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Effect of Distribution Morphology of Primary Tin Crystal on Fatigue life of
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In the previous study, we conducted tensile tests using a miniature specimen of Sn-3.0Ag-0.5Cu (SAC) solder and
found out that the tensile strength of the specimen showed larger variability in the tensile strength than the ordinary size
specimen even though the loading conditions were the same. Having investigated the shape and distribution morphology
of primary Tin crystal in the specimen after the tests, it was found that the high-strength specimen had the primary Tin
crystals which had grown in directions vertical to or parallel to tensile direction, while the low-strength specimen had the
crystals which had grown in directions of about 45-degree. In addition, we found out that the growth direction of the
primary Tin crystal also affected the creep resistance of the miniature SAC solder specimen. Since the fatigue lives of
solders are affected by both the strength and the creep characteristics, the fatigue life of the miniature SAC solder
specimen could be affected by the distribution morphology of primary Tin crystal. Therefore, in this study, we carried out
fatigue tests using the miniature SAC solder specimens under multiple load conditions and discuss the correlation between
the fatigue life and the distribution morphology of primary Tin crystal.
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Table 1 Test conditions for cyclic tension-compression loading tests.

Loading condition | Strain amplitude | Strain rate
number Ag (%) de/dt(%/s)
1 *1 1
2 *1 0.1
3 +0.5 1
4 *0.5 0.1

Table 2 Fatigue life for cyclic tension-compression loading tests.

Number Strain amplitude | Strain rate | Fatigue life Number Strain amplitude | Strainrate | Fatigue life
Az (%) de/di(%/s) | N(cycle) Az (%) de/dt(%ls) | Ne(cycle)

1 1836 9 2248
2 510 10 11300
3 1 1600 11 0.5 1 1192
4 +1 500 12 2632
5 2054 13 6988
6 622 14 0.1 4800
7 0.1 1062

8 1202
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