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Abstract

The damage process of solder bonding at thermoelectric devices in the temperature cycle test was ob-
served with the scanning electron microscope concerning the reliability of solder bonding at thermoelectric
devices for power generation system, and it was discussed the damage mechanism. The change ratio of elec-
tric resistance of a thermoelectric device raised as the number of temperature cycle increased. The solder
bonding at thermoelectric devices largely moved to shear direction in the initial stage of the temperature cy-
cle test. The plastic deformation of the solder bonding caused largely, and it led to failure finally. The ther-
mal stress distribution of solder bonding at thermoelectric devices was estimated with nonlinear 3-D
thermal stress analysis. The shear strength distribution of an individual thermoelectric device in the ther-

moelectric module was quantitively measured by the Bond Tester.
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