HWAHAK KONGHAK Vol. 41, No. 5, October, 2003, pp. 632-637

HHXME|E EleidAo| HI/P Eade et Seiize] Sy 3
714X S40l nlxl= A&

shgieldTe A AT-
305-600t]HA] -9+ & 100
*s}oktﬁ §}_61—516_‘ ]_
133 791%1@] A5 WdE 17
(20033 42 29 #<=, 2003 62 302 A=)

Influence of Surface Treatment SiC on Thermal Stability and Mechanical Properties
of Carbon Fibers-reinforced Composites

So00-Jin Park!, Jin-Seok Oh and Dong-Hack Suh*

Advanced Materials Division, Korea Research Institute of Chemical Technology,
100 Jang-dong, Yusong-gu, Daejeon 305-600, Korea
*Department of Chemical Engineering, Hanyang University, 17 Haengdang-dong, Seongdong-gu, Seoul 133-791, Korea
(Received 29 April 2003; accepted 30 June 2003)

e <
B ATelx= Aol wE gshia(SIC)e] BHEEAWSF e st B AlRe] A Z1AE 46l 1]
T 9TE AR BuARE gelrAs] XUEAS ab-97|%, HEA5A 123 FTHIRE Safo] dolrgkon,
A3 TGAE o] 83te] ZAksISich. Bl 733t E3AlR] 71A14E4L interlaminar shear strength(ILSS)2] 1
critical strain energy release rate mode (& g-3to] 2SIt AE AR AL HE)e SIC(A-SICRF 242 SiC(0-SiC)
+ "AEE SIC(V-SICH 971 A€l SiC(B-SICYl Hlste] AL=rt S7ksIiaL, 52 574 23, AMY 899 oF 29
A S840 F7tel] 7|Q18k= Sice] AR elUAE S7HIF ILSSH G 22 71A1A Al 442> A-SiC9} O-
SICZ 3ol R=d], o]2lsh 7574*” F2 AFA0] HAF HIAREY SICY of|FA] 4] mERA Aolo] AHARHE &
TH7E T8% oS ] iR R dnkdt.

Abstract — In this work, the effect of chemically wet and dry treatments of SiC was investigated in mechanical interfacial
properties of carbon fibers-reinforced composites. The surface properties of SiC were determined by acid/base values, contact
angles, and FT-IR analyses. The thermal stabilities of the carbon fibers-reinforced composites were investigated by thermo-
gravimetric analysis (TGA). Also, the mechanical interfacial properties of the composites were studied in interlaminar shear
strength (ILSS) and critical strain energy release rate modgd) (@easurements. As a result, the acidically treated SiC (A-

SiC) and ozone treated (O-SiC) had higher acid value than that of untreated SiC (V-SiC) or basically treated SiC (B-SiC).
According to the contact angle measurements, it was observed that acidic solution and ozone treatments led to an increase of
surface free energy of the SiC surfaces, mainly due to the increase of the specific (polar) component. The mechanical interfa-
cial properties of the composites, including ILSS apd, ®ad been improved in the specimens treated by acidic solutions and
ozone gas. These results were explained that good wetting played an important role in improving the degree of adhesion at
interfaces between SiC and epoxy resin matrix in a composite system.
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Fig. 2. Mode Il end-notch flexure (ENF) test specimen geometry.

Table 1. pH and Acid-base Values of V-SiC, B-SiC, A-SiC, and O-SiC

pH Acid value [meq-d] Base value [meqg

V-SiC 8.01 15.3 20.2

B-SiC 8.05 14.2 22.1

A-SiC 5.04 62.1 19.2

O-SiC 5.58 60.4 19.8
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Fig. 3. IR spectra of V-SiC, B-SiC, A-SiC, and O-SiC.
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Table 2. Surface free energy characteristic of the testing liquids, measured

at 20°C
[unit: mJ/nf]
s v Vi
Water 21.8 51.0 72.8
Diiodomethane 50.4 0.38 50.8
Ethylene glycol 31.0 16.7 47.7
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Table 3. Initial decomposition temperature (IDT) and decomposition
activation energies (g of the V-SiC, B-SiC, A-SiC, and O-SiC

IDT(°C) In[in(1-0)Y B(T-T9 E/RT%. E (kJ/mol)
V-SiC 395 -0.99786 -9.788 0.0514 190.
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-0.2105 4.742
0.00596 9.822
B-SiC 393 -1.20566 -12.866 0.0539 200
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-0.34728 2.378
-0.11508 7.445
A-SiIC 399  -1.20566 -12.866 0.0559 207
-0.71594 -4.686
-0.32264 2.346
-0.1729 5.354
O-SiC 395  -1.20566 -12.866 0.0539 205
-0.84603 -6.773
-0.34728 2.378
-0.11508 7.445
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