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Thermal Residual Stress Evaluation Based on Digital Gradient Sensing Method
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Abstract : Thermal residual stresses associated with plastic deformation are inevitable produced during manufacturing process
or working under high temperature environments. According to the above problems, the digital gradient sensing (DGS) method was
applied to evaluate the thermal residual stress distribution in transparent material. The DGS in transmission mode was used based on
the physical characteristics of transparent materials. Full-field sum of in-plane stress distribution was obtained according to the rela-
tion between stress and in-plane displacements by digital image correlation. Also, the relationship between thermal residual stress

and heating temperature was given. The results indicate that full field thermal residual stress distributions can be obtained by the

DGS, which is a new strategy for the measurement on residual stress of plastic plates.

Keywords : thermal residual stress ; digital gradient sensing ; transparent material
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