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NOMENCLATURE

. Cauchy stress tensor

: Density of material

: Material force vector

. Surface applied surface force

. Surface restricted displacement

- Surface force vector applied to .
: Virtual displacement vector

. Deviatoric stress

. The first Piola-Kirchhoff stress tensor

: Increment of the first Piola-Kirchhoff -stress tensor
. Zaremba-Jauman increment of Cauchy stress tensor
: Stress tensor of material

: Lame constant

. Surface friction coefficient

. Kronecker delta

a = () at plastic strain or unloading state

a = 1 at elastic strain or loading state

+ Deviation stress tensor ( = g; — ;04 /3)

. Slope of true-algebraic elastic strain rate curve



H = Hy/(1~ H,/E)

f . Yield function



SUMMARY

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 behaviour. 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.

Using a new method in this study, out of the existing one, could solve the
problem that was the unsolved with the existing method, pannel manufacture
after selecting the most proper material out of the possibility of manufacture
materials. The possibility of application in the practical industry site and
validity were verified. This study is about analyzing the stamping process
problems by using AutoForm commercial software which used static-implicit
method. According to this study, the results of simulation will give engineers

good information to access the die design of optimization.
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Table. 1 Input condition

Analysis
Ist 2nd, 3rd, 4th 5th 6th
degree

Material SP781-590 SP782-440 SP783-590 SP782-390

r-values 0.59 118 061 1.48
Thickness 1.6t 1.6t, 1.8t 2.0t 1.6t 1.8t
Drawing 90TON 70TON 70TON 70TON
Pressure

Binder 1060TON 1000TON 1000TON 1000TON
Pressure

Blank Size [1995mm X 390mm|[1970mm X 350mm|1970mm X 350mm|1970mm X 350mm
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r-values = 0.59

Poisson’s ratio = 0.3

Young's modulus = 2.1x1( °MPa
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Fig. 14 The second input condition
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Table. 2 Input condition

Analysis
Ist 2nd 3rd 4th

degree
Material SP782-440 SP781-3900 SP152-440 SP782-390
r-values 1.18 1.13 1.38 1.48
Thickness 2.0t 1.6t, 1.8t, 2.0t 1.6t 1.8t

1A Drawing| 7070\ 70TON 70TON 70TON
Pressure

17 Binder | 50010N 1000TON 1000TON 1000TON
Pressure

174 Drawing| 10N AOTON AOTON A0TON
Pressure

12 Binder 500TON 500TON 500TON 500TON
Pressure

Blank Size [1970mm X 350mm|1970mm X 350mm|1970mm X 350mm|{1970mm X 350mm
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Fig. 95 Final photo of tryout I

Fig. 96 Final photo of tryout II

Fig. 97 Final photo of tryout I
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Fig. 98 Final photo of tryout IV

Fig. 99 Final photo of tryout V
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Fig. 100 Final photo of tryout VI
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