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Mechanical Properties of Particle and Fiber Reinforced SMC Composites
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ABSTRACT

An analytical model has been developed to predict the elastic properties of a filled resin rein-
forced by chopped fibers, a three~phase composite such as a filled sheet molding compound (SMC).
In the model the matrix material and fillers fc;rm an effective matrix. The effective matrix is then
considered to be reinforced with long fibers lying in the sheet plane but randomly oriented in the
plane. Expressions for the resulting transversely isotropic composite properties are explicitly pre-
sented. Using this model, the Young's and shear moduli are calculated for the SMC sample with
filler weight fraction of 35% and fiber content of 30%, The same properties are also dete_rmi_hed
experimentally. The agreement between the calculated and me_ésured elastic moduli is found to be
very good for the in-plane properties. However, the out-of-plane properties show a large differ-
ence because the effect of voids is not taken into account in the model.
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Table 1 Material properties of SMC constitu-

ents
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-ents | fraction ratio
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Fig.1 Composite with fibers randomly orient-
ed in the x,-x; plane.
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Fig.2 Composite with fibers aligned along the .

x, direction. The x’; and x’, axes are
rotated an angle ¢ with respect to the
x; and x; axes.
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Fig.6 Photomicrograph - of in-plane section
through the chopped glass fiber/polyes-
ter resin SMC showing fiber bundles
and voids.
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