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2. Development of precision joining technique of aluminium alloys

Pedepar:

1. luceprariis nmpucBsyeHa po3pooili TEXHOJIOTi Ofep>KaHHS TPelN3iiHNX HEPO3'EMHUX 3'€/THAHb ATIOMIHIIO Ta
ioro criasiB. HeoOxinHO0 yMOBOIO NIpeLU3iHOCTI 3'efHaHHS € 3a0e3eYeHHs] piBHS 3a/IMLIKOBOI Aedopmariii
KiHLIeBOro BUPOOy 10 2 % Bif, [104aTKOBOrO po3mipy. Crioco6u 3BaplOBaHHS I1JIaBJIEHHSIM Ta [asSHHS JO3BOJISIOTh
BUPIillyBaTH JIMlIe OOMEKEHE KOJIO PO6IEM, 1[0 BUHUKAIOTH [IPY 3'€IHAHHI aJIIOMiHiI0 Ta IOTO CIIIaBiB, Ta HE
3/1aTHi KOMIIJIEKCHO 3a0€3MeYUTH JOCTATHIO MilIHICTb Ta NpenusiliHicTh BUpo6iB. Cepel, iCHyI0uUX CI10Cc0obiB
3BapIOBaHHS aJIIOMIHiIO Ta CIJIaBiB IPEeLU3ifHOCTI JO3BOJISIIOTh JOCSIITU CIIOCOOM 3BapIOBAHHS TUCKOM, 30Kpema
nu@ysiliHe 3BaploBaHHA y BakyyMmi ([I3B) Ta, y psai BUnagxis, €IeKTPOKOHTaKTHe 3BaploBaHHs (EK3). [Ipu npomy
OTPMMAaHHS HEPO3'€MHHUX 3'€JIHAHb 3 AJIIOMiHIIO Ta IOTO CIJIaBiB 3HAYHO YCKJIQJHIOETHCS HASIBHICTIO TYTOIJIABKOI
OKCHJIHOI IIJIiIBKM Ha IIOBEPXHi MeTajly, BUJAJeHHs SKoi nlepe]] 3’eJHaHHSIM 6e3 BUKOPUCTAHHS CKIIAIHUX TEXHOJIOTIN
He 3a6e31e4ye YTBOPEHHS! SIKiICHOTO (i3MYHOr0 KOHTAKTY, 10 CYTTEBO IOTipIlye YMOBHU IJIs1 Ofl€p>KaHHs
npeursiiHuX 3’€JHaHb. B OCHOBI yTBOpEHHS HEPO3'€MHOTO 3'€AHAHHS aIOMiHi0 rpu [13B y1eskuTh akTUBALLis

[IOBEPXOHB, 110 3'€JHYIOTHCS, LJISIXOM IIPUCKOPEHHS MIPOLieCy YTBOPEHHS (Pi3UYHOro KOHTaKTy, a pu EK3 -



JIOKaJli3allisg TeII0BOi eHeprii y IPUKOHTAKTHiH 30Hi 3'elHaHHS. PO3p06sI€HO TEXHOJIOTII0 A1(y3iiiHOrO 3BapIOBAHHS
QJIIOMIHIIO Ta MOTO CIJIaBiB y BAaKyyMi 3 BUKOPUCTAHHSIM PiJKOrO €BTEKTUYHOTO MTPOMIKHOTO ITPOIIAPKy Ha OCHOBI
KpeMHilo. Po3p06JieHO TEXHOJIOTII0 €/1eKTPOKOHTAKTHOTO CTUKOBOTO 3BAPIOBAaHHSI ONTIOPOM aJIFOMiHi0 Ta 10ro

CIJIaBiB Yepe3 TOHKUI NPOMIXHUI IIPOLIAPOK 3 aJIIOMiHi€BOI (POJIBIU.

2. The thesis is devoted to development of solid phase welding technique of precision permanent joints of
aluminium and alloys. The necessity of final product precision is the ensuring of residual deformation less than 2 %
from its initial dimensions. Among existing welding methods of aluminium and alloys, pressure welding methods
enable getting the precision, in particular, diffusion welding in vacuum and, in a number of occasions, resistance
welding. At the same time getting of permanent joints is complicated by the presence of high-melting oxide film on
the metal surface. Its removal before welding without using of complex techniques does not enable qualitative
physical contact formation, thus conditions for getting precision joint deteriorate substantially. The formation of
permanent joint during diffusion welding in vacuum occurs on the basis of welded surfaces activation by means of
acceleration of physical contact formation. The permanent joint during resistance welding forms by force of
thermal energy localization in the contact zone. New technology of diffusion welding in vacuum of aluminium and
alloys with using of liquid eutectic interlayer has been developed. New technology of resistance butt welding of
aluminium and alloys through thin aluminium foam interlayer has been developed
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