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� 1  Sn3.8Ag0.7Cu1.0Ce@�ef;23g SEM�� 

Fig.1  CeSn
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 phases precipitated in Sn3.8Ag0.7Cu1.0Ce solder  

alloy: (a) sphere-shaped CeSn
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 and (b) sprouts of tin 

whiskers around the phase boundary 
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Fig.2  SEM images of whiskers growth on the surface of the  

earth phase during room temperature aging: (a) 0.5 h  

and (b) 840 h 
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� 3  150 �U� 20 min�23g��@�tp;���� 

SEM�� 

Fig.3  SEM images of hillocks extruded from the solder matrix 

around the oxidized CeSn
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 phase aged at 150 � for 20 

min 
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Fig.4   SEM images of needle-like tin whisker growth on the 

surface of the oxidized CeSn

3

 phase aged at 150 � high 

temperature for 20 min followed by aging at room 

temperature for 10 d 
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Study of Rapid Growth of Tin Whisker Accelerated by Rare Earth Ce 

 

Hao Hu, Li Guangdong, Shi Yaowu, Xia Zhidong, Lei Yongping, Guo Fu, Li Xiaoyan  

(Beijing University of Technology, Beijing 100124, China) 

 

Abstract: Rare earth elements are recognized as the �vitamin
 of metals, and trace amount of rare earth Ce can effectively improve the 

comprehensive properties of the solder alloy. However, rapid tin whisker growth has been found when excessive amount of rare earth were 

doped in the solder alloys. The results indicated that the rare earth-phase will be oxidized and induce volume expansion when Sn 

3.8Ag0.7Cu1.0Ce solder was exposed in air, and the constraint action of the solder matrix on the volume expansion of the oxidized rare 

earth-phase will result in a compressive stress that will accelerate the growth of tin whiskers. 1

Key words: lead-free solder; rare earth; tin whiskers 
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