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Study on Microstructures and Properties of Aluminum/Copper Bimetal
Composite Prepared by Solid-liquid Compound Casting
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Abstract: The Al-Mg-Si/Cu-Cr-Zr bimetal composite was prepared by solid-liquid composite casting. The microstructures
and properties of Al-Mg-Si/Cu-Cr-Zr bimetallic composites were characterized and analyzed. The results show that the
aluminum alloy side of the bimetal composite is mainly composed of a-Al matrix and (Mg,Si) phase. The copper
alloy side is mainly composed of copper matrix and Cr rich phase. The interfacial transition layer of the bimetal
composites is 5~10 pm thick and mainly composed of copper and aluminum elements. No obvious precipitates are found in
the transition layer. The tensile strength of the bimetal composite increases with the increase of copper alloy side thickness.
With the decrease of ambient temperature, the tensile strength of Al/Cu bimetal composites increases first and then
decreases. When the ambient temperature is -30 ‘C, the tensile strength of the bimetal composite is about 390 MPa.
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Fig.1 Microstructure for aluminum alloy side of
Aluminum/copper bimetal composite
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Fig.2 EDS images for aluminum alloy side of aluminum/copper
bimetal composite
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Fig.3 Microstructure for copper alloy side of Aluminum/copper
bimetal composite

RETE AT g A, o UL A A ) 2 R e AR
Cr MU (LR A D R & Ze A, B S i
THER AR A MORER | T Ak 1 S R SO 3
RBIE AT 25 R, o WL ZE A ORI AR A B Ak
BT A P, A R R ) 5~10 wm, &
B FIER TR AL, i P2 PR DU R b AR B
FmS )R SR A M G SIS R,
22 SEAREELEIT A EEENE MM

P RN TR AR L RS B T A M R R
FECIEL 6 5 T ORTRIAR R BE Lb i iRE 7R 2 0 T 1Y
Brhrsk B vl LUFR B 2 A AR G 4 R
(A3 K, BRI S R PTh si 4 . 4R R H
K11 B B AR BTRLR A 317 MPa; 45 iR
JE LR 12 i, & A MRS58 O 344 MPa; iF
— RIS A AR R A R R AR O 13
i, & AR R PR IR B 356 MPa,, 4 HriA b H
Ji PR ok 2 B 52 G R R AR G e bR B S TR A A
Prhish B, A 4 R RN B TR TR A 6 R
OE7IE ALY
23 ARAFBEETHAAESHEN N F MR

VEIUAS RS BE o 12 B AR R X4 BT
FEAS RV IR BE T B X 52 G b L 12 R R s ), 4521
UL 7 F13R 1] UL, b6 A PR R B A BRI, 40/ B
B AR BURL R B 0 W = AR E U . YRR IR
JERFET 10 Chf, Phi iR 298 361 MPa; fifi %



Vol.43 No.03
<178 FOUNDRY TECHNOLOGY Mar. 2022

(b) Cu i 73 T 14

(c) Cr %47 1l 41 4 (d) Zr B85 1l 41 4
&4 B0 /4R B4 T 52 6 bR G 4 00 B BB % 03 A 45

Fig.4 EDS images for copper alloy side of aluminum/copper bimetal composite
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Fig.5 Microstructure and EDS images on the interfaces of aluminum/copper bimetal composite
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Fig.6 Tensile strength of aluminum/copper bimetal composite
with different Al/Cu thickness ratio
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Tab.1 Tensile properties of aluminum/copper bimetal
composite at different low temperatures
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-30 390 380
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