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Constitutive model of flow stress for high temperature deformation
of BTi-62421S alloy
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Abstract: The high temperature compression tests of BTi-62421S titanium alloy were carried out in the temperature
range of 850—1 050  and strain rate range of 0.01-30 s™! using the Gleeble3800 thermal-mechanical simulator. The
change of flow stress with deformation thermal parameters was revealed from true stress—true strain curves. The results
show that the true stress of high temperature deformation of BTi-62421S alloy increases with the decrease of deformation
temperature and the increase of strain rate. With the increase of true strain, due to the work hardening of the alloy, the true
stress attains the peak, and then flow softening occurs. The constitutive equation for high temperature deformation of
BTi-624218 alloy is obtained on the basis of hyperbolic sine form model, and the material constants, including activation
energy Q and stress exponent # are also obtained.
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Table 1

Chemical compositions of BTi-62421S alloy (mass
fraction, %)

Ti Al Sn Zr Mo Nb Si

53~7.0 1.2~2.5 3.0~45 03~1.3 1.0~2.5 0.1~0.6

Bal.

d 8 mm><12 mm,
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Fig.1  True stress—true strain curves of BTi-6421S alloy:
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