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Abstract

This study discusses the thermo-mechanical fatigue life evaluation of Sn-3.0Ag-0.5Cu lead-free solder.
Since joints in electronic devices undergo not only isothermal cyclic fatigue damage but also thermo-
mechanical fatigue damage due to the mismatch of the thermal expansion coefficients of different materi-
als, it is important to clarify the thermo-mechanical fatigue properties of solders in order to accurately
design products. Thermo-mechanical fatigue tests were conducted on Sn-3.0Ag-0.5Cu under both in-phase
and out-of-phase conditions and a temperature range of 253 K—353 K. Isothermal low-cycle fatigue tests
were also conducted. The thermo-mechanical fatigue lives under the out-of-phase condition, which has
tensile mean stress, were shorter than those under the in-phase condition. The isothermal low-cycle fatigue
lives at lower temperatures were shorter than those at higher temperatures. The suitability of the thermo-
mechanical fatigue life evaluation parameter, which is calculated as multiplication stress and tension-side
strain, is discussed in this study.
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