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Effect of Cold Temperature Dry and Elevated Temperature Wet on Mechanical
Properties of CFRP Composites

Hyojin Kim™, Sihjoong Lee’, Sangho Han’, Sangkuk Kim~, Seongjun Park

ABSTRACT

The mechanical behavior of carbon fiber reinforced polymeric (CFRP) composites was investigated. Both
strength and modulus were measured at room temperature dry, cold temperature dry, -55C, and elevated
temperature wet, 82.27C on seven different laminate configurations consisting of [Og]t, [9012]r, [O16]r and [90s]t
unidirectional laminates, [+45]ss angle-ply laminate, [0/9012/0]r cross-ply laminate, a 36-ply laminate
[0/45/-45/45/-45/0]3s. Based on the experimental data presented, it is shown that the strength at cold temperature
dry, -55C is increased with the brittleness of fiber or matrix. Moreover, it is shown that both shear strength
and modulus at elevated temperature wet, 82.2°C are decreased by the cause of interfacial deterioration between
fiber and matrix with moisture absorption.
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Fig. 4 Tensile modulus of [Os]T specimens for each condition.
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Fig. 5 Photos of tensile failure of [Os]t specimens for each condition.
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Fig. 6 Tensile strengths of [9012]T specimens for each condition.
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Fig. 7 Tensile modulus of [9012]t specimens by the conditions.

Fig. 8 Photos of tensile failure of [9012]t specimens for ETW.

Fig. 9 Photos of compressive failure of [901s]r specimens for RTD.
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Fig. 12 Shear modulus of [+45]ss specimens for each condition.

Fig. 13 Photos of shear failure of [+45]ss specimens for ETW.
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