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Table 1 Basic parameters of TA19 titanium alloy™”
Physical parameters Symbol Physical parameter value
Density/g cm™ p 4,53
L 1 o1 T/IC 20 100 200 300 400 500
Thermal conductivity/W m™ -C 1 68 74 86 97 109 121
. 1 em-1 T/IC 20 100 200 300 400 500
Specific heat/J kg™ -C c 528 539 557 574 590 608
. . 6 o1 T/'C 20~100 20~200 20~300 20~400 20~500  20~600
Coefficient of thermal expansion/><10™ C " 8.7 86 9.5 97 99 10.0
Poisson’s ratio T/IC 20 100 200 300 400 500
i 0.34 0.32 0.32 0.37 0.34 0.34
Elastic modulus/GPa T/IC 20 100 200 300 400 500
E 119.2 113.3 107.7 104 97.7 90.2

®2 MEBEMELXSH

Table 2 Basic parame

ters in simulation
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2 HR5HR
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Fig.1 Simulation model of TA19 titanium alloy bar forging process by DEFORM
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Fig.3 Pole figures of center textures evolution during simulated forging and the center textures of the actual final forging
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Simulation of Deformation and Transformation Texture of Large TA19
Titanium Alloy Bar

Li Zhishang®, Xiong Zhihao', Yang Ping*, Gu Xinfu', Yan Menggi?, Sha Aixue?
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The hexagonal phase with close packed structure has a obvious anisotropic characteristic, and the primary a phase content in
TA19 titanium alloy bar at room temperature is as high as 70%. Therefore, the o texture has a significant effect on the mechanical
properties of TA19 titanium alloy bar, and effective texture prediction can greatly reduce the production cost and improve the production
efficiency, and it can also help to determine the mechanism of texture formation. In this study, the multi-scale coupling method of
macroscopic finite element model and mesoscopic visco-plastic self consistent model was used to simulate the forging process of large
TA19 titanium alloy bar under close to the actual process conditions, and the f—a phase transition process was considered. At first, the
simulated g deformation textures of the center, R/2 and edge of the bar above the phase transition temperature are obtained. And then,
according to the Burgers orientation relationship, the laws of variant selection of different positions of bar during cooling are obtained by
analyzing the g texture characteristics of different positions, and the « transformation textures are obtained. Finally, combining with the a
texture characteristics at the center, R/2 and edge of the bar after transformation, the orientation evolution of « grains with different initial
orientations was analyzed when different slip systems started, and o deformation textures are obtained. By comparing the final simulation
results with the actual forging results, it is found that they are in good agreement. It illustrates that the model has good reliability in
predicting the deformation and transformation textures of titanium alloy bars during forging, which has great significance for controlling
and adjusting the texture of titanium alloy bars during forging.

Key words: titanium alloy; deformation; phase transformation; texture; simulation
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