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Influence of Strain Rate Effect on Behavior of Solder
Joints Under Drop Impact Loadings

QIN Fei' LI Jian—gangl AN Tongl LIU Ya-nan' WANG Yngve2
(1. College of Mechanical Engineering and Applied Electronics Technology Beijing University of Technology
Beijing 100124  China; 2. Intel ( China) Co. Ltd Shanghai 200000 China)

Abstract: The strain rate dependent Johnson-Cook material model and the rate independent elastic-plastic model
of leaddree solders are used to investigate the influence of strain rate effect on the mechanical behavior of solder
joints under drop impact loadings. Failure of the solder joints is predicted and the results are compared with the
experimental observations. The strain rate effect of lead<ree solders has no influence on the deflection of the PCB
during the drop impact but has significant influence on the stress and strain in solder joints. The rate independent
elastic—plastic solder material model always underestimates the stress and overestimates the strain of the solder
joints. The material model that takes the strain rate effect into account can predict more realistic behavior of the

solder joints.
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