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Fig.1 Initial microstructure of Ti60 alloy
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Fig. 2 Flow stress—strain curves of Ti60 alloy

under different thermal deformations: (a) 0.001

s71;(b) 0.01 s71; (¢) 0.1 s71; (d) 1 s71; (e) 10 s-1
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Fig. 3 Temperature field of Ti60 alloy compressed at 0.51 under different thermal deformation conditions: (a) 850 C, 0.001 s ';
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Softening mechanism of Ti60 alloy during hot deformation

WANG Tian-xiang', LU Shig-iang', WANG Ke-lu', OUYANG De-lai>, YAO Quan'

(1. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The isothermal compression tests of Ti60 alloy were conducted on the Thermecmaster-Z thermal simulator,
through analyzing the flow stress-strain curve characteristics, calculating work hardening rate, observing deformation
microstructure of alloy and the deformation activation energy, the softening mechanism is that deformation temperature
of 850-950 °C, the strain rate of 0.001-10 s and true strain of 0.51. The results show that flow stress-strain curve of
Ti60 alloy presents the flow steady state under low stain rate (0.001—0.1 s™') and flow softening state under high stain rate
(1-10 s "), respectively. The curve of work hardening rate shows no inflection point. The microstructure of deformation
is dynamic recovery microstructure without dynamic recrystallization. The activation energy of deformation is 484.35
kJ/mol under low stain rate and 500.76 kJ/mol under high stain rate, with little difference between them.
Comprehensively based on these results, it can be concluded that the softening mechanism of Ti60 alloy is mainly
dynamic recovery.

Key words: Ti60 alloy; work hardening rate; deformation microstructure; deformation activation energy; softening

mechanism
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