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Study on unidirectional tensile mechanical properties and
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Abstract

To investigate the room-temperature forming properties of TA1 titanium alloy sheets, a unidirectional tensile testing system was
employed to study the effects of loading speed (1, 3, 5 mm/min) and orientation angle (0°,45°,90°) on the mechanical performance of
1 mm thick TA1 sheets. Results showed that as loading speed increased from 1 mm/min to S mm/min, the 0° deformation decreased
from 48.92% to 40.31%, while yield strength dropped from 218.4 MPa to 196.9 MPa, demonstrating significant strain rate sensitivity.
Different orientations exhibited distinct anisotropy: the 45° orientation showed optimal plasticity (deformation 51.85%) but lowest
strength (tensile strength 295.8 MPa), whereas the 90° orientation had highest strength (yield strength 271.3 MPa) but poorest
plasticity (deformation 43.23%). This study revealed the coupled effect between TA1 sheet anisotropy and loading speed, providing a
theoretical basis for optimizing room-temperature forming process parameters.
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