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ABSTRACT: The interfacial properties of E-glass fiber/epoxy resin have been investigated in
terms of moisture absorption, fiber diameter, and fiber surface condition by using the two-
fiber fragmentation technique. The interfacial shear strength decreased with increasing mois-
ture absorption and fiber diameter, and the interfacial shear strength of sized fiber was higher
than that of desized fiber in the two fiber fragmentation test. The interfacial shear strength
which decreased by moisture absorption was recovered up to some extent by drying the speci-
men.
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Figure 1. Schematic of experimental set-up for frag-
mentation test.
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Figure 2. Specimen of epoxy resin tensile test.
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Figure 4. Weight gain (wt%) of fragmentation speci-
men as a function of immersion time in distilled water
at 75 C.
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Figure 5. Photograghs of fragment under polarized
light (a) 18 um sized (upper) and desized (down) glass
fiber/epoxy resin specimen and (b) 18 um sized
(upper) and desized (down) glass fiber/epoxy resin
specimen that were immersed for 120 days in distilled
water at 75 C.

macro, micro voids®} Z& Aoz A3 mMH
Aol o FF F FA4 Ale]9] free volume &
el giroz ys 4 At Swelling® FEL
<3| macro-micro void % free volume ol &
AstAY -OH7 8} 383 e sled ER) 3}, o
o serd 2gl 9@ Aol obd swellingghol |2
FoE SRS 1z o8 4P 3% b
A ZE o F

Fig. 5= sized, desized 18 um {248 /dZA
system®] FEAel o]d(a) ¥ 1204 %< FEA
(b) %9 fragmentation A 8& 3l E3H frag-
mentE2| WP #v|R ApRdo|t}. Sizedd %9 ¥
o] desized ZRT} 2 dojUil AULE HAFT
Qlom, v Mo fragment Zo| HA sized
Zo| desized ZET ¥ HSE BAFR U

)3l 120959t FEA2] F9] sized, desized
AHHL Bl 2o 23 AlHe 3z Qs ¢

Polymer(Korea) Vol. 22, No. 3, May 1998



(a)

(b)

Figure 6. Photograghs of fragment under polarized
light (a) 13 #m sized (upper) and desized (down) glass
fiber/epoxy resin specimen and (b) 13 um sized
(upper) and desized (down) glass fiber/epoxy resin
specimen that were immersed for 120 days in distilled
water at 75 C.
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Figure 7. Plot of a failure probability as a function of
aspect ratio of fiber fragment in the 18 um sized and
desized glass fiber/epoxy specimen that were im-
mersed for 250 days in distilled water at 75 C.
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Table 3. The Parameters of Shape () and Scale (3)

Py

Table 4. The Parameters of Shape (@) and Scale (8)

specimen a B specimen a B
sized 0 3.61 20.87 sized 0 547 15.37
desized 0 4.65 25.06 desized 0 437 19.85
sized 60 578 31.78 sized 60 3.64 20.02
desized 60 412 40.03 desized 60 3.90 28.31
sized 180 2.76 44.42 sized 180 351 32.04
desized 180 4.88 50.29 desized 180 343 36.73
sized 250 7.14 53.97 sized 250 2.73 36.61
desized 250 437 72.01 desized 250 1.79 48.84
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Figure 8. Plot of a failure probability as a function of
aspect ratio of fiber fragment in the 13 #m sized and
desized glass fiber/epoxy specimen that were im-
mersed for 250 days in distilled water at 75 C.
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Figure 9. Plot of normalized number of fiber frag-
ment as a function of applied strain in the fragmenta-

tion test (a) 18 pm sized (filled) and (b) 18 m
desized (hollow).
1.2 T T T T T T
5 1.0 - QO -®
o . PY
E @ e
y . o,
= 08¢ / ° o -
N / e
o | eV
2 06} /' .
: dJ
ZD 0.4 F O. -
o /
2 o02f _
g ® O : Oday
o 0.0 - A A :80days ||
2 . m O : 180days
& © : 250days
~0.2 L ] L A TR
-1 0 1 2 3 4 5 6 7

Applied strain (%)
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function of immersion time in distilled water at 75 C.
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Figure 12. Critical aspect ratio vs. immersion time in
distilled water at 75 C.
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