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� 1  γ6u5v����� 

Fig.1  Schematic diagram of γ-ray irradiation experiment 

 

 

 

 

 

 

 

 

 

 

� 2  QFP�u=> 45°� ¡���� 

Fig.2  Schematic diagram of 45° pull test of solder joints 

on QFP lead 
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� 3  γ6uR¢£F 3¤¥X��F¦§ 

Fig.3  Domination regions of effects of γ-ray on materials 
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� 4  ¬®¯°��� 

Fig.4  Schematic diagram of Compton Effect 
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� 5  γ6u5v>±²�$�� 

Fig.5  Generation mechanism of point defects under γ-ray 

irradiation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 6  ³´5vrs9 SnPb`abc=>Md?@µ EDS¶·¸[¹ 

Fig.6  SEM images (a~c) and elements mapping (d, e) of eutectic SnPb solder joints after irradiation with different radiation doses
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� 7  ³´5vrs9 SnPb`abc=>F��e 

Fig.7  Tensile force of eutectic SnPb solder joints after 

irradiation with different radiation doses 
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� 8  ³´5vrs9 SnPb`abc=>��fgµº¸?@ 

Fig.8  OM images (a~c) of fracture cross section and SEM images (d~f) of fracture morphologies of eutectic SnPb solder joints after 

irradiation with different radiation doses: (a, d) 0 kGy, (b, e) 432 kGy, and (c, f) 964 kGy 
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Table 1  EDS results of region B and C in Fig.8 (at%) 

Region Sn Pb Cu 

B 68.56 30.76 0.68 

C 66.39 32.82 0.79 
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Microstructure and Mechanical Properties of Eutectic SnPb Solder Joints 

Subjected to γ-ray Irradiation 

 

Wang Jianhao, Xue Songbai, Lv Zhaoping 

(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China) 

 

Abstract: To understand the microstructure and property evolution of solder joints in cosmic irradiation environment and to meet the 

reliability demand of solder joints used on satellites, the effect of γ-ray irradiation on the microstructure, mechanical properties and 

fracture morphology of eutectic SnPb solder joints was investigated. The results show that after γ-ray irradiation, the generation of 

micro-voids and micro-cracks in Pb-based solid solution are observed due to the accumulation of irradiation damages. Energetic electrons 

induced by γ photon through Compton Effect could knock Pb atom out and form point defect, which is the cause of micro-voids and 

micro-cracks. After 964 kGy irradiation, the tensile force of the eutectic SnPb solder joints decreases by 14.12%. Moreover, the analysis of 

fracture morphology shows that the fracture of the eutectic SnPb solder joints before and after γ-ray irradiation are all ductile, but the 

plasticity of eutectic SnPb solder joints decreases with unobvious dimples.  

Key words: cosmic irradiation; eutectic SnPb solder; microstructure; mechanical properties; fracture morphology 
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