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ABSTRACT

An elastic model is developed to predict the average thermal residual stresses in the matrix and fiber of a misoriented
short fiber composite. The thermal residual stresses are induced by the mismatch in the coeffecient of the thermal
expansion of the matrix and fiber when the composite is subjected to a uniform themperature change. The model considers
twe special cases of fiber misorientation: two-dimensional in-plane and three-dimensional axisymmetric. The analytical
formulation of the model is based on Eshelby's equivalent inclusion method and is unique in that it is able to account for
interactions among fibers. The model is more general than past models and it is able to treat prior analyses of the simpler
composite systems as extream cases. The present model is to investigate the effects of fiber volume fraction, distribution
type, distribution cut-off angle, and aspect ratio on thermal residual stress for both in-planc and axisymmetric fiber
misorientation. Fiber volume fraction, aspect ratio, and disturbution cut-off angle are shown to have more significant
effects on the magnitude of the thermal residual stresses than fiber distrubution type for both in-plane and axisymmetric

misorientation.
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Fig.1

Fig2

" Fig3

Analytical modet showing misoriented short fiber
MMC system and definition of coordinate system
used for analysis.
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