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Abstract: This paper aims to evaluate the variation in the mechanical properties of carbon/epoxy composites
under in situ low- and high-temperature environments. In situ low- and high-temperature environments were
simulated with temperature ranging from -40C to 220C using an environmental chamber and furnace. The
variation in the mechanical properties of the composites was measured for longitudinal and transverse tensile
properties, in-plane shear properties and interlaminar shear strength. Under the low temperature of -40C, all
mechanical properties increased moderately compared to the baseline properties measured at room temperature.
The changes in the longitudinal tensile properties decreased moderately with increasing temperature. However,
transverse tensile properties, in-plane shear properties and interlaminar shear strength each showed a significant
drop due to the glass transition behavior of the matrix after 140C. Notably, the tensile property value near
100C increased compared to baseline property value, which was an unusual occurrence. This behavior was a
direct result of post-curing of the epoxy resin due to its exposure to high temperature.
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Table 1 Dimensions of specimens

Thickness Width Gage Length
0° 1.462mm | 14.902mm | 139.883mm
90° | 2.112mm | 25.114mm | 139.391mm
2.622mm | 25.168mm | 138.549mm

Interlaminar Shear | 6.946mm | 12.044mm -

Tension

In-Plane Shear
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Fig. 3 Test results for 0° tensile specimens due to
temperature variations
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Fig. 4 Test results for 90° tensile specimens due
to temperature variations
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Fig. 5 Test results for in-plane shear specimens due
to temperature variations
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Fig. 6 Test results for interlaminar shear specimens
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