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Fig.1  XRD patterns of AlSiTiCrNiCu HEAs alloy powders with 

different milling time 

 

á���mMétu'20 h¢�+,���mv)�

 �wn�
�iMé¾Ï²dLxyz�{óô|

�+, 'G��q@ 44.39°�}a 1 ÑÝm�óô

"H~?a-# bcc¯��W�R���'5V�º�

�i 22 hþ�óô� XRDj�ª 20 h².����

m�0�#n¨�� ���/0�#��' 

j  2 @�¡ð¯j0¸ 10%��+,� 

(AlSiTiCrNiCu)p/6061AlN+EF� XRDj�'Gj

K5V�º�wð¯j0@ 500R 520 �¢�GN+

EFK�
�Ï 2°²�OÎ@ 6061Al+,R bcc¯

��AlSiTiCrNiCu�/²�wð¯j0F� 540 �¢�

X��
�ÏN+EFK#H²�?' 

�������������(AlSiTiCrNiCu)p/6061Al 
�

������
�� 

d)�¡�EF���}÷X�¡�,LEF� 

 

 

 

 

 

 

 

 

 

 

 

s 2  xyPQRSz(AlSiTiCrNiCu)p/6061AlUA23Z 

XRDsw 

Fig.2  XRD patterns of (AlSiTiCrNiCu)p/6061Al composites 

at different sintering temperatures 
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Fig.3  Effect of volume fraction of HEAs particles on thermal 

conductivity of (AlSiTiCrNiCu)p/6061Al composites 
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Table 2  Predicted and experimental thermal conductivities 

of (AlSiTiCrNiCu)p/6061Al composites (W·(m·K)
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Table 3  Thermal properties of (AlSiTiCrNiCu)p/6061Al 

composites at different sintering temperatures 
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Fig.4  Effect of sintering temperature on thermal conductivity 

of (AlSiTiCrNiCu)p/6061Al composites 
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Fig.5  SEM micrographs of microstructure of HEAs/6061Al (a, b) and TEM image of interface (c) between 6061Al and reinforcement in 

composites sintered at 500 � 
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Fig.6  SEM micrographs of microstructure of HEAs/6061Al (a, b) and TEM image of interface (c) between 6061Al and reinforcement in 

composites sintered at 520 ) 
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Fig.7  SEM micrograph of microstructure of HEAs/6061Al (a) and TEM images of interface (b, c) between 6061Al and reinforcement in 

composites sintered at 540 ) 
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Effect of Reinforcement Volume Fraction and Sintering Temperature 

on Thermal Conductivity of (AlSiTiCrNiCu)p/6061Al Composites 

 

Zhu Dezhi, Qi Longfei, Ding Xia 

(Guangdong Key Laboratory for Advanced Metallic Materials Processing, South China University of Technology, 

Guangzhou 510640, China) 

 

Abstract: AlSiTiCrNiCu high-entropy alloy particles were used as the reinforcement to reinforce the aluminum alloy. Then the effect of 

the volume fraction of high-entropy alloy and the sintering temperature on the thermal conductivity of the composites was investigated. 

The result shows that the thermal conductivity of (AlSiTiCrNiCu)p/6061Al composites decreases with the increase of the volume fraction 

of AlSiTiCrNiCu particles, and the thermal conductivity of (AlSiTiCrNiCu)p/6061Al composites with reinforcement of 20% volume 

fraction is 61.6 W·(m·K)
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 , which is decreased by 52% compared to that of the matrix 6061Al alloy. When the reinforcement volume 

fraction is 10%, the thermal conductivity of the composites decreases with increasing the sintering temperature, and the thermal 

conductivity of the composites is 65.80 W·(m·K)
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 when the sintering temperature is 540 ºC.  
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