Bulk modulus as a microstructural characteristic independent of texture 
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We have shown, for an example of a stoichiometric NiAl intermetalic compound of a cubic B2 structure, that the bulk modulus, B, as an invariant of a tensor of elasticity is a physical quantity describing the microstructure of such a polycrystalline material independently of its texture. To evidence this thesis we have measured the tensor of elasticity of a polycrystalline NiAl with different texture of the <110> type resulting from different processing route.

The reference isotropic material was produced by powder metallurgy process consisting of two stages: self-sustained high-temperature synthesis, SHS, and hot hydrostatic pressing, HIP. The textured material was obtained via either the SHS or casting then plastic working by hot hydrostatic extrusion with different reduction ratio.

To determine all components of the tensor of elasticity we used in our experiments two methods of ultrasonic investigations: the classic pulse-echo Papadakis method applied for the set of oriented large samples and the resonant ultrasound spectroscopy, RUS, method applied for the small parallelepiped samples.

The results evidenced that the bulk modulus depended nonlinearly but exclusively on the density (residual porosity) of the material and was independent of its texture. On the basis of these results, it was also shown that, in the case of a full density material, the refinement of its microstructure to the low submicrocrystalline region reduced the value of bulk modulus by several percent.

