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Table 1 Chemical compositions of TA15

Elements Al \Y Mo Zr Fe Ti

wl% 66 231 17 22 006 Bal

1 TAL5 kB & RIviaH

Fig.1 Initial microstructure of TA15
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Fig.2 Stress strain curves under different deformation conditions: (a) & =0.001s™, (b) &£=0.015", (c) & =0.1s™, and (d) & =1 s™
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Fig.3 Stress strain curves under different deformation conditions: (a) 750 °C, (b) 800 C, (c) 850 °C, (d) 900 °C, (e) 950 C,

(f) 1000 °C, and (g) 1050 C
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Fig.4 Temperature rise curves under different deformation conditions: (a) & =0.001s™, (b) £=0.01s? (c) £=0.1s" (d) £=1s"
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Fig.6 Fitting relation curves for parameters and strain: (a) Q-¢, (b) a-¢, (¢) n-¢, and (d) A-¢
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Table 3 Parameters corresponding to different strain values

& Q/J-(mol-K)* a /mm-N* n A
0.05 532257.5 0.00896 3.82498 1.39E+22
0.1 512416.7 0.008287 3.23782 2.78E+21
0.2 482702.5 0.008323 3.00992 1.67E+20
0.3 484923.4 0.008742 2.91906 2.3E+20
0.4 454308.4 0.009251 2.79018 5.42E+17
0.5 439156.1 0.009696 2.7663 2.49E+18
0.6 428454.1 0.010028 2.77012 8.99E+17
0.7 419654.7 0.010142 2.84876 3.89E+17
0.8 392927.7 0.010085 2.84876 2.23E+16
0.9 407761.8 0.00982 3.17654 1.16E+17
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Fig.7 Comparison of experimental values and the calculated under different experimental conditions: (a) 0.001 s, (b) 0.01 s, (c) 0.1s™,
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Stress Strain Curve and Constitutive Model of TA15 Titanium Alloy in Hot
Deformation

Luo Junting®, Chen Yimin', Yin Zongmei!, Zhang Yanshu?, Zhang Chunxiang®
(1. Education Ministry Key Laboratory of Advanced Forging and Stamping Science and Technology, State Key Laboratory of
Metastable Materials Science and Technology, Yanshan University, Qinhuangdao 066004, China)
(2. China Academy of Machinery Science & Technology, Beijing 100083, China)

Abstract: The hot compression tests for TA15 titanium alloy were conducted at 0.001 s *~1 s~ strain rates and 750~ 1050 <C temperatures.
The effect of deformation temperature and strain rate on the flow stress was analyzed. According to the test results, the temperature rise in
the deformation process was calculated. Results show that the temperature rise caused by deformation heat is proportional to strain rate
and strain. The maximum temperature rise 122.63 <C is produced at the low temperature 750 <C and high strain rate 1 s*. Finally, the
constitutive model was established for the microstructure evolution of TA15 titanium alloy during hot deformation based on Sellars-Tegart
constitutive model.

Key words: TA15 titanium alloy; hot deformation; stress strain curve; constitutive model
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