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An Experimental Study on the Mechanical Properties of High Modulus Carbon-Epoxy
Composite in Salt Water Environment

Chul-Jin Moon", Cheng-Lak Lee”, Jin-Hwe Kweon™ , Jin-Ho Choi

ABSTRACT

The main objective of this study is to investigate the effect of salt water on the mechanical properties of a
high modulus carbon-epoxy composite. Specimens were made of a carbon-epoxy composite UPN139B of SK
Chemical and tested under inplane tension and shear after 0, 1, 3, 6, 9, and 12 months immersion in 3.5% salt
water. Acceleration technique such as temperature elevation was not used. The tensile strengths and modulli in
fiber and matrix direction did not show any remarkable degradation until 12 months immersion. In contrast to
the tensile properties, shear strength and modulus started to gradually decrease up to about 10% of values of
dry specimens after 12 months immersion. It was confirmed through the test that the material UPN139B can be
an effective material for the shell structures in salt water to resist against the external pressure buckling
because of the high fiber directional modulus and corrosion resistance.
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Table 1 Mechanical properties of carbon fibers
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Fig. 1 Specimen dimensions for tensile test

Fig. 3 Shear test specimen (unit: mm)
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Fig. 5 Shear test set-up
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Fig. 6 Stress-strain curves of fiber direction tensile specimens in
dry-room temperature environment

(a) USN125B
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Fig. 7 A typical failure of fiber direction tensile test
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Fig. 8 Strengths in fiber direction for various immersion times
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Fig. 13 Strengths in matrix direction for various immersion times
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Fig. 14 Stiffnesses in matrix direction for various immersion times
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Fig. 16 A typical failure of V-notch shear test specimen
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