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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
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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.
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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 strnegth of thermoplas-
tic CFRC according to the treatments.
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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 11. Izod impact strength.
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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.

Af B Bt st A gE o
At

lzod HHZT. HYANEE AxF F ASTM
D2569)] ¢8| Izod impact test& 3\'} 27 A &
AZ4go] & MVEMAcd AldA4
A7t M B2 WEEEE 7R
MVEMAcid A8 =943 4$ Ad
A B}E ALEY o 23% FH FEAEE U
ehila, MVEMA % EMA Adde 3% 424
16%, 11% A= 44 Z2FA=E Yo
(Figure 11 #x). w2, Azld ¢ AWY =
P& driag BEA R Fd= WEEAE T
A g UdSE EIE 5 AfTh

gotde] FeHE EW 33 g3rt dojvsd
nHoz eRoA 71 e AGEHE FHHANA
Z7te] Ajde wEt S o] B
agd R4 SRz Bart dojdr. 59

&g by

Polymer(Korea) Vol 24, No. 4, July 2000



3

L35y BEARS) B¢, 3NN S shalv}
Bol WA, Artad B RS FS Af-7]
AAZte] Ajtgo] ok v FwI FApe] LAY}
A Bt lzod FAAE Fo| AW 2% (Figure
12)& AFs 2E Adae] gle EdRige AL
g2t 7IAAR Atele] o] ofsittn wd
ot mebd, ARYE TUE B4R 27 9
HE dodled o e 34 QA7 2HES &
& ot

I
I

AAFLE B %5, AFUE, ARz

et gssaod HE el dold A
L. S fol @% glol AR nEx

= AF o8 gFE AAHL 1~2% 7 373}
01~0.2 tm A9 APFE =L = At
Ax FH3E AAde =4% gaAes agd
Eelz23d EEARe] A=Y FUARAL
574 A, FUADATY A ARSE 298 7
$7t 2%8A e ALET 40~70% o)ide] B4
Fgo] Ao, 2AREE 10~20% FA= o)
mata dEAZR o v AW Ees

H o2 2

Zelol A24d A4% 20008 7€

€4 LEA ARYE =59 PP/B2AF 55 Az 4

Haen BYARe) FUAVIEE 2A PPND 5
Agom FAZEE 4N + AT

A Z:o] =R 1997y W&E FedTR
Arl (A aAEo}) o) AYog APHAL.

T o E

ot

1. F. L. Mathews, “Composite Materials: Engineering and
Science”, Champmnan & Hall, 1993.

2. R. V. Subramanian, Pure Appl. Chem., 52, 1929 (1980).

3. D. R. Hays and C. S. White, J. Paint Technology, 41,
961 (1969).

4, Bor Z. Jang, “Advanced Polymer Composites :
Princeples and Application”, ASM International, 1994.

5. M. Kim, ]J. Kim, W. Kim, B. Kim, B. Hwang, and Y.
Chol, J. Korean Ind. & Eng. Chem., 9, 894 (1998).

6. M. Kim, J. Kim, J. Bae, W. Kim, B. Hwang, and Y.
Chol, J. Korean Ind. & Eng. Chem., 10, 336 (1999).

7. J. P. Bell et al., J. Adhesion, 53, 103 (1995).

8. A. S. Crasto, “Interphase Modification in Carbon Fiber
Composites via Electrodeposition”, Doctor Thesis, Uni-
versity of Washington State, 1986.

563



