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A Study on Thermal Residual Stress of Carbon Fiber
Reinforced Polymer Composites

Du Myun Lee and Chi Hwan Lee

ABSTRACT

The aim of this study is to investigate the thermal residual stress of CFRP using thermal
strain and temperature dependence of curvature of laminate. For the purpose, C/Epoxy
and C/PEEK laminates were made with two different lay-ups such as [0/+45/90]s and
[0,/90,1 respectively. Coefficients of thermal expansion (C.T.E.) of C/PEEK composites
was greater than that of C/Epoxy composites in fiber angle of 0°to 90°. C.T.E. of transverse
direction to the fiber in C/PEEK composites have changed significantly at transition tempera-
ture of 143C. In [0/+ 45/90]s laminate, C/Epoxy composites exhibited compressive residual
stress in fiber direction and tensile residual stress of 20 MPa in transverse direction to the
fiber. In (049041 laminate, the curvature of C/PEEK composites was found to he much
greater than that of C/Epoxy composites. This results from the larger thermal shrinkage
which caused a increase of the residual stress in C/PEEK composites compared with C/Epoxy
composites.
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Fig. 1. Curing cycle for a C/Epoxy prepreg.
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Fig. 2. Curing cycle for a C/PEEK prepreg.
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