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Abstract — In this work, the effect of chemical treatments on surface properties of SiC was investigated in thermal and
mechanical interfacial behaviors of SiC/PMMA nanocomposites. The acid/base value, contact angles, and FT-IR anal-
ysis were performed for the study of surface characteristics of the SiC studied. The thermal stabilities of the SIC/PMMA
nanocomposites were investigated by thermogravimetric analysis (TGA). Also the mechanical interfacial properties of
the composites were studied in critical stress intensity factor (K;-) and critical strain energy release rate (G;-) measure-
ments. As a result, the acidically treated SiC (A-SiC) had higher acid value than that of untreated SiC (V-SiC) or basi-
cally treated SiC (B-SiC). The acidic solution treatment led to an increase in surface free energy of the SiC, mainly due
to the increase of its specific component. Thermal and mechanical interfacial properties of the SiC/PMMA nanocom-
posites, including initial decomposition temperature (IDT), K;., and G, had been improved in the acidic treatment on
SiC. This was due to the improvement in the interfacial bonding strength, resulting from the acid-base interfacial inter-
actions between the fillers and polymeric matrix.
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Fig. 1. Critical stress intensity (K;) test specimen geometry.
P: Fracture force w: Width of specimen
b: Thickness of specimen  L: Span length between the supports
a: Crack length
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Table 1. pH and Acid-base values of V-SiC, A-SiC, and B-SiC
[unit: meq/g]

pH acid value base value
V-SiC 8.01 153 20.2
A-SiC 5.04 62.1 19.2
B-SiC 8.05 14.2 22.1
V-SiC
Q
2
g B-SiC
=
g
8 A-SiC
=
T T T T
1000 2000 3000 4000

-1
Wavenumber (cm )
Fig. 2. IR spectra of V-SiC, A-SiC, and B-SiC.
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Table 2. Surface free energy characteristic of the
measured at 20°C

testing liquids,
[unit; mJ/m?]

A . %
Water 21.8 51.0 72.8
Diiodomethane 50.4 0.38 50.8
Ethylene glycol 31.0 16.7 477

Table 3. Variation of the surface free energy of PMMA, V-SiC, A-SiC,

and B-SiC [unit: mJ/m?]
Vs v v’ Vs Vs
PMMA 39.2 36.6 2.6 0.16 10.1
V-SiC 55.4 39.1 16.3 2.2 28.9
A-SiC 55.7 41.5 17.4 2.19 24.7
B-SiC 51.9 375 14.2 2.3 29.9
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Fig. 3. TGA curves of the composites made with V-SiC, A-SiC, and
B-SiC.

Table 4. Initial decomposition temperature (IDT) and decomposition
activation energies (E,) of the V-SiC, A-SiC, and B-SiC

{DCT) In [In (1-0)™] 0(I-Ty)  E/RI?,. (ldf]'ml)
V-SiC 395 ~0.99786 -9.788 0.0514 190
—0.70598 ~4.734
-0.2105 4742
0.00596 9.822
A-SiC 399 ~1.20566 ~12.866 0.0559 207
~0.71594 ~4.686
-0.32264 2.346
-0.1729 5.354
B-SiC 393 ~1.20566 ~12.866 0.0539 200
—0.84603 —6.773
-0.34728 2378
~0.11508 7.445
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Fig. 4. Polt of In[In(1-a)-1] vs. O of the composites made with V-SiC,
A-SiC, and B-SiC.
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