKa3aHbl B yIOCTOBEPECHHH.
B ynocroBepeHun MOMKHBI OBITH MEPEUMCICHBI MapKH CTallel WM TPYIIBI MapOK CTallei B
coorBercTBUU ¢ "l[IpaBriiamu aTTecTalMyd CBAapIIMKOB', K CBapKe KOTOPBIX JAOMYCKAETCS
CBapIIIUK.

IV.4. Jlng cBapku nipu Temneparype Hrxe MuHyc 30°C cBapiMK T0KEH MPEABAPUTEIIHHO
CBapUTh MPOOHBIC CTHIKOBBIE OOpa3ibl TpH TeMIepaType He BhINIE YKa3zaHHOW. [lpu
YIIOBJIETBOPUTENBHBIX PE3yJbTaTaX MEXaHUYECKUX HCIBITAHUNA MPOOHBIX 00pa3loB CBapIIUK
MOXeT OBITh JONYIIeH K cBapke npu Ttemmneparype Ha 10°C Huxke TeMreparypbl CBapKu
MPOOHBIX 00PA3IIOB.

IV.5. PykoBOACTBO CBapO4HbIMH pabOTaMu JOJDKHO OCYIIECTBIISATH JIUIO, HMEIoIIee
JOKYMEHT O CIIeUaIbHOM 00pa30BaHUM UJIM MOATOTOBKE B 00JIACTH CBapKH.

K pykoBoncTBY paboramu mo cBapke, KOHTPOIIO CBAPHBIX COSAMHEHHI U OMEPAIIHOHHOMY
KoHTpoto fomyckarorcs UTP, mzyunBmme Hactosimmii P/I, coorBercTByronue CHull, paGoune
YEPTEXKU HU3JEIUH, MPOU3BOACTBEHHO-TeXHONOrn4Yeckyro nokymentauuto (IITZl) mo cBapke u
METOANYECKUE NHCTPYKIIUU IO KOHTPOJIIO.

3nanus UTP u ux mnpodeccuoHansbHas MNOATOTOBKA IO CBapOYHOMY IPOU3BOJICTBY
JOJKHBI OBITH MPOBEPEHBI KOMHUCCUEH, Ha3HAUYEHHOM MPUKA30M PYKOBOIMUTENS MPEIIPHUSITHS.
3unanust UTP npoBepsitoTcs HE pexe OAHOIOo pa3a B TPU roja.

IV.6. K BeImoHEHUI0 paboT MO KOHTPOJIO KaueCTBa CBAPHBIX COCIMHEHUN OMYCKAIOTCS
KOHTPOJIEPBI, MPOLIEANINE CHEIUATbHYI0 MPOTPaMMy TEOPETHUYECKOTO U IPAKTUYECKOTO
o0ydeHHs M TOJYYUBIIUE YIOCTOBEPEHHE Ha IMPABO BBHIMOJIHEHHS PabOT Mo AePEeKTOCKONUU
CBapHBIX COCIMHEHUN COOTBETCTBYIOIIMM BHAOM (crocoOomM) koHTpouisi. KoHTponepsl mo
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(U3MUEeCKUM METO/laM KOHTpPOJISA JOJDKHBI aTTECTOBBIBATHCS B cOOTBeTCTBUU C "llpaBmiamu
aTTeCcTaIN CTICIIAJIFICTOB Hepas3pyIaronero KOHTpoOJA", YTBEPKICHHBIMU
INocroprexnanzopom Poccun 18.08.92 r.

IV.7. TloaroToBKy KOHTPOJIEPOB JOJDKHBI OCYIIECTBISATH CIICIMAIBHBIE y4eOHBIC
3aBEICHUS WM TOApa3JeNeHus] Npo(PecCHOHANbHON MOATrOoTOBKM (yueOHBIE KOMOWHATHI,
IIEHTPBI, KYPCHI U T.I1.) IPEANPUATHHA, BBITOTHSIIONIHE Pa0OTHI M0 KOHTPOJIO Ka4eCTBAa CBAPKH H
UMEIOIIME JIMICH3HUIO Ha TIPAaBO MPOBEACHUS TaKUX PadoT.

[ToaroroBka KOHTPOJEPOB JODKHA OBITH CIIEHHAIM3MPOBAHA IO METOJaM KOHTPOJIS
(yneTpa3BykoBas JeeKTOCKONus, paguorpadupoBaHue U Jp.), a MpU HEOOXOAUMOCTH - IO
TUIIaM CBAPHBIX COCIMHEHHUH, YTO MODKHO OBITh yKa3aHO B MX YIOCTOBEpeHMAX. Kakmblit
KOHTPOJIEP MOKET OBbITh OMYIIEH TOJIBKO K TEM METOJaM KOHTPOJIsI, KOTOpPbIE yKa3aHbl B €ro
ynoctoBepeHnu. KoHTposnep, nMeBIIHNii epepsiB B padoTe (10 JaHHOMY BHAY KOHTPOJISI) CBBIIIIE
6 Mecs1IeB, 10JKEH BHOBb CIaTh 9K3aMEHBI B TIOJTHOM 00beMe.

IX. TPEBOBAHUSA K OCHOBHBIM MATEPUAJIAM

IX.1. Jlns cBapHBIX METAUIOKOHCTPYKIIMK 3MaHUN TPUMEHSIOTCS YIJIEPOIUCThIE |
HU3KOJIETUpOBaHHbIE cTanu B cooTBeTcTBUM ¢ ['OCT 27772.

IX.2. TlocTtynmaronuii Ha MOHT@XHBIA yYacTOK JIUCTOBOM M (haCOHHBIM IMPOKAT HOJIKEH
UMETh CepTU(UKAT 3aBOJA-U3TOTOBUTENS C YKa3aHHEM XMMUYECKOI'O COCTaBa U MEXaHHMUYECKUX
CBOMCTB.

[X.3. BxogHoi KOHTpOJb MeTayuia (JIMCTOB, MPO(QHUIBHOIO MPOKaTa) U KOHCTPYKTHBHBIX
3JIEMEHTOB METAJNIOKOHCTPYKIIMH 3/1aHU, MOCTYMAIOMIKUX HA MPEANpPUITHE AJIs U3TOTOBJICHMUS,
YKPYITHEHUSI 1 MOHTaXa, BKIIFOUAET:

- IPOBEPKY HAIMUUA CepTHU(UKATA WIH NACIOPTa, MOJHOTHI MPUBEIECHHBIX B HEM JaHHBIX U
COOTBETCTBUS 3THX JIaHHBIX TPEOOBAaHMIM CTaHIApTa, TEXHUUYECKUX YCIOBUH, MPOCKTHOH WM
KOHCTPYKTOPCKOM JTOKYMEHTAIIHH;

- TPOBEPKY HAIWYMs 3aBOJCKOH MapKHpPOBKHM U COOTBETCTBHUSA €€ CEpTU(PHUKATHBIM WU
NacCHOPTHBIM JaHHBIM;

- OCMOTp MeTa/yla M KOHCTPYKTHUBHBIX OJJIEMEHTOB JUISl BBISBJICHHUS IOBEPXHOCTHBIX
nedeKToB W MOBPEXKIACHWM, BBIBOASIIMX TONIMIMHY MeTaula 3a Hpeleibl MHUHYCOBBIX
oTksoHeHui, pernamenTupoBadHbix ['OCT 19903 u I'OCT 19904;

- OCMOTp ¥ 00Mep (MpU HATMYUHU COOTBETCTBYIONMX ykazaHuil B I1T]]) KOHCTpYKTHBHBIX
3JIEMEHTOB (y3J710B, OJOKOB, (hepM, CTPONIMII U JAp.) JUIS BRIABICHHS AedopMaliiii, HapyIIatoIIX
reoMerpuueckre Gopmbl U pa3Mepbl KOHCTPYKIUI, OTOBOPEHHBIX MPOEKTHO-KOHCTPYKTOPCKON
JOKYMEHTALUEH.

IX.4. IIpu oTcyTcTBUM cepTrdUKATa HIIM HETIOTHOTE CEPTU(DHUKATHBIX TAHHBIX MPUMECHEHHE
3TOTO MeTajlyla MOXKET OBITh JOMYIIEHO TOJBKO TOCIE MPOBEACHUS HEOOXOIUMBIX MCIBITAaHUM,
MOJTBEPXKJIAIOIIUX COOTBETCTBUE MeETalsla BCEM TpPEOOBaHUSAM CTaHIapTa WM TEXHUYECKUX
YCJIOBUH.

IX.5. BXoHO# KOHTPOJIb OCHOBHBIX MaTepHUAJIOB (METaIa U KOHCTPYKTHBHBIX 3JIEMEHTOB)
OCYILECTBIISICT OpPraHM3allMs - 3aKa3UMK 3TUX MaTepHajoB. Pe3ynabTaThl BXOJHOTO KOHTPOJIS
JTOJKHBI OBITH TepefaHbl OpraHU3allid, OCYIIECTBISIONIEH W3TOTOBJICHHE WM MOHTaX
KOHCTPYKIUH.

X. CBAPOYHBIE MATEPHAJIBI U KOHTPOJIb UX KAYECTBA
X.1. BX0gHO# KOHTPOJIb CBAPOYHBIX MaTEPHAJIOB

CBapouHble MaTepHalbl Mepe UCIOJIb30BAHUEM JOKHBI ObITh POKOHTPOINPOBAHBL:

35


https://docs.cntd.ru/document/1200133727
https://docs.cntd.ru/document/1200133726
https://docs.cntd.ru/document/1200004412

- Ha Hanmuuue ceprudukara (Ha DSIEKTPOALI W MPOBOJIOKY) C IPOBEPKON TOIHOTHI
NPUBEJCHHBIX B HEM JAaHHBIX M WX COOTBETCTBHS TPEOOBAaHUSM CTaHAAPTa, TEXHHUYECKUX
YCJIOBHMM WJIH ITACIIOPTa HA KOHKPETHBIE CBAPOYHBIE MAaTEPUAIIBL;

- Ha HAJIMYWE HAa KAKJOM YIIaKOBOYHOM MecTe (Iauyke, KOpoOKe, SIIIUKE, MOTKE, OyXTe W
Ip.) COOTBETCTBYIOIIMX STHUKETOK (SIPJIBIKOB) WJIM OHMPOK C TPOBEPKOHM yKa3aHHBIX B HHUX
JTAHHBIX;

- Ha OTCYTCTBHE MOBPEKICHUI YIIAKOBOK M CAMUX MATEPUAIIOB;

- Ha Hamuuue i1 OAUIOHOB C  Ta30M  COOTBETCTBYIONIETO  JIOKYMEHTA,
PErIIaMCHTUPOBAHHOTO CTAHAAPTOM.

X.2. CBapo4yHasi IPOBOJIOKA

X.2.1. JInsg aBTOMATHYECKOM M MEXaHW3UPOBAHHOW CBAapKH B CpEJE 3allUTHBIX Ta30B
CTaJlell BceX MapokK, NnpuBeAeHHbIX B I.IX.1 HacTodAIero JOKyMeHTa, IPUMEHSAETCsS CBapOuYHas
npoBoJioka crutomHoro cederus mo 'OCT 2246. Obnactu mpuMEHEHUS CBApOYHOU MPOBOJIOKH
JUTSL 9TUX BHJIOB CBapKH MpuBeAcHbI B Ta0m. X. 1.

X.2.2. Kaxxiast 9actb CBapOYHOM MTPOBOJIOKHU, OT/ACNICHHAs OT OyXThl (MOTKA), JOJIKHA OBITH
cHaOxeHa OWpPKOI, Ha KOTOPOW YKa3bIBACTCS 3aBOJ-M3TOTOBHUTENh, MapKa, HOMEp IUIABKH U
JTUaMeTp TPOBOJIOKH.

X.2.3. CpapouHasi MPOBOJIOKA CIUIONIHOTO CEYEHHUs JOJDKHA XPAHUTHCA B YCIOBUSX,
UCKJIIOYAIOIIMX ee 3arpsi3HeHue uiu kopposuio. [lepen ymorpeGneHuneM mpoBoJIOKa AOKHA
OBITh TPOKOHTPOJMPOBAHA IYTEM BHEIIHErO0 OCMOTpa Ha MpPEIMET OMpeAeNICHUsS YHCTOTHI
MOBEPXHOCTH.

[Ipn HEOOXOAMMOCTH TPOBOJIOKY OYMINAIOT OT PXKABYMHBI M TPS3U TpaBiieHHEM B 5%
pacTBope COJSHOW WM MHruOupoBaHHOW (3% pacTBOp ypOTpPONHMHA B COJITHOM KHCJIOTE)
KHUCTIOTHI.

MoxHO ouuIIaTh MPOBOJIOKY, TMPOIMYCKas €€ uepe3 CHelUalbHble MEXaHUYECKue
YCTPOMCTBA (B TOM YHUCIIEC Yepe3 yCTPOKCTBA, 3aNOJHEHHBIC KUPITHUOM, OCKOJIKAMU HaXKaUHBIX
KpyroB M BOMoOuHbIMH ¢uibTpamu). Ilepen odncTkoil OyXTy NPOBOJOKH PEKOMEHIYETCs
npokanuTh npu temneparype 150-200°C B reuenue 1,5-2 yacos.

Pa3zpemaercss Takke OYHMINATH MPOBOJIOKY HAXIAYHOW MIKYPKOW WIIM JIFOOBIMU JPYTUMH
crioco0amu 10 MeTayunyeckoro Oiecka. [Ipu ouncTke MPOBOJIOKH HENb3s IOMYCKaTh €€ PEe3KUX
nepern0oB (MEepeIoMOB), YTO MOXKET HAPYIIMTh HOPMAJbHBIA MPOIECC MOAAYM MPOBOJIOKH B
30HY CBapKH.

Tabmuua X. 1
OobsacTh NPUMEHEHUS CBAPOYHOM MPOBOJIOKH

['pynibl KOHCTPYKIU# B O06o3HaueHue CcTald IMapKu pOBOJIOKH JJIsi CBAPKU B
KJIMMATUYECKUX pafioHax (XapaKkTepuCTUKa CTau [YTJIEKUCIIOM Ta3e Win
(ompenensieTcs MPOSKTOM H IO TIpeieNly TeKY4eCTH) B €r0 CMECH C aprOHOM
TIpoCTaBisieTcs B ueprexax KM)
I'pynmet 2, 3 u 4 - Bo Bcex paiionax, | C235, C245, C255, C275, C285 CB-08I"2C, CB-08I'C
kpome lq, Iy, 11, 113 C345, C345T, C345/1, C375, CB-08T"2C, CB-08I'C

C375T, C37511

C345K CB-08XT2CI1O

C390, C390/1, C390T, C390K, CB-0812C

C440, C4400
I'pymmet 2, 3 u 4 — B paiionax |y, Iy, C235, C245, C255, C275, C285 CB-08I"2C, CB-08T'C
I, 15 C345, C345T, C345]1, C375, CB-0812C

C375T, C37511

C345K C-08XI"2CI1O

C390, C3901, C390T, C390K, Cs-08I'2C
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C440, C440

X.2.4. [1ns cBapku ctanein C255, C345, C355, npumensiercst mpoBojioka mapku CB-081"2C.

X.3.T'a3nl

X.3.1. JIns MexaHU3UPOBAHHON CBAapKW B Cpele 3aIIUTHBIX Ta30B B KAUECTBE 3aIUTHOTO
raza JOJDKHa NIPHUMEHAThCA CBapoudHas cMmech aproH-80% c aByokuchro yriepoaa-20% mo
TY2114-001-9921-01-00-09.

[To hu3HKO-XMMUYECKUM MOKA3aTeNsIM CBApOYHAsi CMECh JI0JKHA YJOBIETBOPATH HOpMaM,
yKka3aHHbIM B nipuiiokennn TY2114-001-9921-01-00-009.

X.3.2. XpaHeHHe W TPAHCTIOPTHPOBKA TAa30BOM CMECH MO JaBJICHUEM IPOU3BOAMTCS B
crampHbIX GamwtoHax 1o TOCT 949 Bmectumoctsio 10 50 M’ pabouynM JaBIEeHUEM
200-10° kIla (200 KFC/CMZ) MIPU TEMIIepaType OKPYKArOIIETro BO3ayxa pabodeil 30HbI HE BHIIIE
wiroc 60°C u  korddunuente 3amonaenus 0,72 kr/mvM°.  BauToHSL, MOCTYMAIOIINE OT
noTpeOuTeNneH, JOMKHBI UMETh OCTATOYHOE JaBJICHUE TBYOKHCH YTIIEPOJIa HE HUKE 4-10% xI1a
(4 kre/em).

X.3.4. Jlns Tra30BOM  alETWJICHO-KUCIOPOAHOM PE3KHM JOJDKEH  HCIOJIh30BaThCS
ra3zoo0pasuslii kucnopon 1-ro, 2-ro u 3-ro copra mo 'OCT 5583.

X.3.5. B kauecTBe Toprouero rasa Jijis Ta30BOM Pe3KH JI0JDKEH MPUMEHSITHCS TIPOIaH-0yTaH
WIA PAacTBOPEHHBIM M Ta3000pa3Hblii TexHudyeckuid anermwneH no ['OCT 5457. Auerunen
MOCTABJISETCS TMOTPEOUTENI0 B Oa/UTOHAX WJIM TOJYYaeTCsl Ha MECTe M3 KapOwaa KalbIus.
Kap6una xanpuust nommkeH orsedath TpedoBanusm ['OCT 1460. [Ipoman-OyTaH mocTaBiseTcs: B
SKUIKOM BHE B OaJUIOHAX IO JaBJIeHUEM 16 Kre/em?.

X.3.6. Ta3pl mnsg cBapkH W PE3KU pa3peliaeTcs XpaHUTh B OallJIOHaX Ha OTKPHITON
OTpakICHHOM IJIOLIA/IKE MO0 HABECOM.

XI.CBAPOYHOE OBOPYJIOBAHME U NIPUBOPHI VIS AEPEKTOCKOIIUU

XI.1. ObopynoBanue Asi CBapKU M Pe3KH, anmapaTypa s 1e(eKTOCKONUU, KOHTPOJIbHO-
U3MEepHUTeNlbHble TpHOOpPHI (aMmepMeTpbl, BOIBTMETPHI M Jp.), MOCTaBIsSE€MbI€ OTIEIbHO OT
o0opynoBaHusi, M  CcOOpOYHO-CBApOYHAasi OCHAacTka (Ha3blBaeMble B  JaJbHEHIIEM
"obopynoBaHue'") TOJDKHBI ~HMMETh TMACHOPT  3aBOJA-W3TOTOBHUTENS, TOJITBEPKIAIONTUN
MPUTOHOCTH TAHHOTO SK3EMILISIpa 000y IOBaHUS TS IPeTHA3HAYCHHON paOOTHI.

OO6opynoBaHue, IpUMEHSIEMOE JJISI CBAPKU U PE3KH, OJDKHO obecrieunBath 3aganubie [1T]]
PEXHMBI, a TAK)KE KOHTPOJIb TAPaAMETPOB PEKHUMA.

X1.2. OGopynoBanue Tmepea HCIOJb30BAaHUEM JOJDKHO OBITH MPOKOHTPOJIUPOBAHO HA:
HAJIMYUE MAacmopTa 3aBOJA-H3TOTOBUTENS, KOMIUICKTHOCTh M HWCIPABHOCTh, ACHCTBHE CpOKa
MOCIeAHEH MPOBEPKU U TOCIIOBEPKH (AJIs anmapatypbl U MPUOOPOB, MOJJIEKAIINX TOCIIOBEPKE).

XI1.3. Ha mpennpustun-Buaaensiie 000pyAOBaHUS JIOJDKHBI OBITh COCTaBJICHBI Ipaduku
OCMOTPOB, TTPOBEPOK, MPOPUITAKTUUSCKUX (TEKYITUX) M KalIUTAJILHBIX PEMOHTOB 000PYyI0BaHUS,
MOBEPOK CPEJICTB U3MEPCHUM, YTBEPKICHHBIC TTIaBHBIM HHKEHEPOM Mpeanpustus. B rpadukax,
MOMHMO CPOKOB (ZaT) KOHTPOJISI U PEMOHTA, yKa3bIBalOTCs (aMHJIMM JIMIl, OTBETCTBEHHBIX 3a
IIPOBEICHUE 3TUX OIECPALIUM.

[leproaYHOCTH OCMOTPOB, MPOBEPOK, PEMOHTOB JIOJKHA COOTBETCTBOBATh TPEOOBAaHUSIM
MACTIOPTOB UJTU IPYTUX JTOKYMEHTOB.

OcHoBHBIE TpeOOBaHMS K OpraHu3allid W MOPSAKY MPOBEICHHUS TOBEPKU CPEICTB
nu3MepeHuil 1omxHbl cootBeTcTBOBaTh ['OCT 8.513.

s cBapodyHOro 00OpYIZOBaHMSI MOXKET OBITh MPHUHATA NEPUOAMYHOCTH OCMOTpa U
peMoHTa, yka3aHHas B Ta0i. XI.1.
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Kaxnpiii pa3 mepen HauanoMm pabOThl MPOM3BOAMUTCS MPOBEpKAa OOOPYAOBAHHS JIUIOM,
KOTOpoe OyneT paboTaTh Ha ITOM 00OPYIOBaHUH.

Xl.4. Bce BHOBb MONY4YEHHBIE, a TakK€ OTPEMOHTHUPOBAHHBIE ammaparbl s
Ne(EeKTOCKONMNU U KOHTPOJIbHO-U3MEPUTEIbHBIE MPUOOPHI MOMJIEKAT HACTPOMKE U IMPOBEPKE
MPAaBUJIBHOCTH WX TOKa3aHWW. Pe3ynbTaThl MPOBEPKH, a TAKKE JAHHBIE O XapaKTepe PEMOHTa
JIOJDKHBI  OBITh 3apukcupoBaHbl B macmopre (dopmynspe) mpubopa WM JKypHAIE ydera
cocTosHusl obopynoBanus. [IpoBepky NeheKTOCKONOB JOKEH MPOU3BOAUTH /1€()EKTOCKOMHUCT
HE HIKE 5-To pazpsa.

Taomuma XI1.1
IleproanYHOCTH OCMOTPA M PEMOHTA CBAPOYHOI'0 000PY10BAHMSA
Bun o6opynoBanus Bun 00cnyuBaHUS U MEKPEMOHTHBIC CPOKH
OCMOTp TEKYIINI PEMOHT KanuTaJbHBIN PEMOHT

CBapouHbI€ BBIIPSIMUTEIN 2 paza B MecsI[ 4 paza Broj 1 pa3 B3 rona
CapouHble peodpa3oBaTein €XKEHEIENbHO 6 paz B roJ 1 pa3 B 2 roza
CBapoy4HbIE aBTOMATHI U €KEJJHEBHO 4 paza Brox 1 pa3 B 2 roza
[10JIyaBTOMATBI

XI.5. CpapouHble yCTaHOBKM (MCTOYHMKHU IHUTAHMS, aBTOMAThl, IIOJyaBTOMAThl) JOJKHBI
ObITb CHAOXEHBI MCIPABHOM KOHTPOJBHO-U3MEPUTENBHOW —amnmaparypod WIH JApYrUMHU
YCTPOMCTBAMHM, NMPEAYCMOTPEHHBIMU KOHCTPYKLIMEW NAHHOM YCTAaHOBKH. JlJIs MEPUOAMYECKOTO
KOHTPOJIS BEIMYMHBI CBAPOYHOI'O TOKA MOXKHO IIOJIb30BATHCS NEPEHOCHBIM aMIIEPMETPOM.

XI.6. Bce obHapyxeHHbIe MpU MPOBEpKEe 00OPYAOBAaHHS HEHCIPABHOCTH JIOJIKHBI OBITH
yCTpaHEHBI [0 Ha4aJla BBIIOJIHEHHS HA HEM NPOM3BOACTBEHHBIX OIECpaLU.

XI.7. Ha mpennpusTuu HEOOXOIMMO BECTH JKypHal Y4eTa COCTOSIHUA OOOpYNOBaHHSA, B
KOTOPOM buKCUpyroT pe3yJIbTaThI ero peMOHTa U IIPOBEPKH.
Jlig muTaHUs CBapOYHOM yrM MOCTOSIHHBIM TOKOM IPUMEHSIOTCS OAHOIOCTOBBIE MCTOYHUKH
MATaHUS B BUJE MPEeoOpa3oBaTENICH U BBIIPSIMHUTEIICH.

[Ipu cBapke NOCTOSSHHBIM TOKOM JJIsl PETYJIMPOBAHMS BEIMUMHBI TOKA B CBAPOYHYIO LIEMb
JIOJDKEH BKITIOYAThCs OaymacTHbIN peoctaT TinoB Pb-201, PB-300, PBI-502 u ap.

XI.8. [t MexaHU3UPOBAaHHOM CBAapKH B YIJICKUCIOM Ta3e MPUMEHSIOTCS IOJyaBTOMATHI.
Jiid  muTaHus  CBAapOYHBIM  TOKOM  MCIIONB3YIOTCSI HCTOYHHKM C JKECTKOWM BHEIIHEH
XapaKTEPUCTUKOM.

X1.9. Konebanust HampsiKeHUs1 CETH, K KOTOPOMY IMOAKIIIOYEHO CBApOYHOE 000PYIOBaHUE,
HE JIOJDKHBI IPEBBIIATh £5% OT MMHMMAJIBHOTO 3HAYEHUS.

XI1.10. KonTponb 3HAUE€HUN CBApOYHOrO TOKA CJIEAYET MPOU3BOIAUTH TEPUOIUUYECKU
IIEPEHOCHBIMHU WJIM CTAllMOHAPHO YCTaHOBJIICHHBIMU aMIIEPMETPAMH.
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