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Mechanism investigation and prediction of process-induced and long-term
deformations in thermoplastic composites
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This study investigated the mechanisms of process-induced deformation (PID)
and long-term deformation (LTD) in composite laminates and developed a viscoelastic multiscale
analysis for accurate prediction of these deformations. For the target material systems, PID was
more pronounced in thermoplastic composites (T700G/LM-PAEK), whereas LTD was more significant in
thermosetting composites (T700G/2510). Experimental and numerical results revealed that the large
PID in thermoplastic composites resulted from a high coefficient of thermal expansion above the
glass transition temperature, while the LTD in thermosetting composites was primarily attributed to
moisture-induced degradation of stiffness. The proposed analysis, which integrates the estimation of

anisotropic viscoelastic properties at the fiber/resin scale with deformation analysis at the
laminate scale, accurately reproduced the experimental deformation behavior.
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