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Flexible Forming Process Analysis for Sheet Material Curved
Surface Forming

Y. H. Seo, S. C. Heo, T. W. Ku, J. Kim, B. S. Kang

Abstract
Flexible die is more efficacious than fixed die which is generally used in stretch forming process in view of production
cost. Accordingly, in order to verify the validity of the flexible forming process, curved thin skin structure forming
analyses using the fixed and flexible die were performed. As results, merit and demerit with regard to the fixed and
flexible die were confirmed. The result of the stretch forming process analysis using the flexible die was better than that
using the fixed die in view of the elastic recovery. However wrinkles were occurred on the sheet material due to die
cavities between the punches in the flexible forming process, thus the solutions against these problems were presented.

Key Words : Flexible Forming(7+¥ 43 &), Multi-point Stretch Forming(ThHd 2 Ee|X] A 3), Sheet Metal Stretch
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(a) Fixed die type stretch forming apparatus (b) Flexible die type stretch forming apparatus
Fig. 1 Stretch forming apparatus
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Fig. 2(a) Analysis model Fig. 2(b) Analysis method
Fig. 2 Analysis model and method

Fig. 3 Forming variable
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Initiat blank sheet Initial blank sheet Initial blank sheet

Fixed die Flexibie die Flexible die
(a) Fixed die (b) Punch radius : 20mm (c) Punch radius : 10mm
Fig. 4 Finite element model
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(b) Punch radius: 20mm (¢) Punch radius: 10mm

Fig. 5 The distribution of strain and stress
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Fig. 6 Cross profiles (O-A)
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(b) Punch radius

Fig. 7 Cross profiles (O-B & C-D)
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(a) Punch radius : 20mm

<

L]t
N

!

)
ojp

N
Ho

A Apol o]

bol &

]

i

o g 1y

s

o, gl g

L

A
A 2 (ROA-2008-000-20017-0).

7
AT AME AR5 -2006-022-02002-0) 2 2008 = & 3y

Al
=]

A 57}e]

1

1
2]

. 2003, F-¢riet

s

e

pp. 551~368.

[2] &

oy

, TEE

. M=

g

A

=t

pp. 220~223.
- 121 -

International Journal of Machine Tools & Manufacture, Vol. 46. pp. 699~707.

Journal of Materials Processing Technology, Vol. 161, pp. 449~435.

AT, FI2A7HEE] 2008
{31 Z. Y. Cai, M. Z. Li, 2005, Finite element simulation of multi-point sheet forming process based on implicit scheme,

[4] Q. Zhanga, T. A. Deanb, Z. R. Wang, 2006, Numerical simulation of deformation in multi-point sandwich forming,



