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Abstract A theory developed in Part 1 has been applied to calculate effective elastic and thermoelastic moduli of par-
ticle-strengthened, unidirectionally fiber-reinforced, and layered composites. For the unidirectional fiber composites
the effect of fiber aspect ratio is taken into account. The analytical solutions obtained to the effective elastic moduli
are compared with some of existing expressions and the following results are found. The effective bulk and shear
moduli of the particle strengthened composites coincide with Kerner's expressions, which correspond with the lower
bounds of Hanshin and Shtrikman. The same expressions as the lower bounds of Hill and Hanshin are obtained for five
independent moduli of the aligned continuous fiber composites, four of which coincide with Hanshin and Rosen’s exact
solutions for ‘composite cylinder assemblage’.
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Fig. 1. Basic loading to evaluate the five elastic moduli of a uni-
directional fiber composite.
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Fig. 2. Axial Young’s modulus E; of aligned discontinuous glass
fiber/epoxy composites. ¢/a and f are the aspect ratio and vol-
ume fraction of glass fiber, respectively. Assumed moduli for
the constituents are : Eque = 7,000k8/mm?, ¥ gog =0.23, Eepny = 300
kg /mm?, ¥ epory = 0.36.
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Fig. 3. Modulus ratio, E;'/ < E>, as a function of the aspect ratio
of fibers in unidirectional boron fiber/aluminum and glass fiber
/epoxy composites containing 50% fiber. (E, : axial Young's
modulus, < E> :rule of mixtures prediction) Assumed moduli
for the constituents are : Ega = 7,000k8/m07%, ¥ gage = 0.23, Eepoxy =
300kg/ Mm%, ¥ epory = 0.36, Ep = 42,000kg/mm?, v =0.20, E = 7,040
kg/mmz, Va~= 0.30.
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Fig. 4. Schematic illustration of layered composite. Both phases
labeled by A and B are assumed to be elastically isotropic.
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