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Elucidation of the effect of added elements on non-proportional fatigue
properties of lead-free solders and development of models for lifetime
evaluation
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In this study, experimental and theoretical approach was taken to elucidate
the effect of addition of elements to Sn1.0Ag0.7Cu solder on their creep-fatigue lives. In the
following, experimental aspect is mentioned. Load cell with cylindrical shape, to detect load with
high precision at low value was developed to achieve multiaxial fatigue and creep-fatigue tests
under tension and torsion using miniature test specimen with gage diameter of 4 mm. As a result, its

applicability to multiaxial tests in circle path was confirmed. Testing machine to perform fatigue
and creep-fatigue test for specimen with gage diameter of 2 mm was newly developed. This test
machine gives constant torsion torque to specimen and then push-pull load to specimen. It achieves
fatigue testing by applying displacement from both sides of cylinder.
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