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Abstract: Quasi-static compression and tensile tests of Ti6321 alloy were conducted using an electronic universal
material testing machine, while high-temperature compression experiments were conducted using a Gleeble
thermomechanical simulator at temperatures of 400, 600, and 800 °C and strain rates of 1, 5, and 10 s'l, respectively.
The fracture morphologies of the quasi-static tensile specimens were analyzed using scanning electron microscope
(SEM), and the microstructure of the hot-compressed specimens was examined using optical microscope. The results
indicate that Ti6321 alloy exhibits excellent plastic deformation capacity, with tensile fractures displaying typical
ductile characteristics. Notably, the compressive yield strength (876 MPa) is higher than the tensile yield strength
(805 MPa). The influence of temperature on strength is significantly more pronounced than that of strain rate: high
temperature enhances atomic diffusion activity and dislocation mobility, leading to a substantial decrease in yield
strength as the temperature increases. Conversely, although increasing the strain rate generates a strengthening effect
by shortening the time for dislocation thermal activation, this effect is limited, resulting in only a minor increase in
strength. Furthermore, after hot compression, the equiaxed o phase transforms from an ellipsoidal shape to an
elongated shape perpendicular to the stress direction. The extent of deformation increases with the rise in temperature
and the increase in strain rate.
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Table 1 Quasi-static tensile and compression properties of

Ti6321 alloy

Load type Ultimate strength/MPa Yield strength/MPa
Tensile 966 805
Compress 1675 876
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Fig.3 Stress-strain curves of Ti6321 alloy under quasi-static tensile (a) and compressive (b) conditions
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Fig.4 SEM morphologies of Ti6321 alloy tensile specimen fracture surface after quasi-static tensile testing: (a) 200 X; (b) 350 X
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Fig.6 Stress-strain curves of Ti6321 alloy at different compression temperatures: (a) 400 °C; (b) 600 °C; (c) 800 °C
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Fig.7 Metallographic structures of Ti6321 alloy after compression under different conditions:

(a) 400 °C/1 s'; (b) 400 °C/10 s™'; (c) 800 °C/1 s™'; (d) 800 °C/10 s
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