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Table 3 Experimental parameters of a+f phase region
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Table 4 Experimental parameters of f phase region
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Dual Multivariate Nonlinear Regression Constitutive Equation of EB Furnace
Smelting TC4 Titanium Alloy Based on DMNR Model

an el ™, Wan eng , Cai Jun', Zhang Haoze™”, Shi Yaming”, Zhang Xiaofeng",
Wang Wei'?, Wang Meng', Cai Jun', Zhang Haoze*, Shi Yaming®, Zhang Xiaofeng®
Huang Haiguang®, Wang Kuaishe'
(1. College of Metallurgical and Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Yunnan Titanium Industry Co., Ltd, Chuxiong 651209, China)

(3. Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The thermal simulation compression experiment was used to study the thermal deformation behavior of EB furnace smelting
TC#4 titanium alloy at a strain rate of 0.01~10 s™ and a deformation temperature of 800~1100 °C, the strain rate sensitivity index m of the
alloy under different deformation conditions was calculated, and a dual multivariate nonlinear regression constitutive equation for EB
furnace smelting TC4 titanium alloy was established based on the DMNR model. The results show that at the beginning of deformation,
work hardening is dominant, and the flow stress increases with the increase of strain. After reaching the peak stress, the softening effect is
dominant, the dislocations begin to slip and climb, and the flow stress decreases with the increases of strain. The value of m is larger at low
temperature and small strain rate, and smaller at high temperature and large strain rate. The larger the value of m, the more uniform the
corresponding microstructure. The established nonlinear regression constitutive equation can better predict the flow stress of TC4 titanium
alloy smelted by EB furnace. The average absolute relative error between the predicted value and the measured value is 5.83%, and the
correlation coefficient is 0.98.

Key words: electron beam cold hearth melting; TC4 titanium alloy; strain rate sensitivity index m; constitutive equation
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