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Evaluation of Thermal Degradation of CFRP Flexural
Strength at Elevated Temperature

Tae-Kyung Hwangm, Jae-Beom Park’, Sang-Yun Lee Hyung-Geun Kim', Byung-Yeol Park’,
Young-Dae Doh’

ABSTRACT

To evaluate the flexural deformation and strength of composite motor case above the glass transition
temperature(T,),170°C, of resin material, a finite element analysis(FEA) model in which material non-linearity
and progressive failure mode were considered was proposed. The laminated flexural specimens which have the
same lay-up and thickness as the composite motor case were tested by 4-point bending test to verify the
validity of FEA model. Also, mechanical properties in high temperature were evaluated to obtain the input
values for FEA. Because the material properties related to resin material were highly deteriorated in the
temperature range beyond T,, the flexural stiffness and strength of laminated flexural specimen in 200°C were
degraded by also 70% and 80% in comparison with normal temperature results. Above T, the failure mode
was changed from progressive failure mode initiated by matrix cracking at 90° ply in bottom side and
terminated by delamination at the center line of specimen to fiber compressive breakage mode at top side.
From stress analysis, the progressive failure mechanism was well verified and the predicted bending stiffness
and strength showed a good agreement with the test results.
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Fig. 3 Schematic diagram of the data acquisition unit.
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Fig. 4 Attachment of the strain gauge and the thermocouple for high
temperature test: (a) tensional specimen. (b) 4-point bending

specimen.
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Fig. 12 Effect of test perature on the bending stiffness(Eb) and
the position of the neutral axis (y) : (a) Eb. (b) y.
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