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Table 1 Chemical composition of the copper matrix wg/%

Sh Fe As Bi Pb S Cu
0.002 0.005 0.002 0.005 0.005 0.005 Ak
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Table 2 Chemical composition of pure aluminum wg /%

Si Fe Cu Zn Ti Mn i)
0.001 0.001 0.0015 0.001 0.001 <0.05 &
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Fig. 1 Schematic diagram of the preparation of copper/aluminum
composites by impact jet solid-liquid compound method
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Table 3 Electroless nickel plating solution formulation

v a3t %]
NiSO, + 7H,0/ ( g-L™) 25.9
NaH,PO, + H,0/ ( g-L™) 22.1

C,H,NaO, - 3H,0/ ( g-L™) 15.3
Na,CeHsO, + 2H,0/ ( g-L™) 10
H,S0,/ (mL-L™) 3

T EENC 85

pH 4.7
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Table 4 Main parameters of the copper/aluminum
compound experiments
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Fig. 2 Size of the shear sample and shear schematic diagram
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Fig. 3 Nickel plating metallographic morphology on the surface of the
copper matrix
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Fig. 4 SEM morphology of the 1* sample

fataE-RE IR — P KRB E R AR R E
apvistl, XEEXRIIEGRETY, BRERE
HAEREREHEIR, TESEENIKERRRN, £F
EREFV HRREZE, CURFETNaLEEES
W #Ea. MZES5a. b, dS1HIFEESERE
ZRPE, FAEXRNE, BIERZEERESNE
B, U, KEREMLE, SR TRERER
A, WETHEREREARTEERE, GFTAL
CUuRFRIEEY Bl. M2 R FRERER
BERE, mRSEEETERIFRRAERK,
REARFIBRIFEEINH, Al. CuURFZERMNATEE

FiEE, SEEET BINRESELZEN30 pmiEH .
BEEREABHRENHASEL mm/s, BRSEE
KRR AER/NEFENYT EREE SRR
#, BREE—EREELBIBTIRRF=EY HEEE
R, MEEGREEERIEE, FAEELH15 um
EAERR.

(55 ESc EDSERIE DT RREZ LD TN, A
LUBEHEIEL, 2. 3. 4. 5, AISEMOXIEN, Cud
SRR . XEAIFICUNESEETEED DI
MER: B—MER, IECulliFEA5R5~15 umAH; 5
ZMER, ECUFFHEINR15~30 umAA . EXFE M
EBrdCu. AIZEHIIS. KEMISRE, BBRE—NK
MEHFCURFEES, BRSHAEREEZEMEL
ERMNITEMASHH, CuEREEALKILREH
CUAIRRFAWER THEY 8, 1EARMNAIVIAHEN
Frtzly, 1BELEBEHCUAIER . MIEEMRE—NER
ik, HFCURFRBERDY #E, EFZEHRAIR
KR BAIBEBARINEEENEYICUALER . (BFEE
Cu,AIfEFICUALIEZ B R E L BHEHE . Tanaka™ "%
NAREEDSHIMI IS, BBFRAUBESITRIMMEX
I, SHERTrEFPEE. LUHEN, CuAIMEXHE]
BEHCUAFEFICUALIBHTR S X1 .

K5 K2 EDSEEMS
Table 5 EDS point compositions of the Sample 2 at.%
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Fig. 5 SEM morphologies of the copper/aluminum composites
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Fig. 6 X-ray diffraction analysis at the copper/aluminum composite interfaces
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Fig. 7 Microhardness distribution at the compound interface of the 2 sample
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Fig. 8 Analysis of mechanical properties of the copper/aluminum composite samples
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Research on Copper/Aluminum Bimetallic Solid-Liquid Compound
Process

ZHANG Da, ZHAI Zi-yu, WANG Ge, SUN Jian-bo, WU Ming-zhou, MA Zhen, HU Ming

(School of materials science and engineering, Jiamusi University, Jiamusi154007, Heilongjiang, China)

Abstract:

The copper/aluminum composite material was prepared by the impact jet solid-liquid compound method, and
the surface of the copper matrix was pretreated in advance, and the moving speed of the copper matrix was
changed during the casting process, so that the heat exchange between the molten aluminum and the steel
matrix was strengthened to varying degrees. The composition and microstructure of the copper/aluminum
composite layer were analyzed by SEM, XRD and EDS, the bonding strength was measured by a universal
testing machine, and the hardness distribution of the composite layer was analyzed by microhardness test. The
experimental results showed that when the pouring temperature was 720 °C , the heat transfer of the molten
aluminum to the copper matrix decreased with the increase of the moving speed of the copper matrix, and the
composite layer was composed of Cu/Al intermetallic compounds. The nickel plating layer made the molten
aluminum produce wetting, diffuse flow and protection on the surface of the copper matrix, promote the
metallurgical bond formed at the solid-liquid interface, and effectively improved the bonding strength of the
copper/aluminum composites. When the pouring temperature of the sample was 720 °C. and the moving speed
of the copper matrix was 15 mm/s, the measured interfacial bonding strength was 24.8 MPa.
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impact jet; enhanced heat exchange; copper/aluminum composite; nickel
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