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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PyOpPHK: 81.09

Tema guceprauii:
1. OcobauBocCTi popmyBaHHS OGiMeTaNeBUX 3'€JHAHb 3 IOPUCTUX CIJIaBiB aJlOMIHIiI0 Ta MOHOJIITHUX MarHi€eBUX

CILJIaBiB

2. Features of the formation of a bimetallic compounds of porous aluminum alloys and monolithic magnesium
alloys.

Pedepar:

1. PoboTa npucBsiueHa BU3HAYEHHIO ONITUMAaJIbHOTI'O CIIOCO0Y OTPUMAaHHS 6iMeTaseBoro Marepiajy 3 MOHOJIITHUX
MarHieBux crjasiB cuctemu Mg-Al-Zn ta nopucToro anoMiHito cucremu Al-Mg-Zn. JlocigpkeHo BIJINB aKTHABALlii
rajlieM IIpM Pi3HUX YMOBaX 3BapIOBAHHS Ha MiKPOCTPYKTYPY, XiMiuHU, (pa30BUI CKJIa[, i MEXaHIYHI BJIACTMBOCTI
nrdysifiHOI 30HU 3'eAHaHb. BcTaHOBINEHO, 0 Ipy Oudy3iHOMY 3BapIOBAHHI IOPHUCTOTO AJIIOMiHIiIO 3 MOHOJIITHUMU
MarHieBMMH CIIJIaBaMM, B yMOBax BaKyyMy 3i mBuakictio V=5°C/xB Ta 6€3 BaKyyMyBaHHS 3i IIBUIKICTIO
V=100°C/xB, B CTUKY QPOPMYIOTbCs AU(Y3iliHi 30HU 3arajlbHOI0 MPHUHOI, BiANnosigHo, ~300 MKM Ta ~70 MKM 3
OJJHAKOBUM XiMiUHMM CKJIailoM i BacTuBOCTSIMU. 360Ky MarHieBoro criaBy GpopmyeTscs audysiliHa 30Ha
IIMPUHOIO, BifNOBiHO, 85...100 MkM Ta 50...60 MKM, B siKiil popmMyeTbcst iHTepMmeTanin MgsGa2. [lndysis rasiio B



aJIIOMiHi€BI CIIJIaBU CYITPOBOIKYETHCS 3HDKEHHAM MIKPOTBEPAOCTI MPUKOHTAKTHOI 30HU 3 1,3 I'Tla go 0,8 I'Tla Ta
mopyJs FOura Big, 70 I'Tla no 36 I'Tla, a B MarHieBi cryiaBy — 36i/IbIIeHHSIM MIKPOTBEPAOCTi IPUKOHTAKTHOI 30HU Bif,
1,2 I'Tla mo 3 I'Tla, Ta monyns FOHra Big 42 I'Tla no 73 I'Tla. MeToiOM KOMITIOTEPHOTO MOJIEJ/II0BaHHS II0KA3aHO SIK
3MiLIHIOEThCS AUQY3iliHa 30Ha MAarHieBOTO CIIJIaBY 32 paxyHOK (OpMyBaHHs iHTepMmeTanigHux gasz MgsGa2 ta
rpaHMIb MK F€KCaroHayibHOO TPaTKOIO MarHilo Ta OPTOPOMO6iYHOIO rpaTkoro ¢dazu MgsGa2. BuznaueHo
ONTUMAaJIbHUI PEXXUM 3BaploBaHHs — Temneparypa 300°C, tuck 5 MIla, TpuBanicTs 5 XB, WinbHicTs cTpymy 0,8
A/mM2. MinHicTb Ha 3pi3 OTpUMaHUX 3pa3KiB 6iMeTasneBoro Marepiany ckiagae 25,8...26,5 MIla, 110 € 3a10Bi/IbHUM

17151 3’€JHAHb TIO/1iGHOTO THUITY.

2. The work is devoted to the determination of the optimal method for obtaining a bimetallic material from
monolithic magnesium alloys of the Mg-Al-Zn system and porous aluminum of the Al-Mg-Zn system. The influence
of gallium activation under various welding conditions on the microstructure, chemical and phase composition and
mechanical properties of the diffusion zone of the compounds was studied. It was found that diffusion welding of
porous aluminum with monolithic magnesium alloys, under vacuum conditions with a velocity V=5°C /min and
without evacuation with a velocity V=100°C /min forms diffusion zones with a total width of ~300 pm and ~70 pm
with the same chemical composition and properties. In magnesium alloy, diffusion zone width is 85...100 pm and
50...60 pm, respectively, in which the intermetallic compound Mg5Ga2 is formed. The diffusion of gallium into
aluminum alloys leads to decrease in the microhardness of the contact zone from 1,3 GPa to 0,8 GPa and Young's
modulus from 70 GPa to 36 GPa, and into magnesium alloys - leads to increase in the microhardness of the contact
zone from 1,2 GPa to 3 GPa, Young’s modulus from 42 GPa to 73 GPa. The computer simulation method shows how
the diffusion zone of magnesium alloy is strengthened by the formation of Mg5Gaz2 intermetallic phase and by the
boundaries between the hexagonal lattice of magnesium and the orthorhombic lattice of the Mg5Ga2 phase. The
optimal welding mode was determined - temperature 300°C, pressure 5 MPa, duration 5 min, current density 0,8
A/mm?2. The shear strength of the obtained bimetal material samples is 25,8...26,5 MPa, which is satisfactory for
compounds of this type.
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