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Fig 1 Creep curves of the alloy under various stress and temperature conditions: (a) 520 , 250 and 300� MPa, (b) 535 , 200 and �

250 MPa, (c) 550 , 200, 250 and 300� MPa, and (d) comparison of the alloy under 250 MPa at 520, 535 and 550 �
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Table 1  Creep properties of Ti40 under different creep 

conditions
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Fig 2 Minimum creep rate versus applied stress showing the creep 

apparent stress exponent for the samples after annealed at 

600 for 4� h
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Fig.3 Arrhenius plot of minimum creep rate versus temperature 

showing the creep apparent activation energy for the 

samples after annealed at 600 for 4� h
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Creep Mechanism of Ti40 Alloy after Annealing Treatment at Moderate or Low

Temperature (I) — Constitutive Equation

Xin Shewei, Zhao Yongqing, Wu Huan, Li Qian, Yang Haiying

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The creep experiment of Ti40 alloy after annealing treatment at 600  fo� r 4 h was carried on in a temperature range from 500 

to 550  with various stresses. The experimental results indicate that the creep behavior can be analyzed in two temperature intervals � �

in this creep temperature range. The first temperature interval is ranging from 500  to 520 ; the second one is ranging from 535  to � � �

550 . In different temperature intervals, the alloy has different creep constitutive equations. Judging by the analysis, it is deduced that �

the stress has obvious effect on dislocations glide and climbing controlled by heat activation when the temperature interval was at lower 

temperatures (500-520 ). With increasing temperature, the diffusion has more and more effect on the creep deformation. In higher �

temperature range (535-550 ), th� e creep deformation may be determined by self-diffusion or alloying element diffusion.

Key words: Ti40 burn resistant titanium alloy; creep; constitutive equation 
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