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Fig. 1 Composition and structure of interfacial IMCs of Cu/Al clad sheet undergoing heat treatment at different temperatures for

1 h: (a) As-rolled; (b) 400 C; (c) 450 C; (d) 500 C
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Fig. 2 XRD patterns of peeling surfaces of Cu/Al clad sheet heat-treated at 500 C for 10 h: (a) Al side (b) Cu side
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Fig. 3 Interfacial EBSD microstructure of Cu/Al clad sheet heat-treated at 500 ‘C for 10 h
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Bl 4 % 400 CA A HKEHR 8] 54 0 52 4 AR S IR Gl
Fig. 4 Morphologies of bonding interfaces of Cu/Al clad sheets heat-treated at 400 C for different time: (a) 1 h; (b) 3 h; (¢) 5 h;
(d)10h
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Table 1 Thickness of interfacial IMCs of Cu/Al clad sheet undergoing heat treatment

Treatment Heat-treatment Thickness/um
) Total thickness/um
temperature/ C time/h Al4Cuy Al,Cuz+AICu Al,Cu
1 2.11 1.63 293 6.67
3 3.34 2.01 4.58 9.93
400
5 4.26 2.43 5.69 12.38
10 5.89 3.66 7.84 17.39
1 443 227 6.07 12.77
3 6.85 341 8.77 19.07
450
5 9.14 4.11 10.68 23.93
10 11.81 4.75 12.84 29.40
1 8.05 4.63 6.48 19.16
3 14.19 6.29 9.50 29.98
500
5 19.65 8.83 11.46 39.94
10 26.60 10.34 14.93 51.87

MRS A R, Bl IMCs B SR A d N IMCs JEJE, um; do N IMCs JRIGE R,
FE IR (8] 9 £ . IMCs F A K38 147 48 JR TR Hok 51 um; D YFLHE IMCs B4 K, um¥/s; ¢ NIHE], s.
B, IMCs 5 B S5 ey 2 o &2 1510, AfLVE . AU IMCs JBEARAL B (d—do) 5 t sk
d—d, = (Dr)*? M T AlLCus FERCETIRIE T AR, TR B A
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Fig. 5 Variation of interfacial IMCs of Cu/Al clad sheet undergoing heat treatment: (a) Al,Cuy; (b) Al,Cuz+AlCu; (c) Al,Cu; (d)
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Table 2 Growth rates of interfacial IMCs for Cu/Al clad sheet

Growth rate/(m*s ")

Total growth rate/

Temperature/C 2.1
Al,Cuy AlCu+AlLCu, Al,Cu (m™s )
400 8.567X 1071 2.102X107'¢ 1.409X 107" 6.857X 107"
450 3.331X10°° 3.644X 107! 2.743X 1078 1.667X 107
500 2.092X 107 7.134X 107" 4234x107" 6.532X 107"
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Fig. 6 Arrhenius plots of IMCs growth rate
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Interfacial intermetallic compounds growth law and
thermal conductivity of Cu/Al clad sheet

CHEN ZE-jun"? WANG Peng-ju', ZHAO Ying'

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China;
2. State Key Laboratory of Mechanical Transmissions, Chongqing University, Chongqing 400044, China)

Abstract: The actual service conditions were simulated by different heat treatment processes. The interfacial
intermetallic compounds (IMCs) component, structure and growth law were investigated by scanning electron
microscopy (SEM), EBSD and X-Ray diffraction, and the growth model was established. The thermal diffusivity o was
measured and the relationship between interfacial structure characteristics and thermal conductivity of Cu/Al composite
sheet was studied. The results indicate that the IMCs are Al;Cuy, AlCu, Al,Cu;z and Al,Cu during above 500 C treatment.
The interfacial layer width increases with the increase of the hot treatment temperature and time. The interfacial thickness
and annealing time follow the power function relation, the growth rates of the intermetallic phase layers and annealing
temperature comply with the Arrhenius relation. With the total thickness of the interfacial IMCs increasing during
annealing, the thermal diffusivity of Cu/Al composite decreases. The results provide the theoretical and scientific basis
for the optimizing of the preparation process of Cu/Al composite sheet and establishing the application criteria.

Key words: Cu/Al clad sheets; interfacial diffusion; intermetallic compounds (IMCs); thermal conductivity
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