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Investigation of Deformation Mechanism Dependent Elastic-plastic Multi-axial
Compressive Behavior and Constitutive Modeling of Metastable Beta-type Titanium
Alloys
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In this study, influences of the deformation mechanisms on the mechanical
behavior of metastable beta-type titanium alloys have been investigated. Titanium-niobium alloys with
different contents of niobium were prepared. The uniaxial and biaxial compression tests of those alloys
were then conducted by using the original testing machine. The electron microscopic analyses were also
performed to check the activity of plastic deformation mechanisms in order to investigate the
relationship between the mechanism change and the mechanical behavior. The results revealed that special
characteristics during compressive deformation such as variation of strain hardening rate and anisotropic
hardening developed due to the change of dominant deformation mechanism with the niobium content. Based
on the results, the constitutive modeling that is possible to express the niobium content dependency of
compressive plastic behavior of titanium-niobium alloys was introduced.
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