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FEM simulation of forging of Ti alloy
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Abstract: The forging process of TA15 ingot was investigated using three dimensional thermal-mechanical coupled
simulations based on finite element method. The forging process was optimized on the bases of deformation and strain
analysis after the simulation under different deformation condition, hammer overlapping, and forging process.

Key words: Ti alloy; forging; TEM simulation

[1-5] [11]

[6-10] 1

11

TA15 ASM
[12]

[13]

ASM 1 TA15

024-23971946 E-mail: dsxu@imr.ac.cn



20 1 s501
1
TA15
900~1 200
TA15
d 920 mm>2 000 mm
1 000 10 min
lgé
-3 -2 -1 0 1
3001 2(a) 5 min
£ 2(a)
< 200 2(b)
2
£ (
_% A B 20 mm
= 100
C D)
0 1 I !
850 900 950 1000 1050
Temperature/C
1 TAI15
Fig.1 Flow stress of TA15 alloy at different temperatures and
strain rates (a)
[——= I I 1
600 800 1000
1.2
1 600 mm > 600 mm
d 920 mm><2 000 mm 1150
8
9%~20%
2.2 MARC
1 000
Dell
&
E
=2 800
&
2
5
=
[12—-13] 6001
0 200 200 600
Time/s
2 2 5 min
2.1 TAI15 Fig.2  Temperature distribution and evolution at different

positions



s502

2010

10

2.2 TAl5
3(a) (b)
50~100 mm
50~100 mm
50~100 mm
90°
3(c)
50~100 mm
3(a) (b)
(a)
1211
1141
1071
(©)
1238
1066
894
3

Fig.3 Temperature distribution of billet under different forgings
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Fig.4 Strain (a, b) and stress (c, d) distribution of billet during forging
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Fig.6  Stress distribution of billet in different sections: (a)

Surface; (b) 45° section; (c) Longitudial section
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