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1 TiOAI4V L2 IR IE A% S 5
Table 1
manufactured Ti6Al4V alloy

Nucleation parameters of wiret+arc additive

Surface nucleation
Hina/M > AT /K AT, /K R/ 2
3x10° 2 0.5 5%107

Body nucleation
ATna/K - AT/K
2 0.5

®2 TiGAMV BRI T RS
Table 2 Calculating parameters for growth kinetics factors of

Ti6Al4V alloy

Element w/% m k D/(m*s™)
Al 6 -588 0.883 2% 10770
\Ys 4 -2.89 0.904 2X1077

Gibbs-Thomson: 7'=3.499 X 107K -m!®
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Fig. 5 Physical properties of Ti6Al4V alloy
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Temperature gradient schematic, liquid-solid transition and primary A-Ti nucleation-growth of wiret+arc additive
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Fig. 9 Temperature gradient schematic, liquid-solid transition and primary A-Ti nucleation-growth of wiret+arc additive

manufactured Ti6Al4V alloy at stabilization stage
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different heights
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Evolution of wire+arc additive manufactured titanium alloy during
solidification process based on CAFE simulation

LI Han-yan" 2, CHEN Wen-ge', ZHANG Fei-gi""%, GAO Hong-mei', REN Shu-xin'

(1. School of Material Science and Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. Shaanxi Tian Cheng Aerospace Co., LTD., Xianyang 712000, China)

Abstract: CAFE model was adopted to simulate the rapid solidification process of wire+arc additive manufactured
Ti6Al4V alloy. Moreover, the influences of temperature field on solid-liquid transition as well as the initial I-Ti
nucleation and growth in different manufacturing stages were analyzed by three-dimensional mode in different stages
(deposition layer), grain nucleation and growth model and three-dimensional heat transferring (including latent heat
release) model. The results show that S-Ti crystal has extremely disordered orientation and fine grain size in initial
solidification stage (the first layer). Besides, with the increase of manufacturing sample height and the decrease of
temperature gradient, both the average mushy zone width and average primary f-Ti grain size increase, and the crystal
orientation tends to heat transfer direction (vertical cold-board direction). Final, the results of initial -Ti crystal growth
simulation basically conform to the actual additive manufacturing.

Key words: CAFE; alloy wire; arc; additive manufacturing; Ti6Al4V; crystal growth
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