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Fig.1 Optical micrograph of the sample
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Fig.2 Load-displacement curves under different strain rates of

CusSn (a) and CugSns (b)
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Fig.3 Contact stiffness measured by CSM under different p/p values for CusSn and CusSns: (a) 0.01s™, (b) 0.05 s, (c) 0.25 s,

and (d) 0.5s™
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Fig.7 Double logarithmic plots of hardness versus the indentation strain rate during the holding stage of different layers: (a) CusSn,

(b) CusSns, (c) Cu, and (d) SnAgCu
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Strain-Rate Effects of Intermetallic Compound in Sn3.0Ag0.5Cu Solder Joints by
Nanoindentation

Yang Xuexia®, Jin Yanjuan', Xiao Gesheng?, Shu Xuefeng?
(1. Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The intermetallic compounds (IMCs) CusSn and CugSns, which were generated in Sn3.0Ag0.5Cu lead-free solder, were
characterized using nanoindentation under different strain rates of 0.01, 0.05, 0.25 and 0.5 s™. The effect of strain rate on mechanical
properties was studied. Mechanical responses of CugSns and CusSn show great dependence on the strain rate during loading. In addition,
multiple pop-in events are observed in CugSns but not evident in CusSn. During loading, the contact stiffness of IMCs increases almost
linearly with the indentation depth under each strain rate. On the whole, the hardness and elastic modulus of CusSn are larger than those of
CugSns, and the hardness of both CugSns and CusSn increase with the strain rate increasing. During the holding stage, creep deformations
of IMCs increase as loading strain rate increases. The creep strain rate sensitivity index m of Cu, CusSn, CusSns and Sn3.0Ag0.5Cu solder
are 0.0163, 0.0117, 0.0184 and 0.0661, respectively, when the loading strain rate is 0.05 s™.
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