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Effect of Cooling Rate of Vacuum Vapor Phase Welding on
Solder Joint Quality of Multilayer Printed Circuit Board

WU Binyong LI Jing QIU Jingping LI Shaocong ZHANG Shaodong
(Shanghai Aerospace Electronics Co. Ltd. , Shanghai 201821)
Abstract In order to address the issue of solder joint lines resulted from inadequate post—welding cooling in

vacuum vapor phase welding of multi—-layer printed boards,this study identified the underlying cause of solder joint
lines in multi-layer boards and enhanced the post—welding cooling zone,enabling disclosure of the effects of different
welding processes on surface morphology,internal structure morphology, and mechanical properties of solder joints.
Experimental findings demonstrated that fast cooling led to thinner interfacial metal compound (IMC) within solder
joints and a more uniform distribution of Pb in Sn. The grain diameter of IMC layer formed under fast cooling was
approximately 1 wm, while shear strength reached 17. 26 MPa—an increase by 43% compared to slow cooling rate —
thus achieving fine crystal strengthening objectives. Furthermore, significant improvements have been observed in
surface quality by fast cooling reducing solder joint lines.
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Tab.1 Vacuum vapor phase welding parameter setting
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Fig. 1 Partial welding spot morphology after

secondary melting of multilayer plate
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Tab. 2 Validation of the influencing factors of solder joint pattern
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Fig. 2 Modified cooling zone of vacuum vapor phase welding
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Fig. 3 Welding process curves of multilayer plate under different cooling modes
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applied force direction
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Fig. 5 Surface morphology of solder joints

under different cooling conditions
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Fig. 6 SEM images of solder joints under different cooling conditions and different magnification
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Fig. 7 SEM images of cross—section of IMC layer under different cooling rates
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Fig. 8 Component analysis of cross—section of IMC layer under different cooling rates
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Fig. 9 Surface element analysis of stripping surface of IMC layer
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Fig. 10 SEM images of stripping surface of IMC layer

under different cooling rate
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at different cooling rates
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