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Fig. 1 Schematic diagram of the copper/aluminum bimetallic solid-
liquid composite
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Tab. 3 Electrogalvanizing solution formulation
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Tab. 4 Main parameters of copper/aluminum composite experiments
WSS FIRAb B JELE [um etk /¢
1 't
2" 5
, N 680
3 PR 7
4* 10

REEFHMBETELRNAE . FIHEM EFERIFRIA
FIHITREEM, BIMATER25~30 s, FRHASHS
HIHEBRISM-7800F 2 AV8EIE(Y (EDS ) MEF 7
FHERESRME, FEAHESCALAB250 XEF4475HY 3T
SEERYIEMERRTN o . B28HRARES
HEDERE, B2 (a) AAHERYT, B2 (b) il
SIHMNE . BT ER: FIBEHERES
HREN—IKEE, NMLEEEREEY 4 mm, §F
EXgEI, BMRE-REATEXBHEXE., A5
BEREBRTEAHL, EREENLRETESY, KB

(a) alkHERF

5 um

(a) 10s

(b)20s

E3 HEABEfFeEMREERE
Fig. 3 Metallographic observation of electrolytic zinc plating on the copper substrate and plating time
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Study on Solid-Liquid Composite Process of Copper/Aluminum Bimetal
with Zn Intermediate Layer

MA Tao', WANG Li', ZHANG Qiang’, LIU Zheng-nan’, ZHANG Da’
(1. Guoneng Zhongwei Thermal Power Co., Ltd., Zhongwei 755099, Ningxia, China; 2. Harbin Turbine Co., Ltd., Harbin 150090,
Heilongjiang, China, 3.School of Materials Science and Engineering, Jiamusi University, Jiamusi 154000, Heilongjiang, China)

Abstract:

The copper/aluminum composite materials were prepared by solid-liquid composite method, and the surface
of the copper matrix was pretreated with galvanization in advance, and the self-designed casting system
was employed to significantly enhance the heat exchange between the molten aluminum and the copper
matrix. The variation rules of composition and microstructure of the copper/aluminum diffusion layer were
analyzed via SEM, XRD and EDS, the binding strength was measured by a universal testing machine, and the
hardness distribution of the diffusion layer was analyzed by microhardness. The test results show that when
the pouring temperature is 680 °C , the hardness gradient of the 30 s diffusion layer of the Zn intermediate
layer decreases gradually, and the binding strength gradually increases with the increase of the thickness of
the Zn intermediate layer, and the porosity in the diffusion layer decreases. The galvanizing treatment on the
surface of the copper matrix effectively improves the wettability of the molten aluminum on the surface of the
copper matrix, and promotes the diffusion of copper atoms in the molten aluminum, and the diffusion layer is
composed of Cu-Al intermetallic compounds.

Key words:
copper/aluminum composite; enhanced heat exchange; galvanize; diffusion layer
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