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ABSTRA!T: Two fiber fragmentation technique was used to investigate the influence of
hydrothes mal on the interfacial shear strength in the carbon fiber/epoxy system. The uptake
of water wt%) and interfacial shear strength were evaluated up to 60 days of immersion
time in «istilled water at 75°C using two fiber fragmentation test specimens of dogbone
shape. A: a result, it was found that moisture absorption of two fiber dogbone specimens in-
creased 11th time of exposure to hydrothermal. This induced to increase the average critical
aspect ra:io (L/Dy) of the fiber fragments. The increase of L./ Dy for hydrothermally treat-

ed sampl s indicated the decrease of the interfacial shear strength by increasing of moisture
absorptic .
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Fig. 1. Basic prin :iples of fiber fragmentation test.
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Fig. 2. Schemati : of test set-up for the fragmentation
test.
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Table 1. TheRelation of Fiber Tensile Strength and
Gauge Length

Gauge Length  5mm  10mm 20mm 40mm 50mm

Tensile Strength
21 295 28 265 260
i) 3.1 2
Standard Deviation 040 1044 1047 £048 046
(GPa)

119



100
5 %
¢
>
= 60r
0
©
0
&
8. 40'
3
&
© . 5mm
20 v : 10mm
e : 20mm
/3 ; 3 domm
oﬁ JaSl |
or 2 e fie |
i 1 1 L i J
4.

1.0 15 20 25 30 35 4.0 5

Fiber Strength(GPa)

Fig. 3. Failure prol ability vs. carbon fiber strength of
various gauge leng' h.

OL AAZ 34} goltt. agolA HY ga =
98 7128 3§ 2! Weibull 2X g7 JAAE
¢l BAASY CIEEE¥Y 5~50mme) gauge
lengtholl F@31A 2 dAE& & + Yot 181
8o gk 4] AE AF 9] fragmentation Al
o) 2HE Aol B 49l fragments?] 33
ggoE Weibull X357 2 248 o= 9
eeal=
Fig. 42 3440200 me % §5%8 Yehd
7“‘°]‘3} aelA AZle] ZFutgtel] wEt X&Ho R
2 Fordel e B 4 den, 53] FHA
gol 59 A5z sri 3718 2ol2 ek 24
219 AJzto] 60‘9% ZATE F71Ee X3 AHE
b AR, A 7J°] Z]‘EM] w2t vagt F74t
Aol gt ol & FF7t vfEHA 2] Yo
AMe B2 & R‘i"&"ﬂ oJ3) o] R0, AHe
AMe BAE @4 Y3l ol FrEna B
H i gl
Fig. 5= F85|8)9] o)™d| unsized carbon
fiber9} sized caibon fiber®] A|PWE AFAIA,
Afo] I prt 3ZEHE HAS o] HPEAT
AbZolt}. Sized arbon fibere] AR ItZel7}
unsized carbon firerBt} ZHA Ueht & g7}
Nem,

unsized carbon fiber &} sized carbon

120

4.0
351
JE— )
3.0F e—e-o®
°®
= o’
s 251 °
y= /
S 2o ®
£
s l5p
=
1.0
0.5
0.0 ®
1 L 1 1 . I 1
0 10 20 30 40 50 60 70

Immersion Time(days)

Fig. 4. Plot of the uptake of water(weight percent) as
a function of immersion time in distilled water at 75°C.

(a)
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Fig. b. Photographs of fragments under polarized
light. The samples were a dry specimen of carbon
fiber/epoxy at saturation. (a) sized carbon fiber and
(b) unsized carbon fiber.
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(a)
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Fig. 6. Photograpiis of fragments under polarized
light. The samples were a wet specimen of carbon
fiber/epoxy at sat iration after specimen had been im-
mersed in distilled water at 75°C for 20days. (a) sized
carbon fiber and (>) unsized carbon fiber.
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Fig. 7. Critical aspect ratio vs. immersion time in 75°C
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Fig. 10. Plot of ncrmalized number of fragment as a
function of applied strain for a dry specimen.

101 e

|
0.8r ./ lé r/%/. /
I

0.6+ ./
/9// !

04+

Normalized Number of Break

1.0+ /o‘ig'\w ’
/ .
o
% 08F // ’
5 A
ia] o
hf 06—‘ // / I
3 : oo 3=
f
o 04F N /
3 J
11/
s 0.2} (<]
= * ¢ 0°-° gTSCFEO
O :UNSCF60
0.0F
1 1 3 L
0 1 2 3 4

Applied Strain( %)

Fig. 12. Plot of normalized number of fragment as a
function of applied strain for a wet specimen that had
been immersed in distilled water at 75°C for 60days.
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Fig. 11. Plot of nc-malized number of fragment as a
function of applied strain for a wet specimen that had
been immersed in d stilled water at 75°C for 30days.
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