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Effects of salt water environment on the mechanical behavior of composites

L

Jin-Bum Moon*, Soo-Hyun Kim*, Chun-Gon Kim

ABSTRACT

In this paper, two different experiments, namely, salt water spray and salt water immersion, were performed
to reproduce the contact of composites with the seawater for three kinds of woven fabric compositz material
systems which would be used for the WIG(wing in ground effect)craft. After aging 140 days in the salt water
environment, material properties of carbon/epoxy and glass/epoxy composite such as tensile, compressive and
shear stiffness and strength, and inter-laminar shear strength (ILSS) were measured. By comparing basecline
material properties with degraded ones, the effects of the salt water environment on the composite mechanical
properties were evaluated. From the experiments, it was confirmed that the difference in aging conditions had
very small influence on composite properties. And it was found that tensile strength of carbon/epoxy composites
showed little degradation, but much more degradation was observed in glass/epoxy composites. And large
degradations on matrix dominant properties were observed. The salt water could damage the fiber-matrix
interface, matrix properties and the glass fiber.
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Table 1 List of ASTM standards used in this research

Tests ASTM
Tensile A370, B557
Compressive D693
In-plane shear D5379
Interlaminar shear D2344
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Fig. 1 Specimens((a) tensile test, (b) compressive test, (c) in-plane
shear test, (d) inter-Jaminar shear test).

Fig. 2 Experiment of i ion test,
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Fig. 3 Schenuatics of salt water immmession and salt water spray experiments,

Fig. § Salt water spray specimens.

3. 43 9 B9
31 T8 E+8

Lot AJHY A 37 $PH E4 At wlA=



B2H B 1 B 2010. 2 By AAY AFo BeAol vAE dudl B AT 47
Table 2 The weight gain of each composite material 80
a) CF 6638/RS1222 [ L__] Baseline
@ 70 72 spray
Tensile  Compressive In-plane shear ILSS - T EZX Immersion
60| -
Spray 0.92% 0.94% 0.59% 0.56% | %’7/7/
Immersion 0.94% 1.00% 0.73% 0.50% 50 %

() HPW 193/RS1222

Tensile  Compressive In-plane shear ILSS
Spray 0.57% 0.75% 0.69% 0.48%
Tmmersion 0.71% 0.82% 0.62% 0.39%

(¢) #7628/RS1222

Tensile ~ Compressive In-plane shear ILSS
Spray 0.88% 0.77% 0.64% 0.41%
Immersion 0.78% 0.78% 0.60% 0.40%
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Fig. 6 Stiffness of the each material.
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Fig. 7 Strengths of the each material.
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(d) Aged tensile specimen(
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Fig. 8 Fracture surfaces of specimens.
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