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3BaptoBanbHui iHBepHop MW200 DC/MW250 DC

° SBapIOBaJ'IbHi iHBEpTOPM BUKOPUCTOBYHTbCA AN1A PYy4YHOIo eneKkTpoayroBoro asapoBaHHA

eneKkTpoaom

* B uin IHCTpykKUii 3 ekcnnyaTauii HaBegeHo 6a30Bi 3HaHHS, AKi HEOOXiaHI 3acBoITY Nepen
BMKOHaHHAM pobiT 3 pyyHoro 3BaptoBaHHs (MMA) Ta 3BaptoBaHHAM €NEKTPOAOM, LU0 He
3ropae npu noctinHomy cTpymi (DC TIG), a Takox BKkasiBKM LLLOOO KOPUCTYBaHHS
3BaptoBanbHUM obragHaHHAM. MNpounTaiiTe i 36epexiThb Lo IHCTPYKLilo 3 ekcnnyaTauii

1. TEXHIYMHI XAPAKTEPUCTUKHU

MW200 DC MW250 DC
XKueneHHs 220B, 500y, 2208, 50y,
HowmiHanbHa cuna ctpymy, A 30 33
Hanpyra 6e3 HaBaHTaxeHHs, B 58-62 80-85
BuxigHa cuna ctpymy, A 10-200 10-250
Po6ounit umkn 15%200A (25°C) 40%250A (25°C)
60%130A (25°C) 20%250A (40°C)
100%85A (25°C)
MoTyxHicTb, KBA 6,9 7,5
EdekTnBHicTb, % 85 85
DakTop NOTYXHOCTI 0,76 0,76
MakcumaneHuin giameTp enektpoga, MM 3,2 4,0
Knac isonsuii H H
Po6ouya Temnepatypa -10...+40 -10...+40
3axucT Big Bonoru P21 1P21
Bara, kr 2 3

KomnnekTauisi: cunosui kabenbs 3 TpMMayem enekTpoaa, CUIoBUn kabenb 3 3aTuckavyeM

enekTpoay, Macka 3BaptoBaribH1Ka, LiTKa.

2. OCHOBHI YACTUHMU IHCTPYMEHTA (PUC 1)

IHomkaTop cTaHy
IHoMKaTop TEpMo3axucTy
PerynsTop cunu ctpymy
IHomkaTop pexumy TIG
IHankaTop pexvmy MMA
KoHTakT «-»

KoHTakT «+»

O©CoOoO~NOO O WN =

Oucnnen
10 Knasiwa BMuKaHHs
11 Cunoui kabenb 3 TpUMayem

3. BE3MNEKA

KHonka nepemukaHHs pexumy MMA/TIG

eneKkTpoaa

YBAT A! NpounTainTe BCi NonepemKeHHs i BKasiBKU.

HenonepxaHHsi nornepeakeHb i BKasiBOk MOXe NpU3BOAWTY [0 yaapy enekTpuyHUM CTPYMOM,
noxexi Ta/abo ceprosHunx Tpaesm. [lobpe 36epirarite Ha ManbyTHE Lii NonepeaXeHHs! i BKa3iBKy.
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3.1 BE3MNEKA HA POBOYOMY MICLI

a) Mepen BMKOHaHHAM pOGIT 3i 3BaptoBaHHA B NPUMILLEHHI, NepeKkoHanTech,
LLIO BEHTUIIALIA NpaUtoe Ta € AOCTYN CBIXKOro NoBiTPS.

b) Mepen novaTkom BUKOHaHHS POBIT 3i 3BaptoBaHHSA, NepekoHanTech, Lo nobnuay
BiACYTHI nerko3anmMucTi pe4oBuHM abo pedi. Y BUNagKy HEMOXIMBOCTI NpubpaTn
nerkosavMucTi matepianv nobnmay poboyoi 30HU — BKpUIATE iX cneLianbHo
NPOTUMOXEXHOIKO KOBAPOIO, IKa BUKIHOYNTE MOXITUBICTb X 3alMaHHIO.

c¢) Nig yac po6oTu 3 Npunagom He nignyckarTe 40 poboyoro micusa AiTen Ta iHWKX nogen.

3.2 EJIEKTPUYHA BE3MNEKA

a) LUtencenb npunaay noBUMHEH nacyBaTu 4O po3eTku. He 403BoNSETbCA Wo-HEOYAb MIHATU B
wrenceni. [Ana po6oTu 3 npunagamu, WO MakoTb 3aXNCHE 3a3eMIIEHHS, HE BUKOPUCTOBYNTE
apanTtepu. BukopucTaHHs opuriHanbHOro LTENCens Ta HanexHoi pO3eTKN 3MEHLLYE PU3UNK
yaapy enekTpu4yH1UM CTPyMOM.

b) YHuKanTe KOHTaKTy YacTuH Tina 3 NoBEPXHSMU, ki MOXYTb ByTy nig Hanpyroto (Cunosi
KOHTaKTW, ENEeKTPOA Ta TpMMay eneKkTpoay, MeTanesi 3aroToBky i T.M.)

¢) He npautonte 3 o6nagHaHHsIM B YyMOBaX BMCOKOI BOIOroCTi 200 MOKPUX MiCLSIX.

d) 3axuwanTe kabeni obnagHaHHSA Big MexaHiYHUX MOLLKOMKEHb abo Ail arpecMBHUX cepeaoBuLL,.
He npautonTe 3 noLwKogpKeHUM kabenem.

e) Bogravite cyxe B3yTTsi Ta pyKOBULi 3 AieneKTpuyHoro matepiany. He 3amiHioiTe enexkTpos
ronumm pykamu, 6e3 3axmcH1X pyKaBuLib.

f) Hikonu He oxonomxyinTe TpumMay enekTpoaiB y BoAi.

g) He Tpumaliite Tpumay enekTpogis i pykoto.

3.3 OCOBUCTA BE3MNEKA

a) byabTe yBaxkHMMM, cnifkynTe 3a TuM, LWo By pobuTe, Ta po3cyanmnso NoBoabLTeCS Mif Yac
poboTu 3 enekTponpunagoM. He kopuctyiitecss npunagom, sikio Bu ctomneri abo 3HaxoauTtecs
nig Aiero HapKOTUMKIB, CMMPTHUX HaMnoiB abo nik. HeyBaxHICTb Npy KOPUCTYBaHHI NpUnagom Moxe
NPU3BOAUTU A0 CEPUO3HUX TPaBM.

b) lns 3axucTy opraHiB ouxaHHs Bif LUKIANVMBKX BYKIQIB rasiB - BUKOPUCTOBYWTE pecnipaTopu
ctaHpapTiB AS/NZS 1715 ta AS/NZS 1716.

c) Mpw poboTi, TprmaiTe ronosy nogani BiA LWKIAMMBMX Napi., WO NigHIMaTbLCA Big, 30HN
3BaploBaHHA.

d) Mpu po6OTi B MPUMILLEHHSAX, 3aBXAMN CiAKYATE 3a BEHTUIALIE Ta 4OCTYNOM MOBITPS.

f) B npoueci 3BaptoBaHHS AesKMX MeTanis, ras, Wo BUAINAETLCA HEraTMBHO BMMBAE Ha
Balle 3[00pOB’s, He BOuxanTe Ui rasu. [pu 3BaptoBaHHi HEPXaBito4voi cTani, Hikeneemx
CnnagiB Ta OLUMHKOBAHOI CTani 3aBxXan BXuBanTe 3anobikHNX 3ax0fiB AN 3aXMCTy OpraHis
ONXaHHS.

g) MNpu 3BaptoBanbHUX poboTax 3aBXan BUKOPUCTOBYMNTE 3aXMCHUIA LLONOM 3 BiANOBIAHWUM
CBITNOINLTPOM (He Hux4e 11 knacy 3aTeMHeHHs1). EnektpuyHa gyra Buainse ynsrpacdionetosi
Ta iHpadyepBOHi MPOMEHI, LLIO MOXYTb LUKIANNBO BMAMMBATU HA OYi MIOAMHU, TOMY 3aXUCHI
OKynsipy NOBWHHI BAAraTM TakoX 0cobu, siki 3HaXoOsiTbCSA MOpy.

e) He npautoiitTe B 04A3i 3 CUHTETUYHKX TKaHWUH, Ta Y 04s3i 3 BiAKPUTUMM OinsiHKamu Tina.
BukopucToBy#iTe ogdr 3 rpy6oi 6aBoBHAHOT TKaHUMHM abo HaTypanbHOI LWKipW. BasranTe Bucoki
LUKIpSHI pyKaBuLUi Ta 3akpuTe B3YTTS 3 AieNeKTPMYHOro Mmartepiany.

f) Mepen noyaTtkom pobiT, 03HAMOMTECH 3 IHCTPYKLIEHD MO ekcrnyaTadii 0brnagHaHHs Ta crinaHyiTe CBOI fji.
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3.4 BE3INEKA nPu POBOTI 3 BAJIOHAMM NI TUCKOM

[aHe obnagHaHHSA Mae pexummn poboTr 3 BUKOPUCTAHHSAM iIHEPTHUX rasiB B IKOCTi 3aXUCHOTO
cepefoBuLLa, Lo 3HaxXoAATbCs B 6anoHax nig TuckoM. [oTpumynTech BKkasiBok 3 6e3ne4Horo
KOpUCTyBaHHs 6anoHamu:

a) MNpu TpaHcnopTyBaHHi 6anoHiB, NEPEKOHANTECD, L0 BiACYTHS MOXIUBICTb BUNAAKOBOIO
BiOKPUTTS knanaHy, a cam 6anoH HagiiHO 3aKpinneHuin.

b) Mepen nig’eaHaHHsAAM GanoHy, NepekoHanTeCh, L0 BUKOPUCTOBYETE afanTepw, L0 NPU3HaYeHi
Anst poboTK 3 BigNOBIAHMM TUCKOM Ta TUMOM rasy.

c) MNepekoHanTecb B repMeTUYHOCTI Ta HaAIMHOCTI 3’eAHaHb nepes KOpUCTYBaHHSM.

d) BukopuctoByiTe 3acobu iHaMBIAYyanbHOro 3ax1CTy (pykasuui, B3yTTS, OKyNsip) Npu Mig’eqHaHHs
6anoHa fo niHii. Mpwu BigKpUTTI KNanaHy TpUMankTeECb OCTOPOHBL MOro Ta He HanpaBsnsnTe
KnanaH B HanpsiMKy iHLIMX foaen (BUCOKUA TUCK MOXE 3KUHYTU, - HEHaiNHI 3’€4HaHHS).

e) MNpw BioKpUTTI Ta 3akpUTTi kNanaHy 6anoHy He NpuknaganTe HaaMLWKOBI 3yCUNNS.

f) 3a HasiBHOCTI Nigo3pw LWoao HerepMeTUYHOCTI 6GanoHy — HeramHoO 3BEPHITLCS A0 opraHisauil,
sika ix obcnyroBye. KopucTyBaHHS TakuM 6anoHoM Moxe Oyt Hebe3neyHum.

4. PYUYHE EJNIEKTPOAYIrOBE 3BAPIOBAHHA
4.1 Betyn

EnekTpoayroBe 3BaploBaHHS B OCTaHHI Yacy Habyno LUMPOKOro NOLUMPEHHS! CEpen HEBENMUKMX
MancTepeHb, epMepCbKMX rOCNOAapCcTB, MaUCTPIB Ta iH. 3aBOsKM BUHAxXody OOCTYNHUX

3a LiHOI Ta NOPTaTUBHUX 3BaptoBaribHMX MaLLWH, TaKk camo SIK | enekTpodiB Manoro giameTpy

Ta JOCTYMNHOCTI KOHCTPYKTUBHMX MaTepianis, NpocTi poboTi 3 06nagHaHHSAM, pobuTb pyyHe
€nekTpoayroBe 3BaploBaHHS WBWMAKMM, e(DEKTUBHUM Ta 6€3neYHUM METOAOM 3'€QHaHHsI MeTaniB.
3apada gaHoi iHCTPYKLUiT B 4ONOMO3i NoyaTkiBLUSM Y 3BapoBaribHii cnpasi LWBMAKO Ta NOCNIAOBHO
03HaOMUTUCH 3i 3BaptoBaribHUM npouecomM Ta 6e3nevyHnMM HaBMdkaM B poOoTi 3i 3BaptoBaribHUM
obnagHaHHsAM. Takox, HaBefeHi MaTepianu MoXxyTb 6yTV KOPUCHUMM ANt KOPUCTYBaYiB 3
[0CBIOOM, afXe MICTATb pekoMeHAaUil LWoao nepesar y KOPUCTYBaHHI TOH UM iHLLIOK TEXHIKO
3BapoBaHHs.

4.2 MNpouec

Py4yHe enekTpoayroBe 3BaptoBaHHsS MeTarniB — Lie NpoLec 3'eAHaHHs MeTanis, Npu sikomy
enekTpuyHa ayra, ska BUHUKae MiXX METarnomMm, sikuii NOBUHHI 3’€QHATU, Ta METANEBUM CTPUKHEM,
BKPUTUM hrit0COBOI 0BONOHKOIO (ENEKTPOAOM), HAarpiBae MeTanu 4o TeMnepaTtypy NiaBreHHs,
npu sikii BinOyBaeTbCst iX 3MiLLlyBaHHS, @ NMPU OXONOAXXEHHI OTPUMYETLCS CTillke TBepAe 3'€QHaHHS.

/ —O6onoHka 3 ntocy

Posnnaenexuit metan MertaneBui cTpuxeHb
1
‘ Linak EnextpunyHa gyra
o 3BaptoBanbHa BaHHa
o
3aroToBka

[nsi BUKOHaHHS poGIT 3i 3BaptoBaHHS, MOTPIOHO 0OpaTH MXKepPerno XMUBMeHHs. [ns Takux pobiT, Moxe
BMKOPWCTOBYBATUCH [1Ba [Kepena XMBMNeHHs: nocTiiHoro ctpymy (DC) abo 3miHHoro ctpymy (AC).
CyTTeBa pisHALA MK LMW ABOMA [HKepera XUBIIEHHS Monsrae B TOMY, WO, y BUNaAKy NOCTiIHOTO
ctpymy DC, cTpym 3anumwiaetbcs NOCTIMHMM | Tede B OQHOMY HanpsMKY. AHanoriyHo, Hanpyra i
NONSIPHICTb B NaHL03i 3anNunLaeTbCs NOCTIMHOK 3a BEMUYMHOL.

B pasi 3amiHHoro ctpymy AC cTpym crioyaTtky Teve B O4HOMY HanpsiMKy, a noTiM B iHLLOMY.
AHarnorivyHo, Hanpyra B faHL03i 3MiHIOETLCS Bi MO3UTUBHOIO A0 HEraTUBHOIO CTaHy 3 3MIHHOK
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HanpsMKy MoTokKy. Lle HasnBaeTbesa “MiBUMKN” | NOBTOPHOETLCS A0 TUX Mip, MOKWU € Hanpyra B KOni.
CTyniHb 3MiHV HanNpPsAMKy CTPyMy Ha3uBaETbCA “dyacToTa’ i BUMIPIOETLCS KiNbKICTHO LIMKMIB B CEKYHAY.
CraHfapTHa YacToTa Big Akepena 3miHHoro ctpymy B €Bponi - 50 'y (Mepu).

4.3 3BaptoBarnbHe obrnagHaHHs

Mpw B1GOPI 3BaproBanbHOrO 0bragHaHHs, 3anexHo Bid HABUYOK Ta XxapakTepy pobiT, 3BaXxatoTb Ha
Taki dpakTopu:
- Hanpyra »xvBneHHs1, Hanpuknag 220B a6o 380B
- BuxigHa cuna ctpymy, Hanpuknag, He Hwkye 140A
- Tun cTpymy, Hanpuknag nocTiiHoro (DC) abo 3miHHoro (AC)
- Po6ouni umkn, Hanpuknag 35% 140A
- Tvn OXONOMKEHHS, HaNpuKnag noeiTpsiHe abo MacnsHe
Micna Bnbopy obnagHaHHs, NOTpiOHO NepesipuTy Ta NpuadaTy BiANOBIAHI akcecyapw, Taki sK
3a3eMITHOIOMI KOHTaKTK, kaberi, TpMMadi enexkTpogiB, a TakoXx 3acobiB iHAMBIAYanNbHOIO 3axMCTY.

4.4 TexHika 3BaproBaHHsA

YeniwHe BUKOHaHHA 3BaptoBaHHA 3anexuTb Bid AOTPUMAHHS:

- Bubopy npaBunbHOro TMny enekTpoaa

- Bnbopy npaBunbHOro po3mipy enekTpoaa Ans BUKOHaHHS pobiT
- Brnbopy npaBunnbHOro 3BaproBanbHOIO CTPyMy

- [onep>xaHHsi NPaBuIbHOI JOBXWHY E€MEKTPUYHOT Ay

- [oaepxaHHA NpaBunbHOrO KyTy nodadi enekrpoaa

- [oaepxaHHA HeOOXiAHOT LUBUMAKOCTI nogadi enektpoaa

- [MpaBurnbHIv NiAroToBLI NOBEPXOHb Nepes 3BapoBaHHAM

4.5 Bubip enektpogy

[onoBHMM YMHOM, BUOIp enekTpody 6a3yeTbCcs Ha OQHOPIAHOCTI MaTepiany, skui NoTpibHO 3'egHaTH 3
MaTepianom MeTaneBoro CTpXHS enekTpoay. [poTe, Ang Aesknx meTtaris MoXe BUKOPUCTOBYBaTUCH
[eKinbka eneKkTpoaiB, KOXKEH 3 SIKMX Mae cneumdivHi BioMiHHOCTI MPY BUKOHAHHI MEBHMX POOIT.
B3aranom, yHiBepcarbHi enekTpoaun nigxogatb Ans 6inbLocTi MeTanie Ans TUNOBUX 3a4ad,

oaHak Tpeba 03HaOMUTUCL 3 peKOMeHAALISIMY BUPOOHMKIB enekTpoaa LLoAo iX SKHaMKpaLoro
3aCTOCyBaHHS.

Poamip enektpoay
Po3awmip enektpoay, rofnoBHUM YMHOM, 3aNeXuTb Bi TOBLUMHM MeTany Aetanewn, siki HeooXigHo
3’egHaTv, UM Ginblue TOBLLMHA MeTany B MiCLi 3'€4HaHHs, TUM GinbLUIOro AiaMeTpy eneKkTpony
noTpibHo obpaTu. Mpu LbOMY, NpY 3BaPHOBaHHI NMMCTOBOrO MeTany Maroi TOBLUMHK, NOTPIGHO obupatn
enekTpoa Tpoxu BinbLUoro AiameTpy, Hanpuknag ans 1,5-mm nucta nigivige 2,0-Mm enekTpoa.
HacTtynHa Tabnuus mae pekoMeHaoBaHi AaHi LWoAo AiaMeTpiB €NeKTpOoaiB, B 3aNEXHOCTI Bif TOBLLMHA

meTarny:
y MakcrumanbsHO pekomMeHLoBaHu
ToBLUKMHa nucTa .
piameTp enektpoay
<1,5 MM 2,0 Mm
1,5-2,0 Mm 2,5 Mm
2,0-5,0 mm 3,15 Mm
5,0-8,0 mm 4,0 Mm
>8,0 Mm 5,0 Mm




3BaptoBarnbHUA CTPyM
MpaBunbHe 0bpaHHA 3BaplOBanNbLHOMO CTPYMY NMPU BUKOHAHHI €NEKTPOAYrOBOro 3BaptoBaHHS Mae
BaXknMBe 3Ha4YeHHS. [py HU3bKOMY 3HaYEHHI CTPYMY, BU 3iTKHETECH 3 HECTABINBHICTIO ENEKTPUYHOT
Oy, 3anvnaHHaM enekTpoaa nig Yac poboTn, HU3bKOTO MPOHUKHEHHS Ta HU3bKOT €PEeKTUBHOCTI
3BaploBaHHSA.
HapnviukoBe 3Ha4YeHHs1 CTpyMy npu3Bee A0 nepeHarpiBaHHIo enekTpoaa, 3yMOBUTL NPoropaHHs
Yepes meTan Aetani, yTBOpeHHIo 6pmar. HopmanbHUM 3HaYeHHsIM AN BUKOHAHHS 3BaploBaHHS
BBa)KaETbCA MaKkCMMaribHO MOXIMBE 3HAa4YEHHS, NMpu SKOMY He BigbyBaeTbCsa nporapy MeTtany
3aroToBKM Ta po3bpu3KyBaHHSA MeTany nif Yac poboTn. Takum YMHOM, ONTUMarnbHe 3Ha4YEeHHSA CUNn
CTPYMY 3HaxXO4MTbCHA BCePeaVHI pEKOMEHO0BAHOro MPOMIXKKY 3Ha4YeHb, SIKi HaBedeHi Ha ynakoBLi
€neKkTpoiB BUPOOHNKOM.

Bucota enektpuyHoi gyrm
[nsa ctapTy ayrm, NnOTpiGHO 3nerka YYMpKHYTW enekTPoAOM MO NOBEPXHI METANEBOi 3aroTOBKM [0
BMHWKHEHHS enekTpuyHoi ayru. Mpaeuno ans Bubopy onTrMansHOT AOBXUHW AyTry NpocTe: Lie Mae
OyTn HavkopoTLLa Ayra, Npy ki BigbyBaeTbCA AKiCHE NNaBreHHst meTany (YTBOPEHHSI 3BaptoBarbHOI
BaHHW). [Npu JOBiN eNeKTPUYHIN Ay3i 3HWKYETLCS MPOHUKHEHHS, YTBOPIOETLCS PO3OPU3KYBaHHSA
meTany. [Npy 3aHaaTo KOPOTKiN Ay3i BiaOyBaeTbCA NpUNMNaHHSA enekTpoay A0 NOBEPXHi, Ta HesikicHe
BMKOHaHHS 3BaprOBaHHS.
[Ins BUKOHaHHSA BEpTUKanbHUX 3BapoBasibHYX LIBIB, OBXMHA AYTV HE MOBUHHA NEpEBNLLYBaTU
fdiameTp sgpa enekTpoay, Ans 3anobiraHHsa BTpaT matepiany npu pobori.

Pobounii kyT enektpoay
KyT Mi>k enekTtpogom Ta MeTanom npy BUKOHaHHI 3BaptoBaHHSA BMMBAE Ha CTabINbHICTb 3BaptOBaHHA
Ta nepeHocy MeTarny 3 enekTpoga B MeTan 3arotoBku. PekomeHaoBaHi KyTv Anst BUKOPUCTaHHS
OyayTb HaBedeHi Aani, Tak siK iCHYHTb Pi3Hi TEXHIKM BUKOHAHHS 3BaprOBaribHUX LUBIB, B 3aNeXHOCTI Bif
TUMy pooiT.

LLiBmMAakicTb nogadyi enektpody
IMig Yac BUKOHaAHHSI 3BapOBaHHS, €MEKTPOA NMOBUHEH PYXaTUCh Y HaMPSAMKY 3'€4HAHHS 3i LBWUAKICTHO,
sika I03BOMUTBL SIKICHO 3aMOBHIOBATY 3'€AHAHHSA. B TOM camuii yac, enekTpod NoAaeTbCs B HANPSIMKY
[0 3aroToBKW, ANs MiATPUMaHHS cTabinbHOT AOBXWHN €NeKTPUYHOI Oyrv Ha MPOTA3i BCbOro Npouecy
3BaplOBaHHSA.
[ns HopMarnbHOro 3BapOBaribHOMO NPOLECY, LBUAKICTb NOAaYi 3HAaXoanTbCs B Mexax 125-237 mm 3a
XBUINWHY B 3aNeXHOCTI Bifj AiaMeTpy enekTpoay.
Cnig npuiHATK 0O yBaru, Wo 3aHaATo WBKaKa Nofadya enekTpoay npuBoanTb A0 HA3LKOMO PiBHS
3MillyBaHHS pO3MIIaBeHoro MeTany, Maroro NPOHUKHEHHS i T.N. 3aHaATo NoBinbHa nogada npu3eseae
[0 HecTabinbHOCTI Ayry, NONadaHHs LWMaKy B LWOB Ta HM3bKi MEXaHiyHi BMaCcTUBOCTI BUKOHAHOTO LLIBA.

[MpaBunbHa NigrotoBka NnoBepXoHb
MeToau MiaroToBKM 3aroTOBOK 4,0 3BAPHOBAHHS 3arexartb Big AOCTYNHOro obrnagHaHHs Ta BignoBigHoOT
BapTOCTi Takux pobiT. MeToan MoXyTb BKIOYATMN Pi3aHHs, LUTAMMyBaHHA, MIa3MOBY Pi3Ky Ta iH.
B ycix BMnagkax, kpai 3aroToBKM MiCrisi Takol MiAroTOBKM NOBUHHI OyT 06pobneHi Ansa 3'eAHaHHSA
BiOMOBIAHMM YMHOM. B HacTynHin cekuii onucaHo Tunu 3'egHaHb Ta NiAroTOBKA KpaiB 3aroTOBOK.

4.6 Tunu npsammnx 3BaproBanbHUX 3'€AHaHb
3BaploBaHHsI B CTUK
IMpwv 3BaproBaHHi B CTUK, MOBEPXHI ABOX MIACTUH 3'€QHYHOTECH B CyLIinbHY cekuito. [Npu niarotosui

MOBEPXHi, MOBUHHO NpUAINsSTUCb 0COONMBa yBara — HesIKiCHa MiAroTOBKa KpaiB AeTanel npusseae o
CKITaAHOLLB BMKOHAHHSI 3BaptOBaHHS €MIEKTPOAOM, Ta CriabKoi MexaHiYHOI CTINKOCTi Takoro 3'e€QHaHHS.
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[MoBepxHeBe MOCUMEHHS NnuboBa cTopoHa wwiBa

[MpUTYyNneHHs KpOMKN —> |<«—— [1pOMIXKOK KPOMKM

[lBa TepMiHW, LLIO BiAHOCATBLCSA OO NPUroTyBanbHUX pobiT, NOTPebyoTb NOSCHEHHS:
- MpUTYNnNeHHs KPOMKX: NponopLis Mk 00poGNeHO YaCTUHOK Kpato 3aroTOBKY 0

HeobpobneHoi

- MpomixKOK KPOMKMU: BiACTaHb MK KpasiMu 3aroTOBKU, siKi MOTPIOHO 3'e€aHaT 3BaproBaribHUM LLBOM

Pi3Hi TMnn 3BaptoBaHb B CTUK BUKOPUCTOBYHOTLCA B 3aNEXHOCTI Bifl 3aCTOCYBaHHSA BUKOHaHUX
KOHCTPYKUiM Ta TOBLUMHM, Ta HaBeOEHI HUXYe:

[ —

/L

AL

V-

Mpsamve 3’egHaHHA

Kpai netanei He 06pobneHi, ane 3HaXOASATbCS HA HEBEMNMKIN BiACTaHI O4MH Bif
OJHOrO AN rapaHTyBaHHA GinbLL MOBHOMO MPOHMKHEHHS MaTepiany Yyepes BCo
ToBLLY MeTany. MigxoanTb Anga 3'egHaHHA cTaneBux NnacTvH 4o 6 Mm.

OpvHapHe V-nogibHe 3’eaHaHHA
Take 3’eqHaHHS BUKOPUCTOBYETLCA ANS MacTvH A0 16 MM TOBLUMHOW, Ta A4S
OinbLU TOBLYMX MeTarniB, Npy AOCTYMi 3 OAHIET CTOPOHW.

MNopaginHe V-noaibHe 3’eAHaHHS

Take 3'€HaHHs 3aCTOCOBYETLCA AN NIACTUH TOBLUMHOK 12 MM Ta BULLE, Y
BMMagKax, Konm JOCTyn 40 3aroToBKU BiAKpUTUIA 3 060x cTopiH. Lie ao3Bonsie
BMKOHATU LLOB LUBMALLE TA 3 MEHLLUOK BUTPATOK €NEKTPOAIB, YAM OAMHAPHUI
BapiaHT.

Mpsme 3’egHaHHs 3 NigKNagko

3acToCcoBy€eTbCA Y BUMAAKax,Konm BUKOPUCTaHHS MPAMOro 3’eAHaHHSA abo
V-nopibHe He MOxe rapaHTyBaTi MOBHOTO MPOHWKHEHHS MaTepiany npu
3BaploBaHHi 3aroToBKW 3 O4HOI CTOPOHM.

OpuHapHe U-nogibHe 3'egHaHHSA
BuKOpUCTOBYETLCA Ha TOBCTUX NINTAX siK ansTepHaTUBa OAMHAPHOMY
V-nogibHoMY 3’€QHaHHIO0, Ta Ma€e HACTYMHI NepeBaru nepes HUM: GinbLl BUCOKaA

LUBUAKICTb 3BapOBaHHSA, MEHLLA BUTPaTa enekTposiB, MEHLUUI piBEHb CTArYBaHHSA LLUBA, @ OOXeE i
MeHLLe TeHaeHLUis o noro aedopMauii. Ane nigrotyBanbsHi poboTtu 6inblu 3aTpaTHi i noTpebytoTb
cneuianbHoro obnagHaHHa. JaHun Tun 3’€AHaHHSA NiAXOAWTb Ans 3aroTOBOK TOBLUMHOW BuLLe 40 MMm.

R

MoaginHe U-nonibHe 3’eaHaHHSA
BukopucToByeTHCA A1 3BApHOBaHHA TOBCTUX 3aroTOBOK, A€ € A0CTYN 3 060X CTOPIH

[opu3oHTanbHe 3'egHaHHSA

Y ubomy BMNafKy, HMKHS KpoMKa 06pobrtoeTbes nig KyToM 15°, a BepxHs
nig 45°, ytBoptotoun 3aranbHuii Kyt 60°. Takum YMHOM, NPU BUKOHAHHI LUBA
3HMKYETBCSA PO3TiKAHHS PO3MNIIABNEHOr0 MeTany.
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3aranbHi BigoMocCTi Ans BUKOHAHHSA CTUKOBUX LLUBIB TOBCTUX 3aroTOBOK

Mepwwnii npoxig y nigroToBNneHoMy LUBi NOTPIGHO BMKOHYBaTW €NeKTPOAOM, JiaMeTp SKOro He
nepesuLyye 4,0 MM. Hanpsm wapy BUKOHaHOrO enekTpogamMu nokasaHo Ha MartoHKy.

Mepen BMKOHAHHAM Npoxoay, HEOOXiAHO B3STW 3a30p KPOMKM Ha NMPUKPINMEHHS TOYKaMu 3BapKu
Ha iHTepBanax abo iHwWK1MK cnocobamu, Tak K MPY BUKOHaHHI NPOXoAy, NPV HarpiBaHHi AeTanen,
NPOMDKOK ByZie 3aKpMBaTUCh.

Y GaraTonpoxigHUX CTUKOBUX 3BAPHMX LUBax HEOOXigHO BMOANUTY LWNakK i HAAMMLIKOBUIA MeTan
3BaploBarnbHOro LWBa rnepes BUKOHaHHSAM

HacTynHux NpoxoziB; Lie 0cobnm1BO BaXXMBO 3 NEPLLOro NPOXOAY, AKUI Mae TeHAEHLio hopmyBaTh
rocTpi KyTW, AKi BaXKO 3arnOBHUTU NPU HACTYMHUX MPOXOAax.

Hannueu 3BaptoBanbHMX LWIBIB MOBMHHI OyTN HAanNoOBHEHiI 4O NEBHOro 0b6csry 3a paxyHok
HapoLLyBaHHsI 3BapHOrO LLIBa, 40K BOHa He Byae Bulle noBepxHi Metany. OgHak, HagMipHOro
HarnmnvBey Ha NOBEPXHi LLBa Chif, YHUKaTu.

BrnkoHaHHS nepLuoro Ta NOBTOPHUX NPOXO/iB:
P P P A Mpoxoamn

Mpoxoan

PekomeHaoBaHWI KyT Npy BUKOHAHHI NPOXOAIB.

EnexTpon

70-85°
Posnnaenexun metan
LLinak
(&)

o

Hanpsam pyxy

4.7 Tvnn KyTOBKX 3BapOBarnbHUX 3'€QHaHb

3BaptoBaHHSA JIMCTOBOrO MeTarny, Konm He NOoTPiGHO, Wo6 NNacTMHU 3HAaXOQUIUCS B OOHIN MAOLWUHI
He BMMarae cneuianbHoi 06pobku kpaiB aAeTanewn, agke Npy Takomy 3'€QHaHHi yTBOPHETLCA

KyT, NpW LIbOMY 3BaptoBaHHA He 060B’'sI3KOBO MOBUHHO MPOHUKATU Ha BCIO TOBLUMHY MeTany. Ane
BaXXNMBO, W06 AeTani nepeq 3BaptoBaHHAM Oynun YMCTi Ta LWiNbHO MigirHaHi ogHa 4o ofHoi, a kpai
Marnu nNpsiMoKyTHY oopmy.

ICHYIOTb TaKi TUNK KyTOBMX 3'€4HaHb:



T-nopibHi:

Mpwn uboMy, ogHa 3 AeTanel BCTaHOBMETLCA NEPNEHANKYNAPHO A0 iHWwoi. B
[aHOMy BUMNafKy, 3BaploBaribHUI LLOB MOXHA BUKOHYBATK SK 3 OOHOI CTOPOHMU,
Tak i 3 060X CTOPiH, B 3aneXHOCTI BiA TUMY KOHCTPYKLii. [aHui Tun 3’egHaHHA
€ MPOCTUM i NTEerkKUM Y BUKOHAHHI.

HaknagHi:

B ubomy Bunagky, ogHa geTanb HaknagyeTbCs MOBEPX iHLWOI, MPY LbOMY
3BapioBarnbHWI LLOB MOXHa BUKOHYBaTK 9K 3 OOQHOI CTOPOHU, Tak i 3 obox. B
3anexHoCTi Bi 4OCTYNy Ta XapaKTepy 3aCTOCYBaHHSI rOTOBOIT KOHCTPYKLi. Mpu
LibOMY, LUMPWHA NEPEKPUTTS HE MOBMHHA ByTM MEHLLOK HiX TOBLLMHA MeTany
NMOMHOXeHa Ha N'ATb. TakoX He Crif 3aCTOCOBYBaTW OAHOCTOPOHHE 3'€QHAHHS
0N EMHOCTEN, afpke y LibOMY BUMAAKY iCHYE PU3VK BUHUKHEHHS KOPO3ii MidK
NepekpUTUMN NINTamMu.

KyTosi:

B Takux Bunagkax, kpas Metanesux Aetanen 3BoaaTbCA OAMH 40 OAHOTO SK
nokasaHo Ha intcTpadii, Tpy UbOMY 3BaptOBaribHUM LLIBOM 3aMOBHIETLCS
YTBOPEHUI KyT. [IPOHUKHEHHS MeTany NOBMHHO BiaOyBaTNCb Ha NMOBHY
TOBLUMHY MeTany. Ha npaktuui, BaXnneo 3anvatii HEBENUKNIA 3a30p MiXK
nnactuHamu abo NepekpuTTS OAHIEK NNAaCTUHOM iHWY. BukopucTaHHs
NPOMDKOK B 1-2 MM [a€e nepesary B 3anOBHIOBAHOCTI 3BaptOBanbHOrO LUBA,
are TakoX Mae HeforiK y CKMafHOCTi BUCTaBNeHHN AeTanen B NnpaBurbHy nosuuio. BukopuctaHHs
nepekpuTTS BinbLU 3pyYHE y BUKOHaHHI, ane pobutb 3an0BHEHHICTb 3BaptoBanbHOrO LLBa
HEMOBHWM, TOMY NEPEKPUTTA AeTanen NoBUHHO 3BECTUN A0 MiHIMYMY.

PekomeHZoBaHi KyTW enekTpofa npu KyToBUX 3’ €QHAHHSX:

1 npoxip 2 npoxig
55%60°

[ ; 40? \

3 npoxig 3anoBHeHWii

3BaploBanbHUN LLIOB

g% SR "
=D

PekoMeHO0BaHi KyTW eneKkTpoaa nNpu KyToBUX 3'€QHaHHAX Ha BUCOTI

U @
'«(((Sg—r( %{{(((




4.8 Tunosi oedeKTn Npy BUKOHaHHI 3BaptoBaHHA

[MopyLUeHH:A TeXHIKN BUKOHaHHS NpW eneKkTpoayroBoMy 3BaproBaHHi NnpusBeae A0 AedeKTiB B
3BaptoBanbHOMY LIBI. [leski aedekTn MoXyTb OyTn 3yMOBIEHi SKICTIO MeTaniB, iHWWi AedeKTn MoXHa
nepenbaynTn Ta BYacHO ckopurysatu. [py HegoCTaTHLOMY BOMOZAIHHI TEXHIKAMM 3BaptoBaHHS,
HenpaBubHOMY BUOOpPI MapaMeTpiB 3BaptoBaHHA, MOXYTb BUHMKATN AedeKTU Taki SK LUNaKOBI
BKITFOYEHHS, MOPUCTICTb MeTany, BiACYTHICTb 3B'A3Ky, NEPeKpUTTS, nporap, kpatepu Ta iH. MogibHi
pedektn ocrnabnioloTb 3'€AHaHHS, L0 NPMBOANTL A0 TPILMH Ta pyNHYBaHHS.

LLInakoBi BKIMHOYEHHS

BkntoveHHs wnaky BiabyBaloTbCca y BUnagkax,
KONW B NPOLECi 3BapOBaHHSA LLUIAKOBI YaCTUHKM
NnepemMilLyoTbCS 3 PO3MaBneHMM METanoM, L0 3HAYHO 3MEHLLYE MILHICTb 3'€AHaHHS.
Lle moxe GyTn BUKNMKaHe:

* HenepeabayyBaHa LBWUAKICTb PyXy

* 3aHaQTO LUMPOKUIN PyX 3i CTOPOHU B CTOPOHY

* LUMaK 3anvLeHnn Ha nonepeaHboMY 3BapoBaribHOMY NPOXofi

* 3aHaQTO BENMMKUIN PO3MIp enekTpoaa

* [O3BOMSATU BUKUA LLAKy nonepeay ayru.
Llen Heponik MmoxHa 3anobirTu:

* PIBHOMIPHOIO LUBUAKICTIO PyXy

* GinbLU BMNEBHEHI pyXxn Manoi amnmnityan

* MOBHE BUAANEHHS LWnaky nepen 3saptoBaHHSAM

* BUKOPUCTaHHSA MEHLLIOro ernekTpoaa

* TPUMaHHA BUKUZY LUNaKy 3a Ayrow, Ans Yoro noTpibHO CKOpoTUTK Ayry, 36inbWnT WBUAKICTb
pyxy abo 3MiHWUTU KyT enekTpoay.

MigpizaHHa

MigpizaHHA — ue aBuLLe, KONM po3nnaBnseTbCs
»onobok B meTani i 3BaptoBasibHWI LLOB HE MOBHICTIO
3aMnoBHI0E 3'€AHAHHA. TakMM YMHOM, NOAIOHUA AedeKT POOUTL 3’ €AHAHHST CXUMBbHUM A0 TPILWH Ta
PYNHYBaHHIO.
Llen pedeKkt BUKNMKaHURA:

* HaAMIPHWUI CTPYM 3BaptoBaHHS

* 3aHaATo AoBra ayra

* HagMipHa amnnityga pyxy

* HaAMipHa WBUAKICTb PyXY.
Ha BepTukanbHuX i ropnsoHTanbHMX 3BapOBaHHSX Lie TakoX Moxe OyTu BUKNUKaHWA 3aHaaTo
BENUKMM PO3MIPOM ENneKTPOAIB i
HenpaBunbHUM KyTOM enekTpoaa.
Llen pedekt moxe 6yTu BUNpaBneHuin:

* BUGip NpaBunbHOro 3BapioBanbHOrO CTPYMy ANs BiAMOBIAHOMO TUMY enNeKTpoay

- [loTprMaHHs KOpOTKOi ayru

- [Mays3n npu KOPUCTYBaHHIO aMMNIIiTYAHOI TEXHIKOK 3BaptOBaHHSA

- BuikopuctoByBaTu LUBUAKICTE MoAadi, Mpuy K po3nnaBneHnii MeTarn NoBHICTIO 3aMOBHIOE LLIOB

HepocTtaTHe 3anoBHEHHS

B naHHOMY BMnaaKy, po3nnaBneHuin MeTan He 4ocsarae
NMOBHOI MWOWHM na3y. BuHukae mix getansmu, ki
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3’eQHYIOTBLCS @ TaKOX MiXK MpoxoAamu npu 6aratolwapoBoMy 3BaproBaHHi. MpuiunHamMu MoxyTb OyTu:
- HapgmipHa nogada
- Benvkuin poamip enektpoay
- Husbkun cTpym
- [MoraHa nigroToBKka KpaiB getanemn
- BuTikaHHsa meTany nepeg gyroto
[ns 3anobiraHHA MoXHa:
- 3MEHLNTM WBNAKICTb Nogavi
- BrikopucToByBaTM MEHLLWI AiaMeTp enekTpoay
- 36inbwnTn CTpyM
- BinbLu skicHa nigrotoBka KpaiB getanemn
- [oTpuMaHHs1 NpaBUNbHOIO PoboYOro KyTa enekTpoaa

4.9 3BaptoBaHHs eNeKTPOAOM, L0 He 3ropae B 3axmcHomy cepegoBuLli (TIG)

CyTb npoLecy nonsrae B po3niaBfeHHi MeTany enekTpUYHO Ayroto, sika BUHMKaE MixX
BONb)PaMOBMM eNeKTPOAOM Ta NMOBEPXHED MeTarly 3 YTBOPEHHSIM 3BaptoBasibHOI BAHHU.
Mpu LbOMY B 30HY 3BaprOBaHHS NOAAETLCS IHEPTHMIA ra3 B IKOCTi 3aXMCHOTO cepefoBULLa Ans
3BaptoBasibHOI BaHHU Ta BONb(pamoBoro enektpody. Lie npouec Moxe BUKOHYBaTUCH sk 6e3
3anoBHIOBaYa, TakK i 3 NojayYeto BiANoBiAHOrO METaNeBoro NpyTka y 3BapoBasibHy BaHHY s
3aMnoBHEHHS 3BapOBArbHONO LUBA.

Cxema 3BaptoBaribHOro npowecy
€reKTpoaoM, LLO He 3ropae B
3axucHomy cepeposuui (TIG)

1 — 3axu1cHe rasoBe cepefioBuLLe

2 — enekTpu4yHa ayra

3 — OpiT 4ng 3anoBHEHHS

4 — 3BaptoBarnbHa BaHHa

5 — Tpumad enekTpoga 3
3aXUCHMM EKpaHOM

6 — BonbpaMoBUI eNEKTPOA

7 — mMeTaneBa 3aroToBka

[ns po®oTK Ha NoCTiiHOMY CTpyMi,
enekTpoa MoXe MiaknoyaTn

0o Byab-sKOro KOHTakTy, ane
HanbinbL YacTo BiH Nia’eqHYETHCA
[0 MiHYCOBOro KOHTaKTy. BuxigHi
XapakTepucTrKn obnagHaHHs MOXYTb BNAMBAaTK Ha SIKICTb 3BapHOBaHHS.

3axuncHe rasoBe cepefoBuLLE YTBOPIETLCS B 30HI 3BaplOBaHHs Yepes crevianbHuiA NpucTpin —
TpYMaY enexkTpoaa, Lo JO3BONSE [03YBaTU KiMbKiCTb rasy, LWo HaaxoauTe B poOoYy 30HY.
3BaptoBaneHi iHBepTopn VORHUT o6nagHaHi dyHkuieto 3anany gyru LIFT TIG, npu sikomy npu
OOTUKY eneKTpoAOM [0 MOBEPXHi BUHUKAE enekTpudHa Ayra Ha HU3bKOMY CTPyMi, sika nuiie
posirpiBae NOBEPXHIO i enekTpos, a nicng NigHATTS eneKkTpoay NepexoauTb B cTabinbHM pobounii
cTaH. [Mpu ubOMy MeTOAi € HE3HAYHUI PU3MK PO3NNABIEHHS enekTpoaa, TOMy AaHy Aito Tpeba
npoBoanTn 6e3 3aTpUMOK.

(4]
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3BaptoBasnbHa TexHika

0
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60-75°

— EnexTpon
RRRARARRARARARAARARARRARARRARARAAL:

Mpu po6oTi, BaXXNMBO 4OTPUMYBATMCb CTaNOro MNOMOXEHHS TpUMada eneKkTpoay Ta KyTa nogadi
3BaptoBanbHOro ApoTy. Mpu uboMy, TpMay enekTpoaa crif TpuMaTtu nig kytom 60-75* BigHOCHO
noBepxHi, a enektpog — 15-30*, npu LbOMY KiHELb 3BaptoBanbHOIO APOTY NMOBUHEH 3aBXAMN
3HaxXoAMTUCh B 3aXUCHOMY CepeoBULLI BNPOAOBX 3BapoBaribHOroO NpoLecy.

PekomMeHaaLii LLoA0 B3aEMHOrO po3TallyBaHHsl TpMMada enekTpoay Ta 3BaptoBanibHOro ApoTy
Mnocke po3TallyBaHHA FopmaoHTaane po3TallyBaHHA BepTMKaane po3TallyBaHHA
A

[
«Q,/

A = pobounii KyT Npu 3BaptoBaHHi NiBMM CNocobom
- 10-20° (BigHOCHO BepTUKani)

B = po6ounii kyT 90°

C = kyT nogaui gpoty 10-20°

D = JoexuHa gyru: 1-1,5x giameTp enektpoaa

Y AKOCTi 3aXMCHOro cepefoBuLLa Mpu 3BaptoBaHHi Ha NOCTINHOMY CTPYMi, 3a3Bu4an,

BMKOPUCTOBYIOTb AproH Ta leniii abo ix cymill, B 3anexHOCTi Bif MeTany, Sk NoTpibHo 3'eaHaTtu.
[Mnacka noBepxHs

l’o Hiametp l’ 1/4-1/2x Bip piameTpy MigroToBka BonbPaMOBOro eneKTpoay
+ * D,OB)KVIHa 3aTO4KN
_’EOO < 2-3x Bin giameTpy
—> - BuniT enektpony
M [ns ctanpapTHUX pobiT 3x Big AiameTpy

enekTpoaa

J_a poA
BinbLl geTanbHi NOSCHEHHS WOAO0 NiArOoTOBKM

BONbOPaMOBOro eneKkTpoaa AMBITLCA Yy CYNpOBIAHIA AOKyMeHTaUii Ans Takoro obnagHaHHs (TIG).
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5. BKA3IBKM MO BE3INELLI NMPU POBOTI 31 3BAPIOBAJIbHUMU ANTAPATAMU
5.1 SATAJbHI

a) Llei iHCTpyMEHT He MOXHa BUKOpPUCTOBYBaTK ocobam Bikom 0 16 pokis

b) Mepen peryntoBaHHAM abo 3amiHo nNpunaaas 060B’A3KOBO BUMMITL LUTENCENb i3 Mepexi

c) BaosiranTe BignoBigHi 3acobu iHauBigyanbHOro 3axucTy (Taki sk Macka 3BaproBaribHUKa, pyKaBuLi
3BaploBarnbHKKa, pecnipaTop Ta iH.)

d) He npautovite y npumilieHHsX 6e3 BEHTUMALIT Ta JOCTYnNy CBIXKOro NoBiTps

€) BrvkopucToBymnTe NOBHICTIO PO3rOPHEHUI LLUHYP NOAOBXYBaya, SKUN MOXe BUTPUMYBaTH
HaBaHTaXeHHs B 16 Amnep

f) Mpwn 3BaptoBaHHiI edkMx MeTaniB, MOXIMBE BUAINEHHSI TOKCUYHKWX rasiB, TOMY nepes no4yaTtkom
pobiT 03HaoOMTECh 3 peKOMEHAALISIMY o0 POBOTH 3 TUMM UM IHLUMMK MeTanamu.

5.2 NEPEQ BUKOPNCTAHHAM

a) MNepen poboToto BNEBHITLCS, L0 0bragHaHHA He Mae MeXaHiYHNX NOLLKOOKEHb.

b) 3BinbHiTE pobo4y 30HY 6ins 0bnagHaHHs B pagiyci 50 cm, Ansa BiNbHOro JOCTYNy NOBITPS ANs
OXONOMKEHHS 0OnagHaHHs.

c) MepesipTe, WO BEHTUMALINHI OTBOPM 06nagHaHHSA He MalTb CTOPOHHIX NPpeaMEeTIB

d) Hikonu He BMKOpUCTOBYITE 0bnagHaHHs 3 MOLLKOAXKEHOHO i3onsiLieto kabenis

5.3 N YAC BUKOPUCTAHHA

a) He po3songiite CTOPOHHIM NpegMeTaM 3HaxoAUTUCh NOPSAA 3 iIHCTPYMEHTOM
b) Hikonu He kopuCTynTEeCh IHCTPYMEHTOM 63 3aXMCHUX pyKaBULb Ta Macku

5.4 NICITA BUKOPUCTAHHA

a) lMicnga 3akiHYeHHs1 3BaploBaHHS, JanTe BEHTUNATOPY nonpautoBaT Aeskuii Yac, Ta noTim
BUMKHITb 0bnagHaHHs1.

b) Big'eaHyiiTe cunosi kabeni nuile nicns Big'eQHaHHA MepexeBoro kabento 3 po3eTku.

c) Micns 3akiH4eHHs1 poboTK, NPoTPiTb 06NagHaHHs Big nuny. 36epiraiiTe B 3aXMCHOMY Kelci B
CyXoMy Micui

6. BUKOPUCTAHHA

6.1 MigrotoBka 0o poboTH — 3BaptOBaHHSA enekTpoaom, wo 3ropae (MMA).
Hwx4ye onncaHo nopsigok At npu po6oTi 3 obrnagHaHHAM.

= He BMuKanTe XXMBNeHHs NOKU He BCTAaHOBUTE BECb eJIeKTPOA B TpUMaY enektpoaa

a) MNig’epHavite cnnosi kabeni 4o obnagHaHHA 3rigHO pekoMeHAauin Anst 4aHoro Buay pooit

b) HagiiHo BCTaHOBITE 3auUM Ha AeTanb

C) YBiMKHITb 0OnaHaHHs Ta 3a LOMOMOIOK perynaTopa, BUCTaBTe HeOOXiaHy cuiy CcTpyMmy (3a
pekomeHAauigMy BUpobHWKa enekTpoaiB)

d) NepekoHanTecsb, Wwo nepemukay pexumy MMA/TIG signosigae pexumy MMA

e) lMignanite Ayry Ta NPUCTYNiTb 40 BUKOHAHHS 3BaptoBaHHS (4Ns LbOro NpoBeaiTh enekTpoaom
No NOBEPXHi O BUHUKHEHHS ICKPU Ta BCTAHOBIEHHS CTabiNbHOI eNeKTpUYHOI Ayrn), 3anexHo Bif
0OpaHOoi TEXHIKM:
- MPSAMUIA MPOXid, NPV SIKOMY eNeKTPOAOM BUKOHYHTLCSI HEBEMNWKI NPSMi PyXU B HAaNpsiMKy
3BapOBaHHA
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- amMnniTyaHUI Npoxia, Npy AKOMyY eneKTpoAoM BUKOHYHOTLCA MAsTHUKOBI PyXM i3 CTOPOHU B
CTOPOHY

= [1pu BMKOHaHHI po60TK, BpaxoBywTe pobounii umkn obnagHaHHA Ta

He fonyckanTe nepeBaHTaxeHHs, pobiTb nay3u B poboTi. Y BMnaaky
HeJoTpPUMaHHsS pobounx LMknie, byae cnpauboByBaTy 3axncT obrnagHaHHs,
npo wo Oyae cBiguMTK BIONOBIAHMI iHOMKATOP, MPU SKOMY noAdanblua
poboTta Byae MOXMIMBO NMLLIE MICNS OXONOAXEHHS pOBOUYNX eNneMEHTIB.

6.2 lMigroToBka A0 pobOTM — 3BaAPIOBAHHS EMNEKTPOAOM, Lo He 3ropae (TIG)

[aHe obnagHaHHA MOXe BUKOPUCTOBYBATUCH AN1A 3BapioBaHHA €NeKTPOAOM, LLO He 3ropac B
3aXMCHOMY cepefoBMLLI. [ns Luboro noTpibHO okpemo npuadaTtn Tpumay enektpogis Tuny WP9,
WP20, WP18 Ta rasobanoHHe obnagHaHHs.

lMepen KOPUCTYBaHHAM OaHMM CNOCOOOM 3BaptOBaHHS, NepekoHanTeCh 3a3aaneriab, LWo nigidpaHi
marepianm (CyMill 3aXMCHOrO ra3oBoro cepeAoByLa Ta MaTtepian enekTpoay) nacyTb A0
3BaptoBaHHA 0b6paHoro metany.

a) MNig’egHanTe cunosi kabeni 4o obnaaHaHHS 3rigHO pekoMeHaaLin ansa AaHoro Buay pobit

b) HaginHo BCTaHOBITL 3aXnM Ha AeTanb

) YBiMKHITb 06rafHaHHs Ta 32 JOMOMOIOK PErynaTopa BUCTABTe HEOOXiAHY cuy CTpymy
(3a pekomeHaaUisiMM BUPOOHMKa eNeKTPOAiB)

d) MNepekoHanTech, Wwo nepemukay pexumy MMA/TIG Bignosigae pexumy TIG

e) Bigkpunte BeHTUNb nogavi rady Ha pydui Tpumada enekrpogy

f) [OTOPKHITLCA enekTpoM A0 NOBEPXHi LWBMAKAM PyXoM (Micns BigpvBy enekTpoaa Bifg NOBEPXHI,
YTBOPUTLCH eNeKTpu4Ha ayra)

g) MpurcTyniTe 4O 3BaplOBaHHS

7. NTOPAOU MO BUKOPUCTAHIO

a) Mepen BYKOHaAHHAM OCHOBHOI po60TH, NOTPEHYNTECH BUKOHATM 3BapOBaHHSA, Ta npu
HeOoOXiQHOCTI, CKOpUryBaTN 3HAYEHHSI CUIU CTPYMY

b) Mpwn BUKOHaHHI 3BaptoBaHHSA, cnigkynTe Wwo6 Balli pyxu Oynv oaHaKoBOi amnniTyam Ta WBUAOKOCTI,
TakUM YMHOM BW OTPMMAETE HafiliHe 3BapHe 3'€AHaHHS

C) YHUKanTe B NpoLeci 3BaptoBaHHSA KOHTAKTY eflekTpoaa 3 MOBEPXHEHD, Lie MOXe Npu3BeCcTy 40
MOro 3anunaHHsi, a TakoX 3HU3UTb AKICTb 3BapHOroO LUBa

d) 3BaxanTe Ha TUM enekTpoAa Ta pekoMeHaaLlii LWoao Moro 3aCToCyBaHHS, SKi BKasaHi Ha ynakoBLi
BMPOGHUKa.

8. gornsag TA OeCNnyroeyBAHHA
8.1 LleW iHCTpyMeHT He npuaaTHUIA ANs NPOMUCIOBOIO BUKOPUCTAHHS

8.2 3aBxaun Tpumanite iIHCTPYMEHT Ta MOrO LLUHYP B YUCTOTI

= [epen ynucTKOM IHCTPYMEHTY HEOOXiAHO BiA’€AHATYU WHYP Bif MepeXi XXUBMEHHA
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8.3 Y BunagKy nonomMku — 3BepTanTecs 40 aBTOPU30BaHOIO CEPBICHOMO LEHTPY ANS PEMOHTY nuviie
KBarnidikoBaHUM axiBusiM Ta NuLLe 3 BUKOPUCTAHHAM OPUriHanbHUX 3an4acTuH.

9. FAPAHTIWHI 3060B’A3AHHSA

9.1 MapaHTinHun cTpok ekcnnyartadii inctpymenta VORHUT cknagae 24 micsiua Big OHS Npogaxy
po3apibHOI0 MepeXxeto.

9.2 Ha npoTs3i rapaHTIiNHOro CTPOKY BIACHWK iIHCTPYyMEHTa Ma€ NpaBo Ha GE3KOLUTOBHUI PEMOHT
BMPOOY MO HECMPAaBHOCTAM, SKi € HAacniAKoM BUPOOHMYMX AedeKTiB

9.3 bes npea’ABNeHHsi rapaHTINHOrO TanoHa, rapaHTiiHUA PEMOHT He BUKOHY€ETbCS. [pu He
MOBHICTIO 3aNOBHEHOMY rapaHTIiHOMY TarloHy, BiACYTHICTIO OpUriHanbHOI yNakoBKM 3 iHCTPYKLIEHO,
NpeTeH3ii No AKOCTi He NPUMalOTbCA. TexHIYHa NoBipKa IHCTPYMEHTY (aedekTauis) Ha npegmeT
BCTa@HOBIEHHS rapaHTINHOro BMNaaKy NpoBOAUTLCS TiflbKM B aBTOPU30BaHI MancTepHi.

9.4 apaHTinHi 3060B’A3aHHSA HE PO3MOBCIOAXKYIOTECA Ha HACTYMHI BUNagKu:

a) HeBuMKOHaHHs KOpUCTyBaYeM 3a3HayeHUX iHCTPYKLUIV 3 eKcnyaTauii Ta 3acTOCyBaHHS
IHCTPYMEHTY He 3a MPU3HaYEeHHAM

b) Mpun HasABHOCTI MexaHiIYHMX NOLLUKOAXEHb KOPMYCY, ENEeKTPOLLHYpa, TPILLWH, CKOMIB 1
MOLUKOPKEHb, AKi BUKINMKaHI A€o arpecnBHUX CepefoBuLL, BUCOKUX TEMMepaTyp, a Takox
nonagaHHsaM CTOPOHHIX MpeaMEeTIB Y BEHTUNSALINHI 0TBOPU

c) Mpn HecnpaBHOCTAX, SKi BUKMNMKaHi BHACMiAOK HOPMarbHOTO 3HOLLYBaHHS BUPOOyY

d) Mpu HecnpaBHOCTSAX, AKi BUKMMKAHI BHACMiAOK NepeBaHTAXEHHS, LLIO 3yMOBWIIO BUXIf 3i CTPOIO
poTtopa i ctatopa abo iHWKX By3niB Ta AeTarnen, a TakoX BHACNigoK HEBIANOBIAHOCTI NapameTpiB
enekTpomMepexi HoOMiHanbHiIN Hanpyai

€) Ha wBuako3HoLLyBaHi YacTvHM (BYTiMbHI LWiTKW, 3yO4aTi koneca, rymMmoBi yLUiNbHIOBaYi, CanbHUKK,
3aXUCHI KOXYXW, HanpaBnsoYi POnvKX, CTBOMNMW) Ta 3MiHHI Npunaaas (natpoxu, bypw, ceepana,
KOPOHKU, afanTepu Ta iH.)

f) Mpn cnpobax camoCTiINHOTO PEMOHTY IHCTPYMEHTY B rapaHTifiHUiA nepioa, Npo Lo ceBigvatb
Hanpuknaz 3arnoMu Ha LWiLeBUX YacTUHaX KpinneHHs KopnycHUX aetanen

g) MNpw BiACYTHOCTI, MOLLKOAKEHHI ab0 3MiHi CepiiHOro HOMepy 3a3Ha4yeHOMY Ha iHCTpyMeHTi Ta/abo
MNOro HeBIAMOBIAHICTb 3 YKa3aHVM B rapaHTinHOMY TarnoHi

9.5 YMOBW CEPBICHOI'O OBCJTYTOBYBAHHA “+1 PIK”

a) 3a ymoBamu nporpamu “+1 pik cepBicy” BNacHWK iHCTpyMEHTa Mae NpaBo Ha Ge3KOLITOBHE
BMKOHAHHSA pobiT 3 PEMOHTY IHCTPYMEHTY Ha NpoTsa3i 36 MicauiB Bif AaTW NPOAaxy iHCTpyMeHTa
po3apibHOI Mepexeto, He3anexHo Bif rapaHTINHOro BUNaaKy

b) BapTicTb 3anacHux 4YacTuH, y BUNagKy He rapaHTinHOro Bunaaky abo nicns 3akiHYeHHs TepmiHa
[ii OCHOBHOI rapaHTil, BiALWKO4OBYETbCS BMACHUKOM iHCTPYMEHTY

¢) Ha po60oTu 3 TexHi4HOro o6cnyroByBaHHs iHCTPYMEHTY Ais N.9.5-a He NoLNPIETLCS.

10. OXOPOHA HABKOJIMIWLHBOIO CEPEQOBULLA

He BuknaanTe enekTpoiHCTPYMEHT, akcecyapu Ta ynakoBKYy pa3oM 3i 3BUM4aNHUM CMITTAM

(tinbkun anga kpaid €C) - BignoBiaHO 0o eBponencbkoi anpektnsm 2012/19/€C wopo ytunisadii
CTapux enekTPUYHNX Ta eneKkTPOHHWX NpUragis, B 3aNeXHOCTi 3 MiCLIeBMM 3aKOHOAABCTBOM,
€neKTPOIHCTPYMEHT, Akui nepebyBas B ekcnnyaraii NOBUHEH ByTn yTUMi30BaHMI OKPEMO, LLUMISIXOM
6e3nevyHnM Ans HaBKOMNMLLIHLOIO CepefoBuLLa.
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11. YMOBMU 3BEPIFAHHA

a) I[HCTpyMeHT noBuHeH 36epiraTncst B CyxoMy MicLi Mpu TemnepaTypi 0TOYy4oro cepeoBuLLa
+5...+25°C, 6e3 gii npsiMoro COHSIMHOro MPOMiHHS

b) MapaHTiiHuiA TepMiH 36epiraHHs IHCTPYMEHTY — 5 pOKIB Bif 4aTW BUTOTOBMNEHHS (6e3
NOPYLUEHHS LIINICHOCTI opuriHanbHOT yNnakoBk/ Ta yMoB 36epiraHHs)

c) Micnsa 3akiHYeHHs rapaHTinHOrO TepMiHy 36epiraHHsi, iIHCTPYMEHT Mae OyTu nepeBipeHuin B
CEepBiICHOMY LIEHTpI Ha LiNICHICTb N'yMOBUX YLLiNbHIOBaYiB, MPOKNaAoK i y BUNaaky HeobxiaHocTi, ix
3aMiHi @ TaKOX 3aMiHi 3Ma3Ku.

12. TEPMIH EKCMNYATALII IHCTPYMEHTA
a) TepmiH ekcnnyarauii iHCTpyMeHTa cknagae 5 pokis Big gatv npogaxy
b) TepmiH ekcnnyaTauii 3anexuTb Bif YMOB BUKOPUCTAHHS IHCTPYMEHTY, JOTPUMAHHS IHCTPYKLiN

3 ekcnnyarakii, cBoeqacHoro o6crnyroByBaHHsi, TOMy hakTUYHUI CTPOK ekcnnyarawii Moxe
Bipi3HATUCH Big HaBeAEHOrO.
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PyC
CapoyHbIi nHeeptop MW200 DC/MW250 DC

 CBapoYyHble MHBEPTOPbI UCMONb3YIOTCSA OIS PYYHO 3NEKTPOAYTOBO CBapKM 3NEKTPOAOM.

* B aToii VIHCTpYKLMM No aKcniyaTauum npueeaeHsl 6as3oBble 3HaHWS, KOTopble HE0BX0AMMO YCBOUTL
nepen BbiNonHeHnem paboT u3 pyyHor ceapku (MMA) 1 cBapkoli HecropaeMbiM 351eKTPOAOM
npw noctosiHHoM Toke (DC TIG), a Takke ykasaHUsi OTHOCUTENBHO NONb30BaHUS CBAPOYHbIM
o6opyaoBaHueM. MpounTaiite U coxpaHuTe aTy VIHCTPYKLMIO MO SKCMyaTaumm

1. TEXHUYECKUE XAPAKTEPUCTUKHN

MW200 DC MW250 DC
MNutaHune 220B, 50y 2208, 50I'y
HomuHanbHas cuna Ttoka, A 30 33
HanpsikeHne 6e3 Harpysku, B 58-62 80-85
BbixogHas cuna Toka, A 10-200 10-250
Pabouunii unkn 15%200A (25°C) 40%250A (25°C)
60%130A (25°C) 20%250A (40°C)
100%85A (25°C)
MoLuHocTb, KBA 6,9 7,5
OdbdekTnBHOCTL, % 85 85
PakTop MOLLHOCTH 0,76 0,76
MakcumanbHbIn guameTp anekTpoda, MM 3,2 4,0
Knacc nsonsaumm H H
Pobouya Temnepatypa -10...+40 -10...+40
Bnarosawuta P21 P21
Bec, kr 2 3

Komnnektauus: keiic, cunoBoii kabenb C Aep)xaTenem anekTpoaa, CUNoBoi Kaberb C 3aXMMOM,
macka, LieTka, MHCTPYKLMS

2. OCHOBHBIE Y3Jibl UHCTPYMEHTA

1 WHamkaTop cocToAHUSA

2 NHgukaTop TepMo3aLLmThI
3 Perynatop cunbl Toka

4 Nngukatop pexuma TIG

5 Nngukatop pexuma MMA
6 KoHTakTt “-”

7 KoHTakT “+”

8 KHonka nepekntoyeHus pexmnma MMA/TIG

9 Oucnnen

10 KnaBuiua BKNOYEHUN

11 CunoBoit kabenb ¢ Aepxxatenem enekTpoaa
12 CunoBoli kabenb C 3aKUMOM

3. BE3OMNACHOCTb

BHUMAHME! NMpouTnTe BCe yKasaHWs 1 MHCTPYKLMMN MO TEXHMKE 6e30MacHOCTU. YNyLleHus,
JonyLLeHHbIe Npy He COBMAEHUN YKa3aHUA U MHCTPYKUMIA NO TeXHUKe 6e3onacHoCcTW, MOTyT cTarb
MPUYMHON 3NEKTPUYECKOTO MOPAXKEHMUS, NOXapa 1 TsSKemNbIX TpaBM. COXpaHSINTe 3TN MHCTPYKLMKN U
ykasaHusi ons 6yayLwero ncnosb30BaHus.
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3.1 BE3OMNACHOCTb PABOYEIo MECTA

a) Nepepn BbINONHEHMEM paboT 13 CBapKK B MOMeELLEHUN, ybeamTech, YTO BEHTUNAUNsS paboTtaeT u
€CTb JOCTYN CBEXEro BO3Ayxa.

b) Mepen Havyanom BbINONHeHWA paboT 13 ceapku, ybeantecs, YTO NOBMM3OCTU OTCYTCTBYIOT
NerkoBocnnameHsioLLIMecs BELLECTBA UNn Bewn. B cnyyae HeBO3MOXHOCTU yopaTh
nerkoBocnnameHsioLmMecs Mmatepuansl Bornm3u paboyvein 30HbI - yKponTe Nx cneumanbHbiM
NPOTMBOMNOXaPHbLIM OAESNTOM, KOTOPOE UCKITHYUT BO3MOXHOCTb MX BOCMITAMEHEHMIO.

c) Bo Bpemsi paboTkl ¢ npubopom He nognyckanTe k paboyeMy MecTy AeTen U ApYruX NOLEN.

3.2 INIEKTPUYECKAA BE3OMNACHOCTbDb

a) Lrencenb npubopa AomKeH NoaxoauThb K po3eTke. He no3eonsiercst Yero-nnbo MeHaTb B LUTENCcene.
[nsa paboTtbl ¢ npubopamu, KOTOpblE MMEIOT 3aLUTHOE 3a3eMIIeHNe, He UCTONb3yNTe aaanTepsbl.
Mcnonb3oBaHre opuUrnHanbHOro LUTENCeNs U Haanexallen po3eTk yMeHbLIaeT pUck yaapy
3MEeKTPUYECKMM TOKOM.

b) N3berainTe KoHTakTa YacTten Tena ¢ NOBEPXHOCTAMU, KOTOPbIE MOTYT ObITb NOA HAMPSHKEHNEM
(cvnoBble KOHTaKTbI, ANEKTPOA 1 AepKaTernb 3MeKkTpoaa, MeTanmyeckme 3aroToBkM 1 TOMy
nogo6Hoe)

c) He paboTaiite ¢ 060pygoBaHMEM B YCNOBUSIX BbICOKOW BNAXXHOCTM UMM MOKPbIX MecTax

d) 3awmwarite kabenu o6opyaoBaHUSA OT MEXAHUYECKMX NMOBPEXAEHUIA UM AENCTBUS arpeCcCUBHbIX
cpen. He paboTtaiTe ¢ noBpexaeHHbIM Kabenem.

e) OpeBarite cyxyto 00yBb 1 pykaBuLbl N3 ANAMEKTPUYECKOrO MaTepuana. He 3ameHsinTe anekTpos
ronbiMy pykamu, 6e3 3almuTHbIX pyKaBuLl.

f) Hukorga He oxnaxpanTe Aepxxatens anekTpoaoB B BoAe

g) He nepxwute gepxarenb anekTpogoB nog pykon

3.3 INYHAA BE3OMNACHOCTb

a) byaete BHMMaTenbHbIMK, crieauTe 3a TeM, 4To Bl genaeTe, n paccyanTtensHo Begute cebs
BO Bpems paboTbl ¢ anekTponpubopom. He nonb3ayitecs npubopom, ecnu Bel ycTasLune nnm
HaxogsLwwmecs nog AeNCcTBMEM HAPKOTUKOB, CMIMPTHBIX HANWTKOB UMK CYET. HeBHMMaTenbHOCTb
npu Nonb30BaHWN NPMGOPOM MOXET MPUBOAUTL K CEPbe3HbIM TPaBMam.

b) [nsa 3awuTbl opraHoB AbIxaHWs OT BPeAHbIX BbIBPOCOB rasos - MCMONb3yNTe pecnmpaTopsbl
ctaHpaptoB AS/NZS 1715 n AS/INZS 1716.

c) [MNpu paboTte, AepxuTe Npeacenartens nogasbLue OT BPeAHbIX Napis, YTO NOAHVMAIOTCS OT 30HbI CBAPKU.

d) MNpun paboTte B NnomelLeHNsX, BCEraa CneauTe 3a BEHTUNALMEN 1 4OCTYNOM BO3AyXa.

f) B npouecce cBapku HEKOTOPbIX METANMOB, ra3, KOTOPbIN BbIAENSAETCA HeraTBHO BMUSAET Ha Balle

300pOBbE, HE BAbIXanTe 3TU rasbl. [py cBapKe HEPXKaBEIOLLIEN CTanu, HAKENEBbIX CMIaBOB U OLMHKOBAHHOM

cTanv Bcerga ynotpebnante npeaoxpaHnTenbHbIX MEPONPUATUA ANS 3aLUMTbl OPraHOB AbIXaHUS.

g) MNpu cBapoyHbIX paboTax Bcerga UCnonb3ynTe 3allMTHLIN LWeM C COOTBETCTBYOLLNM
CBETOUMNLTPOM (He Hke 11 knaccy 3aTeMHeHus). OnekTpuyeckas ayra BblAensaeT ynsrpacuoneTy
1 MHdpPaKpacHble Nyyu, KOTopble MOryT BPEAHO BNMATL Ha rfna3a Yenoseka, NoToMY 3aliuTHble
OYKM JOMMKHbI OAEBaTh TaKkKe Nuua, KOTopble HaXoAAaTCA PSAOM.

e) He pabortaiite B ogexae 13 CUHTETUYECKMX TKaHEeW, N B oAeXae C OTKPbITbIMW yyacTKkaMu Tena.
WcnonbayiTe ogexay ua rpybon xnonyatobymaxkHowm TKaHU v HaTyparnbHoW koxu. OpeBanTe
BbICOK/E KOXaHble pyKaBuLbl U 3aKPbITY0 00YBb U3 ANSMEKTPUYECKOro MaTtepuana.

f) Mepen Hayanom paboT, 03HAaKOMBLTECH C MHCTPYKLMEN MO 3KCyaTaumn obopyaoBaHns u
CnNaHnpymnTe CBOU AENCTBUS.
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3.4 BE3OINACHOCTbDb NPU PABOTE C BAJIJIOHAMM NoA AABJIEHUEM

[aHHoe obopyaoBaHve MeeT pexnMbl paboTbl C NCMOMb30BaHWEM MHEPTHBIX ra30B B Ka4ecTse

3aWMTHON cpefbl, KOTOpble HaxoaATcs B GannoHax noa AasneHneM. MNpuaepxvBanTech ykasaHui

13 6esonacHoro nonb3oBaHuns GannoHamu:

a) Mpwu TpaHcnopTMpoBke 6annoHoB, ybeanTecs, YTO OTCYTCTBYOLLAA BO3MOXHOCTb CIly4anHoro
OTKPbITUS KnanaHy, a cam 6annoH HagexHo 3akpenreH.

b) Nepen noacoeanHeHnem GannoHy, ydoeantech, YTo NCNOnb3yeTe aganTepbl, KOTOPbIE
npefHasHayveHbl Ans paboTbl C COOTBETCTBYIOLLMM AABIIEHNEM W TUMOM rasa.

c) YbeamTech B repMETUHHOCTU U HAAEXHOCTN COeAMHEHNI Nepes Nnonb3oBaHNeM

d) Ncnonb3ynTte cpeacTsa MHANBUAYaNbHONM 3alUmThl (pyKaBuLbl, 00yBb, O4KM) MPWU NOACOEeANHEHME
6annoHa Kk nvHWK. MNpun OTKPLITUK KNanaHy AepXUTecb B CTOPOHE ero U He HanpasnsanTe knanau
B HanpaBsneHun Apyrux nioaen (Bblcokoe AaBneHne MoxXeT cOpocuTb HeHageXHble COeanHEHUST).

€) [Npur OTKPBLITUK 1 3aKPbITUM KNanaHy 6annoHy He NpuknagbiBaiTe N3bbITOYHbIE YCUMNKUS.

f) Mpwn HanM4YMn NoAO3PEHNA OTHOCUTENBHO HEFrePMETUYHOCTM BanmnoHy - HemeasieHHo obpaTuTech
K opraHmsaumn, kotopas ux obcnyxmeaert. Nonb3oBaHne Takum 6annoHom HebesonacHo.

4. PYYHASA SNIEKTPOAYIrOBAA CBAPKA
4.1 BerynneHve

OnekTpoayroeas cBapka B nocrnegHue BpeMeHa nonyyumna LWMpoKoe pacnpocTpaHeHue cpeau
HebonbLUNX MacTepckux, epMepcKMx Xo3ancTB, MacTepoB 1 Ap. bnarogaps nsobperenuto
AOCTYMHBIX MO LieHe U MOPTaTMBHbBIX CBAPOYHbIX MALUVH, PABHO KaK 1 3reKTpo40B Manoro
Avamertpa 1 JOCTYMHOCTW KOHCTPYKTUBHbIX Marepuarnos, NpocTon pabote ¢ obopyaoBaHunem,
AernaeT pyYHyHo anekTpoayroByto CBapKy ObICTpbIM, 3ddeKkTMBHBIM 1 6e3onacHbIM METO40M
COEANHEHNsA MeTarnnos.

3agava gaHHOM MHCTPYKLMM B MOMOLLM HA4YMHAIOLLMM NO CBapOYHOMY Aeny ObICTpo U
nocrnegoBaTernbHO 03HAaKOMUTBLCS CO CBAPOYHbIM MPOLLECCOM 1 6e30nacHbIM HaBbikam B paboTte
€O cBapo4HbIM 06opyaoBaHunem. Takke, NpyBeAeHHbIe MaTepuasbl MOryT GbiTb MOME3HbIMU
ANs nonb3oBaTernen ¢ onbITOM, BeAb CoaepXaT peKoMeHAaLMN OTHOCUTENbHO NPenMyLLECTB B
MONb30BaHUN TOW NN APYroN TEXHUKOW CBapKMK.

4.2 MNpouecc

PyyHas anekTpogyroBasi cBapka MeTarsoB - 3T0 NPOLECC COeANHEHNST METanmMoB, Npy KOTOPOM
anekTpuyeckasi ayra, Kotopasi BO3HUKaeT MeXay MeTaniom, KOTOpPbI JOMKHbI COEAUHNUTD, 1
METannmM4YecknM CTep)XHeM, MOKPbITbIM (IIFOCOBOK OOOMOYKON (ANEKTPOAOM), HarpeBaeT MeTansbl K
Temneparype nnaBneHns, Npu KOTOPOW NPONCXOOUT UX CMELLMBaHWE, a NPY OXNaXaeHUn nonyyaeTcs

CTOWNKOE TBEPAOE COEAMHEHME.
—O6onouka ¢ ¢ntoca

PocnnaenenHbIi meTann CrarnbHon cTepXeHb
1]
i !.IJnaK OnekTpuyeckas gyra
o CBapoyHas BaHHa

(&)
3aroToBka

[ns BbINONHEHUs1 paboT U3 CBAPKM, HyXHU N3LPEI b NGIOMHNK T 1aHks. [115 Takux paboT, MOXeT
MCMonb30BaThCA ABa UCTOYHMKA MUTaHKS : noctosiHHoro Toka (DC) unu nepemerHoro Toka (AC).
CyLLecTBeHHasi pasHuLa Mexay STUMK ABYMSI UCTOYHUKM NUTAHUS 3aKniovaeTcs B TOM, YTO, B Cryvae
NocTosiHHOro Toka DC, TOK OCTaeTcsi NOCTOSIHHLIM M TEYET B OAHOM HanpaBreHun. AHanorn4Ho,
HanpsKeHWE 1 NMOMSPHOCTb B LIEMNW OCTAETCS MOCTOSIHHBIM MO BEMNYMHE.

B cnyyae nepemeHHoro Toka AC Tok CHa4arna Te4eT B OAHOM HanpaBlieHWn, @ NOTOM B APYrOM.
AHanornyHo, HanpsikeHne B Lenu 3MEHSIETCS OT MO3UTUBHOIO K HEFraTUBHOMY COCTOSIHMIO C
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M3MEHEHNEM HarpaBeHUs1 NMOToKA. 3TO Ha3bIBAETCS “NMONyLIMKIT 1 NMOBTOPSIETCS 40 TEX MO, MOKa ECTb HANPsSDKEHNe
B Kpyry. CTeneHb nsmeHeHns HanpasneHns Toka Ha3biBaeTCs “4acToTon” N u3MepsieTcst KoNM4eCTBOM
UMKoB B cekyHay. CTaHOoapTHas yacTtoTa OT UCTOYHMKA NepeMeHHoro Toka B EBpone - 50 'y (Mepuy).

4.3 CBapoyHoe obopyaoBaHune

Mpw BIGOPE CBapOYHOrO 0OOPYAOBaHMS, B 3aBUCMMOCTU OT HABBLIKOB U xapakTepa paboT, cuntarTcs
C Takumu hakTopamu:

- HanpspkeHne nutanus, Hanpumep 220B nnu 380B

- VcxogHast cuna Toka, Hanpumep He Hmke 140A

- Tun Toka, Hanpumep noctosiHHoro (DC) unu nepemerHoro (AC)

- Pa6ounn uukn, Hanpuvep 35% 140A

- Tun oxnaxgeHwe, HanpyMep BO3AYLLUHOE UMK MacnsHoe

Mocne BbiIbopa 06opyaoBaHMSA, HY>KHO MPOBEPUTL 1 MPUOBPECTN COOTBETCTBYIOLLME aKCECCYaphbl, TAKME Kak
3a3eMIIAIoLLME KOHTaKTbI, kabenu, AepXXarenu aneKkTpoaoB, a Takke CPeaCcTB MHOVBUAYaIbHON 3alUThbI.

4.4 TexHviKa cBapku

YcneLwHoe BbINomnHeHne CBapKu 3aBUCUT OT COep>XUBaAHUA:

- BbiGopy npaBunbHOro Tvna anekTpoaa

- BbiGopy npaBunbHOro pasmepa anekTpoaa Ans BbINONHeHWs paboTt
- BbiGopy npaBunbHOro CBapO4HOro ToKa

- Bblgepkka npaBubHON ANVHbI ANEeKTPUYECKON Ay

- Bblaep)kka NpaBuIibHOM Yy nogayn anekTpoaa

- Bblaepkka HeobxoQumor CKOPOCTM Nofdayun anekTpoaa

- MpaBunbHOM NOArOTOBKE MOBEPXHOCTEN Nepes CBapKoun

4.5 Bbibop anekTpoaa

maBHbIM 06pa3om, BbIOOp anekTpoada 6asvpyeTcsi Ha O4HOPOAHOCTU MaTepuana, KoTopbI HY>XXHO
COeOVHUTL C MaTepuanomM MeTanImyeckoro CTepXHsi anekTpoaa. OaHako, A5 HEKOTOPbIX METasoB
MOXeT NCNOoNb30BaTbCA HECKOJTbKO 3N1EKTPOAO0B, Ka)Kp,bII7I N3 KOTOPbIX MeeT cneu,mcbmqecme
OTNN4YNA NpU BbINONMHEHUN onpeaeneHHbIX pa60T. B LenioM, yHMBepcarnbHble aN1ekTpoabl noaxoaaTt
ana OonbLUMHCTBA METannos AOna TUNUYHBIX 3a4ad, 0AHAaKo Haao O3HAKOMUTLCA C pekoMeHaaumnammn
I'IpOI/I3BO,CI,VITeJ'Iel7I ANneKTpoaa OTHOCUTENBbHO UX HauUIy4Lllero npunoXxeHusa.

Pa3smep anektpoga
Pa3awmep anekTpoaa, rmaBHbIM 06pa3oMm, 3aBUCUT OT TOMLLMHBI MeTanna getanemn, Kotopble HeobXxoaumo
COEAVHUTBL, YeM BorbLUe TOMNWUHA MeTasnsa B MECTE COEAMHEHNS, TeM BonbLIero AnameTpa anekTpoaa
HY>XHO 1M36paTb. [pn 3TOM, Npy CBapKke NIMCTOBOrO MeTasna Masnow TOMWWHbI, HY>XHO n3bnparb
3NeKTPOo4 HEMHOro BonbLlero aguameTpa, Hanpumep ans 1,5-mMm nucta nogonaet 2,0-MM 31eKkTpoa.
Cnegytowasn Tabnuua MMeeT peKoMeHA0BaHHbIe AaHHbIE OTHOCUMTENbHO AMAaMETPOB 3MEKTPOAOB, B
3aBUCUMOCTU OT TONLWMHbI MeTanna:

MakcmumanbHO pekoMeHLOBaHHbIN
TonwwmHa nucta
anameTp anekTpoaa
<1,5Mm 2,0 MM
1,5-2,0 Mmm 2,5 Mm
2,0-5,0 Mmm 3,15 Mm
5,0-8,0 mm 4,0 Mm
>8,0 Mm 5,0 MM
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CBapOo4HbIf TOK
MpaBunbHoe 13bpaHue CBApO4YHOrO TOKA MNP BbIMOMHEHNN 3MEKTPOAYFOBOrO CBapKN UMEET Ba)KHOE
3HauveHune. MNpy HA3KOM 3HaYEHUM TOKA, Bbl CTOSNIKHETECH C HECTABUNBHOCTHIO SMEKTPUYECKON OYTH,
3anunaHnem anekTpoaa Bo BpeMsi paboThl, HU3KOrO MPOHUKHOBEHWS U HU3KOW 3DDEKTUBHOCTIN CBAPKW.
MN36bITOYHOE 3HaYEHWEe ToKa NPUBELET K MepeHarpeBy anekTpoaa, 0bycrnoBuT nporopaHve vyepes
MeTann getanu, o6pasoBaHuto 6pbisr. HopmarnbHbIM 3Ha4YEHNEM Ast BbINOMHEHWS CBAPKM CUMTAETCS
MaKkcMmarbHO BO3MOXHOE 3HaYeHWe, MpU KOTOPOM He NMPOMCXOAMT nporapa MeTanna 3aroToBKv U
pa3bpbl3rMBaHKsa MeTanma Bo Bpemsi pabotbl. Takum 06pasoM, onTrManbHoe 3HaYeHWe CUMbl ToKa
HaxoOWTCs BHYTPY PEKOMEHL0BAHHOIO NPOMEXYTKa 3Ha4YEHUIA, KOTOPbIe NPUBEAEHbI HA YNAKOBKe
3MEeKTPOAOB NPOM3BOAUTENEM.

BbicoTa anekTpuyeckon gyrm
[ns ctapTa gyrv, HY>XHO crnerka YMpKHyTb 311eKTPOAOM MO NMOBEPXHOCTU METanM4eckon 3aroToBKu
K BO3HWKHOBEHMIO ariekTpuydeckon ayru. MNpasuno Ans Beibopa onTyMansHON AnvHbI Ay NPOCToe:
3TO JOMKHO ObITb KpaTyanLias gyra, npu KOTOpOor NMPOVUCXOAUT Ka4eCTBEHHOE NaBrneHne MeTtanna
(obpasoBaHve cBapoO4HON BaHHbI). MNpy ONVHHOWM AMEKTPUYECKOW Ayre CHMKaeTCA NPOHMKHOBEHNME,
ob6pasyetcs pa3bpbl3rMBaHve MeTanna. [pu cnvLwKoM KOpOTKOW Ayre NPOUCXOauT NpuunaHme
3MeKTpoaa K MOBEPXHOCTU, N HEKAYECTBEHHOE BbINOMHEHNE CBAPKM.
[Ins BbINONHEHWS BEpPTUKANbHbIX CBAPOYHbIX LLBOB, ANVMHA Oyrv He J0IMKHa NpeBbIwaTb AMaMeTp
saapa anekTpoaa, Ans NpefoTepaLleHns notepb matepuana npu pabore.

Pabounn yron anektpoaa
Yron mexagy 3neKTpogoM U MeTannom Mpwy BbIMOMHEHUW CBAPKW BIUSIET HA CTAOUIbHOCTb CBapKX U
nepeHoca MeTanmna us anekTpoaa B MeTann 3aroToBku. PekomeHOoBaHHbIe yribl 47151 MCMONMb30BaHMS
OyayT NpvBedeHbl Aarnblue, Tak Kak CyLLEeCTBYOT pa3Hble TEXHUKM BbINONTHEHWS CBapOYHbIX LLBOB, B
3aBUCKMOCTM OT Tuna paborT.

CKopocTb Nnofaum anekTpoaa
Bo Bpems BbINOMHEHUS CBAPKM, 3IIEKTPOZ, AOIDKEH ABUraTLCS B HANpaBneHUN COEANHEHMSI CO CKOPOCTHIO,
KOTOpasi NMO3BOMNUT KaYECTBEHHO 3aMONHATL CoeaMHEHMe. B To Jke Bpemst, aneKTpoz NodaeTcs B HanpasneHnn
K 3aroToBKe, NS NOAAepKaHUs CTaBUITbHOM ATMHBI AMEKTPUYECKON Ay Ha CKBO3HSIKE BCETO MpoLIECca CBapKU.
[lnsi HopManbHOro CBapOYHOrO NPoLEecca, CKOPOCTb NoAAYM HaXoauTCs B npedenax 125-237 mm 3a
MWHYTY B 3aBUCUMOCTU OT AMameTpa afiekTpoda.
CriepyeT NpuHATb K CBEAEHUIO, YTO CIMLLKOM ObICTpasi Nofaya anekTpoaa NpuBOAUT [0 HU3KOTO
YPOBHSI CMeLUVMBaHUSA pacniaBneHHOro MeTarnsa, Manoro NPOHUKHOBEHWS U TOMY NnofoGHoe.
Cnuwkom MefneHHas nogada npueenet K HeCcTabunbHOCTY Ayry, MONagaHuo Laka B LUOB U1
HU3KME MexXaHNYeckne CBOMCTBA BbIMOSTHEHHOIO LUBA.

[paBunbHas No4roToBKa NOBEPXHOCTEN
MeToabl NOAroTOBKM 3aroTOBOK K CBapKe 3aBUCAT OT JOCTYMNHOro OGOpyﬂ,OBaHMﬂ 1 COOTBETCTBYIOLLEN
CTOMMOCTU TaKnX pa60T. MeTogpbl MOryT BKMO4aTh pe3aHue, WTamrnoBaHue, NiiasmeHHy posary u
ap. Bo Bcex criyyasx, kpas 3aroToBKW MOCHe Takov NOArOTOBKM AOSDKHbI ObITb O6p360TaHbI Aanda
coenHeHnA COOTBETCTBYHOLLUUM o6pa30M. B cnegytowen cekumm onmcaHo Turbl COEAUHEHUI U
noaroToBka KpaeB 3arotoBOK.

4.6 Tvinbl NPSIMbIX CBapPHbLIX COEANHEHWI

CBapka B CTbIK
Mpwu cBapke B CTbIK, MOBEPXHOCTU ABYX MAACTUH COEAUHSIOTCS B CMOLLUHYIO cekumto. Mpu
MOATOTOBKE MOBEPXHOCTU, AOIMKHO YAENATLCH 0COBEHHOE BHUMAHUE - HEKa4eCTBEHHAs NMOATOTOBKA
KpaeB AeTanew NpMBeaeT K CIOXHOCTSIM BbIMOSIHEHWS CBAPKW SMEKTPOAOM, 1 criaboi
MeXaHMYeCKOW CTOMKOCTU Takoro CoeAMHEHUS.
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MoBepxHOCTHOE ycuneHune Nvuesas cTopoHa Lwea

MpuTynneHne KPOMkNn —>| |«— 3a3op KPOMKU

[1Ba TepMuMHa, KOTOPbIE OTHOCATCS K MOArOTOBUTENbHLIM paboTam, HyXaatTcsl 06 bACHEHUS:
- MpuTynneHue KpOMKM : mponopums mexay obpaboTaHHOM YacTblo Kpasi 3aroToBKM K

HeobpaboTaHHOM

- 3a30p KPOMKM : pacCTOsiHME MEXAY KpasiMy 3aroTOBKW, KOTOPbIE HY>KHO COEANHUTL

CBapOY4HbIM LLIBOM

PasHble Tunbl CBaApPOK B CTbIK MCNOMNb3YKTCA B 3@aBUCUMOCTU OT NPUMEHEHNA BbINOJTHEHHbIX
KOHCprKLI.I/II?I N TONWMWHbI, N HWXXEe NpuBedeHbI:

]

U

C ¢ 13

e
-

Mpsimoe coeanHeHne

Kpasi getanen He 06paboTaHbl, HO HaX0AATCSl Ha HEOOMBLUOM PacCTOSIHUM OONH
OT Apyroro Anga rapaHTupoBaHUAa 6onee nonHoro NPOHUKHOBEHUA MaTepuana
Yyepes BCHO TorLLy MeTanna. MoaxoauT Ans coeayHeHust CTasbHbIX NacTH 4o 6 MM

OpuHapHoe V- nogobHoe coeguHeHne
Takoe coegMHeHVE UCNonb3yeTcsa ANnd NacTuH Ao 16 MM TONWMHOW, 1 Ans
©onee 6onee TONCTbIX METANMOB, MPU JOCTYMNE C OAHON CTOPOHBI.

[eonHoe V- nogobHoe coeanHeHne

Takoe coeguHeHve NpUMEHSETCA AN MAacTVH TONWMHON 12 MM U Bbilwe, B
cnyyasix, Koraa JOoCTym K 3aroToBKe OTKPbIT 13 06enx CTOpoH. OTO no3sonser
BbIMOMHWTB LLIOB BbICTPEE U C MEHbLUEN 3aTpaToN 3NeKTPOAOB, YEM OANHAPHbIN
BapuaHT.

Mpsimoe coeavHeHWe ¢ NoaKNaakon
I'IpmmeH;lech B Ccny4adx, Korga ncnosib3oBaHuna npAaMoro coeguHeHna nnu V-
I'IO,EI,OGHOG HEe MOXET rapaHTupoBaTb NOJTHOIO NMPOHNUKHOBEHUA Matepuana npu
CBapKe 3aroTOBKW C OQHOW CTOPOHbI.

OpuHapHoe U- nogobHoe coeauHeHne
Vcnonb3yeTtcsa Ha TONCTbIX NAUTax Kak anstepHaTvea oguHapHoMy V- nogobHomMy
COeVHEHMIO, M UMEET crieaytoLune npenmmylliecTsa nepes HM: BbiCLLAs

CKOPOCTb CBapKW, MEHbLLAs 3aTpara rekTpoaoB, MEHbLUNIA YPOBEHb B3VIMAHUS LLBA, @ O4KE U MeHbLLe
TeHOeHUms K ero aecpopmaumn. Ho nigrotyBankbHi pabotbl 6ornee 3aTpaTtHble 1 HYXOalTCcs crneumanbHOro
060opynoBanHus. [aHHbIN TN COeaMHEHNS NOAXOOUT AJ1s1 3aroTOBOK TONLLMHOWM Bbilwe 40 MM

[eonHoe U- nogobHoe coeanHeHne
McnonbayeTtcs as CBapky TONCThIX 3aroTOBOK, A€ eCTb AOCTYN U3 06enx CTOpoH

[opu3oHTanbLHOE coeanHeHne

B atom cnyyae, HWKHsIA KpoMka obpabaTtbiBaeTcst nod yrrnom 15%, a BepxHsis
nop 45%, obpasoBbiBas oowmin yron 60*. Takum o6pasom, Npu BbINOMHEHUM LIBA
CHWKAETCs1 pacTeKkaHne pacniiaBneHHoro metanna.

-22.-



O6LLLVIe cBeieHNsa And BbINOJIHEHUA CTbIKOBbLIX LUBOB TOJICTbIX 3aroTOBOK

I'IepBbM npoxona B NOAroToBrIEHHOM LWBE HY>XHO BbIMONTHATL S3NEeKTpoAOoM, AnaMeTp KOTOPOro He
npesbiwaeT 4,0 Mm HanpaeneHue crnos BbINMOMHEHHOIO 31EKTPOAAMU NMOKa3aHO Ha PUCYHKE.
I'Iepep, BbINONMHEHNEM npoxoaa, HGOGXO,IJ,VIMO B34ATb 3a30pP KPOMKU Ha NMpUKpenneHne To4kamm
CBapKM Ha MHTepBanax unu gpyrmmum CI'IOCOGaMI/I, TakK Kak npu BbINOMTHEHUN Npoxoda, nNpu
HarpeBaHuu getanen, 3a3op OyaeTt 3akpbiBaTbCS.

B MHOIONpPOXOAHbIX CTbIKOBbIX CBAPHbIX LLBaxX HGOGXO}J,I/IMO yaoanuTb WNnak un M30bITOYHbIN MeTann
CBapHOro wBa nepeq BbINMONTHEHNEM

CnepyoLmx NpoxoaoB; 9T0 0COOGEHHO BaXXHO 13 NEPBOro NPOX0oAa, KOTOPbIN MMEET TEHAEHLMIO
opMmpoBaTb OCTPbIE YITbl, KOTOPbIE TPYAHO 3aMOfHUTL NPY CriegyoLwwmx NpoxXoaax.

HannbiBbl CBapHbIX LUBOB AOMKHbI ObITb HAMOMHEHbI K ONpeaeneHHoMy o6bemy 3a cueT
HapalMBaHUSA CBApHOrO LLUBA, NOKa ee He ByaeT Bbille NoBepXHOCTM MeTanna. OgHako,
Ype3MepHOro HanmbiBa Ha MOBEPXHOCTYM LIBA crieayeT u3berathb.

BbinonHeHnst nepBoro 1 NOBTOPHbIX MPOXOA0B:
P P P A Mpoxoab!

BbinonHeHve nocneaHnx Npoxo4oB M hopMUpoBaHmMe Hansmbiea :
Mpoxoabl

I-LUapr

PekomeHO0BaHHbIN yron npy BbIMONHEHUM NPOXOL0B.

OnekTpoa
70-85°
PacnnaeneHHbIn metann
i LLnak
(@)
&)

HanpaBneHwue gsmxeHus

4.7 Tunbl YrnoBbIX CBapHbIX COeANHEHUN

CBapka nMCTOBOro MeTasnna, Kora He HY>KHO, YTOObI MNacTUHbI HAXOAUUCh B OAHOW MAOCKOCTU
He TpebyeT cneunanbHoO 06paboTKn KpaeB AeTanen, Beab Npy TakOM COeAuHeHM obpasyeTtcs
yror, Npv 3TOM CBapka He 06s13aTeNlbHO J0MKHa NPOHUKaTb Ha BCHO TOMLLMHY MeTanna. Ho BaxHo,
4YTOObBI AETany nepes cBapKou 6bInv YNCTBIMU 1 NAIOTHO NOAOrHAHbLI APYT K APYTY, @ Kpas umenu
NPSIMOYTOmbHYI0 hopmy.

CyLLLeCTByIOT TakKue TuUnbl YrnoBbIX Coe,D,VIHeHVIVI :
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T-obpasHble:

Mpu aTom, oaHa U3 geTanel ycTaHaBnNMBaeTCsi NeprneHanKynspHO K APYron.
B naHHOM cnyyae, cBapOYHbIl LWOB MOXHO BbIMOMHATb Kak C OOHOW CTOPOHBI,
Tak U 13 06enx CTOpPoH, B 3aBUCHMOCTU OT TUMa KOHCTPYKUMKW. [aHHbIN Tun
coeVHeHVs! SIBMSIETCS NPOCTBLIM U NIETKMM B BbINOMHEHUN.

HaknagHble:

B aTom cnyyae, ogHa AeTanb HaknagyeTbcs NOBEPX APYron, Npu 3TOM
CBAPOYHbIN LLIOB MOXHO BbINOMHATL Kak C OQHOW CTOPOHbI, Tak 1 13 obonx. B
3aBMCMMOCTM OT AOCTYyMNa 1 XapakTepa NPUMEHEHUS TOTOBOW KOHCTPYKLUN.
Mpwn aTOM, WINPMHA NEPEKPbLITUS HE AOMKHA ObITb MEHbLLE, YEM TOSLLMHA
MeTanna YMHOXeHa Ha NsiTb. Takke He crieqyeT NPUMeEHATb OOHOCTOPOHHEE
COoefMHeHVe A1 EMKOCTEN, Beb B 3TOM Clly4ae CyLeCTBYET PUCK
BO3HWKHOBEHUS KOPPO3UN MEXAY NEPEKPLITEIMU NANTAMM.

Yrnosble:

B Takmx crniyyasx, kpasi MeTannmMyecknx aetanen CBOAATCA Apyr K Apyry

Kak MoKasaHo Ha UNnncTpaLmu, Npy 3TOM CBapOYHbIM LLBOM 3amnonHAETCS
06pasoBaHHbIN yron. NpoHNKHOBEHNE MeTanna AOMKHO NMPONCXOaUTb Ha
MOMHYH TOMWMHY MeTanna. Ha npakTuke, BaXKHO OCTaBMNATb HEOOMNbLUOW
3a30p Mexay nnacTuHaMu Unu nepexkpbiTMe O4HOW MIacTUHOM APYryio.
Wcnonb3oBaHue 3a3opa B 1-2 MM faeT NpenMyLLeCTBO B HAanONTHEHHOCTb
CBapOYHOrO LLBA, HO TaKKe MMEET HeJOCTaTOK B CIIOXKHOCTU BbICTaBMEHWS AeTarnen B NpaBUibHyo
nosvumio. Micnone3oBaHue nepekpbiTua 6onee yaobHO B BbINOMHEHWN, HO AenaeT HanoNHEHHOCTb
CBapOYHOrO LUBA HEMOMHbLIM, MOTOMY MEepPeKpbITUE AeTanen A0MMKHO BO3BECTU K MUHUMYMY.

PekomeHgoBaHHbIE yrnbl 3nekTpoda npu yrnoBbIX COEANHEHUAX:

1 npoxoa 2 npoxog
40) 554‘0‘
3 3anonHeH
npoxon

CBapOYHbIV LLOB

4




4.8 TunnyHble gedeKTbl NPU BbINOSIHEHUN CBapPKX

HapyLieHune TeXHVKM UCTIONHEHMS! NMPY SNIEKTPOAYTOBOM CBapKe NpuBedeT K AedekTaM B CBapOYHOM
wBe. HekoTopble AedekTsl MoryT GbiTb NpeaonpeaeneHsl kayecTBOM MeTansoB, Apyrie AedeKTbl
MOXHO NpeaycMOTPETL 1 BOBPEMS OTKOPPEKTUPOBaTh. MNpu HeoocTaToYHOM 06nagaHnio TeXHUKaMm
CBapku, HenpaBWbHOM BbiIGOpe NapamMeTpoB CBapKu, MOTyT BO3HUKATb AedEKTbI Takue Kak
LUNaKoBble BKIHOYEHMS], MOPUCTOCTb MeTasna, OTCyTCTBME CBA3W, MEPEKPLITUS, Mporap, KpaTepb! 1
ap. Mofgo6Hble AedekTbl 0cnabnaTb coeaMHeHne, KOTOPoe NPUBOAMUT K TPELLMHAM U paspyLUEHWIo.

LLInakoBble BKNOYEHMUS

BkritoueHust inaka npoucxogsT B cryyasx, koraa B
npoLiecce CBapku LUMaKoBble YacTuLbl NepemMeLlVBaloTCs
C pacnnaeneHHbIM METasNoOM, KOTOPbIA 3HAYUTENBHO YMEHbLUAET MPOYHOCTb COEANHEHUSI.
OTO MOXET ObITb BbI3BaHO:

- Henmpeackasyemasi CKopoCTb ABMKEHUSA

- CIMLLKOM LUMPOKOE ABUXEHWE CO CTOPOHbI B CTOPOHY

- LWWraK OCTaBfeH Ha npeablayLleM CBapoYHOM Npoxoae

- CNULWLIKOM BOorbLUON pasmep anekTpoga

- NO3BOMATL BbIOPOCHI LWaka Bnepeamn ayru.
OTOT HEQOCTaTOK MOXHO NpeaoTBpaTuTb:

- paBHOMEPHOW CKOPOCTbHO ABUKEHUS

- Boree yBepeHHble ABWKEHUS Marion amnnauTyapl

- NOMHOE yaarneHve LWnaka nepes cBapkom

- CMOMNb30BaHNe MeHbLLEro arekTpoaa

- AepxaHue BbIBpOCOB LUfaka 3a Ayrou, Ansi Yero HYy)KHO COKPaTUTb Ayry, YBEMUUYUTL CKOPOCTb

OBVKEHUS! UMM U3MEHUTL Yron anekTpoaa.

MNogpesaHue

MoapesaeT - 3To ABMeHWe, Korga pacnnaenseTcs
enobok B MeTanmne 1 CBapoYHbIi LLIOB He MOSTHOCTLI0
3anosnHaeT coequHeHne. Takum o6pas3om, NogobHbIN AedeKT AenaeT CoeAHEHNE CKITOHHBIM K
TPEeLUMHaM ¥ paspyLLEHMIO.

OTOT OedeKT BbI3BaH:

- YpeaMepHbIi TOK CBapKn

- CIWLLKOM AfIMHHas ayra

- YpeaMepHasa amnnTyaa ABMKEHNS

- YpeamepHasi CKOPOCTb ABUKEHUS.

Ha BepTukanbHbIX U FOPU3OHTarbHbIX CBapKax 3TO Takke MOXET ObITb BbI3BaHO CMMLLKOM GOMbLLMM
pasMepoM 3reKTPOoAoB U

HenpaBunbHbIM yrinoM anekTpoaa.

OTOT gedeKT MOXeT GbITb UCTPaBMEH:

- BbIGOp NpaBMbHOrO CBAPOYHOrO TOKa sl COOTBETCTBYIOLLErO TUMa 3MeKkTpoaa

-CobntogeHne KopoTKow ayru

-May3bl Npy NONb30BaHMIO aMMANUTYAHON TEXHWUKON CBapKM

-Mcnonb3oBaTthb CKOPOCTb NoAaum, NpU KOTOPOW pacniaBneHHbI MeTan NOMHOCTbIO 3arorHSET LLOB

HepocTtatodHoe 3anonHeHne

B paHHOM crniyyae, pacnnaBneHHbI MeTan He
pocturaet nonHomn rmy6buHel nady. BosHukaet mexay
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OeTansmu, KOTopble KOTOpble COEAMHSIIOTCA a Takke Mexay Npoxogamu npy MHOTOCIONHONM CBapkKe.
MpuunHamu moryT ObITh:
-UpeamepHas nogava
-bonbLuon pasmep anektpoga
-Hwnsknin Tok
-Mnoxasi nogroToBka Kpaes Aetanei
-NcTekaHve metanna nepeq Ayron
[nsa npegoTepaLleHns MOXHO:
-YMEHbLUNTb CKOPOCTb Nogayu
-Micnonb3oBaTh MEHbLUNIA AaMeTp 3NeKkTpoaa
-YBENUYUTbL TOK
-bonee kayecTBeHHas noarotoBKa kpaes Aetanen
-CobntogeHune npaBunbHOro paboyero yrna anekrpoaa

4.9 Capka anekTpoaoMm, KOTophbIi He cropaeT B 3almTHon cpege (TIG)

CyTb npoLiecca 3akno4aeTcs B pacniaefeHny MeTanna aneKkTpu4eckon ayron, kotopas

BO3HMKaET Mexay BorbpamMoBbIM 3M1EKTPOAOM M NMOBEPXHOCTbLIO MeTanna ¢ obpasoBaHnem
CBapOYHOM BaHHbI. [1py 3TOM B 30HY CBapKu NO4AETCA MHEPTHbIN ra3 B Ka4ecTBe 3alMTHON

cpenbl AN CBAapOYHOM BaHHbI U
BONb(PamMoOBOro anekTpoga. AToTt
NPOLIECC MOXET BbIMOMHATLCA KaK
6e3 3anonHUTens, Tak 1 ¢ nogademn
COOTBETCTBYIOLLErO METANNNYECKOrO
NpyTUKa B CBAPOYHYO BaHHy Ans
3anosIHEHNS1 CBAPOYHOIO LUBA.
Cxema cBapo4HOro npotiecca
3MeKTPOAOM, KOTOPbIN He cropaeT B
3awmTHom cpepe (TIG)

1 - 3aWwmMTHas rasoeas cpena

2 - anekTpuyeckas gyra

3 - NpoBOA ANs 3anofiHeHns

4 - cBapo4Has BaHHa

5 - pepxarenb anekTpoga ¢
3aLLMTHLIM 3KPaAHOM

6 - BOnb(hpaMOBbIV AMEeKTPOA

n 7 - MeTannuyeckas 3arotoska

[ns paboTbl HA MOCTOSAHHOM
TOKe, aNeKTpoa MOXET NoaknodaTh K NioboMy KOHTaKTy, HO Hanboree 4acTo OH NOACOeaUHAETCH
K MMHYCOBOMY KOHTaKTy. VICXoAHble XxapakTepucTukn 06opyaoBaHusa MOryT BNATbL Ha Ka4eCTBO
CBapKw.
3almnTHas rasosas cpefa obpasyeTcs B 30He CBapKu Yepes crneLunanbHoe yCTPOMCTBO - AepKaTens
3MeKTpoaa, YTO NO3BONSAET A03MPOBAaTh KONMMYECTBO rasa, KOTOPbIN MPUXOAUT B paboyyto 30HY.
CsapouHble nHBeptopbl VORHUT o6opyaosaHbl dyHkumen 3anana gyrv LIFT TIG, npn koTopom
npv NPUKOCHOBEHMN 3MNEKTPOAOM K MOBEPXHOCTM BO3HMKAET 3reKTpuyeckas gyra Ha HU3KOM TOKe,
KOTOpas NuLLb pasorpeBaeT NOBEPXHOCTb U ANEKTPOoS, a Nocrne NoAHATUSA anekTpoda nepexogunt
B cTabunbHoe paboyee cocTtosHMe. [pn 9TOM METOAE eCTb HE3HAYUTENBHBIV PUCK pacnnaBneHns

anekTpoga, NoToMy AaHHoe AeiCTB1e Hafo NpoBoanTL Ge3 3agepiKek.
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CBapquaﬂ TEXHUKa

MpoBonka 60-75°

BepTtukanb
R ~

— BnekTpon

‘HanpaaneHme [OBUXKEHNS
0RRARARARRRARRRARRRRRRRRREARRRARARA

Mpu paboTe, BaXXHO NpUAEPKMBATLCSA MOCTOSTHHOTO MONOXEHUS AepXKaTens afiekTpoaa 1 yrna
nogadu ceapoyHoro nposoaa. Mpu aToM, AepXaTens anekTpoaa CreayeT AepaTb Nog yriom
60-75* OTHOCKTENBHO MOBEPXHOCTHU, @ aNeKkTpog - 15-30*, npu 3TOM KOHeL, CBapO4YHOro NpoBoaa
OOIMKEH BCerga HaxoauTbCsi B 3aLLUMTHON CpPeae Ha NPOTSHKEHUM CBApOYHOro npouecca.

PekomeHgaumm OTHOCUMTENBHO B3aUMHOIO pacnonoXxeHund gepxkarensa anekTponda 1 CBapo4HOro nposoda
[nockoe pacnonoxexHune [opn3oHTanbHOe pacnonoxexHve BepTukanbHoe pacnonoxeHue

A = pabouuii yron npu cBapke neBbIM CNocobom
-10-20° (OTHOCWUTENbLHO BEPTUKANN)

B = pabounit yron 90°

C = yron nogayn nposoga 10-20°

D = OnvHa gyrm : 1-1,5x gnametp anekTpoaa

B kayecTBe 3aLMTHON cpeabl Npu CBapke Ha MOCTOSIHHOM TOKe, 0ObIYHO, MCMOMNb3YHT AProH 1
[enui unu nx cmecb, B 3aBUCMMOCTU OT MeTarnmna, KoTopbIA HY>XHO COEANHUTD.
lnockasi noBepXHOCTb

O Ovnametp
I l7 1/4-1/2x oT pnametpa [MoaroToBka BonbpaMoBOro anekTpoa

J
) )
— «—— [nuvHa 3aToukn

2-3x OT avameTpa
—> -
[nsa ctaHgapTHbIX paboT
3X OT AnameTpa anekTpoga
—

J— Bonee pgetanbHble 06BbACHEHUSA OTHOCUTENBHO

NoaroTOBKM BONbPaMOBOro aneKkTpoaa
CMOTPUTE B COMPOBOAUTESNIbHON [OKYMEHTauumn Ans Takoro obopyaosanus (TIG).

Bbinet anektpoaa
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5. YKA3AHUA MO BE3ONACHOCTU PABOTbI CO CBAPO4YHbLIM OBOPYAOBAHUEM
5.1 OBLUME

a) OTOT MHCTPYMEHT HeMb3s UCMONb30BaTh NMuUaM B Bo3pacTte Ao 16 neT

b) MNepen perynupoBaHvem nnu 3aMeHoln NpMHaaNeXHoOCTen 06513aTenbHO BbIHBTE LUTENCENb U3 CeTU

c) OgeBaliTe COOTBETCTBYIOLME CPEACTBA UHANBUAYANBHOW 3aLlMThl (TakMe Kak Macka cBapLuyka,
pykaBuLbl CBapLUuKa, pecnupaTtop v ap.)

d) He pabortarite B nomeLyeHusix 6€3 BeHTUNALMM 1 JOCTYMNa CBEXEro Bo3ayxa

e) Vicnonb3yiiTe NOMHOCTbLIO Pa3BEPHYThIN LLHYP YANUHUTENS, KOTOPbIN MOXET BblAepXX1BaTb
Harpysky B 16 Amnep

f) Mpwn cBapke HEKOTOPbIX METaNOB, BO3MOXHOE BbleNeHne TOKCUYHbIX ra3oB, NOTOMY nepes
Havanom paboT 03HaKOMbLTECh C PEeKOMEHAALMSAMN OTHOCUTENbBHO PaboTbl C TeMW UNW SPYrMu
MeTannamm.

5.2 NEPE[ NCIMOJIbSOBAHNEM

a) Mepen paboTon yaocToBepLTECH, YTO 060PYAOBaAHME HE MMEET MEXAHNYECKNX NOBPEXAEHUN.

b) OcBoGoamnTe pabouyto 30Hy okono obopyaoBaHusi B paguyce 50 cM, ans cBobogHoro goctyna
BO3ayxa Ans oxnaxaeHns obopyaoBaHus.

c) MNpoBepbTe, YTO BEHTUNSLIMOHHbIE OTBEPCTUS 0O0OPYAOBaAHNSA HE UMEIOT NOCTOPOHHMX NPeaMETOB

d) Hukorga He ncnonbayiite 060pyaoBaHUsl C NOBPEXAEHHOW n3onsumen kabenen

5.3 BO BPEMA MCIMOJNb30OBAHWA

a) He nossonsiite NOCTOPOHHWUM NpeAMeTaM HaxoauTCsl PSAOM C
b) Hukoraa He Nonb3yiTecb MHCTPYMEHTOM 6e3 3aLUUTHBIX PyKaBUL, Y Macku

5.4 NOCIIE NCTTOJIb3OBAHNA

a) MNocrne oKoHYaHWsi CBapKK, JanTe BEHTUNATOPY nopaboTaTb HEKOTOPOEe BPeEMSl, 1 NOTOM
BbIKIIO4MTE 0GopyaoBaHue.

b) OTcoenuHsiiTe cunoBble kKabenu NuLLb Nocrie 0TCOeAMHEHUsI CETEBOTO Kabens N3 po3eTku.

c) Mocne okoHYaHWsa paboTbl, NPOTPUTE 0GOPYAOBaHME OT MNbINK. XpaHUTe B 3aLLUTHOM Kelice B
CYXOM MecTe

6. UCNOJIb30OBAHME

6.1 MNoagroToBka k paboTe - cBapka aneKkTpoaoM, koTopsbiin cropaet (MMA).
Hwxe onucaH nopsigok gencTeuii npu pabote ¢ 06opygoBaHMEM.

= He BknioyanTe nuTaHMA noka He yCTaHOBUTE BCe JJIeKTPOoA B AepXKaTena anekrpoaa

a) MopcoeanHuTe curoBble kabenu k 06opyaoBaHUIO COrMacHO PekoMeHaaLUMii Ans AaHHOTo Buaa paboTt
b) HagexHo ycTaHoBWTE 3aXMM Ha AeTalb
c) BkntounTte obopynoBaHmne 1 ¢ NOMOLLbIO PeryrnsaTopa BbiICTaBsTe HEOBXOAUMYIO CUMy Toka
(3a pekomeHAauMsMY NPOU3BOAUTENS SNEKTPOAOB)
d) Y6egutechb, uto nepekntodatens pexuma MMA/TIG oteevaet pexumy MMA
e) MogoxruTe ayry U NPUCTYNUTE K BbIMOSTHEHWIO CBAPKW (AN 3TOro NpoBeauTe 3nekTPoaoM Mo
NMOBEPXHOCTU K BO3HUKHOBEHWIO UCKPbI U YCTAHOBMNEHMWIO CTabUIMbHOW SNEKTPUYECKOl ayru),
B 3aBWCUMOCTY OT U3BPAHHON TEXHUKM:
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- NPSIMON NPOXO0A, NPV KOTOPOM 3MEKTPOAOM BbINOMHATCS HebOoNbLUNE NPsiMble ABWXEHUS B
HanpaBreHnn cBapku

- amnNUTYOHBIA NPOXOA, NMPU KOTOPOM 3MEKTPOAOM BbIMOMHATCA MasiTHUKOBbIE ABUXEHUS U3
CTOPOHbI B CTOPOHY

= [1py BMKOHaHHI pob0oTK, BpaxoByiTe pobounii umkn obnagHaHHs Ta

He JonyckanTe nepeBaHTaxeHHs, pobiTb nay3u B poboTi. Y Bunaaky
HeJoTPUMaHHsi pobounx LMkniB, byae cnpauboByBaTy 3axXnCT obrnagHaHHs,
npo wo 6yae cBiguMTU BIANOBIAHWIA iHOUKATOP, NPY SIKOMY noganbLua
po6oTa Byae MOXMIUBO NULLIE MiCMSi OXONOAXEHHSI pOGOUNX ENEMEHTIB.

6.2 MNoproToBka k paboTe - cBapka 3nekTpoaoM, KoTopbliii He cropaeT (TIG)

[aHHoe 0bopynoBaHNE MOXET UCMONb30BaTbCS A1 CBAPKW 3MEKTPOAOM, KOTOPLIN HE CropaeT B

3alLmMTHON cpefe. [ns 3Toro Hy)XHO OTAeNnbHO NpuobpecTn aepxatens anektpogos Tuna WP9,

WP20, WP18 n razobannoHHoe obopyaoBaHue.

Mepen nonb3oBaHMEM AaHHbIM cnocobom cBapku, ybeamTech 3aroas, YTo nogobpaHHble

marepuarnbl (CMecb 3aLLMTHOWN ra3oBOW cpeabl U MaTepuan anekTpoaa) NoaXoasT K CBapke

n3bpaHHoro meTanna.

a) MNopcoeanHuTe crnoBble kabenu K 060pya0BaHMIO COMMaCcHO peKOMeHAaLMIA ANst JaHHOTO Braa pabdoT

b) HapgexHo ycTaHOBUTE 3aXUM Ha geTanb

c) Bkntounte obopynoBaHme 1 ¢ NOMOLLBIO perynsitopa BbiCTaBbTe HeobxoanMyto cuny Toka (3a
pekomMeHaauMsaMN NPOV3BOANTENS 3MEKTPOAOB)

d) Y6enutecs, 4to nepekntovatens pexuma MMA/TIG oteevaet pexumy TIG

e) OTKpoWTe BEHTUIb NoAayM rasa Ha pyyke gepxaTtens anektpoaa

f) JoTpoHbTECH 3NEKTPOAOM K MOBEPXHOCTU OLICTPLIM ABUXEHWEM (MOCIE OTpbIBa 3MeKTpoaa oT
NoBEPXHOCTUN, 0BpasyeTcs aneKkTpuyeckas ayra)

g) Mpuctynute k cBapke

7. COBETbI NO UCINOJIb3OBAHUIO

a) MNepen BbINOMHEHNEM OCHOBHOW PaboThbl, MOTPEHYWTECH BbIMOMHWUTL CBAPKY, U NP
HeobX0AMMOCTU, OTKOPPEKTUPOBATL 3HAYEHWE CUMbI TOKa

b) Mpw BbINONHEHUM CBaPKW, CNEeAUTe, YTOObI BallW ABMKEHUS Bbl/TM OAMHAKOBOW aMnnTyabl 1
CKOPOCTU, Takum 06pa3om Bbl MOSyynTe HaQEXHOe CBapHOe COeaNHEHE

c) MsBeraiiTe B npoLecce CBapky KOHTaKTY €MEeKTPOoAa C NOBEPXHOCTbIO, 3TO MOXET NPUBECTY K ero
3anMnaHnio, a Takke CHU3UT Ka4eCTBO CBapHOro LBa

d) CunTanTech C TMMNOM enekTpoda U PeKOMeHOaUMAMM OTHOCUTESNbHO €ro NPUOXEHNS, KOTopble
yKasaHbl Ha ynakoBKe NMpon3BOAUTENS.

8. XPAHEHME U OBCJTYXKUBAHUA
8.1 3TOT MHCTPYMEHT He NPUrodeH Ans NPOMbILLIIEHHOTO UCMOMNb30BaHNSA

8.2 Bcerga coagepxunte MHCTPYMEHT N ero WwWHyp B YNCTOTE
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= [Mepepn uncrkoro iIHCTPyMeHTY HeOGXigHO Big’€eQHaTU WHYP Bif Mepexi XXUBMEeHHs

8.3B clly4yae nosiIoMKu - o6pau.|,al7|Ter K aBTOpn30BaHHOMY CepPBUCHOMY LIEHTPY ONA peMOHTa
NULWb KBanMULMPOBaHHbLIM crieuuannuctamM u nnLb C UCNONb30BaHMEM OpUIrMHarbHbIX 3anyacTen.

9. FAPAHTUMAHBIE OBA3ATENbLCTBA

9.1 MapaHTuiHbIN cpok akcnnyaTtaummn nHectpymeHta VORHUT coctaBnsieT 24 mecsiua oT aHsA
Npoaaxun PO3HUYHOW CEThIO.

9.2 Ha npoTsikeHMn rapaHTUHOIO CpoKa Briagernel, MHCTPYMeHTa MMEeET NpaBo Ha GecnnaTtHbIn
PEMOHT M3AEeNnsi N0 HEMCNPaBHOCTSIM, KOTOPbIE SIBMAIOTCS CNeacTBMEM NPOU3BOACTBEHHBLIX
nedeKToB.

9.3 bes npeabsaBneHnst rapaHTUAHOIO TanoHa, rapaHTUHBLIN PEMOHT He BbiNonHAeTcs. [pn
He MOIHOCTbIO 3anofIHEHHOM rapaHTUAHOM TarloHe, OTCYTCTBMU OPUrMHarNbHOW YNakoBKU C
WHCTPYKLMEN NPETEH3MUN MO Ka4eCTBY HE NPUHMMAOTCS. TexHuveckasi NoBepKa UHCTPyMeHTa
(medbekToBKa) HA NPeaMET YyCTaHOBINEHUSI rapaHTURHOIO Cryvas NPOBOAUTCS TOMBKO B
aBTOPM30BaHHOW MaCTEPCKOMN.

9.4 NapaHTuiiHblE 0653aTENLCTBA HE PACNPOCTPaHSIOTCSA Ha CriefyoLne cryvau:

a) HeBbInonHeHne nonb3oBatenemM AaHHbIX MHCTPYKLMIA N0 3KCnyaTauum u npUMeHeH1M
WHCTPYMEHTA He MO Ha3Ha4YeHuto

b) Mpu Hann4YMM MexaHNYeCKMX NOBPEXOEHUI KOpMyca, SMeKTPOLUHYpa, TPELLMH, CKOIOB U
NOBPEXAEHWUIA, KOTOPbIE BbI3BaHbl AENCTBUEM arpecCUBHbIX Cpes, BbICOKMX TeMneparyp, a
Takke nonagaHvem NoCTOPOHHUX MPEAMETOB B BEHTUMNSLMOHHbLIE OTBEPCTUS

c) MNpw HencnpaBHOCTSX, KOTOPbIE BbI3BaHbI B CNEACTBMN HOPMarbHOIO U3HOCa U3aenust

d) MNpwn HemcnpaBHOCTSIX, KOTOPbIE BbI3BaHbl B pe3yrnsrate neperpysku, 4To obycrnoBmio BbIXoa 13
CTpOS poTopa U cTatopa uUnu gpyrnx y3noBs 1 AeTarnen, a Takke B pedynsrate HeCOOTBETCTBUS
napameTpOoB 3MEeKTPOCETN HOMUHANIBHOMY HaMPSKEHNIO.

€) Ha GbicTponsHalumBaeMble YacTu (yronbHble WeTKW, 3ybyaTble koneca, pe3vHoBble
YNNOTHUTENN, CaNbHUKK, 3aLLMTHbIE KOXYXW, HAanpaBnsaoLne pormkn, CTBOMbI) U CbEMHBIX
NpUHaZNexXHoCTeN (NaTpoHbl, Bypbl, cBepna, KOPOHKKU, aganTepbl U Ap.)

f) Mpu nonbITkKax CaMOCTOATENBHOIO PEMOHTA MHCTPYMEHTA B rapaHTUiHbIA Nepuog, 0 Yem
CBUIETENbCTBYIOT HAMPYMEP 3aroMbl Ha LLUMULEBbLIX YaCTAX KPENEHWS KOPNYCHbIX AeTanen

g) MNpw oTCyTCTBUM, NOBPEXAEHUN UM UBMEHEHUW CEPUIAHOTO HOMEPA HAHECEHHOM Ha
WHCTPYMEHTE U/UNn ero HECOOTBETCTBME C YKa3aHHbIM B rapaHTUNHOM TaroHe

9.5 YCNOBUA CEPBUCHOIO OBCNYXNBAHWA “+1 rog”

a) Mo ycnoeusaM nporpammebl “+1 rog “ Bnagenewy MHCTpPYMeHTa MMeET npaBo Ha becnnaTtHoe
BbINOMHEHMEe paboT Mo PEMOHTY MHCTPYMEHTa Ha NpoTsixkeHun 36 MecsLeB OT AaThbl NPOaaXu
WHCTPYMEHTa PO3HUYHOW CETbIO, HE3AaBUCUMMO OT rapaHTUIAHOTO cryyas

b) CTonmocTb 3anacHbIX YacTei, Npu He rapaHTUMHOM Crydae UMu Nocre OKOHYaHKs cpoka
[OENCTBUS OCHOBHOW rapaHTuW, BO3MeLLaeTCs BrafernbLeM MHCTPYMeHTa

¢) Ha paboTbl no TexH14Yeckomy oB6CnyXMBaHWIO MHCTPYMeHTa aecTeue n.9.5-a He
pacnpocTpaHsieTcs.

10. OXPAHA OKPY)XAIOWEHW CPEQbI

He BblkmMabIBaiTe 3NEKTPOUHCTPYMEHT, MPUHAANEXHOCTU 1 YNAKOBKY BMECTE C ObITOBLIM
MycopoM (Tornbko ans ctpaH EC) - Bo ncnonHeHne esponerickon aupektusbl 2012/19/EC
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06 yTUIM3aummn OTCNy>XMBLLETO CBOWM CPOK 3NEKTPUYECKOrO U 31eKTPOHHOTO 060pyA0oBaHNS U
B COOTBETCTBUU C ,Cl,eI7ICTBYPOLU,I/IM 3aKoHOOAaTeENbCTBOM, YTUNU3ALUNA SNEKTPOUHCTPYMEHTOB
npon3BoanNTCA OTAENbHO OT APYTrUX OTXOO0B Ha NpeanpuaTmnax, COoTBETCTBYIOLLUX YCINOBUAM
3KOIIorn4yeckon 6e3onacHoCTu.

11. YCNOBUA XPAHEHUA

a) VIHCTpyMEHT JOImKeH XpaHUTCS B CYXOM MeCTe Mpu Temneparype OKpyxatLlen cpeabl
+5...+25°C, 6e3 gencTeus NpsiMbIX CONTHEYHbIX STyYen

b) MapaHTUINHBIN CPOK XpaHeHNst NHCTPYMeHTa — 5 neT oT Aarbl M3rotoBreHns (6e3 HapyLeHns
LLeNOCTHOCTY OPUTMHArbHOWM YNaKOBKU U YCIOBUI XpaHEHUS)

c) MNMocne okoH4YaHWs rapaHTUAHOIO CPOKa XpaHeHWs!, MHCTPYMEHT AOMKeH ObITb MpoBepeH
B CEPBUCHOM LIEHTPE Ha LernOCTHOCTb PE3NHOBLIX YMIOTHUTENEN, NPOKIaAoK U B criyyae
HeobXxoouMOCTH, NX 3aMeHe, a Takke 3aMeHe CMa3sKku.

12. CPOK SKCNMNYATALMMU

a) Cpok akcnnyartaumm MHCTPYMEHTa COCTaBnseT 5 neT oT AaTbl MPOAAXN

b) Cpok akcnnyaTaumm 3aBUCUT OT YCIOBUI NCMOMNb30BaHUSA MHCTPYMEHTa, COONoAEeHUN
WHCTPYKLMI MO SKCnyaTaumm, CBOEBPEMEHHOIO 00CYXMBaHWS, MO3TOMY (DaKTUYECKUI CPOK
3KcnnyaTaumm MOXET OTNMYaTCsi OT NPUBEAEHHOTO.
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Welding inverter MW200 DC/MW250 DC

» Welding inverters are used for manual arc welding with an electrode.

* This operating manual contains basic knowledge that must be learned before performing work
from manual welding (MMA) and welding with a non-combustible electrode at a direct current (DC
TIG), as well as instructions for using welding equipment. Read and save this instruction manual.

1. SPECIFICATION

MW200 DC MW250 DC

Source 220V, 50Hz 220V, 50Hz

Rated current, A 30 33

No-load voltage, V 58-62 80-85

Output current, A 10-200 10-250

Duty Cycle 15%200A (25°C) 40%250A (25°C)
60%130A (25°C) 20%250A (40°C)
100%85A (25°C)

Power, KWA 6,9 7,5

Efficiency, % 85 85

Power Factor 0,76 0,76

Max. electrode size, mm 3,2 4,0

Insulation grade H H

Temperature condition -10...+40 -10...+40

Housing protection P21 P21

Weight, kg 2 3

Complete set: case, power cable with the holder of an electrode, the power cable with a clip, a

mask, a brush, the instruction.
2. OPERATING CONTROLS

1 Power indicator light

2 Overtemperature control indicator
3 Welding current regulator

4 TIG mode indicator light

5 MMA mode indicator light

6 Negative connector “-”

7 Positive connector “+”

8 Process selector switch MMA/Lift TIG
9 Display

10 On/Off switch

11 Cable with Torch

12 Cable with ground switch

3. SECURITY

ATTENTION! Read all instructions and safety instructions. Omissions made when not following
instructions and safety instructions may cause steel to cause electric shock, fire and serious injury.

Keep these instructions and directions for future reference.

-32-




3.1 WORKPLACE SAFETY

a) Before performing work from welding in the room, make sure that the ventilation is working and
there is access to fresh air.

b) Before starting work from welding, make sure that there are no flammable substances or things
nearby. If it is impossible to remove flammable materials near the working area, cover them with
a special fire blanket that will exclude the possibility of their ignition.

c) When working with the device, do not allow children or other people to the workplace.

3.2 ELECTRICAL SAFETY

a) The appliance plug should fit into the outlet. It is not allowed to change anything in the plug.
To work with devices that have a protective earth, do not use adapters. Using the original plug
and proper outlet reduces the risk of electric shock.

b) Avoid contact of body parts with surfaces that may be energized (power contacts, electrode and
electrode holder, metal workpieces, etc.)

c) Do not operate the equipment in high humidity or wet conditions.

d) Protect equipment cables from mechanical damage or corrosive environments. Do not work with
damaged cable.

e) Wear dry shoes and dielectric gloves. Do not replace the electrode with bare hands, without
protective gloves.

f) Never cool the electrode holder in water.

g) Do not keep the electrode holder at hand

3.3 PERSONAL SAFETY

a) Be attentive, watch what you are doing and behave judiciously while working with electrical
equipment. Do not use the appliance if you are tired or under the influence of drugs, alcohol or a
bill. Inattention while using the device can lead to serious injuries.

b) To protect the respiratory system from harmful emissions of gases - use respirators of AS / NZS
1715 and AS / NZS 1716 standards.

c) When working, keep the chair away from harmful parts that rise from the weld zone.

d) When working indoors, always monitor ventilation and air access.

f) In the process of welding of some metals, the gas that is released adversely affects your health,
do not inhale these gases. When welding stainless steel, nickel alloys and galvanized steel,
always use protective measures for respiratory protection.

g) When welding, always use a protective helmet with a suitable light filter (not lower than class 11
dimming). An electric arc emits ultraviolet and infrared rays, which can adversely affect a per
son’s eyes, because protective glasses must also be worn by persons who are near.

e) Do not work in clothes made of synthetic fabrics, and in clothes with open areas of the body. Use
clothes made of coarse cotton or natural leather. Wear high leather mittens and closed shoes
made of dielectric material.

f) Before starting work, read the equipment manual and plan your actions.

3.4 SAFETY WHEN WORKING WITH BOTTLES UNDER PRESSURE
This equipment has modes of operation using inert gases as a protective medium, which are in
cylinders under pressure. Follow directions for safe use of cylinders:

a) When transporting cylinders, make sure that there is no possibility of accidentally opening the
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valve, and that the cylinder itself is securely fixed.

b) Before connecting the cylinder, be sure to use adapters that are designed to work with the ap
propriate pressure and type of gas.

c) Ensure tightness and reliability of connections before use.

d) Use personal protective equipment (gloves, shoes, goggles) when connecting the bottle to the
line. When opening the valve, hold it to the side and do not direct the valve towards other people
(high pressure can release unreliable connections).

e) Do not apply excessive force when opening and closing the valve to the cylinder.

f) If there is a suspicion that the cylinder is leaking, immediately contact the organization that serves
them. Using such a balloon is not safe.

4. MANUAL ELECTRIC ARC WELDING
4 1 Introduction

In recent times electric arc welding has become widespread among small workshops, farms, crafts-
men, etc. Thanks to the invention of affordable and portable welding machines, as well as small
diameter electrodes and the availability of structural materials, simple work with equipment makes
manual electric arc welding fast , an effective and safe method for combining metals.

The objective of this manual is to help beginners in welding to quickly and consistently familiarize
themselves with the welding process and safe skills in working with welding equipment. Also, the
above materials can be useful for users with experience, because they contain recommendations
on the advantages of using one or another welding technique.

4.2 Process

Manual electric arc welding of metals is the process of joining metals, in which the electric arc that
occurs between the metal to be connected and the metal rod covered with a flux sheath (electrode)
heats the metals to the melting point at which they are mixed. a solid compound is obtained.

/ — Flux Covering

Weld Metal Core Wire
 Slag Arc

o/ :Weld Pool
o

Workpiece

To perform work from welding, you need to choose a power source. For such works, two power sources
can be used: direct current (DC) or alternating current (AC).

The essential difference between these two power supplies is that, in the case of DC current, the current
remains constant and flows in the same direction. Similarly, the voltage and polarity in the circuit remains
constant in magnitude.

In the case of alternating current AC, the current first flows in one direction and then in the other. Simi-
larly, the voltage in the circuit changes from positive to negative state with a change in the direction of
flow. This is called a “half-cycle” and is repeated until there is tension in the circle. The degree of change
in the direction of the current is called “frequency” and is measured by the number of cycles per second.
The standard frequency from the AC source in Europe is 50 Hz (Hertz).

4.3 Welding equipment

When choosing welding equipment, depending on the skills and nature of work, the following factors are
considered:
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- Supply voltage, for example 220V or 380V

- The initial current strength, for example, not lower than 140A

- Type of current, such as DC (DC) or AC (AC)

- Working cycle, for example 35% 140A

- Type cooling, such as air or oil

After selecting the equipment, you need to check and purchase the appropriate accessories, such
as ground contacts, cables, electrode holders, as well as personal protective equipment.

4.4 Welding technique

Successful welding depends on containment:

- Choosing the right type of electrode

- Choosing the right electrode size for the job

- Selection of the correct welding current

- Exposure to the correct length of the electric arc
- Hold correct electrode feed angle

- Support required electrode feed rate

- Correct surface preparation before welding

4.5 Electrode selection

Mainly, the choice of electrode is based on the homogeneity of the material to be connected to the
material of the metal rod of the electrode. However, for some metals several electrodes can be
used, each of which has specific differences when performing certain works. In general, universal
electrodes are suitable for most metals for typical tasks, however, it is necessary to familiarize your-
self with the recommendations of electrode manufacturers regarding their best application.

Electrode Size
The size of the electrode mainly depends on the thickness of the metal of the parts to be joined,
the greater the thickness of the metal at the joint, the larger the diameter of the electrode must be
chosen. At the same time, when welding sheet metal of small thickness, it is necessary to choose
an electrode of a slightly larger diameter, for example, for a 1.5-mm sheet, a 2.0-mm electrode will
be suitable. The following table has recommended data on the diameter of the electrodes, depend-
ing on the thickness of the metal:

Average Thickness Maximum Recommend
of Plate or Section Electrode Diameter
<1,5mm 2,0 mm
1,5-2,0 mm 2,5 mm
2,0-5,0 mm 3,15 mm
5,0-8,0 mm 4,0 mm
28,0 mm 5,0 mm

Welding current
Proper selection of welding current when performing electric arc welding is essential. With a low
value of current, you will encounter instability of the electric arc, sticking of the electrode during
operation, low penetration and low welding efficiency.
Excessive current values will lead to overheating of the electrode, causing the part to burn through
the metal, and spatter. The normal value for welding is the maximum possible value at which there
is no burning out of the metal of the workpiece and no splashing of the metal during operation.
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Thus, the optimum value of the current is within the recommended range of values that are given
on the packaging of the electrodes by the manufacturer.

Arc height
To start the arc, it is necessary to lightly strike the electrode along the surface of the metal billet
to the occurrence of an electric arc. The rule for choosing the optimal arc length is simple: it must
be the shortest arc at which high-quality melting of the metal occurs (formation of the weld pool).
With a long electric arc, penetration is reduced, metal spatter is formed. If the arc is too short, the
electrode sticks to the surface and the welding quality is poor.
To perform vertical welds, the length of the arc should not exceed the diameter of the electrode
core, to prevent material loss during operation.

Electrode working angle
The angle between the electrode and the metal during welding affects the stability of the welding
and the transfer of metal from the electrode to the metal of the workpiece. Recommended angles
for use will be given further, since there are different techniques for welding, depending on the
type of work.

Electrode feed rate
During welding, the electrode should move in the direction of the connection at a speed that will
allow to fill the connection qualitatively. At the same time, the electrode is fed in the direction
of the workpiece, to maintain a stable length of the electric arc in the draft of the entire welding
process.
For a normal welding process, the feed rate is in the range of 125-237 mm per minute, depending
on the diameter of the electrode.
It should be noted that too fast an electrode feed leads to a low level of mixing of the molten
metal, low penetration and the like. Too slow a feed will cause instability of the arc, the inclusion
of slag in the seam and the low mechanical properties of the completed seam.

Proper surface preparation
Methods for preparing blanks for welding depend on the available equipment and the correspond-
ing cost of such work. Methods may include cutting, punching, plasma rod, etc. In all cases, the
edges of the workpiece after such preparation must be processed to connect properly. The next
section describes the types of joints and the preparation of the edges of the blanks.
4.6 Types of straight welds

Butt welding
When welding in a joint, the surfaces of the two plates are connected in a continuous section.
When preparing the surface, special attention should be paid - poor-quality preparation of the
edges of parts will lead to difficulties in welding with the electrode, and poor mechanical resis-
tance of such a connection.

Face reinforcement Weld face

~ r
\ 7/
N\ 7
\N 7/
N ¢

Root face —>| |«— Root gap

Different types of butt welds are used depending on the application of the structures and thick-
ness, and the following are given:
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Direct connection

The edges of the parts are not machined, but are located a short distance from
:@j one another to ensure a more complete penetration of the material through the

entire thickness of the metal. Suitable for joining steel plates up to 6 mm

Single V-like compound
m:} Such a joint is used for plates up to 16 mm thick, and for thicker metals, with
access from one side.

Dual V-like connection

{:8: This connection is used for plates with a thickness of 12 mm and above, in
cases where access to the workpiece is open on both sides. This allows you to
seam faster and with less cost of electrodes than the single version.

Direct connection with lining

@ It is used in cases when the use of direct connection or V-like cannot guarantee
the full penetration of the material during the welding of the workpiece on one
side.

Single U-like connection

It is used on thick plates as an alternative to a single V-like joint, and has the
m:{ following advantages over it: higher welding speed, less electrode consumption,

less seam charging, and less tendency to its deformation. But typical works are

more expensive and need special equipment. This type of joint is suitable for
blanks with a thickness greater than 40 mm.

mj Double U-like connection
Used for welding thick workpieces where there is access from both sides

Horizontal connection

In this case, the lower edge is machined at an angle of 15 *, and the upper
one at 45 *, forming a total angle of 60 *. Thus, when performing a seam, the
spreading of the molten metal is reduced.

General information for butt seams of thick blanks
The first pass in the prepared seam should be performed with an electrode whose diameter does
not exceed 4.0 mm. The direction of the layer made with electrodes is shown in the figure.
Before making the passage, it is necessary to take the edge gap for attachment by welding points
at intervals or in other ways, since when the passage is made, when the parts are heated, the gap
will close.
In multi-pass butt welds, slag and excess weld metal must be removed before performing
Next passes; this is especially important from the first pass, which tends to form sharp corners that
are difficult to fill in the next pass.
Welded welds should be filled to a specific volume due to the build-up of the weld, until it is above
the metal surface. However, excessive tread on the surface of the seam should be avoided.

Perform first and repeated passes: Weld beads

L layers _l
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Execution of the last passes and the formation of influx:
Weld beads

=

L Layers|

Recommended angle when making passes.

Electrode
70-85°
Molten metal
Slag
(@)
o

Direction of travel
4.7 Types of corner welds

Welding of sheet metal, when it is not necessary that the plates are in the same plane does not
require special processing of the edges of the parts, because with such a connection an angle is
formed, and the welding does not necessarily penetrate the entire thickness of the metal. But it is
important that the parts before welding be clean and tightly fitted to each other, and the edges have
a rectangular shape.

There are such types of corner joints:

T-shaped:

In this case, one of the parts is set perpendicular to the other. In this case, the
welding seam can be performed from one side or from both sides, depend-
ing on the type of construction. This type of connection is simple and easy to
perform.

Overlap:

In this case, one part is superimposed over the other, while the welding seam
can be performed both on one side and from both. Depending on the access
and nature of the application of the finished design. At the same time, the
width of the overlap should not be less than the thickness of the metal multi-
plied by five. Also, do not use a one-way connection for containers, because in
this case there is a risk of corrosion between the covered plates.

Corner:

In such cases, the edges of the metal parts are reduced to each other as
shown in the illustration, and the angle formed is filled with a weld seam.
Penetration of metal should occur at full thickness of the metal. In practice, it is
important to leave a small gap between the plates or the overlap of one plate
to another. The use of a gap of 1-2 mm gives an advantage to the fullness of
the weld, but also has the disadvantage of placing parts in the correct position.
The use of overlap is more convenient to perform, but makes the fullness of
the weld seam incomplete, because overlapping parts must be minimized.
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Recommended angles of the electrode with corner joints:

1st Run 2st Run
? 40? /\
3st Run Multi-run Fillet

k/ o

Recommended angles of the electrode with corner joints at height

4.8 Typical defects during welding

Violation of the performance technique during electric arc welding will lead to defects in the welding
seam. Some defects can be predetermined by the quality of the metals, other defects can be fore-
seen and corrected in time. With insufficient possession of welding techniques, the wrong choice
of welding parameters, defects such as slag inclusions, metal porosity, lack of communication,
overlap, burnout, craters, etc. can occur. Such defects weaken the joint, which leads to cracks and
destruction.

Slag inclusions

Slag inclusions occur when the slag particles are mixed
with the molten metal during the welding process,
which significantly reduces the bond strength.

This may be caused by:

- unpredictable speed

- too wide movement from side to side

- slag left on the previous welding pass

- too large electrode size

- allow slag emissions ahead of the arc.

This disadvantage can be prevented:

- uniform speed

- more confident movements of small amplitude

- complete slag removal before welding

- use a smaller electrode

- keeping slag emissions behind the arc, for which you need to reduce the arc, increase the
speed of movement or change the angle of the electrode.
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Cropping

é : : LJ Undercuts - this is the phenomenon when the groove is

melted in the metal and the weld does not completely fill
the joint. Thus, such a defect makes the joint prone to cracking and breaking.
This defect is caused by:
- excessive welding current
- arc too long
- excessive amplitude of movement
- excessive speed of movement.
On vertical and horizontal welds, this can also be caused by too large electrodes and
Incorrect electrode angle.
This defect can be fixed:
- selection of the correct welding current for the appropriate type of electrode
- Observance of a short arc
- pauses when using the amplitude welding technique
- Use a feed rate at which the molten metal completely fills the seam

Insufficient filling
é : ;; ,5 In this case, the molten metal does not reach the full

depth of the groove. It occurs between the parts that
are connected as well as between the passages during

multi-layer welding. The reasons may be:

- Overfeeding

- Large electrode size

- Low current

- Poor preparation of parts edges

- The flow of metal before the arc

To prevent, you can:

- Reduce feed rate

- Use a smaller electrode diameter

- Increase current

- More quality edge preparation of parts
- Observance of the correct working corner of an electrode

4.8 Welding with an electrode that does not burn in a protective environment (TIG)

The essence of the process is the melting of the metal by an electric arc, which occurs between the
tungsten electrode and the metal surface with the formation of the weld pool. In this case, an inert
gas is supplied to the welding zone as a protective medium for the weld pool and tungsten elec-
trode. This process can be carried out without filler, or with the supply of the corresponding metal

rod into the weld pool to fill the weld.

Scheme of the welding process by an electrode that does not burn in a protective environment (TIG)
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1 - protective gaseous environment
2 - electric arc

3 - wire to fill

4 - welding bath

5 - electrode holder with protective
screen

6 - tungsten electrode

7 - metal billet

For DC operation, the electrode can
be connected to any contact, but most
often it is connected to the negative
contact. The initial characteristics of
the equipment can affect the quality of
welding.

The protective gaseous medium is
formed in the welding zone through a
special device - the electrode holder,
which allows you to measure the
amount of gas that comes into the
work area.

The VORHUT welding inverters are equipped with the LIFT TIG arc ignition function, in which when
the electrode is touched to the surface, an electric arc arises at a low current, which only heats

the surface and the electrode, and after raising the electrode, it goes into a stable working state.
With this method, there is a slight risk of the electrode melting, so this action should be carried out
without delay.

(4]

Welding equipment

Vertical
\

Welding Rod 60-75° [

Shield gas

15-30° 10

¥~ Tungsten electrode

‘Direction of travel
RARRARRARARRARAARRARARRARARRARRARAR!

When working, it is important to adhere to the constant position of the electrode holder and the
angle of supply of the welding wire. At the same time, the electrode holder should be kept at an
angle of 60-75 * relative to the surface, and the electrode should be kept at 15-30 *, while the end
of the welding wire must always be in a protective environment during the welding process.

Recommendations for the relative position of the electrode holder and welding wire

- 41 -



Flat layout Horizontal layout Vertical layout

A = working angle when welding in the left way
-10-20° (relative to vertical)

B = working angle 90°

C = wire feed angle 10-20°

D = Arc length: 1-1,5 x diameter of the electrode

Argon and Helium or their mixtures, depending on the metal to be joined, are usually used as a
protective medium for welding at direct current.

& Diameter Flat Tungsten Electrode Preparation
1/4-1/2x Dia
I l7 For more detailed explanations
*5 A regarding the preparation of a

Taper length
—>0C*— 2_3x Dia

-
J—a

5. SAFETY INSTRUCTIONS FOR WELDING EQUIPMENT

tungsten electrode, see the accompanying
documentation for such equipment. (TIG).

5.1 GENERAL

a) This tool cannot be used by persons under the age of 16.

b) Always unplug the plug before adjusting or changing accessories.

c) Wear appropriate personal protective equipment (such as welder’s mask, welder’s gloves,
respirator, etc.)

d) Do not work in rooms without ventilation or access of fresh air.

e) Use a fully unwrapped extension cord that can handle a load of 16 Amps

f) When welding some metals, the possible release of toxic gases, therefore, before starting work,
familiarize yourself with the recommendations for working with certain metals.

5.2 BEFORE USE

a) Ensure that the equipment is not mechanically damaged before operation.
b) Clear the working area near the equipment within a radius of 50 cm for free access of air to cool
the equipment.
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c) Check that the ventilation openings of the equipment are free of foreign objects.
d) Never use equipment with damaged cable insulation

5.3 DURING USE

a) Do not allow foreign objects near
b) Never use the tool without protective gloves and masks.

5.4 AFTER USE

a) After welding is finished, let the fan run for a while, and then turn off the equipment.
b) Disconnect the power cables only after unplugging the power cord from the outlet.
c) After finishing work, wipe the equipment from dust. Store in a protective case in a dry place.

6. USE

6.1 Preparation for work - welding with an electrode that burns (MMA).
The following describes the procedure for working with equipment.

! Do not turn on the power until you install the entire electrode in the electrode holder

a) Connect the power cables to the equipment according to the recommendations for this type of work.

b) Attach the clamp securely to the part.

c¢) Turn on the equipment and set the required amperage with the help of the regulator (as recommended
by the electrode manufacturer)

d) Make sure the MMA / TIG mode switch responds to the MMA mode.

e) Ignite the arc and start welding (to do this, run an electrode across the surface to create a spark and
establish a stable electric arc), depending on the chosen technique:

- direct passage, in which the electrode performs small straight movements in the direction of welding

- amplitude passage in which pendulum movements are performed from side to side with an electrode

= When performing work, take into account the operating cycle of the
equipment and do not allow overloading, pauses the work. In case of non-
observance of working cycles, the equipment protection will work, which
will be indicated by a corresponding indicator, in which further work will be
possible only after cooling of the working elements.

6.2 Preparation for work - welding with an electrode that does not burn (TIG)

This equipment can be used for welding by an electrode that does not burn

in a protective environment. To do this, you must separately purchase an

electrode holder such as WP9, WP20, WP18 and gas balloon equipment.

Before using this method of welding, make sure beforehand that the

selected materials (a mixture of protective gaseous medium and electrode material) are suitable for

welding the selected metal.

a) Connect the power cables to the equipment according to the recommendations for this type of
work.

b) Attach the clamp securely to the part.

c¢) Turn on the equipment and set the required amperage with the help of the regulator (as
recommended by the electrode manufacturer)

d) Ensure that the MMA / TIG mode switch responds to the TIG mode.

e) Open the gas supply valve on the handle of the electrode holder
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f) Touch the electrode to the surface with a quick movement (after the electrode is detached from
the surface, an electric arc is formed)
g) Start welding

7. TIPS ON USE

a) Before doing the main work, practice welding and, if necessary, correct the current strength

b) When welding, make sure your movements are of the same amplitude and speed, so you get a
reliable weld

c) Avoid contact of the electrode with the surface during the welding process, this may cause it to
stick, and also reduce the quality of the weld

d) Consider the type of electrode and recommendations for its application, which are indicated on
the manufacturer’s packaging.

8. STORAGE / SERVICE
8.1 This tool is not suitable for industrial use.

8.2 Always keep the tool and its cord clean.

= Unplug the power cord before cleaning the instrument

8.3 In the event of a breakdown - contact an authorized service center for repair only by qualified
specialists and only using original spare parts.

9. WARRANTY LIABILITY
9.1 The warranty term for VORHUT tools makes 24 months from the day of sale by a retail network.

9.2 During a warranty term the proprietor of instrument has a right on free repair of item on faults
that are was performed due of production defects.

9.3 Without providing of warranty coupon, warranty repair will not been executed. At the not fully
filled warranty coupon, absence of the original packing with instruction, quality claims will not been
accepted. The technical check of instrument for the purpose establishment of warranty case is con-
ducted only in the authorized serice centre.

9.4 Warranty obligations does not spread to the next cases:

a) Non-fulfillment by the user of these instructions after using and application the tool not on purpose

b) At presence of mechanical damages of body or power cord, cracks, and damages, that may
caused by the action of aggressive environments, high temperatures, and also hits made by other
object or make them captured in ventilation holes.

c)At disrepairs that is caused in investigation of normal wear of tools components

d) At disrepairs that is caused as a result of overload, that stipulated burn of rotor and stator or other
knots and components, and also as a result of mismatch of parameters of the electric system to
nominal tension.

e) On wearing parts (coal brushes, gear-wheels, rubber ynnotHutenu, stuffing-boxes, protective
casing, directing rollers, barrels) and removable accessories (cartridges, boraxes, drills, crowns,
adapters, etc.)

f) At the attempts of independent repair of instrument in a warranty period, about what testify will be
for example, cracks on tool edges at the fasten connections.

g) In case missing, damaging or changing of serial number inflicted on an instrument and/or his
disparity with indicated in warranty
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9.5 TERMS of SERVICE MAINTENACE “+1”

a) On the terms of the program “ 1 “ the proprietor of instrument has a right on free implementation
of works on repair of instrument during 36 months from the date of sale of instrument by a retail
network, regardless of warranty case.

b) Cost of spare parts, at a not warranty case or after completion of basic warranty term, is com-
pensated by the proprietor of instrument.

¢) On technical maintenance of instrument labour action of n.9.5-a does not spread.

10. ENVIRONMENT

Do not dispose of electric tools, accessories and packaging together with household waste material
(only for EU countries)

- in observance of European Directive 2012/19/EC on waste of electric and electronic equipment
and its implementation in accordance with national law, electric tools that have reached the end of
their life must be collected separately and returned to an environmentally compatible recycling facility.

11 STORAGE TERM

a) This tool should be stored in a dry place at ambient temperature of +5...+25°C

b) The warranty period of storage is 5 years from date of produce (without seal removal of original
packaging and storage conditions fault)

c) After warranty period of storage expired, the instrument should be maintained at a service center
on the integrity of the rubber seals, gaskets and its replacing, in necessary, and grease replacement.

12 TOOL’S OPERATION PERIOD
a) Tool’s operation period equal 5 years from date of sell

b) Actual operation period may be different, as it depends on the tools operation conditions, users
guide fulfilment, on time tool maintenance, etc.
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3BAPIOBANBHHIE  MW200 DC

IHBEPTOP

CBAPOYHbIii MW250 DC

WHBEPTOP
WELDING INVERTER

[aTa BupobHuyTea:
[aTa npounsBoacTea:
Production date:

CepiliHuin HoMep BKa3aHO Ha KOpMyCi iHCTPYMEHTY
CepunHbIN HOMEp yKa3aH Ha Kopryce MHCTPYMeHTa
Serial number is applied directly on tool body

Afpecu cepBiCHUX LIeHTPIB HaBeAeHi B rapaHTiHOMY IUCTI
AZpeca cepBUCHbIX LLIEHTPOB yKa3aHbl B rapaHTUNHOM fncTe
Please see your nearest service center on the Warranity sheet

BupoBHMK MOXe 3MIHWTWU 30BHIWHIA BUrmsg Bupoby abo #oro xapakTepucTuku 6e3 nonepegHboro
NoBIAOMIIEHHS crioXuBaya. InntocTpadii, nokasaHi B Wil iIHCTPYKLiT MOXYTb BiApi3HATUCS BiA dhakTUYHOro
BUrnsigy Bupoby. Bupo6HWK He Hece BiANoBiAanbHOCTi 3a oneyvaTky, WO MOXYTb MICTUTUCS B LI IHCTPYKLi.

Mpon3BoanTEnb MOXET U3MEHNTD BHELLHWIA BUA U3AENWS UMW ero XapakTepUCTUKkM 6e3 NnpeaBapuTenbHOro
yBeJOMIEHUs NOTpebuTens. nnocTpauum, NpuBeaeHHble B AaHHOW WHCTPYKUMKM MOTYT OTIMYaTcs ot
chakTuyeckoro Buga nsgenus. NMpoussoauTers He HECET OTBETCTBEHHOCTH 3a oneyvaTku, KoTopble MOryT
copepxartcsi B JaHHON UHCTPYKLUMN.

Supplier can change design and charasterisics of item without customers notification. Images in this
manual is for reference only. Supplier does not bear any responsibility for the misprints in this manual.
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