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Fig.1 The original microstructure of TC4-DT titanium alloy
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Fig.2 True stress-true strain curves with different temperatures
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Fig.4 Microstructures at different temperatures of TC4-DT
titanium alloy(a) 0.01s ™' 850°C ; (b) 0.01s ™' 900°C
(¢) 0.01s7'950°C; (d) 0.01s ' 975C
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Fig.5 Microstructures at different strain rates and temperatures of TC4-DT titanium alloy (a) 0.01s™' 1000°C ;
(b) 0.1s7'1000°C ;(c) 1s™' 1000%C ;(d) 10s ™' 1000°C ;(e) 0.01s ' 975°C ;(f) 10s ' 975%C
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DT titanium alloy [ J]. Materials Science and Engineering

Study on Hot Deformation Behavior of TC4-DT Titanium Alloy

WANG Xiao-fang', CHEN Ming-he', CHEN Wei’, ZHU Zhi-shou’

(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 2160016, China;
2. Suzhou Institute of Nonferrous Metals Corp, Suzhou 215026, China; 3. Beijing Institwte of Aeronautical Materials, Beijing 100095 ,
China)

Abstract: Hot compressive deformation of TC4-DT titanium alloy was carried out with the hot-simulation machine of Gleeble-3500 over
the range of deformation temperature from 850 °C to 1000°C , strain rate from 0.01s ' to 10s ', and the deformation from 40% to
70% . The deformation behavior and microstructure have been analyzed; meanwhile the constitutive model has been set up. The results
reveal that TC4-DT alloy deforms at temperatures below 950 “C when the stress softening phenomenon is very obvious, the deformation
mechanisms and deformation activation energy are different from the deformation mechanism above the temperture of 950 °C. When the
alloy deforms at temperatures above 950 °C , low strain rates( such as¢ = 0.01 s™')  contribute to the occurrence of dynamic recrystal-
lization behavior, while at higher strain rates(such as & = 10 s™') , only the phenomenon of dynamicrecovery generally occurs. The dy-

namic recrystallization is inhibited.

Key words: TC4-DT titanium alloy, high temperature forging, dynamic recrystallization, microstructure



