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[ns M3roTOBIEHUS CTPOUTEIBHOM M JTOPOMKHOM
TEXHUKH, OOOpyAOBaHMS Ui  TOPHO-IOOBIBaroLIeH
MIPOMBIIIUIEHHOCTH, TOAbEMHO-TPAHCIIOPTHOTO OOOPYNOBAaHUS M JIPYTMX METAJUIOKOHCTPYKIIMHA B
OCHOBHOM HCHOJB3YIOT KOHCTPYKLUMOHHBIE cTand. OCHOBHBIM CIOCOOOM ITOJIyYeHHS HEpa3beMHBIX
COCIMHEHWI IAaHHBIX CTallell SIBIIAETCS CBapKa IDIABSIIAMCS SJEKTPOAOM B aKTHBHBIX 3alIUTHBIX
razax. K HemocraTkam, KOTOpble CHIDKAIOT 3()(EKTHBHOCTH 3TOr0 crocoba B MEPBYIO OYepesb,
OTHOCSITCSI: TIOBBIIIIEHHOE pPa3OpBI3TUBAHUE 3JEKTPOJHOTO MeTajuila B Tmporecce cBapku [1] wm
HEPaBHONPOYHOCTh CBAPHOTO COEAUHEHUS [2].

SIBneHvie pa3OpbI3TMBaHKS BO3HUKACT BCIIEICTBIE HECTAOMIBHOTO TOPEHUS CBAPOYHOM JTyTH.

PazOpei3ruBanue CONMpoOBOXKIACTCS BBHIOPACHIBAHUEM W3 30HBI JYTH OOJBIIOTO KOJHMYECTBA
Karejgh JKUJIKOTO MeTallyla Pa3InYHOTO pa3Mepa, KOTOphle MPUBAPHUBAIOTCS WM MPIWIUNAIOT K
CBapHBa€MOMYy MeTaluly (HaOpBI3THBAaHUE), YXYALIAs OJKCIUTyaTallUOHHBIE XapaKTEPUCTHKH |
BHEIIHUNA BHJ H3IENHs. OTO TpeOyeT BBEICHHUS B TEXHOJOIMYSCKHUH NPOIECC HEXKENaTeIbHOM
oTieparyl — OYMCTKH TTOBEPXHOCTEN OT OPBI3T, YTO MPUBOJIUT K JAOMOIHUTEIHHBIM TpyJ03aTpaTaM Ha
3ayncTKy u3nenuii B oobeme 20...40 % ot o0uieil TpyJ0EMKOCTH CBAapOYHBIX ONEPAMii U ONaCHOCTh
BO3HMKHOBEHHsSI BUOpalMoHHBIX 3abomeBannii [1]. Ha pwuc. 1 mpencraBmeH cBapHOW IIIOB,
BBITNIOJTHEHHBI MEXaHU3UPOBAaHHON CBAapKOM B Cpele YIVIEKUCIOro ras3a, ¢ SpKO BBIPAXKEHHBIM
HaOpBI3rMBaHUEM CBAapUBAEMbIX TIOBEPXHOCTEH.

B oOmem ciydae crmocoObl 3alluThl CBAapUBAaeMbIX H3ACIUN OT OpBI3T PACIUIABICHHOIO
MeTaJljia 3aKII0Yal0TCsl B TOM, YTO TOBEPXHOCTh METaJIa, MOAJIEKAIIEero CBapKe, MOKPHIBAIOT
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3aIMTHBIM CJIOEM B BHIE DKpaHa WM pacTBOpAa BEIIECTBA, BBICHIXAIOMIETO I€pel CBApKOW H
MPETATCTBYOMIET0 IPHUJINITIAaHNI0 OPBI3T K OCHOBHOMY METaJLTy.

Puc. 1. CBapHOC COCAUMHCHUC IIPpU MCX&HI/I3I/IpOBaHHOﬁ CBApKEC B CpCIC YITICKUCIIOIO rasa

HepaBHOIIPOYHOCTE CBAapHOTO COCAMHEHHE — W3MEHEHWE MPOYHOCTHBIX XaPAKTEPHCTHK MO
CCUEHHIO CBAPHOI'0 COCAMHEHMSA. JTO sIBICHHE O0YCIOBICHO Pa3IMYUeM CTPYKTYPhI U MEXaHHUYECKHX
CBOWCTB OCHOBHOTO METajyla, CBAapHOTO IIBAa M 30HBI TEPMHUYECKOI'O BIUSHHSA, BCJICACTBUE
HEPaBHOMEPHOT'O TETJIOBOTO BO3ACHCTBHS HCTOYHMKA HArpeBa Ha CBApHOE coeAnHEeHHe. B pedynbrare
CHIDKaeTcs paboTocrnocoOHOCTh u 9KCIUTyaTalluOHHBIE XapaKTePUCTUKU CBapHbBIX
METaJUNIOKOHCTpYKUM [2]. Ha puc. 2 npeacraBiieHa cTpyKTypa HaIIaBIEHHOTO MeTalia, MoJydeHHas
MEXaHU3MPOBaHHON CBAPKOW B cpelie YIIIEKUCIIOro rasa.
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Puc. 2. Ctpykrypa cBaproro mBa. CBapka B Cpe/ie YIICKKCIIOro ra3a 0e3 NpUMEHEHUs MO Iu(UKaTOpOB

[IpoGiieMa HEPaBHOIPOYHOCTH CBAPHOI'O COCIMHEHHS HAXOJMT CBOE PEIICHHWE B MHPOBOM
MPAKTHKE 3a CYET BBEACHHS B CBAPOUYHYIO BaHHY TaK Ha3bIBAEMBIX 3JIEMEHTOB-MoaudukaTopos. [log
MOIU(UIIMPOBAHUEM TTOHUMAETCS MPOIECC aKTHBHOTO PETYJIUPOBAHUS MEPBUYHON KPHCTAILTU3AIUN
WM W3MEHEHHUS CTENeHW JIUCIIEPCHOCTH KpUCTAUIM3ytommxces (a3 myréM BBEACHHS B DPAacIUIaB
JI00ABOK OTIENBHBIX 3JIEMEHTOB MIIH UX COCTUHEHUH, STUM MOYKHO J0OUThCs [3, 4]:
®  U3MENBUYCHUS MUKPO- U MAKPOCTPYKTYPHI;
®  YMCHBIICHUS Pa3BUTHS XUMHUYECKOW, PU3MYECKON U CTPYKTYPHOIH HEOTHOPOAHOCTH;

e  0OJAroONpUATHOTO U3MEHEHUS MPUPOIBI U (HOPMBI HEMETAINTNYECKUX BKIFOUCHHUH;
®  TIOBBIIICHHS KOMIUIEKCA TEXHOJIOTHUECKHUX, MEXaHMUECKHUX U IKCIUTYaTaIlMOHHBIX CBOMCTB.

Hau6onee pacnpocrpaneHHbIe MOIUGUITUPYIOIIHAE IIEMEHTHI TIPECTABICHBI B TAOJIHIIE.

[Ipu cBapke »IEMEHTHI-MOIU(PUKATOPHI BBOASTCA B PACIIaB CBApOYHOW BaHHBI 4Yepes
CBapOYHbBIEC MaTEPHAJIBL: JJIEKTPOIHYIO IIPOBOJIOKY; MIOKPBITUS 3JICKTPOIOB; CBAPOUHBIE (DIIFOCHI.

Llenpto nMaHHBIX WCCIENOBAHHUIA SIBIIIETCS pa3pab0TKa OW(PYHKIMOHAIBHBIX TOKPBITUH,
KOTOPBIC HE TOJBKO OYIyT 3al[UIIATh TOBEPXHOCTH CBAPUBAEMBIX JIETANIEH OT OpPBI3T PaCILIaBICHHOTO
MeTaljla, HO M OKa3blBaTh BJIMSIHHME HAa CTaOMJIBHOCTH MPOIIECCAa CBAPKHM U HM3MEHEHHE CTPYKTYpPBI
HAIUIaBJIEHHOI'O METAaJIjIa.
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Tadauua. DaeMeHTsI-Mo1udpuKaTopsI [3]

Dnement | IlmotHOCTh, I/cM | AToMHas Macca, r/monb | Ty, °C | Ty, °C
Mg 1,74 24,3 651 1107
Ca 1,55 40,1 848 1487
Sr 2,6 87,6 769 1384
Ba 3,5 137,3 725 1637
La 6,19 138,9 920 3469
Ce 6,7 140,1 795 3424
Pr 6,78 140,9 935 3127

B Hacrosmieli pabote ctabHIn3aTopbI-MoH(UKATOPH B CBAPOYHYIO BAaHHY BBOAWMINCH Yepe3
M3BECTHOE 3aIIUTHOE TOKPBITHE [5], B3STOE 32 OCHOBY, K KOTOPOMY M00aBISUIM KapOWA KalbIHS
(CaCOs) B cooTHoreHun 5:1. BEIOOp MaHHOTO COCIHMHEHHS OOYCIIOBJICH TEM, UYTO KAJBIHH SBIIACTCS
OJTHUM W3 aKTHBHBIX JIEMEHTOB-MOIU(PHUKATOPOB (Tadi. 1), a Takke 007aJaeT HU3KUM MTOTCHITHATIOM
MOHM3AIlH, 9YTO CIOCOOCTBYET CTAaOWJIM3allMM TIpollecca TOPEHHsS JyTH W YMEHBIICHHIO
pasOperuBanus [6]. bBpuin  mpoBeneHB  SKCIEpUMEHTANBHBIE — MCCIEAOBAaHUS — BIUSHUS
OM(yYHKIIMOHATILHOTO MOKPHITUSI Ha HAOPHI3TMBAHHE CBAPUBACMBIX JIETalled U CTPYKTYPY CBapHOTO
COCIMHEHUs] TpPU MEXaHW3MPOBAHHOH CBapke B YIVIEKUCIOM ra3e. B kadectBe 00pasoB
MCIIOJIb30BAJINCH TJIACTUHBI U3 CTall OOBIKHOBEHHOI'O KauecTBa, cBapouHas mpososoka CB-08I'CMT-
O gmamerpom 1,2 mm. Ha cBapuBaemble 0Opa3siisl HAHOCHIN OM(YHKIIMOHAIBHOE MOKPBITHE, TOCIe
BBICBIXaHHS HAKJIAJBIBAIM CBapHble MBHL. CBapka NPOBOAMIACH HA CIEAYIOIMX pexnmax: .=
250...260 A, U, = 23 B. Ha puc. 3 mpencraBiieH CBapHOH IIOB, BBIIIOJHEHHBIH aBTOMAaTHYECKOM
CBapKOH B Cpefic YIIIEKUCIIOTO Ta3a ¢ MPUMEHeHNEM OU(QYHKIIMOHAEHOTO TIOKPHITHSI.

Puc. 3. CpapHoe coeauHeHHE NPH MEXaHU3MPOBAHHOH CBapKe B CpeAe YIJIEKHCIOro rasa ¢
npuMeHeHueM Or(yHKIIMOHATBHBIX TTOKPBITHH

Ha puc. 4 npencrasineHa CTpykTypa HaIIaBIEHHOTO MeTajlla, MOJy4YEeHHas MEXaHW3UPOBAHHOM
CBApKOU B CpeJie YIVIEKUCIIOTO ra3a ¢ IPUMEHEHHUEM OU(YHKIIMOHAILHOTO TIOKPBITHS.

Puc. 4. Crpykrypa HamiaBneHHOro merayuia. CBapka B cpene YIVIEKUCIIOTO ra3a ¢ NMPUMEHEHHEM
MOJIU(PHUKATOPOB
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CO3I[3HO 6I/I(IJYHKLII/IOH2UH)HOFO IOKPBITUE, KOTOPOC 3alUIIACT IMOBCPXHOCTHU CBAPHUBACMBIX

JieTanei oT OpPBI3T PacCIIaBICHHOTO METallIa, CTA0MIN3UPYET MPOIIECC CBAPKH, IMOJIIOKUTENHHO BIHASET
Ha CTPYKTYpPy CBapHOTO COEIWHEHHs, IIOBBIIIAs pPaOOTOCIIOCOOHOCTh W  AKCIUTyaTallHOHHEIE
XapaKTEPUCTUKU CBAPHBIX METAIIOKOHCTPYKIUH.
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