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Evaluation of the Creep Deformationby the Stepped Load Indentation Test with
Constant Depth for Solder Joints
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To evaluate the reliability of the electronical device, the constitutive law

expressed the deformation of the solder joint is required for the FEM. The strain component
occurred by the indentation process should be separately treated to evaluate the transient-steady
creep deformation in the microscopic region. The elastic-plastic deformation should be removed from
the deformation occurred in the indentation process. Therefore, it is need to derive the
stress-strain curve when the indenter is pushed into the specimen. In this study, the indentation
tests with constant depth are conducted by the indentation test. And the reference area is
identified the suitable reference area for calculation of the stress variation. When that reference
agea_isdused for calculation of stress, the stress variation coincided with nodal solution will be
obtained.
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Fig.1 FE model of the indentation analysis.
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Fig.3 Schematic outline of the loading for
the stepped load indentation test.
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Fig.5 Ijiétribution of th'e equi\}élent stress
when the indentation depth is 2.0X102mm.
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Fig.6 Relationship between the stress
and the indentation depth.
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Fig.7. Relationship between the strain
and the indentation depth.
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Fig.8 Stress — strain curve obtained from
the nordal stress of each node
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Fig.9 Comparison of the relationship
between the stress and the distance
from the indenter vertex.
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Fig.10 Relationship between the
stress and the indentation depth.
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