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Fig.1  Schematic diagram of Cu/Al composite strip suspended 

from the holder 
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Fig.2  Temperature-time curves of Cu/Al composite strip 

annealed at different furnace temperatures for 4 min (a) 

and 1, 2 min (b) followed by air cooling for 1 min 
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� 3  ����12� Cu/Al34�56789:; 

Fig.3  Backscatter-electron (BSE) images of the Cu/Al interface under different annealing conditions: (a) as-rolled, (b) 525 </1 min, 

(c) 525 </2 min, and (d) 525 /� 8 min 
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Fig.4  XRD patterns of the peeled interface of Cu/Al composite strip annealed at 525 < for 8 min: (a) Al side and (b) Cu side 
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� 5 ��@" Cu/Al�	
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Fig.5  EBSD orientation maps of the Cu and Al matrix of Cu/Al composite strip annealed at 475 < for various time: (a) as rolled Cu,  

(b) Cu/1 min, (c) Cu/2 min, (d) as rolled Al, (e) Al/1 min, and (f) Al/2 min 
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Fig.6  EBSD orientation maps of Cu/Al composite strip annealed at 350 < for 1 h: (a) Al matrix and (b) Cu matrix 
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� 7  �����%�� CuJAlCD�KLM%N IMCs�O%���� �PQ 

Fig.7  Relationship of annealing time to the microhardness of Cu, Al matrix and thickness of IMCs layer at different temperatures:     

(a) 475 , (b)�  500 , � and (c) 525 � 
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Microstructure and Property Evolution of Cu/Al Composite Strip During 

High-temperature Short-time Annealing 
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Abstract: The cold-rolled Cu/Al composite strip was annealed at 475~525 °C for 1~8 min, the temperature field of the Cu/Al composite strip 

during annealing was simulated by finite element software, and the microstructures and properties of the Cu/Al composite strip were investigated 

by scanning electron microscopy (SEM), energy dispersive X-ray spectrometry (EDS), X-ray diffractometer (XRD), electron back-scattered 

diffraction (EBSD) and microhardness tester. The results indicate that three intermetallic compounds (IMCs), CuAl

2

, Cu

9

Al

4

 and CuAl phases form 

successively at the Cu/Al interface, within the annealing process scope in which the thickness of IMCs layer is smaller than 4 µm, complete 

recrystallization of both the Cu and Al matrix takes place to form equiaxed grains and the microhardness of Cu and Al matrix drops fast to 

approach that of annealing at 350 °C for 1 h. Furthermore, the nucleation mechanism of first phase was proposed and the nucleation kinetics of 

IMCs during high-temperature short-time annealing was analyzed and calculated, and an empirical numerical method was proposed to calculate 

the thickness of IMCs during the non-isothermal annealing process.  

Key words: Cu/Al composite strip; annealing; high-temperature short-time; nucleation kinetics; intermetallic compound thickness  

 

Corresponding author: Li Hezong, Ph. D., Professor, School of Mechanical and Equipment Engineering, Hebei University of Engineering, 

Handan 056038, P. R. China, Tel: 0086-310-8579387, E-mail: Lhzong@126.com 


