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3D FEM numerical simulation of forging process of
TCL11 titanium alloy complicated forge

WAN Zi-yong, YU Wei, YANG Rui

(Luoyang Ship Materials Research Institute, Luoyang 471039, China)

Abstract: Based on the FEM, a 3D numerical simulation of forging process of TC11 titanium complicated forge was

carried out, the laws of material flow and temperature field distribution were revealed based on the results of FEM

simulation. The process parameters and mould structure were optimized. Experiments of forging process of TCI11

titanium alloy complicated forge were made. FEM simulation results were verified by experiments. The research offers

the principle for optimizing the process parameters and mould structure of C11 titanium alloy complicated forge.
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Fig.1 Forging model
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Fig.2 Geometrical model of die: (a) Top die; (b) Bottom die
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Fig.3 Geometrical model of FEM model
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Fig.5 Schematic diagrams of material flow in different deformation stages: (a) Step 1; (b) Step 30; (c) Step 60; (d) Step 80
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Fig.6 Temperature distribution in different deformation stages: (a) Step 1; (b) Step 30; (c) Step 60; (d) Step 90

4.5
4.0
351
3.0
2.5F
2.0F
1.5F
1.0F
0.5

Load/MN

0 5 10 15 20 25

Stroke/mm

Fig.7 Load—stroke curve

2010
(b) 1C
1000
l 967
'./_ -_— 933
\ 900
857
| 833
7 800
757
733
700
1C
(d) 1000
I 067
933
900
’L\ 867
T NRnmmadP> | 533
800
767
733
700
2.2
60
8
6(d) 930
850
800
1/C
. 1000
957
a 914
, l 871
— 829
L —’
786
I?43
700
8

Fig.8 Temperature distribution in finish-forging stages
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