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Table 1 Chemical composition and thermophysical

properties of aluminum

Al Cu Fe Si Others
99. 3 0.05 0.3 0. 35 0.1

Melting . Average specific ~ Melting Thermal
point nsity heat capacity heat conductivity

rc T8 (e oK) J(KJemol™ 1) /(Wem™ 1K™ )

657 2.70 917 10. 47 238

=2 WM (RS, %) KAWL RE
Table 2 Chemical composition and thermophysical

properties of copper

Cu Fe 0, Ni Pb Others

99.9 0. 005 0. 06 0. 006 0. 005

Melting Average specific Melting Thermal
point heat capacity heat conductivity

Density
T
1C 8 em™) g oK /(kJemol™ ) /(Wem™ 1K)

1083.4 8.96 386 13.02 397
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Fig. 1 Technology parameters of Cu/ Al vacuum

diffusion welding in the test
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Fig. 2 Micro-hardness in interface zone of Cu/ Al

diffusion welded joint

2.3 HwBEES M

R Cu/ AL 97 UG B2 Sk 0 D428 iR 1 5% 1l 4 A
WA, BT R M BN . T i
RTINS B8 Pt AN T, 7 FSde S AT T8 o ) 1) A el 2
18, SRR RAR R AE . 356t g i ik H AL Bk
Fh RS W VAN S TR RV WL (TR BN 50% ) PR A S
TR0 SR I X BEAT T . 1B 3(a) MI(b) Al
e FH b JEE b ) S TR Cu/ AL BB &5 5 ST 2
(DEIE A

£ Cu/ A1 G545 A W S 9 /L X . &2
SRR UG, EREAR BT LR 5 T 214
ffiE, I ST Z IR RO I X SRR



. 426 - P E AT 4 8

2001 4 6 H

3 Cu/ Al Y HURHE K I 4L 21 SEM)
Fig. 3 Microstructures of interface zone of

Cu/ Al vacuum diffusion welding
(a) —Corroded with HF solution;
(b) —Corroded with FeCl; solution
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Fig. 4 EPMA analysis result on both sides of diffusion interface
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Microstructure analyses in vacuum diffusion welded

joint of copper and aluminum

LI Yajiang, WU Hurqiang, CHEN Mao-ai, YANG Min, FENG Tao
( School of Materials Science and Engineering, Shandong U niversity,

Jinan 250061, P.R. China)

[ Abstract] By using vacuum diffusion welding process, the microstructures and performance of diffusion transition zone for the Cu/
Al diffusion welding joint were researched by means of SEM, EPMA and micro-hardness test. The results indicate that under the
condition of 520~ 540 C in holding time 60 min and pressure 11. 5MPa, the diffusion joined interface is obviously produced between
copper and aluminum. The width of the diffusion interface zone is about 40 Hm. The micro-hardness peak zone is formed in the copper
side of the joined interface because of metal compounds such as ¥ and B phase. By controlling the Al diffusion amount, the brittle in-

termetallic compounds can be avoided or decreased.

[ Key words] copper; aluminum; vacuum diffusion welding; microstructure
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