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A Numerical Analysis for Plastic Deformation
of a Ti Alloy and a study for Shear Band Analysis

S.].Yun- Y.L Son-1S. Eun™

ABSTRACT

This study summarizes the numerical analyses of a Ti alloy deformation under a back
extrusion process. Amongst metallic parts in a small propulsion motor case, a Ti-6Al-4V
alloy is used extensively. However, the Ti alloy shows a great deal of shear band formation
which often leads to a fracture due to a narrow working temperature window. Moreover, the
shear band tends to develop over an area where a contact occurs between the hot work
piece and the die wall, due to localized cooling. Thus, heating the dies is often required to
overcome the deformation localization. Therefore, it becomes necessary to investigate the
internal temperature and strain rate distribution during forging process of a Ti alloy.
Furthermore, a shear band analysis is performed using a finite difference scheme and a
comparison is made between steel and Ti alloy.
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Fig. 2. Flow stress curve of Ti alloy as a
function of strain rate and temperature
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Fig. 4. Deformation behavior; a) middle stage,
b) final stage

e P A7 APAA wskou, @Est
AP het 2A7H 39 WR DA 49D 5
g Belrm 9ok

32 2t ¥*%

9 el wE Ay A%

27] 39 A€ 2% =& Ti billetd] 24 ©
¥ ASS 9FE A3 15 ASATEAAMY dAg
AZ7L olgHN2H ol Aoz ©x FH
A HEHE ARtE & Wolth Fig. 6& =7]
8 2z e ¥¥ A%E RoFa s Ao

Py
=
o
D
I
200.0 ¥ T T T T T
0 t00 200 300 400 500 €00
Radius
a)
290.0
280.0
2700
2800
5
‘D 2500
e =

2400

2300

2200

210.0

2000 T T T T T T
0 100 20.0 300 400 50.0 0.0

Radius

b)

Fig. 5. Effect of the initial die temperature on
deformation behavior; a) 20°C, b) 425C
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