TEXHIYHI HAYKU TA TEXHOJIOTIT Ne 2 (8),2017

TECHNICAL SCIENCES AND TECHNOLOGIES
VIIK 621.791.4
DOI: 10.25140/2411-5363-2017-2(8)-75-81
Bonooumup Mazanxo, Onez Hogomnuneys, Cepeiti Onexcienko, Ceimaana FOwenko

JAOCJGKEHHS ITPOIECIB MACOIIEPEHECEHHSA
Y INIPOLECI NPEHU3IMHOI'O EJIEKTPOKOHTAKTHOI'O
3BAPIOBAHHA AJIIOMIHIIO

Axmyanvricms memu docnioycenus. [llupoke 3acmocy8anuaM anioMiHil0 Ma 1020 CNAA8i8 y NPOMUCTIOB0CTT BUKIUKAE
He0OXIOHICIb 800CKOHANICHHSA ICHYIOUUX CNOCOOI8 00ePIUCAHHA IX HepO3 EMHUX 3 €OHaHb Yy meepoiil asi.

Ilocmanogxa npoonemu. Ilpu eusuenni npoyecy ymeopenus 3’ €OHaHHs Ni0 YacC 36aploBanHs Yy meepoill ¢asi akmyanv-
HOIO 3a0ayelo € O0CNIOXHCeHHA OUPY3IUHUX NPoYecis ma 6CMAHOBNIEHHA 3AKOHOMIPHOCHEN MACONEPEHEeCEHH S, WO MAE NPAaK-
muuHe 3HAYeHHs NpU PO3POOYI HOBUX MEXHONO0RIN 36aPI0BAHHS.

Ananiz ocmannix 0ocnioxycens i nyonikayin. OOHuM i3 nepcneKMueHUx cnocoodig 3’ €OHaHHA ANOMIHIIO € npeyusitine
eNeKMPOKOHMAKMHE 36APIOBAHHS Yepe3 NPOMIJICHI NPOWapKU 3i 36aplo8aAIbHO20 MAMeEPIany, UKOPUCTNAHHS SKUX CHPUSE
akmueayii nogepxoHs demadell, Wo 36apIOIOMbCS, Md JOKANI3AYIT Meni06oi eHepeii 8 CMUKY.

Buoinenns nedocnioryncenux wacmun 3azanvhoi npoonemu. Hedocniodcenumu 3anuuiaiomscsi npoyecu maconepeHe-
CEeHMSL Ma MEXAHI3MU 6UBHAYEHHS ONMUMANLHOT KITbKOCHE NPOMIJICHUX NPOWAPKIE NPpU NPeYU3itiHoMY eleKmpOKOHMAKMHO-
MY 36APHOGAHHI ATIOMIHIIO Ma 11020 CNAAGIE.

Ilocmanoeka 3ae0annn. Memoro pobomu € ananiz 6naugy KilbKoCmi npOMINCHUX NPOUAPKI6 HA npoyecu maconepeHe-
CEeHMS NPU NPEYUIHOMY eNeKMPOKOHMAKMHOMY 36apI0GAHNT AIOMIHII0 MaA 1020 CNAABIE.

Buxnaodennsa ocnoeénozo mamepiany. Bionpayrosanus memoouxu 0ocniodcents 30iliCHeHO HA NPUKIAOi eneKmpOKOoH-
MAKMHO20 36aPIOAHHSA Cniagy mapku AMy i3 eUKOpUCMAHHAM PI3HOI KiIbKOCMI NPOMIJICHUX WAPI8 3 ANOMIHIEOT (hobeu
moswunoro 11 mxm. 3eapiosanns cniasy nposodunu 3a pexcumom: ycmuna cmpymy 300-350 A/mr, numomuii muck 2-
3 MIla, mpusanicmo imnynvcy cmpymy 0,1-1 c. Jocniodcenns xapakmepucmuk Maconepenecentss Rpogoou 3a 00NOMO2010
Memoody padioaKkmueHux i30monis.

Bucnoexu 6ionosiono 0o cmammi. [Jocniodxceno ocobnugocmi npoyecie MaconepeneceHts npu enekmpoKoHmMaKmHoMy 364a-
PIOBAHHI AIOMIHIIO Yepe3 npoulapku. BusHaueno sanedicricmos KoeiyicHma MaconepeHecertst 6 KOHMAaKmuitl 30Hi 8i0 KLbKOCI
npowapkie. Bcmanosneno, wo npu 3eapiosanni cniagy AMy ougysitina 30na € MaKCUMAILHOIO NPU 36aPIOGANHI Yepe3 4 npouapKu.

Knwwuosi cnosa: anominiil, enekmpoKoHmMakmue 36aploSaHts; NPOMINCHUU NPOWAPOK, MACONepeHecents; ougysiina
63A€MO0isl;, padioarmMueHuLl iI30Mon, 36apHe 3 €OHAHH.

IMocTranoBka npodJemu. SBuie nudysii Binirpae cyrreBe 3Ha4eHHs U1 0araTboX TEXHO-
JIOTTYHUX TPOIECiB, a 0cOONMBO s 3BaproBaHHA y TBepAid ¢azi. Judysiiina B3aemonis y
TIpOIIeCi 3BapIOBaHHS OJHOPITHUX Ta PIZHOPITHUX MaTepialliB Y KO)KHOMY KOHKPETHOMY BHIIa-
JIKY € HeOOXITHOIO YMOBOIO JIJIsl BU3HAYCHHs HaHOLTBIIT ONTUMAIIFHUX ITApaMeTPiB TPOIIECYy.

Tomy nocnikeHHs Audy31HHUX MPOIECIB Ta BCTAHOBIIEHHS 3aKOHOMIPHOCTEH Macorie-
PCHECEHHS € aKTyaJIbHUM 3aBJIaHHSAM Ta Ma€ MPAKTUYHE 3HAYCHHS JUISL pO3pOOJICHHS HOBUX
TEXHOJIOTIH 3BaprOBaHHS.

AHaJIi3 ocTaHHIX 0CTiZKeHb i myOJtikaniii. AroMiHINA Ta HOTo CIUTaBH € OJIHUM 13 Hali-
OUTBII MOMMPEHUX KOHCTPYKIIHHUX MaTepialliB aBialiifHoi Ta KOCMIYHOI TEXHIKH, TPAaHCHIOPT-
HOT'O Ta XIMIYHOTO MAIIMHOOY/yBaHHS, aBTOMOOLIBHOI Ta Xap4OBOi MPOMUCIIOBOCTI.

OnauM 13 eDeKTUBHUX METOJIB 3BApIOBAHHS ATIOMIHIIO € €JIEKTPOKOHTAKTHE 3BapIOBaH-
Hs1, OCOOJIMBOCTSIMU SIKOTO € HE3HAYHA TPUBAIIICTD MPOLECY, BUCOKA MIBUAKICTh HArPiBYy 30HU
3’€IHAHHS €JIEKTPUYHUM CTPYMOM Ta 3Ha4yHa IUIaCTUYHA Aedopmaliis MeTaly B 30H1 KOHTaK-
Ty [1]. Le npu3BOIUTh 10 3HWKEHHS IUIOIII Iepepi3y 3BapHOTO 3’ €THAHHS Ta 3MEHILEHHS Mi-
ITHOCTI 3BapHUX 3 €aHaHb. KpiM 11b0T0, IesiKi BUpOOU MPH OTPUMAaHHI HEPO3 €MHUX 3’ €/IHAHb
noTpeOyITh 0OMEKEHHS MakpoaehopMartii.

OpHUM i3 MEepCTEeKTUBHUX METOJIB OJIEpXKaHHS NPEIU3IMHUX HEpO3’€MHHUX 3’€JHaHb 3
ITIOMIHIIO Ta HOTO CIUIABIB € €NEKTPOKOHTAKTHE 3BApIOBAHHS 4Yepe3 MPOMDKHI MPOIIAPKH 31
3BapIOBAJILHOTO Marepiany [2; 3]. BukopucTanHs MpOMDKHUX MPOIIAPKIB MPU3BOANUTH 0 aK-
THBAIlil TOBEPXOHB JICTANICH, 1110 3BAPIOIOTHCS, Ta JIOKATI3allii TeMI0OBO1 eHeprii y cTuky. Of-
HAaK Ha CbOTOJHI B JIiTEpaTypl BIACYTHS iH(OpMAIlisl 00 0COOIUBOCTEH Mpoliecy Macore-
pPEHECCHHS Y TIPOIeCi MPENH3iHHOTO EIICKTPOKOHTAKTHOTO 3BaprOBaHHS dYepe3 MPOMDKHI
HPOILIAPKHU 31 3BApIOBATBHOTO MaTepiaity.

Cepen e(eKTUBHUX Cy4aCHHUX METO/IB BUBUEHHS IPOIECIB zmcby311 Ta caMonH(bym K-
POKO 3aCTOCOBYEThCS aBTopamorpa(va [4]. Bukopucranus pa):[loaKTI/IBHI/IX 130TOMIB Bl,I[KpI/I-
Ba€ HOB1 MOKJIMBOCTI ISl TOCHIIPKEHHS TU(Yy31MHUX MPOLECIB 3aBASKH BUCOKIM 4yTIUBOCTI,
TOYHOCTI Ta 1H(HOPMATUBHOCTI.
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EdexTuBHICTH METONYy paJiOaKTUBHHUX 130TOMIB y WPOLECi AOCTULKEHHS 3BapHUX
3’€/IHaHb, OTPUMAHMUX 3BAPIOBAHHSIM THCKOM 4epe3 pi3Hi MPOIIApKH, Y TOMY YHUCII i3 TIOKPHUT-
TSIMH, BCTAaHOBJICHA aBTOpamMu pooit [5-9].

BujgijieHHsi He BUpilleHUX paHillle YACTHH 3arajbHoi mpodaemu. HemocmimpkeHumMu
HUHI 3QJIMIIAI0THCS MEXaHI3MH BH3HAYEHHS ONITUMAIIBHOT KUTBKOCTI TIPOMDKHUX MPOIIAPKIB Y
MPOLEC] MPEIU3IMHOTO eIEKTPOKOHTAKTHOTO 3BAPIOBAHHS AJIFOMIHIIO Ta HOTO CILIABIB.

Mera crarTi. MeToro 1i€i po60TH € BUBYEHHSI BIUIMBY KUIHKOCTI IPOMDBKHUX MPOIIAPKIB
Ha TMPOIIECH MAaCOTIEPEHECEHHS y MPOIleci MPeU3iiHOTO E€NEKTPOKOHTAKTHOTO 3BapIOBAHHS
ATIOMIHIIO Ta HOTO CIUIABIB.

Buxnaa ocHoBHOro marepiany. BianpaiiroBanHHs METOAUKH AOCIIKEHHS MPOIIECy elie-
KTPOKOHTAKTHOTO 3BAapIOBAHHSA 3/IIIICHEHO Ha MOJIeNbHIN mapi AMu-AMIL i3 BUKOPHCTAaHHSIM
MPOMDKHUX IIapiB 3 (POJIBIH YUCTOTO AITFOMIiHII0, TOBIIMHA SKOi CTaHOBMIIA 11 MKM.

[IpomucioBuil amoMiHieBHM cruiaB Mapku AMIl xapakTepHU3yeThCsl BUCOKOIO TIACTUYHI-
CTIO Ta TEXHOJIOTIYHICTIO, BUCOKOIO KOPO3IMHOIO CTIMKICTIO Ta TAPHOIO 3[IaTHICTIO /IO 3Bapro-
BaHHs. CKiaj crutaBy amoMiHito Mmapku AMI (y Bar. %) HaBezneHo y Tabn. 1 [10].

Tabmuus 1
Cknao cnnasy antominito mapku AMy (y eae. %)
Fe Si Mn Al Cu Zn Jomituku
n0 0,7 10 0,6 1-1,5 96,35-99 0,05-0,2 10 0,1 J0 0,15

ExcriepuMeHTH BHUKOHYBAJIHMCS Ha MAIIMHI JUISI KOHTAaKTHOTO TOYKOBOTO 3BaplOBAHHSA
MT-1216 (HomiHanbHUI 3BaprOBaIbHUNA CTpyM 12 KA, HOMIHaNbHA HOTYXHICTh 53 KB-A,
MaKCUMaJIbHHUK THCK Ha enekTpoaax 500 kr).

3BaproBaHHs cIutaBy AMIl TpOBOIWIM 332 TaKUM pPEXKHUMOM: TYCTHHA CTPyMY
300-350 A/mMm®, muromuii THck 2-3 MIla, TpuBamicTs iMmymascy crpymy 0,1-1 c. TIpomec
MIPOBOIMJIM Ha 3pa3Kax 3 JIBOMa, YOTUPMa Ta IIiCTbMa mapaMu (Gobru aqroMiHII0, po3Millie-
HUMH MDK 3BapHUMH JCTAISIMU.

JlocnimpKkeHHs TPOBOMIINCS CyMICHO 3 iHCTUTyTOM MeTanodizuku im. I'. B. Kypatomosa
HAH Vxpainu. Jlns aHanmizy xapakTepuCTHK MacOTIEpPEHECCHHs B 30HI KOHTAKTY Ha OJMH i3
3pa3KiB, SIKHH 3BapIOETHCS, 3AIMCHIOBAJIOCS HAHECCHHS PAII0aKTUBHOTO I130TOIy KOOalb-
1y ®°Co 3 MaKkcHMaIBHOIO eHepriero nornuHaHHs B-BunpoMinioBanss 0,067 MeB Ta ioHizyro-
4010 3zatHicTio 1,48 cM*/M>.

JIJis 3HATTS HANPY)KCHb Ta CTaOLTI3allii CTPYKTYpPH 3pa3Ku Mepen HACHICHHSIM PallioaKTH-
BHHUM 130TOTOM BinnangroBanucs. [licns Bignany Ha oJHY 3 TOBEPXOHb OJHOTO 31 3pa3KiB Ha-
HOCHIH 1map i30tomy “’Co TOBIIMHOO 3-5 MKM Ta BUXiIHOI akTHBHICTIO 5-10° iMIi/xB.

CkIajaHHs JeTaneil 3iiicHioBamocs BHamyck y mociizoBrocTi AMix (**Co) - doisra -
AMI11, npudyomMy 3pa3ok i3 pagioOaKTUBHUM 130TONOM 3HaxoauBcs 3HM3Y. llicns 3BaproBaHHA
3pa3oK po3pi3aliv MO IEHTPY 3BapHOTO 3’€HAHHS Ta PO3MINTYyBaIN Ha (OTOUYTIUBIN IUTIBIII
JUIsl aBTOpagiorpadyBaHHs 3 HACTYIHOIO BUTPUMKOIO Ha Hill mpoTsarom 240 roauH Ta mposiB-
nsud TwniBKYy. [licnst mposiBICHHS IUTBKY (DOTOMETPYBAIM Ta OJEPKYBaIM KOHLEHTPALIHHIIMA
PO3IOJIUT pajlioaKTUBHOTO 130TONy KOOanbTy B amoMiHili. OTpumani aBTOpajiorpamu Juis
TPHOX PI3HUX BUTAAKIB 300pakeHi Ha puc. | (CTpiIKaMu MOKa3aHO MICIIC CTUKY JeTaliei).

>
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a 6 8
Puc. 1. Asmopadiocpagiuni 6iobumxu 301U 3 €OHAHHS 3PA3KIE Y NPOYect 36apI06aHHsl AIOMIHIIO Yepe3 Qonbey:
a— 2 wapu; 6 — 4 wapu, 6 — 6 wapig
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Posnoninennst pamioakTMBHOTO 130TOMY Yy CTHKY (y Tepepi3i Mo ILEHTPY 3BapHOTO
3’€THaHHS) MICIsI 3BapIOBAHHS IS TPOX PI3HUX BHIAJKIB MPEICTABICHO Y BUIIIA/II KOHIICH-
TpauiiHUX KPUBUX Ha puc. 2.
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Puc. 2. Konyenmpayiiini Kpugi po3nooiny padioakmusHozo i30mony Kooaioemy 6 anominii
nicnsa 36aprO6AHHA Yepes ¢0}Zb2y.' a—2 wapu, 6—4 uapu, 6 — 6 mapie

BuBueHHS KOHIIEHTpaLIHHUX KPUBUX MTOKA3Ye, 10 Y TPHOX Pi3HUX BUIAAKaX 3BAPIOBAHHS
(uepe3 2, 4 Ta 6 mapiB GoJIbTH) MEXaHI3MHU YTBOPEHHS 3’€IHAHb BiApi3Hsr0THCA. IIpo 11e cBi-
J9aTh O0COOIMBOCTI PO3MOALTY PaioaKTUBHOTO 130TOIY B CTHKY, (popMa KOHIICHTpPAIIHHNX
KPHMBHX Ta ITHOMHA POHUKHEHHs i3oTony “’Co y 3BapHi 3paskny.

AHatiz aBTOpamiorpamMy y BUIIAAKY 3BaproBaHHs yepe3 2 mapu ¢oabru (puc. 1, @) cBiTIuTh
MIPO HAsABHICTH TIOP Y 30HI 3BapIOBaHHSA. 3 KOHIICHTPAIIHHOT KpUBOi (pHUC. 2, a) BUILIMBAE, IO
HaBIIMPUHA TOPU CTAHOBHUTH OM3bKO 20 MKM, a i MPOTSHKHICTH — MpuOIu3Ho 120 MKM.
SIkicTh 3BapHOTO 3’€JJHAHHS HE33JI0BUIbHA, OCKUIBKH HASBHICTH IMOP MOXKE MMPU3BECTH JIO0 TIOSBU
TPILIMH y 30HI 3BapIOBAHHS Ta MOJANBIIOT0 pyWHYBaHHS 3BApHOTO BUPOOY B MPOILIEC] EKCILTya-
tanii. Pa3om 3 THM criocTepiraeThCst BIACYTHICTh TPAHMII PO3JUTY MK JETaIsIMH, SIKI 3Bapro-
IOThCS, 110 CBITYUTH NIPO YTBOPEHHS MOHOJIITHOTO 3’€/IHAHHSI.

[Tig wac ananizy aBropamiorpamu (puc. 1, 6) Ta KOHIIEHTpaIliifHOT KpuBOi (pHC. 2, 6) Y BU-
najKy 3BaproBaHHs depe3 4 mapu (oI HasBHICTH TOp He BUsBIeHA. CriocTepiraeThes Bin-
CYTHICTb YITKOi I'paHMIIl PO3MEXYBaHHS MDK 3pa3KaMH, SIK1 3BaplorOThcs, Ta (OJIbramMu, 1o
CBITYHTH NIPO YTBOPECHHS MOHOJIITHOTO 3’€qHaHHs. [ TMOMHA MPOHUKHEHHS i30TOMY B allOMi-
Hill y IIbOMY BHUITaJIKy 3HAYHO BHIIE, HDK Y MIONIEPEAHBOMY.

Oco0nuBYy yBary npuBepTae Tou (akT, 110 Bech 00’€M 3pa3ka, KU HE MICTUTh 130TOTI,
3alMOBHEHUH BiTaMKaM¥ 3pa3ka, BKpUTOro i3otomoM. Lleit edexT, 0ueBUAHO, MOSCHIOETHCS
MPOXOJ/UKEHHSM SIBHIA HAATIMOOKOTO NPOHUKHEHHS YaCTUHOK Y MEeTaliuHy nepemkony [11;
12], 1110 mpoSBISAETHCS Y TPOHUKHEHHI YaCTHHOK Ha 3HAYHY INTIMOWHY B MeTall (COTHI Ta THUCS-
4i 1X IiaMeTpiB) y mporeci pyxy HHX YaCTHHOK 3 BEAUKOO MBHAKICTIO (Bumie 10° M/c) Ta Ha-
JITaHHS HA METAIIYHY MEepPELIKOY.

77



Ne 2 (8), 2017 TEXHIYHI HAYKU TA TEXHOJIOTTi

TECHNICAL SCIENCES AND TECHNOLOGIES
3 aHai3y KOHIICHTPAIIMHOT KPUBO1 y pa3i 3BaprOBAaHHS ANIOMIHIIO Yepe3 6 mapiB (oJIbru
(puc. 2, 8) BUIIIIMBAE, 110 B 30HI KOHTAKTY 3Pa3KiB yTBOPIOIOTHCS MPOTSHKHI 30HU AUPY31HHOT
B3a€MO/Iii MeTaliB, AKi 3BaprooThes (puc. 2, 8). IIpy 11bOMyY YIiTKO CIIOCTEpIiraeThes aCUMeTpist
BKa3aHUX KPUBUX Y OIK, 7€ po3MiltieHi (OJIbTH.
Ominka BenmuuH Koe(irieHTiB MaconepeHecenHs D, mpoBoamnack 3a Gopmynoro Eifnr-
teina [13]:

D=X (D

Jie X — TNIMONHA IPOHUKHEHHS 130TOIY, CM; T — TPUBAJIICTh MPOLIECy 3BapIOBaHH, C.

BusHaueHi 3a JaHUMHM KOHLEHTPALIHUMU KPUBUMHU KOE(DII[IEHTH MAacONEpPEHECCHHS Y
nepepizi Mo MEeHTpy KOXKHOTO 3pa3ka HaBeleHO y Tadn. 2 (3pazok Ne 1 — 3Bapenwmii gepes 2
mrapu (oabrd, 3pa3ok Ne 2 — gepes 4 mapwu, 3pazok Ne 3 — uepes 6 mapis).

Tabmws 2
3nauenns koeghiyicumis maconepenecenHs: padioaKkmueHO20 i30mony
Homep 3paska
Ne 1 | Ne 2 | Ne 3
D,,, cM’/c
3J1iBa crpaBa 3J1iBa crpaBa 31iBa cripaBa
6,4:10° 6,25-10° 7,2-107 7,2:107 6,4-10" 6,4-10"

3 onep)kaHUX Pe3yJbTaTiB BUAHO, IO KOE]IIEHT MAaCOTIEPEHECEHHS y MPOLeCi 3Bapro-
BaHHA 4yepes 4 mapu Goabru y 2-3 pas3u BUllle, HDK Y IHIIKUX ABOX Bunajakax. CiiJ Big3Hauu-
TH, 110 3HAYEHHS KOoe]ilieHTIB MpUOIM3HO y 4—6 pa3iB € BUIIMMHU NOPIBHIHO 13 KoedilieH-
TOM camoau(y3ii anoMiHiI0.

[Ipu Bignmani amomidito npu temnepatypi 873 K koedinient camonugysii Al ctraHoBUTH
Darai= 6,1-10'9 CM2/C, a mupy3ii Co B Al mnpm Tiii camiii Temmeparypi
Deoar= 1,5-10% em’/c [14]. Pe3ynpTaT Takoro MpUIIBHIIIEHOTO MAacOTIEPEHECEHHS MOMHA
MOSICHUTH MPOTIKAHHSM Y MPOIECi 3BAPIOBAHHS SBHUILA AHOMAJIHHOTO MAaCONICPEHECEHHS B Me-
Tajax Ta CIUIaBaX, SIKe CIIOCTEPIraeThes MpH IMIYJIbCHUX BIUIMBAX [8; 9].

PospaxoBani 3a hopmynoro (1) 3HaYeHHS KOE]IIiEHTIB MacOTIepeHECEHHS 300paKeHO Y
BUTJIAAI TICTOrpamMu Ha puc. 3.

0 . .

-1 4 3pasox Nef1 3pasok Nel2 3pazok Nej3

2
3

Ig Dm

-7
Puc. 3. Ticmoepama eenunun xoegpiyienmie Maconepenecents y nepepisi no yeHmpy KONICHO20 3pa3Ka

OueBHIHO, 10 MAaKCHMAaIbHE 3HAUCHHS KOE(II[ieHTa MaCOIEPEHECEHHS CIOCTEpPIracTbes y
3pasky Ne 2, OTpEMAaHOTO €NIEKTPOKOHTAKTHUM 3BapIOBAHHSM uepe3 4 MapH aroMiHIeBOT (POIBIH,
III0 CBITYUTH PO HAHOUTHI e(heKTHBHE MPOXOKEHHS U Y3IHHIX MPOIIECIB y 30Hi 3’€THAHHSI.

BucnoBku i npono3unii. [Tokazano eheKTHBHICT, BUKOPUCTAHHS pagiorpadiuHoro Me-
TOAY JJISl AOCHIKEHHS MU Y3IHIX MPOLECIB y MPOIEC] MPEUH3IHOTO eIeKTPOKOHTAKTHOTO
3BapIOBAHHS.

BcranosieHo, 110 i 9ac eIeKTPOKOHTAKTHOTO 3BapIOBaHHs ciuiaBy AMiIr uepes mpomi-
YKHI TIPOIIAPKH 3 ATIOMIHII0 TOBIIMHOIO 11 MKM Koedil[ieHTH MacolepeHeceHHs B 30H1 KOH-
TaKTy 3aJIe)KaTh BiJ] KUTbKOCTI MPOIIAPKIB.

[Toxa3zano, 0 y BCiX PO3TISIHYTUX BHUIIAKaX CIIOCTEPIraeThes MEPEPO3IOIUT PaJi0aKTH-
BHOTO 130TOITy B aJIIOMiHIi Ha JIECATKU Ta COTHI MIKpOH B 00uM1Ba OOKHU BiJl HOTO MOYATKOBOTO
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posnoxiny. [Ipu 11bOMy y CTHKY BiI3HAYa€THCS BiICYTHICTH I'PAaHUIll PO3ALTY Ha nutiax 3Ba-
PHHUX 3pas3KiB, 10 CBITYUTH PO YTBOPEHHS SKICHOTO 3BApPHOTO 3’ €THAHHS.

BusHaueHo ontumanbHy KUIBKICTh MPOIIAPKIB ISl HOTO cocoOy 3BaproBaHHs. BeTaHo-
BJICHO, 1[0 y MPOIIECi 3BaproBaHHs CIutaBy Mapku AMi audy3iliHa 30Ha € MaKCUMAIIBHOIO Y
pasi 3BaproBaHHs uepe3 4 Mpomapk Ta CTAaHOBUTH 0yn3bKko 2000 MKM.
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Volodymyr Mazanko, Oleh Novomlynets, Serhii Oleksiienko, Svitlana Yushchenko

INVESTIGATION OF MASS TRANSFER PROCESSES DURING HIGH-PRECISION
ELECTRIC RESISTANCE WELDING OF ALUMINIUM

Urgency of the research. Wide application of aluminium and its alloys in industry causes the necessity of improvement
current getting ways of their permanent joints in solid phase.

Target setting. Investigation of diffusion processes and ascertainment of mass transfer regularities is the actual task for
studying of joint formation process during welding in solid phase and it has a practical importance during the development
of new welding technologies.

Actual scientific researches and issues analysis. One of the most perspective joining methods of aluminium in solid
phase is high-precision electric resistance welding through intermediate layers of welded material. Their application pro-
motes to activation of metal surface and localization of heat energy in the joint.

Uninvestigated parts of general matters defining. Mass transfer processes in joining zone and identification mecha-
nisms of optimal quantity of interlayers during electric resistance welding of aluminium and alloys remain unstudied.

The research objective. Aim of the paper is the investigation of the influence of quantity interlayers on mass transfer
processes during electric resistance welding of aluminium and alloys.

The statement of basic materials. Tryout of research technique has been carried out in terms of electric resistance
welding of aluminium alloy AIMnl with using of intermediate layers of aluminium foil by thickness 11 um. Welding has been
implemented in next conditions: the current density 300-350 A/mm?; the specific pressure 2-3 MPa; the duration current
impulse 0.1-1 sec. The investigation of mass transfer characteristics has been carried out by the radioactive tracer technique.

Conclusions. Features of mass transfer during electric resistance welding of alloy AIMn1 through interlayers have been
examined. The dependence of mass transfer coefficient on the interlayers’ quantity has been determined. It has been indicat-
ed that the diffusion zone width is maximal during welding through four layers.

Key words: aluminium, resistance welding, intermediate layer, mass transfer, diffusion interaction, radioactive tracer,
welded joint.
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NCCIEIOBAHHUE IMTPOECCOB MACCOIIEPEHOCA ITPH NPENU3UOHHOM
IJIEKTPOKOHTAKTHOU CBAPKE AJIIOMUHUSA

B c653u ¢ wiupoKkum npumenenuem anoMuHUs U €20 CHIA808 60 MHOUX OMPACIAX NPOMBIUILEHHOCTU AKMYWIbHOU 3a0aetl
ABNAEMCS YCOBEPUIEHCNBOBAHUE CYUECMBYIOWUX CNOCODO8 NOYUEHUs UX HEPAZLEMHBIX cOeOuHeHull 8 meepooll gaze. OOHum
U3 NePCNeKMUBHbIX CHOCO008 COeOUHEeHUA ANIOMUHUA 8 MEepPIOTl ase ABNAemCs NPEYUSUOHHAA INEKMPOKOHMAKIMHAS C8APKA
uepes NPOMENCYMOUHbLE COU U3 CEAPUBAEMO20 Mamepuana. Bascnvim éonpocom npu usyuenuu npoyecca o6pazoeanust coeou-
HEHUsl 60 BPEMsl INEKMPOKOHMAKMHOU CEAPKU AGISLEMCS UCCTEO08AHUE NPOYECCO8 MACCONEPEHOCA 8 MEeMAJle.

IIposedeno uccnedosanue 1eKMpoKOHMAKMHOU C8apKU HA ModenvHoul nape AMy-AMy ¢ ucnonvzoeanuem npomesxncy-
MOYHBIX C10e8 U3 anoMunuesoti gonveu. C nomowsio Memooa paouoakmusHeIX U30mMonos onpedenenvl 0cobeHHocmu Ough-
@Dy3uU0HHO20 83aUMOOCHCMBUA U MACCONEPEHOCA AMIOMUHUSL 8 30HE KOHMAKMA. YCMAaHO81eHo OnmuMaibHoe KOAU4ecmso
NPOMENCYMOUHBIX CT10€8 0715l INeKMPOKOHMAKMHOU C8APKU ATOMUHUEB020 cnaasa mapku AMy.

Knrouesvie cnosa: anomunuil; 21eKmpoKOHMAKMHAA C8APKA; NPOMENXCYMOYHAS, NPOCIOUKA, MACCONeperoc;, oupaysu-
OHHOe 83auMoOeticmeue; paouoaKmueHblil U30MON, C6aApHOe COeOUHEeHUe.
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