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A Study of Tool Planning for Forming Analysis in REF SILL OTR-R/L Auto-
Body Panel Stamping Process
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ABSTRACT

The characteristic of sheet metal process is the few loss of material during process, the short processing time and the
excellent price and strength. The sheet metal process with above characteristic is common used in industrial field, but in
order to analysis irregular field problems the reliable and economical analysis method is demanded. Finite element
method is very effective method to simulate the forming processes with good prediction of the deformation behavior.
Among Finite element method, the static-implicit finite element method is applied effectively to analyze real-size auto-
body panel stamping processes, which include the forming stage. In this paper, it was focused on the drawing ability
factors on auto-body panel stamping by AUTOFORM with using tool planning alloy to reduce law price as well as high
precision from Design Optimization of die. According to this study, the results of simulation will give engineers good

information to access the Design Optimization of die.
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Fig. 1 flow chart for di¢ manufacturing
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Table 1 Input condition
NO lsl 2nd/3rd 4lh Slh
Material SP781- | SP782- | SP783-590 | SP782-
590 440 390
r-values 0.59 1.18 0.61 1.48
Thickness 1.6t 1.6t/1.8t 1.6t 1.8t
[Drawing-PRE| 90TON | 70TON 70TON 70TON
Binder-PRE. |1060TON]1000TON] 1000TON ]1000TON
Blank 1995mm X{ 1970mm { 1970mm X {1970mm X
Size 390mm  § X 350mm 350mm 350mm
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Fig. 2 (a) SP781-590 1.6t — thickness reduction
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Fig. 3 (a) SP782-390 1.8t 1™ — thickness reduttion

Fig. 2 (b) SP781-590 1.6t — wrinkling

Fig. 2(2)9] Ad+= 27]

FTARTE B3yl A Y H AE § Aoy,
Aol AMA X 2 el 7t A g Hiol
t}. Fig. 2(b)¥ Fig. 2(2)7F A& I74A 9 A&
RoFa gloh.

1 Z}ol A 5 2742 REF SILL OTR-R/L A %
o] 2 A Aes A% Ay JPMe I
o, SP782-390 1.8t 7} 7HF ol H oz A ¥ o] F
 A%E ¢ F I

2 4glA g EA Hn sle $Re

Aol Hdle] 7

il
-
&

Fig. 3 (b) SP782-390 1.8t 1* — wrinkling
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Table 2 Input conditions

-0.28 0.4 -0.15 -0.10 -0.05 =000

Model = QW

P/Name = REF SILL OTR-R/L
Application = AutoForm(B/H+DR)
Material = SP782-390

R-valuse = 1.49

Poisson’s ratio = 0.3

Young’s modulus = 2.1¢+05 MPa
Thickness = 1.8

1st draw Binder Pressure = 70 TON
Drawing Pressure = 1000 TON

2st draw Binder Pressure = 40 TON
Drawing Pressure = 500 TON
Blank Size = 1970 mm X 350 mm

Fig. 3 (¢) SP782-390 1.8t 2™ — thickness reduction

20mm UpP

Fig. 4 (a) thickness reduction

Fig. 4 blank size and metal flow
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Fig. 4 (b) metal flow

Fig. 5 (b) old die-face
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Fig. 7 comparison of wrinkle

Fig. 5 (a) new die-face
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Fig. 8 final photo of tryout
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