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Establishment of non-destructive measurement method for internal residual stress
in plastics

Kajihara, Yusuke
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The aim of this study is to establish an evaluation technique for the
residual stress of plastic mouldings. During the research period, a THz polarisation measurement
system was constructed by designing a THz difference-frequency light source and THz focusing and
polarisation optics. THz polarisation changes when an external force is applied and the correlation
between THz polarisation and internal residual stress of moulded specimens were experimentally
verified by fabricating automotive engineering plastic (PBT) and epoxy resin specimens. In the
former case, it was found that there was a strong correlation between internal stress and
polarisation in the 0.3-1 THz range. For the latter, measurements of samples with different internal

residual stresses confirmed the possibility of quantifying residual stress and polarisation. The
research goal has thus been achieved.
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