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IIpMeHeHHe UMITYJbCOB SHEPTHH OJ151 apPTOHO-AYTOBOH CBAPKH TOHKOJH-
CTOBBIX MeTaJlJIOB U3BecTHO ¢ 1953 roma. IMnynbcHO-1yroBas cBapka HemJa-
BAUIMMCS 3JI€KTPOAOM B 3aLIUTHBIX ra3ax Ha NOCTOSIHHOM TOKe CTaJieH, Me-
14, THTaHa, HUKeJs H T. H. HallJja LIHPOKOe NMpPHMEeHeHHe B NPOMBILIJIEHHO-
CTH.

M3BecTHOo, UTO MpPH CBApKe JIETKHX CHJIABOB HCNOJb30BaHHe 3(PdexrTa
KaTOAHOrO pacHBLIIeHHS OKHCHBIX IJIEHOK obOJjieryaer ChJjiaBJeHHe KPOMOK.
WmnyabcHas ayra mOCTOSSHHOTO TOKa 0o0paTHO# MOJSAPHOCTH, co3jlaBas Ka-
TORHOe paclbliieHHe, He Hallja NPUMEHEHHUS /A CBApPKH aJIOMHHHS H Mar-
HHS H3-3a OIJIaBJEHHS BOJIb()PaMOBOTO CTEPXKHs yxke Ha ToKax 10—I15 am-
nep.

IIpumeHnenne nmepeMeHHOTO TOKAa IJs CBAPKH HeIJIaBAIHMCA 3JE€KTPO-
JIOM aJIIOMHHHS, MaTHUSI H CIJIAaBOB HAa MX OCHOBe sBJseTcss Haubogee uene-
coobpa3uniM. Biarogapsa ToMy, 4TO B HOJNIVIICPHOA, KOTAA HA U3JEJAHH MHHYC
NPOHCXOAHUT KATOHHOE pacIblJieHHe OKHCHBIX IMJIEHOK H 3HAUHTEeJbHOEe BbIAE-
JIeHWe Tellia Ha aHo#e—BoJbgpaMe, a B CACAYIOUIHH NOJYNEPHOA, COOTBET-
CTBYIOUIUI NPSMOH TOJSPHOCTH, NMPOHCXOAHT HEKOTOPOE OCThiBAHHE BOJIb-
(hpaMOBOTrO 3JIEKTPOLA, YAAETCS UCNOJAb30BATh BOIbQPaMOBbIE CTEPKHH JHA-
meTpoM 1—1,5 MM, cBapuBas U3ReaHsd TOJLIHHON | MM Ha Tokax 30—40 am-
nep.
Onnako aproHo-gyroBasi CBapKa Ha IePeMEHHOM TOKe TOHKOJHCTOBbIX
KCHCTDPYKUMI H3 JIETKHX MeTaJJIOB NpejcTaBjser GojbllHe Tpyaxoctd. Hc-
NOJb30BaHHe CYLIECTBYIOUIHX HCTOYHHKOB NHTAHHs H TeXHOJIOTHH aproHO-Iy-
IOBO#M CBapKH HEMJaBSAUIUMCS 3JIEKTPOAOM JEFKHX CIJIaBOB TOJIIIHHOH Me-
Hee 1 MM NpakTHUYECKH HEBO3MOXKHO H3-3a IIPOXKOTOB H HecmnJjasjenH#. CHu-
X eHHE BeJIHUMHBI CBApOYHOro Toka a0 10—20 aMnep NpPHBOAHUT K HeCTaOHJIb-
HOMY TOPEHMIO LYTH H HapyUIeHHIO Tpolecca.

Jlyra cTaHOBHUTCS] IPOCTPAHCTBEHHO HEYCTOHUHBOMH, KaTOAHOE NATHO BO3-
HMKdeT TO Ha OJHOH, TO Ha JIPYroi KpPOMKe CBapHBaeMblx Aetajed. KpomkH
OT1aBJASIIOTCS, CTPEMSICb 3aHSAITb MHHHUMAJbBHYIO TOBEPXHOCTb, a TOJILIMHA
OKHCHOH NJVIEHKH C HarpeBOM elle GoJblile BO3PAcCTaeT. Y MEHbUIEHHe BeJH-
YMHBI JyTOBOFO MPOMEKYTKA, C 11eJbl0 NMOBbIMIEHHS YCTOHUYMBOCTH H CTabH/b-
HOCTH rOpeHHst OyrH, He naeT 3(¢eKTa H MPHBOLHUT K YACThIM KODOTKHM 3a-
MbIKQHHSIM H 3arpsI3HAET LUOB.

Hcnoab3oBaHne TEMVIOOTBOASAIUHX MOAKAALOK  NPHBOJAHT K GOJbIMM
TeXHOJIOTHYECKHM TPYAHOCTAM, ONHAKO H 3Ta Mepa He naeT CcTabHIBHOro
KauecTBa U BO3MOXKHOCTH CBAapHBaTh TOHKOCTEHHble KOHCTPYKIHH.

Tak KakK yCTOHYMBOCTb KATOLHOTO NSATHA HapyllaeTcs, TO HapyllaeTcs H
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cTaOHABHOCTb KaTOAHOFO PaCHblJIEHHS, YTO MPHBOAUT K HECHJABJEHHUIO KPO-
MOK cBapHBaeMbix Aetaseli. Hapywenne ycrofiunBocTn npouecca 06bscHS-
eTcsl KakK pasjiuydeM TemIopH3HUeCKHX CBOHCTB MarTepuasta  3JEKTPOJLOB,
MPHBOAALINM K TOSIBJCHUIO NOCTOSIHHO COCTABJASIOLIEH, TaAK U H30JUPYIONIHU-
MH CBOMCTBAMH OKHUCHOM IIJICHKH HA MOBEPXHOCTH aJjioMuuus. Masecrtno, uto
npu 20°C oxkuch a1lIOMUHHUSI HMeeT conportHsjaeHue 4-10' om/cu (mas cpas-
HeHHsl CONPOTHBJeHHe y apdopa coctabasier 3-10' om/cu), npruuem ¢ po-
CTOM TeMIepaTypbl CONPOTHBJICHHE YMEHbIIAETCS  MaJo, 0 CPABHEHHMIO C
ApyrumMH usoastopaMu. ITosTomy, BeposiTHO, B MOJIyNepHOAb 00PATHOH IM0-
JISIPHOCTH H3-3a OOJ/IbIIOH CKOPOCTH OXJIaKIeHHS TOHKOJHCTOBOIO aJiOMHHHS
H OOJIBLION TeMIIepaTyPHOH IPOYHOCTH OKHCHOH MJEHKH MOLIHOCTH XyTH HAa
Tokax 10—I12 ampep HeZOCTAaTOYHO AJIS IIOJTHOrO Pa3pyuleHdst  OKHCHOM
MJIEHKH H BO3HHKHOBEHHS yCTOHYHMBOro KaToaHoro nsitHa. Ha ocuuasorpam-
Me, NpeACTaBJeHHON Ha pUC. |, BUAHBI NepepbIBbl TOKA AYTH B MOJYNEPHOILbI,
COOTBETCTBYIOILIHEe OOPATHOA MOJSAPHOCTH. TOJBKO NPH yBEJIHUEHHH JeHCT-
BYIOILIETO 3HAYEHHS IepeMeHHOro Toka jac 20 amnep Ayra ropesaa CpaBHU-
TEJbHO YCTOHYHBO.

Puc. 1. OreyrerBHe TCKRA AYrH B IOIY-
TmepHofbl obpaTHOH  mongpHOCTH. TOK
ayra 10a

B HHM aBromaTnku u 371eKTpOMeXaHHKH NpH TOMCKOM NOJHTEXHHUYeE-
CKOM HHCTHTYTe pa3paboTan cnocof HUMIYJIbCHO-AYTOBOH CBapKdH JIETKUX
METAJI0B U UX CNJ4BOB HA NEepeMeHHOM TOKe HEMNJIaBALHMCS 3JeKTPOJOM B
3alUTHBIX I'a3axX C KaTOIHBIM paclblileHHeM OKHCHBIX MJeHoK. Paspaboran:
HBIA croco0 NM03BOJIseT CBapUBATh HA Becy 6e3 NPHUXKUMOB H NOAKIATOK TOH-
KOCTeHHBle KOHCTPpYKUHMHU ToqamuHoi 0,5=-1,5 mm. Ha puc. 2 npusenensr oc-
LKJIJOTPaMMbl IpOLecca UMNYJAbCHO-AYTOBOM CBApKU HA fepeMeHHOM TOKe.
HMmnyabcesl npeacTaBasitoT co6o# rpynny CHHYCOUA. YBeIMUUBAS HJIM YMeHb-
urasg YUCJAO NMEePHOAOB, a TaKxkKe MeHsisi aMIVIMTYAy CHHYCOHMA, MOKHO pery-
JMpOBaTh TENJIOBYX MOIIHOCTb HMIYJbCa, NpHYeM pas3paboTaHHBIH HCTOUHHK
NUTAHHA U1l UMIYJIbCHOM CBApKU IO3BOJISIET MEHATH NapaMeTpbl MMIYJbCa
HeMoCpelCTBEHHO B Ipoliecce cBapKu. Mcnoab3oBaHue uMnyJbcoB Qs CBAp-
KH MO03BOJISIeT NOAHATL TOK A0 BEJIHUYHMHBI, [IPH KOTOPOH Jyra FOPUT yCTOHUH-
BO, T. e. jo 20 ammnep. baarogaps IUCKPETHOCTU TPOIlECCA TEMJIOBJIOXKEHUS
NPOXKOTY He 00DPa3ylTCs U 3HAUHUTENbHO YMeHbIIaeTcsl KOpobJaeHHe,

XapakTepHOH OCOGEHHOCTBIO MMITYJIbCHO-AYTOBOHM CBAPKH Ha NepeMeH-
HOM TOKE JIETKHX METaJJIOB H HX CIIJIaBOB SIBJISETCH BOSMOXKHOCTD YHPaB/ACHHS
NPOLIeCCOM IIJ1aBJAEHUS U KPHCTAJAJH3allHH MeTaJJia, 4YTO MO3BOJsAeT 3aBapH-
BATb KpaTep, OCYUIECTB/ATb HAa4aJa0 H OKOHYaHHe CBAPKH C MOJMHbIM OPONJaB-
JleHHeM H 0e3 3aXOJHbIX NJaHOK. 3HAUYMTEJbHO YyNpOLIaeTcsl TeXHHKa Beje-
HHSL PYUHOM CBApKH, YTO CHH}KAeT CTOMMOCTb MPOH3BOACTBA KOHCTPYKUHMH.

[IpH HMNyJBCHOM BBOJE TeNJla pacClJaBiAeHHAsh BAHHOUKA KPHCTAJIIH3Y-
eTcad B BHAe Kpyra. JluHTeJbHOCTh may3bl BbIOHpaeTcsi Takol, UTOOBI pac-
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Puc. 2. OciuinorpamMma npoiecca HMIIYVIBCHO-AYTOBOH CBapKH Ha ITepe-
MEHHOM TOKe

nJaBjeHnbiil 06beM MeTaJdaa ycnesa 3akpucrasnnuszoratbes Ha 80%. Hactory
ClIefoBaiisi MMIYJAbCOB M CKOPOCTb CBADKH BbIOMPAIOT TAKHMH, 4TOOBI pac-
I1aBJelnble 38 BPeMs HMINYJAbCa BAHHOUKH NEPEKPBIBAJMCH Ha 2/;.

Pannabasiemble M KPHCTAJAMMSHPYIOLIMECS B TEUEHHE OJHOTO UHK.IA
Tn=Ty+Ty o6bembl MeTanna o6pa3syloT ¢30eo6pastble MEePeMbIUKH, 3HAUH-
TeJIbHO CHIKalclllic MPOBHCAaHMe OOPATHON CTOPOHBI 1liBa MPU CBapKe CoO
CKBO3HBbIM MponJaBjJeHHeM. Kpome TOro, 3TOMY CNOCOGCTBYET POYHOCTH
OKHCHOH TJIEHKH, KOTOPas HarpeBaeTcsl 3HaUYUTEebHO MEHbIUE, 10 CPABHEHHIO
¢ HeNpepbIBHBIM PeXXMMOM CBapKH.

CHUKEHHe 30HBl TeDMHUECKOTO BJAUSAHHUS B pe3yJbTare KOHLEHTPHPOBaii-
HOro BBOjJIA TelJa B TeueHHe umnyabca ¢,=0,24U/[f,-ny noBblIaeT Mexaui-
yecKHe cBoHcTBa mBa Ha 4—8Y%.

TonkocTennble KOHCTPYKUHH TOMWHAHON 0,5—1 MM CBApPUBAIOTCA B CTbIK
6e3 nmpHcaakM H OTOOPTOBKH KPOMOK, YTO 3HAUHTEJNBHO NMOBBHIIAET IUKIHYE-
CKYI0 IIPOYHOCTh UIBA, TAK KAK B JaHHOM CJlyuyae OTCYTCTBYIOT HeCHaBJ/IEHHS!
B KopHe mBa. [Ipumensis oTO0OPTOBKY KPOMOK H NPHCALOYHVIO MHPOBOJOKY,
MOXKHO CBapHBaTb 3Je€MEHTbl C TOJLIHHOH CTeHKH 0,2 MM.

CrpykTypa WBOB, BBLIIOJHEHHBIX MMIIYJbCHOH AyroH, MJOTHAas, 30HA
PCKPUCTANIM3AUHMH 3HAUUTENbHO YXKe, 4YeM INpH OOBIYHOH aproHO-AYrOBOWH
cBapkKe.

Puc. 3. ®ororpadun MHEpoCcTpYyKTYp. Cnnas AMI-6: a) OCHOBHO MeTaJlw;
6) moB; x600

MHUKDOCTPYKTYypa XapaKTepH3yeTcsl pABHOMEPHLIM pacnbliieHHem B-dasbl
B TBepPAOM PacTBOpE, [IpHUeM BbIAEJEHUS HHTepMeTaJJHYeCKHUX COeIMHEeHUIl
meabue. Ha puc. 3 npencrasnensl ¢otorpadHu MHKPOCTPYKTYP OCHOBHOIO
MeTasa v wBa. Pe3yabratel, noJqydYeHHble IPU UMIYJAbCHO-IYIOBOH CBapke
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Ha MEePEeMEeHHOM TOKe DPa3/JIHYHOIO THIA TOHKOCTEHHBLIX H3JeJHH H3 CIHJaBOB
ANIOMHHHS, CBHJIETE/NILCTBYIOT O BBICOKOH HaNE€XKHOCTH crnocoba H Npeumy-
ILeCTBE MO CPABHEHHIO C APYFMMH AyroBbiMH crocoGamu. FIMOyJjbcHO-Iyro-
Basi CBapKa YCIEUIHO BHeADeHA Ha NpPOK3BOACTBe. [IpuMeHeHHe HMIYJIBCHO-
AYroBOH CBAapKH OTKPBIBAET HMIHPOKHE BO3MOXKHOCTH AJsi CO3JaHHS TPHHIH-
MHaJbHO HOBbIX TOHKOCTEHHbIX H3/ENHH W3 JIETKHX CIVIAaBOB  (&JIOMHHUS,
MarHvs H CIVIaBOB HAa HX OCHOBe) B annapaTOCTPOEHHH, NPHOGOPOCTPOEHHH,

pajHOTeXHHYECKOH, MALUHHOCTPOUTENIbHON U IPYTHX OTPAC/SX IPOMBIILJIEH-
HOCTH.



