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Finite element simulation and test validation of
globularization behavior of TC17 titanium alloy

JIA Zhi-qiang, ZENG Wei-dong, XU Jian-wei, MA Xiong, SUN Xin

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The globularization behavior of TC17 titanium alloy during isothermal forging procedure was studied by finite
element simulation. On the basis of the Avrami equation and thermo-simulation compression experiment, the prediction
model was established, and the model was merged into DEFORM-3D. The isothermal forging of cylinder workpieces and
corresponding simulation were performed. The results show that the second development model can be used to
reasonably and precisely predict the globularization behavior of TC17 alloy.
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Fig. 1 Initial microstructure of TC17 alloy
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Table 1 Globularization fraction of TC17 alloy

Fraction of

Sample Temperature/  Strain . .
No. C rate/s”! Strain dynamic
globularization/%

1 780 0.001 0.25 0.429

2 780 0.001 0.50 3.382

3 780 0.001 0.75 12.793
148 860 10 1 43.709
149 860 10 1.25 63.584
150 860 10 1.50 78.396
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Fig. 2 Globularization volume fraction distribution of TC17
alloy after different height reductions: (a) 40%; (b) 80%
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Fig. 3 SEM backscattered micrographs of different locations of TC17 alloy with different height reductions: (a) 40% height

reduction, central region (P;); (b) 40% height reduction, limbic region (P,); (c) 80% height reduction, central region (P;); (d) 80%

height reduction, limbic region (P,)
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Table 2 Comparison of dynamical globularization fraction
distribution between experimental data and simulation results

in different locations of TC17 alloy

) Experimental Simulation
Height volume fraction/% volume fraction/%
reduction/%
P Py P Py
40 25.8 10.8 22.8 6.28
80 90.6 73.3 88.1 66.2
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