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Abstract ;. The fundamental studies of PEl/carbon fiber thermoplastic composites have been carried
out to understand the correlation between the moisture penetration phenomena of Jaminates and pro-
cessing variables for consolidation process such as the mold temperature and pressure. It has been
found that the relationship between mass uptake ard square root of diffusion time in the initial stage
of diffusion is linear. This means that the diffusion phenomena of PEl/carbon fiber thermoplastic co-
mposites follow the Fickian diffusion. The initial diffusion rate and equilibrium mass uptake values
were increased with reducing mold temperature and pressure due to the debonding and delamination
of laminates. A similar tendency has been obtained with increasing water temperature and applied
stress. From the optical micrograph, the delamination and debonding phenomena by the water diffu-
sion have been confirmed. The effects of processing parameter on structural defects have been found
to be the decrease of mechanical properties and the increase of void content.
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Fig. 2. Mass uptake per mass of PEl/carbon fiber pre-
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Fig. 3. Mass uptake per mass of PEI/carbon fiber la-
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(A)

Fig. 4. Optical micrograph of the cross section of laminates :

(B)

(C)
a) condition 1 : 0 hrs(top), 1500 hrs(bottom), b)

condition 2 : 0 hrs(top), 1500 hrs(bottom), ¢) condition 3 : 0 hrs(top), 1500 hrs(bottom).
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Fig. 5. Mass uptake per mass of PEI/carbon fiber la-
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g\? i
~ il
S 09
S vV YV VY
< Hnovy vV
= 0.6 u Vv
ol v
:
0.3} v‘/“ . so 0 00 00066
! (3}
i3
0 0&7 R L. L
0 160 200 500 400
/2 /2
/L (hr T fem)

Fig. 6. Mass uptake per mass of PEI/carbon fiber la-
minates as a function of reduced square root of expo-
sure time for water at 50C with applied stress(2.0
MPa).(O : condition 1, ¥ : condition 2, [J : condi-
tion 3)

S 5}.0. oL 2~

o zlafoll £ 4 sHS 9F & ). Table
Lol A} KLz mpef 7ho] 8bA) iz 25C ol A efis vt
B 9 st ghael wel Aol 2 & 9
Fol oliz A 1e]A Wi uksh o] BMASE A
L B R e 4 - A
take & laminate®] ‘F%2 W&o g o
uptake @] 2]&Xo] ZE7}1s}7) wistol

_9_
3

L9l B8 mass up-
18l 3 & mass

/)\ [SN=4 A(E /L:r]

o,
|

st

A

£

=
£~

Al
=4

hal FaA g

¢

‘]3 )~ago}m] I‘l
F-olliz 2t ddabe] Wighy ol B 4
31290 =71 3o Ay 27) a9l M8 mass
uptakeo] M3R= #]2] glo} ghato] oA &y
o] goll whe} 7hajl g2l GaFol olate] debon-

ding $-2 delamination @/}o) X} wlapa] &

2 oM
o
—

ol AR s

2] §8 499} vlastel ¢e Alzhol sl o)
mass uptake’} Z713HS o 4= 9iqich wlalA la-
minatesol] 7}3] 7 $#e Ziig:o] shaks Zvje}
do] R0 A8 22A1718 slolst 2 g},

Arhey BAng 454
,.-o“)q Alaat AL AT |
o

vjslojdof girt. Fig. 72 4

TA e o] wpghE
& g4l & alo) m
ol Mol B 4

t_

& Holpar glrh 24 19 Aol T 8
461*&4 oIk ot 231 29F 2 39 4$ &

ForolM et el Z7] gato] s o|F mass
uptake®] F7b7} EaHE S B 4 glvh o kg

¥o n
=

Table 1. Equilibrium Mass Uptake Values and Diffusion Coefficient of PEI/Carbon Fiber Laminates

water mass uptake( %)
diffusion coefficient{cm?/sec)
25C 50C 50C with 2 Mpa

sample mass uptake diffusion mass uptake diffusion mass uptake diffusion

coefficient coefficient coefficient
prepreg 5.7116 1.073 X108 5.0776 1.524 X 10* 2.7422 1.290 X10™
laminate 1 0.2331 1.516X 107 0.3674 8.343x 107 0.2835 6.580< 10*
laminate 2 0.4560 3.347X10° 0.7986 3.384 X 10* 0.8554 4.439X 10"
laminate 3 0.7145 4510 10" 15010 2.135x10Y 1.5505 1.528 X 10*
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Table 2. Density and Void Content of PEI/Carbon Fiber Laminates

water Density Void content

.. . o 50T with . . , 50C with
sample Original 50C 25C 9 MPa Original 50C 25C 9 MPa
laminate 1 1.569 1.559 1.567 1.560 0.1316 0.4929 0.2441 0.7165
laminate 2 1.551 1.541 1.547 1.543 1.0903 1.2255 1.2717 1.7554
laminate 3 1.538 1.516 1.526 1.517 1.9411 3.56352 2.9184 3.4043
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