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Abstract: In this experimental study, the thermal stability values of micrometer-sized silica particle-reinforced
epoxy composite specimens were evaluated by measuring their thermal expansion coefficients and Young's
moduli. For all specimens used in this study (from the baseline specimen to that containing 70 wt% silica
filler), the thermal expansion coefficients and Young's moduli were gradually reduced down to 25% and
increased up to 51%, respectively. The results of the experiment were compared with those of certain
empirical models. The experimental results of the measurement of thermal expansion coefficients corresponded
well with those of Kerner's model, which considers the bulk and shear moduli of the matrix and silica filler.
However, the results of the measurement of Young's moduli using the empirical Mori-Tanaka model were
observed to match better with those of the experiment. The comparison of the results of the experiment with
those of the empirical models demonstrated that a reliable model for measuring the thermal expansion
coefficients and Young's moduli of composite specimens needs to consider certain property variations in the
composites in addition to volume fraction changes in the filler and matrix.
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Table 1 Properties of epoxy and silica filler

Epoxy Silica"?
Coefficient of
Thermal Expansion 15~100® 0.55
(10%/K)
Young’s Modulus (10)
(GPa) 0.19~18.4 73
Poisson’s Ratio 0.34~0.39%1D 0.17

Resin : Epoxy (YDF-161)
Vacuum : 2 hr.

v

Adding Filler : Si0, (SILNOS 230, 290)
Shear mixing(500, 1000 rpm) for 10 min.

Vacuum : 30 min.

v

Adding Hardener : (Jeffamine D-230)
Weight ratio, epoxy : hardener=3:1

v

Shear mixing(500, 1000 rpm) for 10 min.

Vacuum : 30 min.

v

Curing for 12 hr. at oven (80 °C)

Fig. 1 Fabrication process of composite specimens
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Fig. 2 SEM image of a fracture surface of 10
wt%-silica-reinforced composite specimen
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