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A Comparative study on the solder joint fatigue under thermal
and mechanical loading conditions

Itho Kim - Scon—~Bok Lee

Department of Mechanical Engineering, KAIST

Abstract

In this study, two types of fatigue tests were conducted. First, cyclic bending
tests were performed using the micro—bending tester. Second, thermal fatigue tests
were conducted using a pseudo power cycling machine which was newly developed
for a realistic testing condition. A three—dimensional finite element analysis model
was constructed. A finite element analysis using ABAQUS was performed to extract
the applied stress and strain in the solder joints. Creep deformation was dominant in
thermal fatigue and plastic deformation was main parameter for bending failure.
From the inelastic energy dissipation per cycle versus fatigue life curve, it can be
found that the bending fatigue life is Jonger than the thermal fatigue life.

Key Word : solder, fatigue, FEM, FEA, life prediction model
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