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Numerical Research on Forming Technology of Complicated Taper-Shaped Part of TC4
Titanium Alloy by Thermal Deep Drawing With Heated Media
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[ABSTRACT] Numerical simulation analysis of

TC4 titanium alloy taper-shaped part is carried out by us-
ing the technology of thermal deep drawing with heated
media, the optimal process scheme can be achieved and the
result shows that by substituting the rigid punch with solid
granules in the process of deep drawing, the uniformity
of the wall thickness of the forming part can be improved
effectively and the tendency towards wrinkling is reduced
thus the forming quality of the part could increase greatly.
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Fig.1 3D model of taper-shaped part
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Fig.2 True stress vs. true stress curves of TC4 titanium alloy
under different temperatures
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Fig.3 Wrinkle defects of traditional hot stamping

075
I 400°C.
I 600C
0.70 1 I 700C
£
£
= 065F
ik
B
Z o060t
i3
055 F

1.05 1.10 1.15
JEFTE PR /mm

E4 ARIZSHTRNMNEESHIEIKE
Fig.4 Bar graph of minimum wall thickness comparison under
different process parameters
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Fig.5 Wall thickness distribution of final formed part
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Fig.6 Wall thickness distribution curve along specific node path
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Fig.7 Equivalent stress distribution of part
(punch stroke: 45mm)
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Fig.8 Horizontal profile of part at different distances from the
upper surface of die mould (punch stroke: 45mm)
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Fig.9 Diagram of the process of deep drawing
with heated media
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Fig.10 One-quarter calculation model of process of
deep drawing with heated media
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Fig.11 Bar graph of minimum wall thickness comparison under
different process parameters
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Fig.14 Wall thickness distribution of final formed part
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Fig.15 Wall thickness distribution curve along
specific node path
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Fig.14 Equivalent stress distribution of part
(drawing depth: 47.68mm)
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Fig.15 Horizontal profile of part at different distances from the
upper surface of the die mould (drawing depth: 47.68mm)
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