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� 1  Cu@AgBCDeN SPSKL�� 

Fig.1  SPS process of Cu@Ag coated powder 
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� 2  Cu@AgD�] SEM�� 

Fig.2  SEM high (a) and low (b) magnification morphologies of 

Cu@Ag powder  

 

 

 

 

 

 

 

 

 

 

 

� 3  Cu@AgBCD�] XRD�� 

Fig.3  XRD pattern of Cu@Ag coated powder 

 

 

 

 

 

 

 

 

 

 

 

� 4  ¡wdx Cu-AgKL[\]bcd 

Fig.4  Relative density of Cu-Ag sintered sample at different 

temperatures 
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� 5   ¡wd Cu-AgKL[\] XRD¦�§¨©ª«G� 

Fig.5  XRD patterns of Cu-Ag sintered samples at different temperatures: (a) full pattern and (b) partial magnification 
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� 6   ¡wd] Cu-AgKL}� SEM�� 

Fig.6  SEM images of Cu-Ag sintered samples at different 

temperatures: (a) 400 �, (b) 450 �, (c) 500 �, and  

(d) 550 � 

 

 

 

 

 

 

 

 

� 7  � 6c¬ 500 � Cu-AgKL[\­®¯] EDS°QR 

Fig.7  EDS line scanning of Cu-Ag sintered sample at 500 � 

(arrow in Fig.6c) 
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� 8  550 ���� TEM�	 

Fig.8  TEM images of sintered sample at 550 �: (a) red dotted 

line for hole and blue dashed line for copper particle;   

(b) interface area  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 9  550 ����
�� HRTEM
� 

Fig.9  SEM image of interface area for sintered sample at 550 �(a); 

HRTEM images of yellow rectangle (b), green rectangle 

(c), and red rectangle (d) 
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� 10  200 � ��� TEM
� 

Fig.10  TEM images of the sintered sample at 200 �: (a) coated 

structure and (b) neck structure 
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� 11  ������������ 

Fig.11  Schematic diagram of dense sintered block 
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SPS Sintering of Cu@Ag Coated Powder and Its Dense Mechanism 

 

Luo Guoqiang, Lv Shijun, Li Yuan, Hu Jianian, Zhang Jian, Sun Yi, Shen Qiang 

(State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,  

Wuhan University of Technology, Wuhan 430070, China) 

 

Abstract: Cu@Ag coated powder was prepared by electroless plating and sintered by spark plasma sintering (SPS) technology. The 

scanning electron microscope and transmission electron microscope were used to study the microstructure of the coated powder and 

sintered samples. The phases and densities of the samples were characterized. The results show that there is obvious coating on the surface 

of Cu@Ag powder prepared by electroless plating. A high-density Cu-Ag sintered block can be obtained using SPS. At 550 �, the density 

reaches a maximum of 96.76%. At low temperatures, the necking of nano-silver promotes the sintering; at high temperatures, solid solution 

between Cu and Ag promotes sintering. 

Key words: Cu@Ag powder; electroless plating; spark plasma sintering; relative density 
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