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Stress Relaxation and Flow Stress of TA15 Alloy at

Elevated Temperature

Shen Falan Chen Minghe

(College of Mechanical and Electrical Engineering Nanjing University of Aeronautics and Astronautics,Nanjing 210016)

Feng Jianchao

Abstract Stress relaxation tests and tensile strength tests for TA15 titanium alloy sheet were carried at elevated
temperatures. The stress relaxation behavior and influence of different factors were discussed. Flow stress rules for hot
deformation of TA15 alloy were obtained. It was concluded that the residual stress falls fast at the first stage, while
slowly at the second stage at 600 to 700°C , and the residual stress approaches a limit after 1 500 seconds. The influ-
ence of temperature on the stress relaxation is obvious, the higher the temperature is, the faster the stress relaxes. Ini-
tial stress, pre-strain, rolling direction have small effect on stress relaxation, and the influence is less with the rise of

temperature. With the temperature increasing the flow stress of TA15 alloy is decreases at 675°C to 800°C. The flow

stress followe the first class of constitutive equation.
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Tab.1 Stress relaxation equation coefficients of TA1S alloy sheet in different state
t/C initialstate o,/MPa b/MPa ¢/MPa T/s T/
£y=7.8% 151.0 108. 1 190.5 35.1 560.6
g,=15.7% 113.8 226.4 156.3 98.7 788.8
600 g,=23.6% 92.7 233.3 170.6 99.8 1270.3
o, =200 MPa 86.9 46.8 66.3 126.7 853.1
o, =300 MPa 122.2 45.3 132.5 92.0 896.7
gy=7.8% 31.4 188.9 128.7 78.6 1024.8
g,=15.7% 38.7 156.4 194.7 62.5 721.0
650 g,=23.6% 33.3 153.8 189.7 75.5 718.3
0, =200 MPa 36.6 58.3 104.2 64.8 764.2
0, =300 MPa 33.2 154.2 117.6 88.6 976.6
g,=7.8% 11.3 87.8 142.9 692.2 73.2
g,=15.7% 10.4 140.0 102.8 176.5 590.8
700 g,=23.6% 8.9 91.4 146.9 64.4 524.2
0, =200 MPa 6.2 108.4 84.9 64.6 604.2
o, =300 MPa 6.4 202.0 98.7 54.4 654.6
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/C E c n n

675 10200 2768 0.19 -2.6

725 8890 3040 0.12 -2.4
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