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ol /iEe] FAE ZHAgo Moz FAo AY, FHe AM, AW Tz A&HY
B4 $8& o1F AY 58] Ae] =S AR B2 A I F4T WY oj]a /)
AR dfrote] ZUEE 5o ok £ dTNME BadRe WIAEEE olgEle] A
(electrodeposition) 9] oJ3 B2 fot 3] Alole] ARALE EQslFon ARG 227 Zel=
22 Aot og ARG /AA87] A8l modified polypropylened 39 A7isigich. df
A d7tad FAY EZ2BAE JIAAER AREle] EYAEE A X S0AYRE,
FARE T 7IAH B4E 9te Ao, A § AULE SYEL A9 Bl ¢4
e Y & YA A2 FAHNA = anhydride E& free acid groupg 713 ¥HgAl mia}
€ AREsi] FEAPAA Ha A JBE £9E F YA AT DR FFHE Glsy
AB4 2] Wsd we B4R ge] 24 xolg Hrlsigoh 2§ Y goe ¥x, AFYUT
R AFAZE AR EA B folle] A2 Hrheigc.

ABSTRACT: In general, the development of thermoplastic composites has been confronted
with difficult problems such as the weak bonding strength between fibers and matrix. How-
ever, now, such problems are being surmounted by the development of resins, the improve-
ment of processes, and introduction of interphase. Especially, the introduction of interphase
between fiber and matrix can help a dissipation of the impact energy and provide a good
adhesion between fibers and matrix. In this study, polymeric interphase was introduced by
electrodeposition, modified polypropylene was added to improve the weak bonding strength
between interphase and polypropylene matrix. By evaluation of interlaminar shear strength
and impact strength of the composites, it was found that composites with introduced compos-
ites showed higher mechanical properties than those of composites without interphase. Reac-
tive polymers which have either anhydride or free acid functional group were used as inter-
phase materials, and these polymers also behave as charge carrier in aqueous solution during
the electrodeposition process. Weight gain on the carbon fibers was evaluated by changing
process parameters such as concentration of solution, current density, and electrodeposition
time.
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R, = Radius of coated fibers

W = Weight gain

o = Density of fiber

o; = Density of interphase materials
R; = Radius of fiber
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Figure 1. Chemical structures of interphase materi-
als; (a) poly(methyl vinyl ether-co-maleic anhydride),
(b) poly(ethylene- co-maleic anhydride), and (c) poly-
(methyl vinyl ether-alt-maleic acid).
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Figure 2. Schematic diagram of an electrodeposition
cell.
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Figure 3. iR spectroscopy of the solid and aqueous
MVEMA.
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Figure 4. Mechanism of electrodeposition.
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Figure 5. Weight gain as a function of solid con-
tents: 100 mA/g of current density, 10 min of deposi-
tion time, and 11 of pH.
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Figure 6. Weight gain as a function of current densi-

ty: 1% of solid contents, 10 min of deposition time, and

11 of pH.
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Figure 7. Weight gain as a function of deposition
time: 100 mA/g of current density, 1% of solid con-
tents, and 11 of pH.

= A4 F718A Bt ol TE T A d
AFE F7HA 4€E 2E5L 2371 Wi
AAH o2 FF F&9 7#2E oM

ol ol M= A¥He] ot BEEol Bl ¥7€
Roz At 53], IHE &Y% grYe}
7t AFE HoZ s BEAR AEA &
4 Zol& 7IAE & AUtk WA HERD 89
oz AHge =N d714 FFES FIATIL ol
29 e 2 goldles i BEAES AASN &
&€ ZAsYY. gty oz 0.1~0.2 tm FHA9] AA
3E& =T S ERARY BAS SN F
Ao old AP Lo HAE < 04~09%
2 AR FHYE FAE Fa] A8 AFHA
g 0~3027HA HIAFIEA &9 WHIHE 53
3. MVEMA, EMA, MVEMAcide] 7<-
T, 20~30%7 AHEE AgHe] e &
AAER Sxdqe 2ol e nRAYR o
AFT &S Jellidth. MVEMAS} EMAS] 7
. 20%2& AQMAHzAc 2 Y 3%, A
& 9} 1% RxFoen, MVEMAcide] 2% 3028
HyMHzHo2 HAE A AA5gE F 2%
A=t} (Figure 8 %),

S Z T (ILSS, Interiaminar Shear
Strength). At oja] AWAo] =Ud EAR
ANET Aol =UHR] G BEAE A|HL v

fr 12

-

E2|ld A244d A435 20003 7¥

Weight gain (%)

o)
0 10 20 30 40 50 60
Washing time (sec)

Figure 8. Weight gain as a function of washing time:
100 mA/g of current density, 1% of solid contents, 11
of pH, and 10 min of deposition time.
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Figure 9. Interlaminar shear stregth of thermoplas-

tic CFRC according to the treatments.

(b

Figure 10. SEM photomicrographs of the failure sur-
faces from the test specimens of interlaminar shear
strength specimens: (a) with treatment of interphase
materials and (b) without treatment of interphase ma-
terials.
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Figure 12. Photographs of the fractured izod impact
test specimens: (a) with treatment of interphase mate-
rial and (b) without treatment of interphase material.
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