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Abstract . In order to know the effect of the composition and structure of the coupling agent{the graft
copolymer) on mechanical properties of carbon fiber(CF) reinforced isotactic polypropylene(IPP) la-
minated composites, IPP-g-PAAm(polyacrylamide) copolymer were synthesized by the “inverse emu-
Ision graft polymerization technique™ at various amounts of emulsifier(0.03, 0.05, and 0.08ml of Tween

*80). AAm conversion, PP conversion, % grafting, grafting efficiency were investigated, and the pro-
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duction ratio of the respective types(ie., water-dispersible(WD), methanol-dispersible(MD), and to-

luene-soluble(TS) graft polymer) were deperdent on the PAAm content in the resulting graft copol-

ymers(GP). In addition, to make the laminated composites by the film method, the IPP prepregs
were prepared with the CF treated with GP differing in type and amount of emulsifier under IPP

sheet at optimum molding conditions. These optimal condition was based on the consideration of uni-

formity of dispersed fiber in IPP matrix and the observation of fiber-matrix interfacial microstructure

within the impregnated(prepreg) strand via optical microscopy. From this study, it was found that
among the random oriented short CF/IPP composites(vi=ca. 205% ) treated with 3 diferent graft
polymers(GP), the case of TSGP showed the highest impact energy measured by the steel-ball typed
impact test, while in the case of the 4-ply cross-typed laminated CF/IPP composites(vi=ca. 28%)

with the GP’s of only WD type, the case of smaller amount of emulsifier exhibited better tensile pro-

perties and impact behavior.
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Table 1. The Effect of the Impact Energy for the Sur-
face Treatment of Random Oriented Short CF/IPP
Composities(vi=ca. 20.5% *+0.2) at Various Amount
of Emulsifiers(Steel-Ball Speed : 40~80 m/sec)

Types (Kgf/mm X Conditions
107%) (Emulsifier)
untreated 21.8 -
8T 29.9 TSGP(0.8 ml)
3W 246 WDGP(0.03 ml)
5M 236 MDGP(0.05 ml)
5W 22.7 MDGP(0.05 ml)
IPP 2.7 —

*The adsorbed amounts on CF were controlled by 1.1+ 0.05¢g.
* Ref. (15) for the controlling method of adsorbed amounts.
* 8T © emulsifier 0.8 ml, 0.05% toluene TSGP.

*3W ! emulsifier 0.03 ml, 0.05% aqueous solution WDGP.
*5M : emulsifier 0.05 ml, 0.05% methanol MDGP.

*5W  emulsifier 0.05 ml, 0.05% aqueous solution WDGP.
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Fig. 7. Front and back surface of random oriented
short CF/IPP specimen after impacted with steel ball
in impact test machine under the velocity of 74 ml/
sec.
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Table 2. The Effect of Tensile Test for the Different
Amount of Emulsifier for 4 Plies CF/IPP Cross-Lami-
nated Composites(v;=2ca. 8.1% * 0.3)

Types Stress Strain
. , Remarks
(Emulsifier) (Kg-f/mm?) (%)
Untreated 336+ 36 06+ 0.1 0.01 Aq.
0.05 ml 3565+ 3.3 0.6+ 0.1 0.01 Aq.
0.03 ml 363+ 34 0.7+ 0.1 0.01 Aq.

* The adsorbed amounts on CF were controlled by 1.1+ 005g.

Table 3. The Effect of the Sharpy Impact Test for Dif-
ferent Amount of Emulsifier for 4-ply Cross-Lamina-
ted CF/IPP Composites(Vol. % =ca. 28.1:+ 0.3)

Types Impact energy Remarks
(Emulsifier) (KJ/m?*)
Untreated 258.1+ 188 -
0.05 m} 262.7+ 22.1 0.01 Aq.
0.03 mi 2714+ 282 0.01 Aq.

* The adsorbed amounts on CF were controiled by 1.1+ 0.05 g
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