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ABSTRACT

This paper proposes the solutions predicting the coefficient of the thermal expansion changes of
composites which include the fiber-like shaped (a; > a,= a3) and the disk-like shaped (a; = a,> a3)
inclusions like two dimensional geometries, which has one aspect ratios, ¢ = a;/a3. The analysis
follows the procedure developed for elastic moduli by using the generalized approach of Eshelby’s
equivalent tensor. The influences of the aspect ratios, on the effective coefficient of thermal
expansion of composites containing aligned isotropic inclusions are examined. This model should be
limited to analyze the composites with unidirectionally aligned inclusions and with complete binding to each
other of both matrix and inclusions having homogeneous properties. The coefficient of thermal expansion of

composites (@,,0,,and 0@,;) are investigated. From material data of the composites with glass fiber in
epoxy resin, the thermal expansions along the aspect ratio were obtained and similar to the Chow model.
The longitudinal coefficients of thermal expansion 6,, decrease, as the aspect ratios increase. However, the
transverse coefficients of thermal expansion &,, increase or decrease, as the aspect ratios increase. And
both of them decrease, as the concentration increases.
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Figure. 2. Comparison of the coefficient of linear thermal
expansion of current 2D-model study with Chow-
model(the data read from graph[”)

1.0

0.8

0.6

peve vl bevna v by bia ol

Longitudinal Thermal Expansion Ratio

(6,,-8,,)/(8-8,,)

I A S IS SO A N A SO O VO 5. T S VA Y
0.2 0.4 0.6 0.8

-
o

Filler Concentration (¢)
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filler concentration.
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Figure. 6. Comparison of the volumetric thermal
expansion of current 2D-model study with Chow-
model(the data read from graph'*)
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