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Polycrystalline materials usually carry crystallographic texture whose effect on mechanical properties often cannot be

ignored. When the mechanical property in question is determined by one or by a set of material tensors (e.g., the

elasticity tensor, the acoustoelastic tensor, tensors that appear as terms in plastic potentials and yield functions, etc.),

the problem reduces to that of determining effects of crystallographic texture on material tensors. In this paper a

group-theoretic method is developed by which explicit expressions that delineate the effects of crystallographic texture

on material tensors of weakly-textured polycrystalline materials can be derived systematically. A representation theorem

is proved which reduces the problem to that of finding irreducible tensor bases of the rotation group. A method by which

irreducible tensor bases can be generated for a given tensor space is outlined. Specific instances important for applications

in acoustoelasticity and plasticity are presented as examples. (Received January 25, 2010)
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