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Relationship between intrinsic characteristic sizes of
elastic property and plastic property of y-TiAl based alloy
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Abstract: The nearly lamellar y-TiAl based alloy was considered to be a composite material that has lamellar
polysynthetically twinned (PST) crystal grain matrix with equiaxed y grain inclusion. The scale effect of effective elastic
modulus and plastic flow behavior of the y-TiAl based alloy was investigated using micropolar theory. The results show
that the influence of the inclusion grains size on effective elastic modulus and macro plastic flow behavior of the alloy
composite is distinguished when the inclusion particle size d is closed to the inherent elasticity and plasticity
characteristics length (/,, and /,) of the matrix material. With the decrease of size of inclusions embedded in a matrix, the
effective elastic modulus of the material increases and its hardening property of the plastic flow is more significant. The
intrinsic material characteristic length of elasticity and plasticity has the same value, which equals to the size of PST
grains constituting micropolar composites matrix.
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Fig. 1 Schematic diagram of microstructure of PST grain
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