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GOODEL

MaTtepuanoseaeHue r__E
(obwmnm 0630p)

MeTannnyeckue MaTepuasibl 4ENATCA HA HEPHbIE N LUBETHbLIE.

K YEPHbIM OTHOCATCA XKee30 U Cr1aBbl Ha €ro OCHoBe — CTa/In N YYTYHbI. Bce ocTtanbHble
MeTa/1/ibl OTHOCATCA K LLBETHbLIM.

LiIBeTHble MeTan/ibl BCTPEYAOTCA pPeXKe, YemM Keneso W 4yacto ux Aobblya cTouT
3HauMTeNbHO Aoporke. OAHAKO UBeTHble MeTa//lbl YacTo 061aaatoT TaKUMM CBOMCTBAMMU,
KaKue y »kenesa He 06Hapy»KMBAIOTCA, M 3TO ONPaBAbIBaET UX NPUMEHEHHUE.

BblpaxKeHne «LUBETHOM MeTann» obbACHAETCA LUBETOM HEKOTOPbIX TAMENbIX METa/N/I0B:
TaK, HAaNpUMep, Meib UMEET KPaCHbIM LBET.

Ecnn meTannbl COOTBETCTBYHOLWMM o6pa30M cMmellaTb (B pacniaaB/1eHHOM COCTOFIHVlVI), TO
NoJs1ly4akoTCA ChaBbl. Cnnasbl 06na,£|,a+0T Ayvyuwmmum CBOVlCTBaMVI, yem meTajzsbl, U3
KOTOPbIX OHWN COCTOAT.
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CTanblo Ha3bIBaeTCA CMNJiaB Kese3a C yr1epogom, B KOTOPOM yriepoaa GUOODEL
coaepKutca He bonee 2,14%. ITo TeOpeTMHECKOE onpeaesieHune.
Ha npakTuKe B CTanAx, Kak NpaBuao, He coaepXutca yrnepoaa bonee 1,5%.

Knaccudukauma ctanemn

Mo XMMUYEeCKOMY COCTaBy CTaJin MOTYT ObITb yrnepoaunucrteimun, cogepralllumum xeneso, yrnepoa um
npmnmecn n 1ermpoBaHHbIMn, cogeprawmmm ONONHUTE/TbHO NETNPYHOLWNE S/TEMEHTDI,
BBEAEHHbIE B CTa/1b C Ue/iIblO USMEHEHUA €€ CBOWCTB.

B 3aBMCMMOCTM OT coaepKaHuA yrnepoaa yrnepoancroie ctanu boiatoT:

» Huskoyrnepoauctbie (C po 0,25 %);
» cpepHeyrnepoauctbie (C=0,3...0,6 %);
» BbicoKkoyrnepoauctble (C> 0,6 %).

~ el . - \ e an @

B 3aBMCUMOCTM OT CYMMAPHOTO COAEPKAHUA NErNPYIOLMX 3/IEMEHTOB JIErMPOBaHHbIE CTa/In
AenaT Ha:

» HU3KONerMpoBaHHble (coaeprKaHMe Nernpyowmx 31eMEHTOB B cymme He bonee 2,5 %);
» nernposaHHble (o1 2,5 o 10 %);

» BblcOKONernpoBaHHble (bonee 10 %).
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Knaccndpumkauma ctaneu E

Mo Ha3HaYeHWUIOD Pa3MYaAlOT CTaIM KOHCTPYKLMOHHbIE, nAywMe Ha W3roTOBJIEHUE
NEeTane MallWH, KOHCTPYKUUIA U COOPYKEHUN U UHCTPYMEHTA/NIbHbIE, MAYLIME HA
N3roTOBNEHNE Pa3/INYHOrO MHCTPYMEHTA, a TaKMKe CTa/In CreumasbHOro HasHayeHusa ¢
0COObIMMN CBOMCTBAMMW: HEPIKABEIOLLME, }KAPOCTOMKUE, KAPONPOYHble, U3HOCOCTOMKMNE, C
0COObIMM INEKTPUYECKMMM U MArHUTHBIMU CBOMUCTBAMU U Ap.

HeprkaBetlowas ctanb — NerMpoBaHHan CTajb, YCTOMUYMBAA K KOPPO3nKn B atmocdepe U
arpeccuBHbIX cpeaax.

OCHOBHOM NErnpyownin aeMeHT HepKasetowen ctanm — xpom Cr (12-20 %).

MeTannnyecknuim xpom
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HyryHOM Ha3bIBalOT CMaB Xenesa C yrepoaom, cogepkalimin ot 2,14 1o 6,67% GOODEL

yrnepopa. Ho 310 Teopetnyeckoe onpegeneHune. Ha npakTuke cogepaHue
yrnepopga B YyryHax Haxogmtca B npegenax 2,5-4,5%.

YyryH MMeeT HU3KYIO N1IaCTUYHOCTb, TBEPAOCTb, MPOYHOCTb U ABAAETCA OYEHb XPYNKUM
MaTepmnanom. Ytobbl yay4LwnTb 3T CBOMCTBA, YYryH NErnpyoT amn TepmoobpabaTbiBatoT.

Knaccudpumkauma 4yryHoB

B 3aBUCMMOCTM OT COCTOAHUA yrnepoda B 4yryHe pa3/inyatoT:
» benbiin YYryH, B KOTOPOM B€Cb yrnepog Haxogautca B CBA3aHHOM COCTOAHUU B BUAE Kap6m,u,a;

» CepblA YyryH, B KOTOPOM YIrneposd B 3HAYMTE/IbHOM CTENEHU WA MONHOCTbIO HaxoauTCA B
cB06OAHOM COCTOAHMM B GOpPMe NaacTUHYaToro rpaduTa;

» BbICOKONPOYHbIX YYryH, B KOTOPOM Yrnepod B 3HAYUTE/IbHON CTENEeHW WAN MNOJNHOCTbIO
HaxoauTca B cBOOOAHOM COCTOAHUM B dopMe LLIAPOBUAHOTO rpaduTa;

» KOBKMW 4yryH, B KOTOPOM BEeCb Yyrnepog WAM 3HAYUTeNbHAA 4YaCTb €ro Haxogutca B
cB06OAHOM COCTOAHMM B GOpPME XN10MNbeBUAHOTO rpaduTa.

Taknm obpa3om, YyryH (Kpome 6enoro) otanyaeTcs oT CTaAn Ha/IMYMEM B CTPYKTYpe rpaduUToBbIX
BKJIOYEHUN, @ MexXKay cOOOM YyryHbl pa3inyatoTcss poOpPMOM 3TUX BKIHOYEHUN.
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INEeKTpoabl ANA CBAPKU YrNepoaAnNCTbIX r__E
M HU3KONIErMPOBAHHbIX CTaNen

Bbibnpan cBapoYHbIE INEKTPOAbl CNeAYET YYMUTbIBATb, YTO UX XapPaKTEPUCTUKN U obnacTb
NPMMEHEHNA BO MHOIOM 3aBUCAT OT BMAA MOKPbITUA, KOTOpoe NpeacTaBAAeT CMecCb
NOPOLLUKOOOPA3HbIX MaTepuasioB, HAHECEHHbIX HA CTEP)KEHb W3 METaNIMYEeCKOM
NPoBO/IOKN. OCHOBHbIE 33424 NOKPLITUA 3/1IEKTPOAOB — 3TO obecrneyeHne cTabunbHOCTH
ropeHusa Ayru, 3almuTa CBapOYHOM BaHHbl M obecneyeHme 3aAaHHbIX MeXaHUYECKUX
XapaKTePUCTUK CBAPHOTO LLIBA.

B cocTas NOKPbITUA 3NEKTPOAOB BXOAAT
MeTabl, opraHn4yeckKkue MaTepunasbl,
MWUHEpPAaibl U CBA3YHOLWME BELLECTBA.

TonwmMHa  MNOKPbITUA, KAK  MNpasunio,
coctaBnAer or 1 pno 3 MM, YTO
paBHO3Ha4yHO 15-30% oT ero Beca.




BuAabl NOKPbITUA 3N1EKTPOA0B
no NOCT 9466-/5
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GOODEL

Ha3HayeHue 3N1eKTpoaoB NO TUNaAM
M MapKam

CBapKa KOHCTPYKLUMIM U3 YINepoamnCTbiX U HU3KONETMPOBaHHbIX CTasiel C BPEMEHHbIM
OcHoBHoOe YOHWU-13/45 ConpoTMBAEHNEM pa3pbiBy He 6onee 412 MMMa (42 Krc/mm?), Koraa K meTansy LWea
NpeAbABAAITCA NOBbIWEHHbIE TPeb0BaHMA NO NAACTUYHOCTU U YAAPHOM BA3KOCTH

GOODEL-OK46
GOODEL MP-3
GOODEL MP-3C
GOODEL 0O3C-12
GOODEL AHO-4

AHO-21 CBapKa KOHCTPYKLUMI U3 YINepoaUCTbIX U HU3KONETMPOBaHHbIX CTasie C BPEMEHHbIM
03C-12 conpoTuBneHnem paspbisy He 6onee 451 MMMa (46 krc/mm?)
MP-3
MP-3C
Pytnnosoe AHO-4
03C-14
03C-6

PyTnnoso-
LenntonosHoe

CBapKa 0cob60 OTBETCTBEHHbIX ¥XECTKUX KOHCTPYKLUUI M3 YINEPOAUCTbIX U
HU3KO/IEFMPOBAHHbIX CTaNeN, C BpeMeHHbIM COnpoTuBaeHMem paspbiey Ao 451 MMMa
(46 Krc/mm?), paboTaroLmx NpM 3HaKONEPEMEHHbIX Harpy3Kax U MOHMMEHHbIX
Temnepartypax

OcHoBHOe YOHMWU-13/55K
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Ha3HayeHue 3N1eKTpoaoB NO TUNaAM
M MapKam

OcHoBHOE

OcHoBHOE

OcHoBHOE

OcHoBHOE

YOHWU-13/55

GOODEL-52U

GOODEL-OK48
AHO-11

TMY-21Y
LLy-5

AHO-25

YOHWU-13/55Y

YOHWU-13/65

YOHWU-13/85

CBapKa OTBETCTBEHHbIX KOHCTPYKLNI U3 YINEPOANCTLIX U HU3KONETMPOBAHHbIX
CTanen c BpeMeHHbIM conpoTneaeHmem paspbisy 500-640 Mla

PekomeHAayloTCA AN O4HOCTOPOHHEM CBAapKM KOPHEBOTO WBa TpybonpoBoaos us
CTazien C HOPMATMBHbLIM NpeaesIoM NPOYHOCTM A0 588 MIla BKAOUNTENBHO

PekomeHAyTCA ANA CBAPKU KOHCTPYKLMIA paboTalowmx B YCOBUAX CTAaTUYECKUX U
ANHAMUYECKMX 3HAKONepeMEHHbIX HarpysKkax

PekomeHAyTCA ANA CBAPKU OTBETCTBEHHbIX METAZIOKOHCTPYKLUMIA U TpybonpoBoaos

PekomeHAyTCA ANA CBAPKU KOHCTPYKLMIA U3 HU3KO/IETMPOBaHHbIX CTanel
paboTaloLmxX NPU OTPULATENbHBIX TeMNepaTypax Ao -60°C

CBapKa OTBETCTBEHHbIX KOHCTPYKLNI U3 YINEPOANCTBIX U HU3KONETMPOBAHHbIX
CTanen c BpeMeHHbIM ConpoTuBaeHMem pa3pbiBy Ao 539 MlMa

CBapKa OTBETCTBEHHbIX KOHCTPYKLNI U3 YINEPOAUCTLIX U HU3KONETMPOBAHHbIX
CTanen c BpeMeHHbIM conpoTuBaeHmnem paspbiBy Ao 590 MMa, B Tom yncne
KOHCTPYKLMN, paboTatowmx Npm NOHMKEHHbIX TeMnepaTypax

CBapKa OTBETCTBEHHbIX M 0COOO OTBETCTBEHHbBIX KOHCTPYKLUNI U3 NErMPOBaHHbIX
CTanein NoBbILWEHHOM M BbICOKOM MPOYHOCTM C BPEMEHHbBIM CONPOTUBIEHNEM
pa3pbiBy 690-980MTla




GOODEL

[lonynAapHble aneKTpodbl TUNa 346

246—GOODEL-OK46—@-Y,

GOODEL-OK46 E 430(3) - PL| 11

HAKC, PPP, TOCT P

246—GOODEL MP-3—-0-V. HAKC,
E 430(3)-PL 11 MpomTexCtaHaapT

GOODEL MP-3
246—AHO-21-@-YA
E435-PU 11 rocre

346-MP-3—@-yN
E 431(3)-P 26

AHO-21

MP-3 HAKC, PPP, TOCT P

dNeKTpoAbl 3TOM rpynnbl NpeaHasHavyeHbl 41A CBAPKM PALOBbIX U OTBETCTBEHHbIX KOHCTPYKLUMIA U3 YINEPOAUCTbIX U
HWU3KONETMPOBAHHbIX CTasiell C BPEMEHHbIM CONpPOTUBNEHMEM pa3pbiBy Ao 451 Mla. MpumeHATCA AN NPUXBATOK,
KOPHEBbIX WWBOB, 3aBapKM LLUMPOKMX 3a30P0B.

JneKkTpoabl mapoKk GOODEL-OK46, GOODEL MP-3 u AHO-21 xapaKTepusylTcA BbICOKMMM CBApPOYHO-
TEXHO/IOTMYECKMMWU CBOMCTBAMMU: NETKUM BO3OYyKAeHMEM ayru, CTabUNbHOCTbIO €€ ropeHuA BO BpemA npoLlecca
CBApKM, NErkom OTAeNAeMOCTbO LWAAKOBOM KOPKM, Xopowmm GOPMUPOBAHMEM CBApPHOMO LWBA W  HU3KOMU
4yBCTBUTE/IbHOCTBIO K OKUCZIEHHON NOBEPXHOCTW. [ONyCKaeTcA CBapKa cpeaHen Ayron.

AnekTpoabl mapkn MP-3 obecneynBaloT NErKoe NepeKpbITUE 3a30P0B NPU CBApPKe Ha MOHTaxe. [lonycKaeTca cBapKa
cpegHen Oyrom M N0 OKUC/AEHHOW MOBEPXHOCTU. XapaKTepu3ykTCA BbICOKMMW CBAPOYHO-TEXHOOTMYECKMMMU
CBOMCTBaAMM.

CBapKa 3TUMUN MAPKaMU INEKTPOAO0B MOXKET BbINO/MHATLCA KaK HAa NnepemMeHHOM, TaK U Ha MOCTOAHHOM TOKe.
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[TonynAapHble aneKkTpodbl TMna 350A

350A-YOHW-13/55-@-YA WMHTEPTA3CEPT,

EOLRS s E515-6 20 HAKC, PPP, TOCT P

350A-GOODEL-52U-@-YA NMHTEPTA3CEPT,
E516-610 HAKC, TOCT P

GOODEL-52U

D50A-LLY-5-@-yA
E513-620 rocre

J350A-TMY-21Y-@-Y,
E513-620 rocre

Lly-5

TMY-21Y

dneKkTpoAabl 3TOM rpynnbl NpeaHasHAYeHbl ANA CBAPKM OTBETCTBEHHbIX KOHCTPYKUMIA U3 YINepoaMUCTbIX U HU3KONErMpOBaHHbLIX CTanen ¢
BPEMEHHbIM CONpPoTMBeHMeM pa3pbiBy A0 490 Mla (50 krc/mm?). Ho Kaxaas MapKa MMeeT CBO cneuuduKy HasHauyeHus.

YOHWU-13/55 — ana cBapknm 0COBO OTBETCTBEHHbIX KOHCTPYKUMIA W3 YrIEPOAUCTbIX M HU3KONErMpOoBaHHbIX cTanei, pabortalowmx npu
oTpuLaTeNbHbIX TemnepaTtypax Ao -40 °C n 3HaKonepeMeHHbIX Harpyskax (Hanbonee yHMBepcanbHble 3NEKTPOAbI).

GOODEL-52U — ansa cBapKM KOPHEBOTO LBA NOBOPOTHbIX M HEMOBOPOTHbIX CTbIKOB TPY6ONPOBOAOB K/acca NpoYHocTM A0 K60 BKAOUMTENBHO,
a TaKXe AN1Aa CBapKM Bcex cloeB WwBa TpybonpoBogoB Knacca npoyHocTM Ao K54 BKAtouMTenbHO. TaKKe MPUMEHAIOTCA AN CBApKU
OTBETCTBEHHbIX KOHCTPYKLMI, paboTatowmx Npu oTpuLaTenbHbix TemnepaTtypax o -50 °C.

LIY-5 — pna cBapku TpybHbIX AeTanein n cbopoUHbIX eANHUL, NOBEPXHOCTEN TenI00OMeHa KOT/10arperaTtos, a TakKe KOPHEBbIX LWBOB CTbIKOB
TO/ICTOCTEHHbIX TPYO6ONPOBOAOB M3 YINEPOANUCTbIX U HU3KONETMPOBAHHbBIX KPEMHEMAPraHLLOBUCTbIX CTanen.

TMY-21Y — pana cBapkM METAN/NIOKOHCTPYKLUMIM U TpybonpoBOAOB, a TaKXe 3HepreTMYeckoro obOOopyAoBaHUA 3SNEKTPOCTAHUUN U3
YINepPOAUCTbIX U HU3KOIErMpoBaHHbIX (TMna 15IC) ctanei.
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OcobeHHOCTU aneKTpoaos Tnna 350A r__E

DNeKTpoabl C OCHOBHbIM BMAOM NOKPbITMA TUNa ID50A XapaKTepu3yrTCcA BbICOKMMMU
NOKa3aTeNs MM NAACTUYHOCTM U YAAPHOM BA3KOCTM MNPU HOPMAJIbHbIX M HU3KUX
Temnepartypax, a TakxKe 06,1aaatoT MOBbILEHHOW CTOMKOCTbID MPOTMB 0Opa3oBaHUA
ropAYnNX TPELLUH.

9TO AOCTUraeTcs 3a CYET HU3KOro CoAepXKaHMA ra3oB, HEMETAN/IMYECKUX BKAOYEHUN U
BpeAHbIX npumecen. TaKKe ra303aWMTHAA cpeda MUHEePasbHOro MPOUCXOXKAEHMUA,
coctoAwasa B ocHosHom 13 CO n CO,, nvweHa Bogopoaa, npmsoaaLLero K obpas3oBaHuio
XONOAHbIX TPEWMUH B HanaaBneHHOM meTtanne. lepeHoC meTanna B CBAapPOYHYH BaHHY
NPOUCXOAUT CPEAHUMMM U KPYMHbIMWU KanJiMK, PacniaB/eHHbIM MeTann NnoJiyYyaeTcs
BA3KOTEKYUYUM.

MeTann wea XxapakTepmsyeTcs HU3KUM CoaeprKaHMem BOA0POAA U BbICOKOM CTOMKOCTbIO
NPoTMB 06pa3oBaHUA KPUCTANNM3AUMOHHbIX TpewmH. CBapKa BbINOJAHAETCA KOPOTKOM
ZIYroM NO TWATe/IbHO OYULLEHHOM OT PXKaBUMHbI, OKaJIMHbI, Macsa U APYrMX 3arpA3HeHnM
NOBEPXHOCTU Ha MOCTOAHHOM TOKe 0O6pPaTHOM NONIAPHOCTM.

INeKTpoabl 3TOro TMNa TPeOYyT cTpororo cobaaeHUs YCnoBUIMA XpaHeHusa (B cyxom
BEHTUIMPYEMOM MOMELLEHUN) U 00A3aTENBbHOM NPOKAJIKM NPU BbICOKMX TemMnepaTypax
nepes NPMMeEHEHNEM.
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JneKktpoabl YOHU

= - —¢—
D42A-YOHW-13/45-@-YA HAKC, PPP, FOCT P

YOHW-13/45 =

350A-YOHW-13/55-@-YA NMHTEPTA3CEPT,
E515-620 HAKC, PPP, TOCT P

YOHU-13/55

- - —(—
260-YOHW-13/65-@-Y, [OCT P

YOHU-13/65 E513—E 20

385-YOHW-13/85-@-N[,

PO E-12I2CM-0-5 20

Mpon3BoacTBO cBapoYHbIX anekTpoaos «YOHU» B Poccum 6bino HavaTo B 40-x rogax XX BeKa, nocne Ux M30bpeTeHua BblAaoWMMC YYEeHbIM
MNeTpaHem KoHCcTaHTUHOM Baunasosuuem.

B aBTOpCcKOM cBUAeTenbcTBe 6bina 3anncaHa mapka «YOHUU-13» (YHuBepcanbHaa Obmaska HayyHo-UccnenosaTtenbckoro MHcTuTyTa No13), Ho ¢
TeYeHMeM BpemMeHW nocnefHio 6yksy «M» cTann cokpawatb A NPoOcToTbl 0603HaYeHUA. CerogHA MOMKHO BCTPETUTb pa3Hoe 0603HayeHue
MapKu, Kak «YOHU-13», Tak u «YOHUN-13», 4yTo ABNSAETCA OAHUM U TeM Ke 0603HaYeHnem oaHoM Mapku. LUudpbl nocne «/», Hanpumep, YOHU-
13/55 0603Ha4aloT BpeMeHHOoe CoONpoTUBAEHME Pa3pbiBy MeTanna LWBa.

YOHWU-13/45 — panAa cBapkM 0COBO OTBETCTBEHHbIX KOHCTPYKUWMM W3 HU3KOYINEPOAUCTbIX U HU3KOMErMPOBaHHbIX CTafell C BPEeMEHHbIM
conpoTusneHmem paspbiy Ao 412 MMa, Korga K MeTanly CBapHbIX WBOB NPeAbABAAIOTCA NOBbILWEHHble TpeboBaHUA NO NAACTUYHOCTU U yAAPHOWN
BA3KOCTW.

YOHMWU-13/55 — ansa cBapkM 0c0H60 OTBETCTBEHHbIX KOHCTPYKLMI U3 YINEPOAMUCTbIX U HU3KONErMPOBAHHbIX CTANel C BPEeMEHHbIM COMPOTUBNEHNEM
paspbiBy 40 490 MMMa, paboTatowmx Npu OTPULATENbHbIX TeMNepaTypax U 3HaKoONepeMeHHbIX Harpy3Kax.

YOHU-13/65 — pna cBapKM OTBETCTBEHHbIX KOHCTPYKLMIA U3 HU3KOYINEPOAMUCTbIX U HU3KONETMPOBAHHbIX CTaNnel C BPEMEHHbIM CONPOTUBAEHUEM
paspbiBy 40 590 MMMa, B TOM YnCne U AN5 CBAaPKM KOHCTPYKLMIA, paboTatoWMX B YCNOBUAX NOHUMKEHHbIX TEMNepaTyp.

YOHWU-13/85 — Ana cBapKM OTBETCTBEHHbIX KOHCTPYKUMI M3 NIerMpoBaHHbIX CTasied MOBbIWEHHOW M BbICOKOW MPOYHOCTU C BPEMEHHbIM
conpoTueaeHmem paspbisy 690-980 MIla.
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D/1IeKTpoAabl ANA CBAPKU
BbICOKONErmMpoOBaHHbIX CTanen

dneKkTpoAabl rpynnbl ANA CBAPKM KOPPO3UMHO-CTOMKUX CTasieM W cnnaBoB obecneymsatoT
NONy4YeHME CBAPHbIX COeauMHEeHUN, obnagatowmx Tpebyemon CTOMKOCTbIO MPOTUB KOPPO3nn B
aTMochepHOM, KNCNOTHOMN, LLENOYHOW N APYTNX arPEeCCUBHbIX Cpeaax.

HekoTopble MapKn AaHHOM rpynnbl MMeoT 6onee WNPOKY 061acTb NPUMEHEHUA U UX MOXKHO
MCNONb30BaTb HE TOJIbKO ANA MOJIYYEHUA COEAUHEHUI C Tpebyemo KOPPO3NOHHOM CTOMKOCTbIO,
HO W B KayecTBe 3N1eKTPoAoB, 0b6ecneuymBaloliMX BbICOKYHO KapOCTOMKOCTb M *KapOMnpPOYHOCTb
MeTasnna Wwea.

Ocobble  XapaKTEePUCTUKU  HEpPrKaBenKK, a
TaK¥e HEeCKO/NbKO 0cobeHHOoCTel CBapuBaHUA
[AaHHOro MmaTepuana TPebylT npUMeEHEHUA
cneumasibHbIX CBapO4YHbIX MaTepPUanos.

CBapKa HepXKaBeMKM MPOCTbIMU 3NEKTPOAAMMU
OTPULATENIbHO  CKa3blBAaeTCAd Ha  KayecTse
CoOeAUHEeHMss U  MOBbIWAET BEpPOATHOCTb
NOSABNEHUS MUKPOTPELLMH.
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OcobeHHOCTU CBAPKKU I'__E

BbICOROJ1IETNUPOBAHHDbIX CTaneun

Ha cBapuBaemMoCTb Hep)KaBewwmx cTanen BAUAET pag CBOMCTB, KOTOPbIMM OHMU
obnapator:

» [loHWKeHHaa B 1,5-2 pas3a NO CpaBHEHWUK C HU3KOYIepoaAMUCTbIMU CTa/IAMMU
TenaonpoBOAHOCTb, BblI3blBAlOWAA KOHUEHTpauuo TenaoTbl U yBe/nvyeHue
NponsiaB/ieHNA MeTanna B 30HE CBapPKU. ITO CBOMUCTBO AMKTYeT HeobxoanmmocCTb
YMEHbLUEHMA MPU CBapKe HEePXaBEWKM CUNbl TOKA Ha 15-20% B CpaBHEHMM C TOKOM
ANA 0ObIYHbIX CTaNEMN.

» bonblon KO3IPPUUMEHT JIMHEMHOro pacwmpeHma W obycnoBneHHaa 3TUM
3HaYUTeNbHaA INTENHAA ycadKa YBeNMYMBaAtoT aepopmaumto MeTansia B npouecce U
nocne cBapKu. [lpu OTCYTCTBMM [AOCTAaTOYHOrO 3a30pa MeXKAy CBapuMBaemMbiMU
aAetanamm, obnagarowmMmMmm 3HAYUTENIbHBIMM TONWMHAMM, 3TO MOMKET MPUBOAUTH
AaXKe K TpewmnHam.

» BbICOKOE 3/1EKTPUYECKOE COMPOTUBJIEHME NMPUBOAUT K CUJIbBHOMY HArpesy 3/IEKTPOAA
M3 BbICOKONErMPOBAHHOW CcTann. [na CcHWXKeHnA oTpuuatenbHoro 3¢deKTa,
3NEKTPOAbl C XPOMOHUKENEBLIMU CTEPXKHAMM BbIMYCKAtOTCA ANAMHOM He 6onee 350
MM.



g GOODEL
CopgepXaHue peppnTHON Pa3bl B

HalJ1aBJ1IEHHOM METa/Jl/lie

Pepput — TBEPAbLIN PacTBOP BHEAPEHMA yriepoaa B a-Kenesde ¢ 06BbEMHO-LEHTPUPOBAHHOM
Kybuyeckom peLléTkon.

AyCcTeHUT — TBEPAbIA pPacTBOP BHeAPEHUA YIrnepoda B Y-Kene3e C rpaHeueHTPUPOBaAHHOM
Kybunyeckom peLéTkon.

MpucytcTBne pepputHo dasbl MEHAET TEXHOIOTMYECKME U SKCNYyaTaUMOHHbIe CBOWCTBA CTa/IN U
N3nenNin U3 Hee.

Mpu oTcyTcTBUU GeppuTHOM dasbl, MU NPU MANOM ee CoAepHKaHUN, OBHapPYKeHa CKNOHHOCTb K
06pa30BaHMIO rOPAYNX TPELLMH B CBAPHbIX LUBAX.

Mpu 6onee BbICOKMX MoKasatenax ¢epputHoin ¢dasbl HabnwaaeTca TEHAEHUMA K CHUMKEHUIO
NAAaCTUYHOCTM U YAAPHOM BA3KOCTU MOCNE BblAEPXHKKU NMPU NOBbIWEHHbIX TemnepaTtypax (600 —
800° C) 1 K CHU}KEHWNIO KOPPO3NOHHOM CTOMKOCTU B HEKOTOPbIX arPecCcUBHbIX cpeaax.

MpucyTtcTBne peppuUTHOM Pa3bl MOXKET yxXyawaTb paboune cBOMCTBA CTanM B 06/1aCTU KPUOTEHHbIX
TemnepaTyp, HO MONOXKUTENIbHO B/IMATbL Ha HUX B YCIOBUAX KOPPO3MKM NOA, HANPSKEHUEM.

CopneprkaHne pepputHon dasbl B HanaaBneHHOM meTanse pernamenTtupyet FOCT 10052-75.




[TonynApHble MapKK 3N1eKTPOoA0B
NNA CBAaPKU BbICOKONIETMPOBAHHbIX CTaslen

2-10X25H13r2-03/1-6—@-B/
E-2975-5620

2-07X20H9-03/1-8—@-B/,
E—-2004-56 20

2-08X20H9I26-L1/1-11-@-BA,
E—-2005-56 20

E-2453-6520

GOODEL

MpeaHa3HayeHbl ANA CBAPKM KOHCTPYKLUUIA U3 *KapOCTOMKMX CTanen
MapoK 10X23H18, 20X23H13, 20X23H18 u ap., paboTatowmx npu
Temnepatype go 1000°C, B cpefax He coaepalunx CEPHUCTbIE
COeAMHEHMA, a TaKKe CBAPKN ABYXCNOMHbIX CTasei CO CTOPOHbI
NernpoBaHHoro cnos 6e3 TpeboBaHMM NO cToMKOCTU NpoTuB MKK

MpeaHa3HayeHbl AN CBAPKM KOHCTPYKLUUIA M3 KOPPO3MOHHOCTOMKMX
ctaneit mapok 08X18H10, 08X18H10T, 0818H12b 1 Mm Noao6HbIX, KOraa
K MeTanny Wea He NpeabABAATCA KECTKMe TpeboBaHMSA NO CTOMKOCTH
npotns MKK

MpeaHa3HavyeHbl AR CBaPKN KOHCTPYKLMIM N3 KOPPO3UOHHOCTOMKMX
cTaneit mapok 12X18H10T, 12X18H10, 09X18H12b 1 nm noao6HbIX,
paboTatoLmx B arpeccmBHbIX cpeaax, Korga K metanny Wwea
NPeabaBASIOTCA KECTKME TPpeboBaHMA Mo CTOMKOCTU NpoTuB MKK

MpeaHa3HavyeHbl 1A CBapPKN KOHCTPYKLMIM N3 KOPPO3UOHHOCTOMKMX
cTaneit mapok 12X18H10T, 12X18H10, 09X18H12b 1 um noao6HbIX,
paboTatowmx npu TemnepaTypax 570-650°C 1 BbICOKOM AaBAEHUM, A
TaKXXe AN1A CBAapKWU CTaNeln Tex e MapoK, Koraa K MeTanny Lwsea
npeabsasastoTca TpeboBaHMA No cTonmkocTu npotms MKK

AnekTpoabl mapok 03/1-6, 03/1-8, UJ1-11, UT-15 umetot cBngetenbctso HAKC (rpynnbl
TexHun4yeckux yctpomncts: O, KO, HIAO, OXHBIM).



GOODEL

[TonynApHble MapKK 3N1eKTPOoA0B
NNA CBAaPKU BbICOKONIETMPOBAHHbIX CTaslen

2-09X19H10M2M26-HX-13—-@-B/,
E—-2005-56 30

3-10X20H9r6C-H1N-48r-@—-BLA
E-0050-56 20

HUWN-48I

3-11X15H25M6Ar2—3A-395/9-@¢-BA,
E-000-56 20

9A-395/9

3-07X19H11M3M2$->3A-400/10Y-@-BA
9A-400/10 E—-2004-56 20

MpeaHa3HavyeHbl 1A CBaPKN KOHCTPYKLMIMA U3 KOPPO3MOHHOCTOMKMX
XPOMOHMKeNemMonnbaeHoBbIX cTaneit mapok 10X17H13M3T,
08X17H15M3T, 08X21H16M2T 1 nm nogobHbIX, paboTarowmx npu
Temnepatype 4o 350°C, Koraa K MmeTany WBea NpeabABAAKOTCA
TpeboBaHMA NO CTOMKOCTU NPOTMUB MEXKPUCTAN/IUTHOM KOPPO3uu (B
YaCcTHOCTM, ANA Cpesa TUMNa CEPHOM KMUCNOTbI)

MpeaHa3HavyeHbl 1A CBAaPKU KOHCTPYKLUMIMA U3 HU3KONIETMPOBAHHbIX
CNeunanbHbIX CTaNei U CBAPKM BbICOKOMAPraHLOBUCTOM CTaIn TMMA
110r13-/1; npuroaHbl ANA CBapKM Pa3HOPOAHbIX CTanen
(KOHCTPYKUMOHHBIX YINepoaUCTbIX U HU3KONETMPOBAHHbIX C
BblcOKOXpomucTbimm 08X13, 12X17 n aycTteHUTHbIMKN 12X18HIT,
10X18H10 un ap.). MeTann wea )Kapoctoek Ao TemnepaTypbl 800°C

MpenHa3HayeHbl AR CBAPKN OTBETCTBEHHbIX KOHCTPYKLMIA U3
NErnpoBaHHbIX BbICOKOMPOYHbIX M Pa3HOPOAHbIX CTaNEN, a TaKkKe Ans
BbIMO/IHEHWA HaMN/ABKM NEPBOro CN0A NPU ABYX UM TPEXCNIOMHOM
Han/saBKe KOPPO3MOHHOCTOMKOTO NOKPbLITUA U AN 0BANLOBKM KPOMOK
n3aenui U3 cTanei NepaMTHOro Kaacca B UX COeAUHEHUAX C
ayCTEHUTHLIMW CTANAMM

MpeaHa3HavyeHbl A CBapKn 06opyasoBaHMA U3 KOPPO3IUOHHOCTOMKUX
XPOMOHMKENEBbIX U XPOMOHUKenemonmbaeHoBbIx cTanen, paboTatoLLmx
B arpeccmMBHbIX cpegax npu temnepatype 4o 350°C u He
noagepratoweroca TepmoobpaboTke Nnocne CBapKM, a TakxKe AnA
HanaaBKW BTOPOro (KOPPO3MOHHOCTOMKOIO) CNOsi HA NOBEPXHOCTb
n34enmn nu3 NepanTHbIX cTanen, 06IMLLOBKM KPOMOK TaKUX CTaNiel B UX
COeAMHEHUAX C aYyCTEHUTHbIMW CTaNAMMU




GOODEL

INEeKTpoAbl ANA CBAPKU EE
TeN10yCTOUYMBDIX CTa/IEN

OCHOBHbIMW  XapPaKTEPUCTUKAMMN 3NEKTPoAoB, paboTalowmx C TEnI0yCTOMYMBBLIMMU
CTaNAMMN, ABAAIOTCA XMMUYECKMW COCTaB MeTasllZla M MEexaHM4YecKme CBOWMCTBa LIBA
HaHeCeHHoro asnekTpogamu. [pu BbibOpe 31eKTPOAOB ANA CBApPUBAHMA CTasen,
paboTaloWwmx Npu BbICOKUX TemrnepaTypax, PYKOBOACTBYHOTCA MaKCMMaibHOW pabouen
TemMnepaTypou, Npu KOTOPOM NPOYHOCTb CBAPOYHOTrO WBA He ByAeT CHUXKATbCA.

HapocToMkmmu  cBapHbIMM  COEANHEHUAMMU . JemCo e /*/ //
ABNAOTCA coeAuHeHuA, obnagatowme BbICOKOM . E Jo 23
CTOMKOCTbIO MPOTUB XUMWYECKOTO pas3pylLueHus _,/ . == |
NOBEPXHOCTU B rasoBbiXx  cpeaax npu AR e

TemnepaTypax cebiwe 550-600 2°C. /

HKaponpoyHbimM  CBapHbIMM  COeAUHEHUAMMU
ABNAIOTCA  cOoeAuHeHua, paboTalowme npu
TemnepaTtypax cebiwe 550-600 °C B Harpy*XeHHOM
COCTOAHUN B TeyeHue onpeaesieHHOro BpemeHu
(*kaponpouHble coeauHEHMA AO/IKHbI 06naAaTb P o ﬂ"/
NPW 3TOM A0CTaTOYHOM }KapPOCTOMKOCTbIO). | P




GOODEL

OcobeHHOCTU CBAPKKU I_—_E

TeN0YCTOUYMBDIX CTaNEN

[na Toro 4ytobbl M3beXkaTb PUCKA NOSABNEHUA XONOAHbIX TPELWMH, a, COOTBETCTBEHHO, B
LeNIOM YAY4YlNTb MOKa3aTeNn CBAapPMBAEMOCTU TEMJI0YCTOMYMBLIX CTanen, Aetanu us
TAKOro mMeTanna nepen, HayanomM CBAapOYHOro npolecca noaaatoT nogorpeBy MeCcTHOMY
nnn obwemy.

B npouecce noaorpeBa TaKuUX cTaner Boaopos ybupaeTca M3 CBApPHOro LWBa, YTO
NO3BOJISIET NOBbLICUTb NOKasaTenn aePpopmMaLMOHHON CNOCOOHOCTU coeAMHEHUS.

Cnegyer  yuymTbiBaTb, 4YTO  MOAOrpeB
TENA0YCTONYUBDIX CTaneun AONKeH
NpPOM3BOAUTLCA B CTPOro AO0MNYyCTUMOM
AnanasoHe Temnepartyp.

MeHbluMe TemnepaTypbl BEAyT K TOMY, YTO
3aKa/sloyHble CTPYKTYpPbl HE wucyesaloT, a
6onee BbICOKME CHUXKAIOT AJAUTENbHOCTb
MPOYHOCTM COEAMHEHMA U YyAAPHYIO
BA3KOCTb CTa M.




GOODEL

[TonynApHble MapKK 3N1eKTPOoA0B
ONA CBAPKU TENNO0YCTOUYUBLIX CTAIEN

2-09X1M-TM/1-1Y-@-T/A,
E-04-520

2-09X1MP-TMN-3Y-@-T1,
E-16-520

2-09X1MP-LL/1-39-@-TA,
E-16-520

D50A-LLY-5-@-V/
E513-620

250A-TMY-21Y-@-YAi
E513-620

TMY-21Y

MpeaHasHaveHbl gNA CBapKn obopyaoBaHMa 1 TpybonpoBoAOB U3 CTanel
Mapok: 12MX,15XM, 20XMJ1, 12X2M1, 12X1M®, 12X2M®PE n
12X2M®CP, paboTatomx npu temnepatypax Ao 525°C n anemeHToB
NOBEPXHOCTEN Harpesa KOT/10B U3 cTaneir Mmapok: 12X1M®, 12X2M1,
12X2M®CP, He3aBMCMMO OT paboyel TemnepaTypbl

MpeaHasHavyeHbl A CBapKn 0b6opya0BaHMA U NAapoONpPoOBOAOB U3 CTaNew,
Mapok Tuna 12MX, 15MX, 20MX/1, 12X1M®, 20XMd1, 15X1M 1D,
15X1IM1DT n um noaobHbix, paboTatowmx Npu Temnepartype He bonee
565°C

MpegHa3HayeHbl A1 CBAPKM 3/IEMEHTOB MOBEPXHOCTEM HarpeBa KOT/10B
N CTbIKOB TPY6 AnameTpom He 6onee 100 Mm C TONLMHOM CTEHKMU A0 8
MM M3 cTanen mapok tuna 12X1M®, 12X2PCP, 12X2MDB u num
noaobHbIx paboTatolmx Npu TemnepaType He bosee 565°C

MpeaHasHayeHbl 414 CBapKuM TPYOHbIX AeTanen U cbopoUHbIX eauHUL,
noBepxHocTel TennoobmeHa KoT/0arperaTos, a TakKe KOPHEBbIX LLBOB
CTbIKOB TO/ICTOCTEHHbIX TPY6ONPOBOAOB M3 YI/1ePOAUCTbIX U
HW3KO/1IerMPOBaHHbIX KpEMHEMAPTaHLLOBUCTbIX CTaNeN

MpeaHa3HavyeHbl 1A CBapKU METaNNOKOHCTPYKLMIM 1 TpybonpoBoaos., a
TaK)Ke aHepreTMyeckoro ob6opya0BaHMA 31IEKTPOCTAHLUN U3
YI/1IEPOAMUCTbIX N HU3KOJIErMPOBaHHbIX (TMna 15IC) cTanel

AneKTpoabl mapok TMJI-1Y, TM-3Y, UJ/1-39 ob6napatoT BbICOKMMM MOKa3aTenssmum

TENNOYCTOMYMBOCTN, INEKTPOAbI

MapoK

LUy-5 u TMY-21Y npumeHawTca AnA

BCMOMOraTe/ibHbIX pa60T, roe HeET nNoBbllWEeHHbIX TpE6OBaHMl;’I K TEI'I}'IOyCTOl‘/JILIl/IBOCTM.




D/1IeKTpoAdbl ANA CBAPKU YyryHa

GOODEL

Bbicokoe cogepraHune yrnepoga oTpumuatesibHO CKa3blBA€ETCA H4A CBaApUBaeMOCTU YYTryHOB.
HEKOTOpre YyryHbl MMEKT HEMOCTOAHHYHO CBAPUBAEMOCTb UTU BOO6IJ.I,e HE CBAPUBAKOTCA.

YyryH obnagaert nnoxoum TeXHONOrMYECKO CBapuBaemMoCTblO:

>

ObiCTpoe OxNaxKAeHMe CBAapHOro LBa WU OKONOWOBHOW 30Hbl MPUBOAUT K BO3HUKHOBEHMUIO
oTbeNneHHbIX y4yacTKoB (06nafalolWmMX BbICOKOM TBEPAOCTbIO), 4YTO KpalHe 3aTpyaHAeT
nocneayoLLyo MexaHU4eckyto obpaboTKy meTanna;

B CBA3M C BbICOKOW XPYMKOCTbK 4YyryHa MpW ero HepaBHOMEPHOM HarpeBe W OXNaXKAeHWUU
BbICOKa BEPOSATHOCTb NOABNEHUA TPELLMH B CBAPHOM LLBE M OKOJIOLLOBHOM 30HE;

YYryH ABNSAETCA KUAKOTEKYYMM CM1aBOM, HE UMEET TeCTOO0b6Pa3HOro COCTOSIHUA NP nNepexoae
OT *KUJKOrO K TBEPAOMY, UTO YC/IOXKHAET yAepraHMe pacnaaBieHHOro MeTasia OT BbITeKaHuUA
N 3aTpyaHsAeT popMUPOBAHME LLBA;

n3-3a MHTEHCNBHOTO BblaeNneHnAa rasos m3 )KM,EI,KOVI CBapOHHOVI BAaHHbI, NPOAO/AKAOWEIOCA U
Ha CTaaun KpUCtannamlaumu, B CBApHOM LWLBE MOTYT O6pa3OBb|BaTbCﬂ nopbl,

B pe3yanbraTte OKNCZIEHUA KPEMHWA, @ MHOTAa U APYTUX 31EMEHTOB HA MOBEPXHOCTU CBapOHHOﬁ
BAHHbI MOTYT O6pa3OBbIBaTbCF| TyronaaBkne okKCuUanbl, npusogAME K HEMPOBAPAM.



GOODEL

OcobeHHOCTN CBAPKM YyryHa EE

He nopapatotca cBapke TaK Ha3blBaeMble ropesibie cepble YyryHbl, KOTOpble NoABEepPr/INCH
ANVUTENbHOE BPEMSA BO3AEMUCTBUIO BbICOKUX TEMNEPATYP, KMCNOT, napa, macen u gp. 370
MPOUCXOAUT U3-3@ TOFO, YTO METa/I/1 OKUC/IAETCA HA BCHO TOJILLIMHY, CTAHOBUTCA PbIXAbIM U
HE CMauyMBaETCs HUKAKUM KUAKMM MmeTannom. Mpu pacnnaBneHnnM Takom YyryH Aaér
bonblle Wnaka, Yem MeTanna M He NO3BOAAET NONYYUTb A0OPOKaYeCcTBEHHOE CBApHOE
coeMHEHMe.

BapuTb YyryH 3/1eKTPOAOM C/IOXKHO €ELUE U
MO TOM NPUYUHE, 4YTO PA3HOBUAHOCTEMN
3TOro MeTansia MHoro. B To e Bpema Ha
OONbIWIMHCTBO  U3AENMN  HE  UMeeTcCs
KOHCTPYKTOPCKOM  AOKYMEHTAaUun, 7
[OCTOBEPHO onpeaennTb COCTaB CM/aBa
He NpeACTaBAAETCA BO3MOXKHbIM.

[MosTOMYy COPT YyryHa onpeaensatoT Ha rnas
no LUBETy M3/ioMa M 3aTtem noabupatot
3NEKTPOoabI " PEXUMbI CBapKM,
MaKCUMa/ibHO B/IN3KME K ONTUMAJIbHbIM.




GOODEL

OcobeHHOCTU CBAPKM YYTyHa

Pa3nnyaloT ABa OCHOBHbIX CNOCO6a CBapKMU YyryHa:
» cnogorpesom ("ropsyas” ceapka go temnepatypbl 300—-650°C);
» 6e3 noporpesa ("xonoaHasa" ceapkKa).

lfopA4Yaa cBapKa 4YyryHa MCNoONb3yKTCA B C/Ayyasax, Korga Tpebyerca nosyyeHue B MeTasne LBa
4yryHa co CBOMCTBaMM, BM3KMMM K CBOMCTBAM OCHOBHOrO MeTa/ila AeTaun.

XonopHaa cBapKa bonee npocta B UCMOSIHEHWU, HO ANS MOJSYYEeHUA KayeCTBEHHOro, npo4YHOro
LLBa HEOBXOAMMO NPUMEHEHUE CreLranbHbIX 3/1eKTPOA0B.

P ox/1axKaeHue KaXAoro Ha/lIoXKEeHHOro BaJIMKa Ha —
BO34yxe A0 TemnepaTypbl He 6onee 60 °C; ‘n] | .

ANna XoNnoaHOM CBapKU U HaNJ1IaBKU XapaKTepHo:

sy | |

I

> npoBedeHMe npouecca C  MUHUMAIbHbIM
TEN/I0BNOXKEHNEM;

»  KOPOTKMMW BaJIMKaMM MNPOTAXKEHHOCTbHO 25-60
MM;

/

.»-f"'

> peKomeHayeTcs MNPOKOBKa KaxkAoro BaJIMKa ’é :
NIETKUM YA3apOM MOJIOTKA. —




GOODEL

[TonynApHble MapKK 3N1eKTPOoA0B
ONA CBAPKU YyryHa

MocToAHHbIN
obpaTtHoM HuxHee
NONAPHOCTM

MocTosAHHbIN
obpaTtHoM
NoNsPHOCTH

HuxHee,
BEpPTMKaNbHOE

MpeaHa3HaYyeHbl A41A XON0AHON CBAPKMU KOHCTPYKLMI U3 BbICOKOMPOYHOrO YyryHa
C WapOBUAHbIM rPadUTOM N CepOro YyryHa c NAacTMHYaTbiM rpaduTom, a TaKKe
MX COYETaHWUI CO CTanbio.

Mcnonb3yloTca Ans CBapKu NOBPEXAEHHbIX AeTanel 1 3aBapku aedeKTos B
OT/IMBKAX U3 BbICOKOMPOYHOIO 1 CEPOro YyryHa, 414 npeaBapuUTeIbHOM HanaaBKu
nepsbixX (04HOTO MM ABYX) CIOEB HA U3HOLLEHHbIE YyryHHbIE AeTann Nnog,
nocneayroLLyo HaniaBKy CneunanbHbIMU SNEKTPOAAMM.

CBapKy Npoun3BoaAT HE6ONbLWMMM y4acTKaMKn AAMHOMN 25-35 MM € NOCNOMHbIM
oxnaxaeHnem Ha sosayxe ao 60°C. MNpu cBapKe KOBKOFO M BbICOKONPOYHOIO
YyyryHa A/IMHa BaZIMKa MOXKET bbiTb yBennyeHa Ao 80-100 mm.

MNpenHasHayeHb! ANA XOJ'IO,CI,HOl;'l CBAPKU, Han1aBkn 1 3aBapKu IrCl,e(l)eKTOB 4YyryHHOro
NNTbA ,a,eTaneﬁ M3 Ceporo, KOBKOIoO M BbICOKOMPOYHOrO YyryHa. lNpegnoytutenbHbl
ANA 3aBapKU NepBoro €s10Aa B COEAUHEHUAX, Tpe6yrou.|,v1x BbICOKYIO NJIOTHOCTD, a
TaKXe AnAa CBapku Coe,CI,MHeHMf/'I, K KOTOPbIM NPeABABAAKOT NOBbILLUEHHbIE
Tpe6OBaHMﬂ no YNCToTE NOBEPXHOCTU NOCNHE O6pa6OTKM.

CTeprkeHb aneKkTpoaa — NpoBoaA0oKa mapkn HMXKMuy, 28-2,5-1,5 no TOCT 492-2006.
HannaBneHHbI MeTann KOPPO3MOHHOCTOEK B *KUAKOCTHbIX arpeCcCMBHbIX Cpeaax u
ropAYmnx rasax.

CBapKa 1 Hans1laBKa Npou3BoAATCA C MMHUMA/IbHbIM TENNOBAOXKEHMEM KOPOTKMMMU
WwBamm gnmHon 20-30 MM € MOCNOMHbIM OXNaXKAeHUeM Ha Bo3ayxe Ao 60°Cu c
NMPOKOBKOM KarkAoro yyacTka LWBa IEFTKMMU yaapamMmnu MOOTKa.




GOODEL

D/IeKTpoAdbl ANA HAaMN/1aBKU

HannaBka npeactaBnsetr cobon HaHeceHuMe [AOMNOJIHUTENbHOrO C/0A MeTansla Ha MNOBEPXHOCTb
Pa3/INYHbIX N34eNNiA U AeTanen NocpeacTBOM CBapKU. [JaHHas npoueaypa He TO/IbKO BOCCTaHAB/IMBAET
nepBoOHayaNbHble CBOWMCTBA Ae€Ta/n, HO U NpuAaeT el AONOJHUTE/bHblE LEHHbIE XapaKTEPUCTUKM.
ABnAetcA oOAHUM M3 CaMbIX MPOCTbIX M 3PPEKTUBHbIX CNocoboB BO3BpaALWATb 3d/1EMEHTam
paboToCcnocobHOCTD.

MNMpu akcnayaTtayuun VIBAEJWIf;I U3 MmeTtaszinia pa3zinyalot cheayroume suabl U3HOCa.

® MeTasZi/Z1 N0 MeTanny — HaﬁﬂlO,D,aETCFI npun TpeHNUN CKOZIbXKEHUNA N KaYeHUA ,u,eTaneﬁ 6e3 cma3oyHoro
maTtepunana nmbo c HeAOCTAaTOYHbIM €ro KOJIN4eCTBOM;

® I3HOC Ha yAap — NPOUCXOAMUT NPU YAAPHbIX N CHMUMaIOLWMX HArpy3Kax, KOTopble NPUBOAAT K CMATUIO,
CXKaTUIO0 N pacTPecKkMBaHUIo paboyeit NoBepPXHOCTY;

e a6pa3MBHbLIM COBMECTHO C yAapHbIM - WM3HOC, MPU KOTOPOM peyllee AeNCTBUE CKOMb3ALMUX Mo
N34e1nN0 YacTUL, C OAHOBPEMEHHOM YAapHOM HArpy3KoM BbI3bIBAET BbIKpallMBaHWE, pacTPeCKUBaHME U
cTauymBaHue paboyer NoBepPXHOCTH;

® a6pPasuBHbLIA M3HOC — MPOUCXOAUT, B OCHOBHOM, NPU BO3AENCTBUM CbINMYYMUX NEMEHTOB MaTepuana,
YTO BbI3bIBAET CTAa4YMBaHNE N 3PO3UI0 paboyelt NOBEPXHOCTH, U NPU NPOU3BOACTBE 3eM/IEPOMHbIX PaboT;

® KOPPO3MOHHbIA U3HOC — PAcNPOCTPaHEH NPU KOPPO3MOHHOM BO3AENCTBUM OKPYrKaloweh cpeapl U
MNPW OKNCNEHUWN U3-3a MOBbILUEHHOW TemnepaTypbl.

® KaBUTALMOHHbIN U3HOC — HabatogaeTca B cUCTEMAX TMAPAB/INKM.

Ha NPaKTUKE, KaK Mnpasnio, N3HOC NMPOUCXOAUT B pe3y/sibTaTeé COBMECTHOIO BO3,£I,€I71CTBMH HECKOJ/IbKUX
BbllWEYKA3AdHHbLIX TUMOB N3HOCAa, NMNPU 3TOM OAUH N3 HUX MOYTU BCErda NpeBaIUpPyeT.



GOODEL
OcobeHHOCTU BbIOOPA 3NEKTPOA0B ANA HAMNIaBKU

Mpu BbIGOpe HanNaBOUYHbIX 31EKTPOAO0B CeAYeT YUeCTb caeayioLlee: V
»  KaKoBbl OCHOBHble GaKTOpPbl U3HOCA; ‘

KaKasi MapKa OCHOBHOIo MeTanna yNpoyYHAeMon aeTanu;

>
P Kakue cnocobbl CBapKM NpeanoyYTUTENbHO UCMO/Ib30BaTb;
>

KaKaA TpebyeTca oKoHYaTelbHAasA MexaHun4yeckaa obpaboTKa getanu.

Y 60nblIMHCTBA ,u,eTaneﬁ U3 BbICOKOYInepoancTbiX CTanen nocne HanaaBKuU o6pa3y+0Tcn TPEWMNHDLI.
,ﬂ,ed)eKTOM CHNTATb 3TO HE HYXKHO. HaI'IpOTMB, 3TO NONOXKUTE/IbHOE ABJ/IEHUNE, B/INAKOWLEE HA CHATUE
HanpaAxXeHnA Ha CTblIKe MeTaJsiJla HanlaaBAeHHOro ciod W MeTa/lJ/la OCHOBbl, TEM CaMbIM
npeaorspawlaeTca pacTtpeCknBaHme nocineaHero. Echn B nocneayrwouwem noBepxHoCTb C TpewnmHamMmm
6y,D,ET npun akcnayatTaunn nogsepratbCA TAXKeENbIM YAAPHbLIM HAlrpy3kam, pekomeHa0BaHO MPon3secTu
npeaBapumtTesibHyHO Harn/laBKy Ha MeTa/lJ1 OCHOBbDI 6yc|)epHoro naactTnU4YHOro CnoA,

M3HOCOCTOMKME cnnaBbl C BbICOKOM TBepaocTbio (bonee 50 HRc) Bo3moxKHO 0b6paboTaTb TONIbKO
meToaom wanedoBaHua. Obneryaetca 3agaya Tem, 4YTO WHOrAa wu3denusa, K npumepy, 3ybbs
9KCKABAaTOPHbIX KOBLUEM, MOXHO MNOABEPraTb 3KCMA/AyaTauuM cpasy Mocne HanaaBKW, WCKAoYas
06paboTKy HannaBNEHHOM NOBEPXHOCTW.

HeobxoauMmo OTMETUTb, YTO MPOW3BOACTBO HaM/IaBOYHbIX PaboT TpebyeT NpMmeHeHua cneuuanbHom
TEXHO/MIOTUM, KOTOpas - B 3aBUCMMOCTM OT XMMUYECKOrO COCTaBa M COCTOSSHUA OCHOBHOMO W
HaniaB/lAEMOro MEeTa/IZIOB - MOXET BK/oYaTb 006f3aTeNbHOE BbINOJNHEHME TakUX Onepauui, Kak
npeABapuUTe/ibHbIN U CONYTCTBYIOLWMIM NOAOTPEB, TEPMUYECKYIO 0OPaboTKy ANA NOAyYEeHUA 3a4aHHbIX
3KCM/IlyaTaLMOHHbIX CBOMCTB HaN/1aBNAAEMOM NOBEPXHOCTW.



GOODEL

[TonynApHble MapKK 3N1eKTPOoA0B
Y EREEELEY

MpeaHa3HayeHbl 4NA HanaaBKKM ObICTPOM3HALLMBAIOLWMXCA AeTanemn
MaLLUMH U3 CTaNN U YyryHa, paboTatowmx B ycnoBuAX abpasmBHOro
M3HalwmMBaHMA 6e3 yaapHbIX HAarpy3oK.

2-320X25C2IP-T-590—-@—Hr
E-750/61-1-140

HannasneHHbIn meTann obnagaeT BbICOKON M3SHOCOCTOMKOCTbIO B
YCNIOBUAX UCTUPAHUA abpasnBHbIMU MaTepuanamm, NOHUKEHHOM
CONPOTUBNAEMOCTbIO YAapam, CKIOHEH K 06pa3oBaHUIO TPELLMH, He
CHUXAOLWMX 06bIYHO 3KCNNYaTALMOHHYIO CTOMKOCTb HanaaBAEHHbIX
aetanen

MpeaHa3HayeHbl 4N1A HanaaBKKU ObICTPOM3HALLMBAIOLLMXCA AeTanem
MaLLUMH U3 CTaNN U YyryHa, paboTatowmx B ycnoBuax abpasmsBHOro
M3HalmMBaHMA 6e3 yaapHbIX HAarpy3oK.

2-320X23C2ITP-T-620—-@—Hl
E—-700/59-1-140

HannasneHHbIn meTann obnagaeT BbICOKON M3SHOCOCTOMKOCTbLIO B
YCIOBUAX UCTUPAHUA abpasnBHbIMU MaTepranamm, NOHUKEHHOM
CONPOTUBNAEMOCTbIO YAapam, CKNIOHEH K 06pa3oBaHUIO TPELMH, He
CHMXAOLWMX 06bIYHO KCNNYaTALMOHHYIO CTOMKOCTb HanaaBAEHHbIX
aetanen

MpeaHa3HavyeHbl 414 HanAaBKM WTAMNOB XO/I04HOM M ropayelt (4o
400°C) 0bpe3Kun, ynaoTHUTENbHbIX NOBEPXHOCTEN AeTanemn
06LLEeNPOMBILLIEHHOM apMaTypbl, @ TaKKe 6bICTPOM3HALLMBAOLLUXCA
YOHU-13/H}¥  2-20X13-YOHW-13/HX/20X13—-@—-H/A 40 5-49 5 AeTanen MaluH.
20X13 E-450/47-2-640 ’ ’

HannaBneHHbIN MeTann XopoLo CONPOTUBAAETCA UCTUPAHUIO MPKU
Temnepatype 4o 400°C, cToeK K KOppo3nu B cpeae napa MOPCKOM
BOAbI




GOODEL

CBapo4yHaa NPOBOJIOKA r__E

MIG/MAG — Metal Inert/Active Gas — ayrosas cBapka NaBAWMMCA METa/N/INYECKUM
3NeKTpogoM (NPOBOJIOKOM) B cpeae MHepTHOro/akTUBHOrO 3allMTHOrO rasa ¢
aBTOMaTUYECKOM noaayvyer npucaiodHOM NPOBONOKU. MHOraa 3TOT METoA CBapKuU
ob6o3HavatoT GMA (Gas Metal Arc).

Mpouecchl cBapkn MIG nam MAG noaxoaaT AnA CBAapKWM BCeX OObIYHbIX METaNN0B, TaKUX
KaK HenermpoBaHHblIe N HU3KONIETMPOBAHHbIE CTAa/IN, HEPXKaBelLWMe CTann, aNloOMUHUN U
HEKoTopble Apyrme uBeTHble meTansbl. bonee Toro, sToT Npouecc CBapKM MOXKeT bbiTb
MCMOZIb30BaH BO BCeX MPOCTPAHCTBEHHbIX MONOXeHUAX. bnarogapa csBoum
MHOToOYnC/IeHHbIM Npeumyllecteam cBapka MUI/MAI HaxoAUT LWMPOKOE NPUMEHEHUE

BO MHOIMx obsactax NPOMbBILLNEHHOCTMW.
Jsurarens nposo-

JIOKONOLBIOWErD

Hananmwrens nposaja

rasosoe conno

Mym> Beixqqa Npososa

Booag &
npea&paaomu’

3awmra oT raza

Oai. Bew-80




GOODEL

[MonynsipHble MapPKM MPOBOJIOKU AJ1A9 CBAPKMU
VYINepoanCTbiX U HU3KONErMPOBAHHbIX CTanen

ER70S-6,

SO0 G 42 2 C/M G3Sil

ER70S-6,

SO L G 42 2 C/M G3Sil

OmepgHeHHasa cBapoYHaa NPOBOJ/IOKA CN/IOWHOro cevyeHua mapkun GOODEL ER70S-6
npegHasHavyeHa g1a aBTOMaTUYECKOM M NOYyaBTOMATUYECKOM CBAPKM B 3aLLMUTHbIX ra3ax
(tTn C1, M21 no EN ISO 14175) yrnepoAmncTbiX N HU3KONErMPOBaHHbIX KOHCTPYKLMOHHbIX
cTanen c npegenom npoyHoctu ao 420 MIMa. 3Ta NPoBOJIOKA AOCTAaTOYHO YHMBEpPCAbHA U
nMmeeT WKNpoKyto chepy npumeHeHnA. OTAMYAETCA XOPOLIMMM NOKA3aTENAMM KavyecTBa
CBapHOro coegmHeHus.

OmepgHeHHana npoeonoka GOODEL ER70S-6 npumeHAeTcA: ANA CBAPKU KOHCTPYKLMOHHOM U
CYAOCTPOUTENIbHOW CTanW; CBapKu AeTanen MalmH B atmocdepe yrnekucnoro rasa (CO2);
Ana paboTbl C TOHKMM INCTOBLIM METANI/IOM; ANA TOPLLEBOW CBAPKM, YI/TIOBOTO COYNEHEHMSA
W CBAapKW BHaAxXJIeCT; ANA 3alMTbl OT KOPPO3UMK

YHuBepcasnbHaA NOAMPOBaHHAA CBAPOYHAA NPOBOJIOKA CNAOLWHOro ceyeHmna mapkm GOODEL
ER70S-6 — noBepXHOCTb C yAy4YLIEHHbIMM XapaKTePUCTUKaMK, NpeaHasHavYeHHaa ana
CBAPKM U34EeN1N N3 KOHCTPYKLMOHHbIX HEIErMPOBAHHbIX U HU3KOIErMPOBAHHbIX CTaNen ¢
npeaenom Tekydyectn go 420 MMa.

BblcOKas YMCTOTa NOBEPXHOCTU U CTaBUAbHbIA AMaMeTp MO BCeN AIMHE B COMETAHUMN C
HU3KUM coaeprKaHMeM BpeaHbIX NpUMecen, TakMx Kak S n P, obecneumnBatoT ctabunbHoe
ropeHue NPOBOIOKN C MUHUMAbHbIM Pa3bpbi3rMBaHMEM W BbICOKOE KaYecTBO
HannaB/feHHOro meTanna.

OTcyTCTBME OMEAHEHMA NO3BONAET M3bEKATb 3aCOPEHNA NPOBOSIOKONPOBOAA U
NPUropaHua Yyelyek meam K paboyelt NOBEPXHOCTU KOHTAKTHOTO HAaKOHEYHMKA, YTO
3HAYUTENIbHO YBENUYMBAET CPOK CNYXKObI PAaCXO4HbIX AeTanen ropenku




	Пособие по выбору сварочных материалов
	Содержание
	Материаловедение�(общий обзор)
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Электроды для сварки углеродистых и низколегированных сталей
	Виды покрытия электродов�по ГОСТ 9466-75
	Назначение электродов по типам и маркам
	Назначение электродов по типам и маркам
	Популярные электроды типа Э46
	Популярные электроды типа Э50А
	Особенности электродов типа Э50А
	Электроды УОНИ
	Электроды для сварки высоколегированных сталей
	Особенности сварки высоколегированных сталей
	Содержание ферритной фазы в наплавленном металле
	Популярные марки электродов�для сварки высоколегированных сталей
	Популярные марки электродов�для сварки высоколегированных сталей
	Электроды для сварки теплоустойчивых сталей
	Особенности сварки теплоустойчивых сталей
	Популярные марки электродов�для сварки теплоустойчивых сталей
	Электроды для сварки чугуна
	Особенности сварки чугуна
	Особенности сварки чугуна
	Популярные марки электродов�для сварки чугуна
	Электроды для наплавки
	Особенности выбора электродов для наплавки
	Популярные марки электродов�для наплавки
	Сварочная проволока
	Популярные марки проволоки для сварки углеродистых и низколегированных сталей

