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High temperature compression properties of near o type Ti-1100 alloy
prepared by titanium hydride based powder metallurgy
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Abstract: The isothermal compression experiments were carried out on high temperature titanium alloy
Ti-1100 prepared by powder metallurgy using titanium hydride powder as raw material. The compres-
sion deformation behavior was analyzed through the obtained stress-strain curve of compressed
samples, and then the thermal compression constitutive equation was established by using Arrhenius hy-
perbolic sinusoidal constitutive model. Through the analysis of the stress-strain curve, it is found out
that when the strain rate is 0.01 s ', all samples show steady-state rheological behavior. When the strain
rate is 1 s ' and the temperature is 900 °C or 1 000 °C, the flow stress increases with deformation after
steady-state rheological state. The activation energy of thermal compression deformation for strain rate
at 0.01, 0.1 s " and 1 s are 96, 165 kJ/mol and 232 kJ/mol, respectively. The hardness test results show
that microhardness decreases slightly with increase of temperature and strain rate. When the temperat-
ure is 950 °C and the strain rate is 0.1 s ', the hardness of the alloy is generally small and the best hot
workability can be achieved.

Key words: high temperature titanium alloy, powder metallurgy, titanium hydride, isothermal compres-
sion, activation energy, hardness
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Fig. 3 Flow stress-strain curves of Ti-1100 alloy under compression at 900, 950 and 1 000 C
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Table 1 The parameters of the constitutive equation obtained
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