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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 UPNI39B 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

Properties TR50(USN125B) | HS40(UPN139B)
Tensile Modulus (GPa) 240 451
Tensile Strength (MPa) 4800 4410

Elongation (%) 20 1.0
Density (g/cm’) 1.82 1.85
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Fig. 1 Specimen dimensions for tensile test.

Fig. 2 Salt water bath.
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Fig. 3 Shear test specimen (unit: mm).
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Fig. 4 Water absorbing mechanisms.
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Fig. 6 Stress-strain curves of fiber direction tensile specimens in dry-room
temperature environment.

{a) USN1258 (b) UPN1398B

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. 9 Stiffnesses in fiber direction for various immersion times.
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Fig. 14 Stiffnesses in matrix direction for various imunersion times.
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Fig. 15 Stress-strain curves of V-notch shear test in dry-room temperature.

~cC}

— ol

33

54
Fig. 150 2l uiel Zro] AP HIFEO| 5%F
dold wizbA] mhdo] dojulx] kgk7] wjEel ASTM D5379
9o Ao wek MYl %A FolA AEE AAHINC
AG7F42 HPE 2000~6000ucoA AAstAct. AJHo] =
B = Fig. 169A1¢} Zro] AU Atabd(fiber splitting) &
Ay stk
g 270l =39 UPNI39B E3HA1Y] HaF AgAdo|
et Ao WMsh= Fig. 170 JYehfigich. H4= 3197Hxe A
o] WHE7} WASER] IskoLt, M 6/ FHE A A3 st
o 4 1271Eolle 67 MPaZ <= A 74 MPad} blwsle
9.5%9] 7= 747 vEbdth USNI25BE] Z-ofl= 1 7go|
o Flsitt. ey or|A Folsjor & A2 UPNI39BE 713
Hol el " wAEes Qlste] 12709 $9] pEEo)
USN125B9] 58%°] Esjct= ARale|ct. webk] UPN139BL:
USN259] Ad7t: 74488 A v|wshe= AL Zesich

o AT T

S rp

=2z
o
=1

Fig. 16 A typical failure of V-notch shear test specimen.

CUPN1398 BUSN1258

120
®
o
S
£
£
=]
:
2]
0 1 3 6 9 12
Immersion Time (month)
Fig. 17 Shear strengths for various immersion times.
[ OUPN1398  EUSN125B
7
6.1 5.7
T 49 498 52
5.17 g7 4.90 4.9 4
5 4.52 4.61
i
S 3.8
o 4 33
[
% 3
c
E
» 2
1
o LI
0 1 3 6 9 12

immersion Time {(month)

Fig. 18 Shear stiffnesses for various immersion times.
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