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Abstract:[Objective] The diffusion behavior of Al-Cu binary system at 540°C was studied to
provide a reference for the practical application of Al-Cu bimetallic composite structure. [Meth-
0ods]The morphology and composition of binary diffusion couples at different annealing temper-
atures were analyzed and studied by electron probe micro-analyzer (EPMA). [ResultsJAfter the
Al-Cu binary diffusion couple was annealed in a vacuum annealing furnace at 540°C for 36 h,48
h and 60 h,respectively,four inter-metallic compounds (IMCs)0(AL Cu) 5. (Al o3 Cuo os7 )+ &>
(Al;Cuy;.5) and 7, (Al,Cuy) had been observed in the diffusion region. The thickness of the
IMCs diffusion layer had a linear relationship with the square root of time, which was consist-
ent with the parabolic growth law. At the same time, in order to further study the diffusion
behavior between Al-Cu,we calculated the inter-diffusion coefficient and introduced the method
in detail. [ Conclusion] With the
temperature, the growth constant and inter -

increase of
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sion coefficient of Al, Cuy were the largest among
the four IMCs. The growth of IMCs was prima-
rily controlled by bulk diffusion.
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Table 1 Thickness of intermetallic compounds at different an-

nealing times (X 107° m)

Phase Al;Cu Al 930Cug. 057 AlgCuir.s Al Cug Total

36 h 30.7 3.6 34.2 82.1 150. 6
48 h 31.8 5.5 36. 4 86. 4 160. 1
60 h 32.3 5.9 38.4 92.7 169.3

Table 2 Growth constants and diffusion coefficients of intermetallic compounds

Phase Al; Cu

Alu. 939 Cuo, 987

AlgCuH,; A14Cu4y Total

kp (m?/s)

Diy (m?/s) 3.14X10° 18 1.09X10" 13

(7.58+0.443) X1078 (1.2240.009) X108 (8.7440.346) X10~ ¢

6.91X10" 1

(2.09+0.080) X10~7 (3.857+0.151) X107

1.48 X102 —
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