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Abstract This study has been investigated by the two fiber fragmentation technique about the effect of moisture
absorption, fiber diameter, and fiber surface condition on the interfacial shear strength between E-glass fiber and
epoxy resin. And unidirectional E-glass fiber/epoxy resin composites also has been investigated for the effect of
moisture absorption on the mechanical properties.

As a result, it was found that the interfacial shear strength decreased with increasing moisture absorption and
fiber diameter, and the interfacial shear strength of sized fiber was bigger than that of desized fiber in the two
fiber fragmentation test. It also was found that interfacial shear strength which decreased by moisture absorption
was recovered up to about 50~60% of the initial one by specimen drying in the two fiber fragmentation test.
And it was found that tensile strength of unidirectional E-glass fiber/epoxy resin composites decreased with in-

creasing moisture absorption.
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Table 1. The tensile strength of single fiber
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Fiber 18Qm sized lgum desized ) 13um sized 13um desized
v Glass Fiber Glass Fiber | Glass Fiber Glass Fiber
_ Tensile strength | 1.56(Gpa) 146(Gpa) | 168(Gpa) | 166(Gpa)
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Schematic of test set-up for the fiber fragmentation test
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Fig. 1. Schematic of experimental set-up for fragmentaion test
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(b) Schematic of tensile strand specimen

Fig. 2. Schematic of preparation procedure and tensile speci-
men of strand composites
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(@) 18um sized and desized glass fiber/epoxy system

710(3#;

(b) 18um sized and desized glass fiber/epoxy system(60 days)

Fig. 5. Photograghs of fragments under polarized light (a) 18um
sized(upper) and desized(down) glass fiber/epoxy specimen (b)
18um sized(upper) and desized(down) glass fiber/epoxy speci-
men that were immersed for 60 days in distilled water at 75°C
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(a) 13 sized and desized glass fiber/epoxy system
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(b) 13um sized and desized glass fiber/epoxy system(60 days)

Fig. 6. Photograghs of fragments under polarized light (a) 13um
sized{upper) and desized(down) glass fiber/epoxy specimen (b)
13um sized(upper) and desized(down) glass fiber/ epoxy speci-
men that were immersed for 60 days in distilled water at 75C



438 Qg eEA A7H A5 (1997)

1.2 —T T T T T
1.0 |- v .
v
0.8 ,
2
5 06} -
e}
0
Q2
o 0.4 - |
b
=2
E 0.2 - : size‘O _
. desize0
. size60
0.0 + - desize60| -
~0.2 I 1 L ! !
0 10 20 30 40 50 60

Aspect ratio (L/D)
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Fig. 16. Tensile strength of the glass fiber/epoxy resin com-

posites vs. immersion time in distilled water at 75C

(b) 18um sized glass fiber/epoxy composites( x 300)

Fig. 17. SEM photographs of tensile fracture surface of 18um
sized glass fiber/epoxy resin composites.
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(b) 18um desized glass fiber/epoxy composites( % 300)

Fig. 18. SEM photographs of tensile fracture surface of 18um
desized glass fiber/epoxy resin composites.
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(b) 18um sized glass fiber/epoxy composites (%300 )

Fig. 19. SEM photographs of tensile fracture surface of 18um
sized glass fiber/epoxy resin composites that was immersed
for 60 days in distilled water at 75°C.
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(a) 18um desized glass fiber/epoxy composites (<80 )

(b) 18 desized glass fiber/epoxy composites (X300 )

Fig. 20. SEM photographs of tensile fracture surface of 18um
desized glass fiber/epoxy resin composites that was immersed
for 60 days in distilled water at 75C.
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