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Prediction Method of Dispersion Condition for Reinforced Epoxy
in Nano SiC Particles Using Capacitance Measurement

Dong-Jun Kwon*, Zuo-Jia Wang*, Je-Jun Kim**, Key-Wook Jang**, Joung-Man Park*"

ABSTRACT: The good dispersion of nano-materials in epoxy matrix was important parameter for the reinforcement
effect, and the evaluation of dispersion degree was to prove it. This work was studied to predict the dispersion
condition of nano-SiC powders in SiC/epoxy composites using capacitance measurement. Capacitance was defined to
be the electric capacity in proportional to electron charge of the measuring section. In case of nano-SiC powders, the
electron charge of SiC/epoxy composites was higher than that of neat epoxy resin. Capacitance was evaluated for each
section of SiC/epoxy composites. The prediction of dispersion condition was verified by using capacitance
measurement. Dispersion condition of nano-SiC powders in epoxy matrix was evaluated with two different dispersion
methods, ie., sonication and stirring methods. The dispersion degree was also verified with the tensile strength
correlating to capacitance.
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Fig. 1. FE-SEM and TEM of nano SiC powder
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New Instek LCR-816 High Precision LCR Meter,
LCR-816, InstC}, US.A.

Fig. 2. Dispersion evaluation test system for nano-SiC/epoxy
composites
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Fig. 3. Model for SiC dispersion condition of nano-SiC/epoxy
composites: (a) neat epoxy, (b) A small amount of SiC/
epoxy composites, (c) poor dispersion condition of SiC/
epoxy composites, (d) Good dispersion condition of SiC/
epoxy
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Measurement
for capacitance
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Fig. 4. Check for capacitance for tensile test specimen of nano
SiC/epoxy composites
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Fig. 5. Capacitance of epoxy resin for each section
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Fig. 6. Capacitance of nano-SiC/epoxy composite for each sec-
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tion (Dispersion method: Stirrer method)
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Fig. 11. FE-SEM of fracture surface of nano SiC epoxy compos-
ites with dispersion methods; (a) Strirrer, (b) Sonication
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