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Fig.1 Tensile stress-strain curves of CP-Ti
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Table 1  Tensile constitutive parameters of CP-Ti

TIK E/MPa o/MPa  D/x107 m

293 115604 237.06 3.52 7.30
353 111306 209.16 2.40 7.78
423 106304 185.17 2.65 7.18
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Fig.2 Low and intermediate temperature creep curves of CP-Ti:
(a) 293 K, (b) 353 K, and (c) 423 K
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Table 2 Creep constitutive parameter g of CP-Ti at different

temperatures and stresses

Temperature /K

> 293 353 423
1.06 2.1111E-02 4.4933E-02 1.1614E-01

1 1.6152E-02 2.9275E-02 8.0527E-02
0.92 1.1165E-02 2.3285E-02 4.8810E-02
0.85 8.3921E-03 1.8940E-02 2.5998E-02
0.7 - 7.0735E-03 1.4435E-02
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Table 3 Creep constitutive parameter n of CP-Ti at different

temperatures and stresses

Temperature /K

> 293 353 423
1.06 2.0382E-01 2.2996E-01  6.7018E-02

1 1.6245E-01 1.9514E-01  4.5114E-02
0.92 1.4543E-01 1.6127E-01  3.0675E-02
0.85 1.5249E-01 1.4312E-01  4.4840E-02

0.7 - 1.3822E-01  1.9785E-02
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Fig.4 Isochronous stress-strain curves of CP-Ti at service temperatures: (a) 293 K, (b) 353 K, and (c) 423 K
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Isochronous Stress-strain Curves of CP-Ti at Low and Intermediate Temperatures

Peng Jian, Zhou Changyu, Dai Qiao, He Xiaohua
(Nanjing University of Technology, Nanjing 211800, China)

Abstract: The tensile stress-strain curves and creep curves of commercially pure titanium TA2 in the service temperature range (room
temperature, 353 K, 423 K) were obtained by tensile testing and creep testing. Based on the creep testing results, a significant creep
phenomenon was observed in the service temperature range, and the creep feature was changed with temperature. Then, the tensile
constitutive equation and the creep constitutive equation were constructed for TA2. Combining the tensile and the creep constitutive
equations, the isochronous stress-strain curves were generated. Results show that the isochronous stress-strain curves of TA2 are much
lower than the tensile stress-strain curves, and the isochronous stress-strain curves are decreased with longer design life. Moreover, the
variation feature of isochronous stress-strain curves with design life is changed with temperature. Based on the isochronous stress-strain
curves, allowable limit strain and design life, the time dependent allowable stress of CP-Ti was proposed.

Key words: commercial pure titanium; low and intermediate temperature creep; isochronous stress-strain curve; time dependent allowable
stress
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