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Effect of Surface Treated SiC on Thermal Stability and Mechanical Interfacial Properties
of Carbon Fiber/Epoxy Resin Composites

Soo-Jin Park™, Jin-Seok Oh’, Jae-Rock Lee’, and Kyong-Yop Rhee”

ABSTRACT

In this work the effect of surface treated SiC on thermal stability and mechanical interfacial properties of
carbon fiber/epoxy resin composites. The surface properties of the SiC were determined by acid/base values and
contact angles. The thermal stabilities of carbon fiber/epoxy resin composites were investigated by TGA. The
mechanical interfacial properties of the composites were studied in ILSS, critical stress intensity factor (Kic),
and critical strain energy release rate(Gic) measurements. As a result, the acidically treated SiC(A-SiC) had
higher acid value than untreated SiC(V-SiC) or basically treated SiC(B-SiC). According to the contact angle
measurements, it was observed that chemical 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 interfacial properties of
the composites including ILSS, Kic, and Gic had been improved in the specimens treated by chemical solutions.
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.
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Table 1 pH and Acid-base Values of Chemicaliy Treated SiC
Powder
[unit: meq/g|
pH Acid values Base values
V-SiC 8.01 15.3 20.2
A-SiC 5.04 62.1 19.2
B-SiC 8.05 142 22.1

Table 2 Surface Free Energy Characteristic of the Testing Liquids,
Measured at 20T

[unit: mJ/m?]
YLL 7LSP L
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 (E:) of the V-SiC, B-SiC, and A-SiC

IDT(°C) In [In (1-2)"] er-Ty E, (k¥/mol)
-0.99786 -9.788
-0.70598 -4.734
V-SiC 395 190.
-0.2105 4.742
0.00596 9.822
-1.20566 -12.866
-0.84603 -6.773
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-0.34728 2.378
-0.11508 7.445
-1.20566 -12.866
-0.71594 -4.686
A-SiC 399 207
-0.32264 2.346
-0.1729 5.354
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