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NOMENCLATURE

A

. Lankford &

£ : 2] #H (Surface traction)2] Cartesian #XE A4 &
B : Kirchhoff stress®] contravariant A&
S : 22} Piola-Kirchhoff 32 9| contravariant Al %
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B,, By - lLagrangian strain®] @23 widdg I 9ot #A

matrix
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Ze g% AR to+ AN A9l covariant W E Y ®lA ¢ contravariant ¥ E
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u C A E ] Cartesian 23 A A&

u u® - HSIME AHAEA AL

L &3 Truesdell ¥8-&7} Lagrangian M3 %= 2o 7AW
A Bl A
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SUMMARY

Sandwich structures, which are composed of thick core between two thin
faces, are commonly used in many engineering applications because they
are combined to high stiffness and strength with low weight.

Sheet metal forming is one of the most widely used process in
manufacturing. Deformation mode of sheet metal, during forming process,
is very complex.

Generally, dies are designed by experienced designers based on trial and
error method. But this type of die design practice is very inefficient and
time consuming.

In order to overcome the expensive trial and error practice, the
simulation technique based on'' Finite Element Method(FEM) becomes
popular to optimize die design and it is already regarded as an essential
tool to develop a new product in some industries.

In this study, Elastic-Plastic finite element method was used in order to
be introduced. Through the FLD analysis according to the pattern changes,
we have confirmed the deformed shape and formability distribution.

Also, we have fabricated the dimple press mold according to the pattern

changes, and obtained the dimple inner structure the forming experiments.
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Table. 2 Input condition

Analysis Analysis . . ..
Material Thickness Condition
degree model
1st pattern 1 STS304 0.2t 10 KN
2nd pattern 2 STS304 0.2t 10 KN
3rd pattern 2 STS304 0.2t 50 mm/sec
4th pattern 3 STS304 0.2t 50 mm/sec
5th pattern 4 STS304 0.2t 10 KN
6th pattern 4 STS304 0.2t 50 mm/sec

il

B3] a2AE A, T 2 W A EoldA o] AMEFH &=
STS304 AAE A}

R 2T,

ofo
ol
O
32
[o
®
N
,
N
=
19

2Ae Agk 71 A A E S Table. 39

Table. 3 Mechanical properties of STS304

STS304
Mass Density(g/cc) 7.9
Tensile Strength(MPa) 520
Young's Modulus(GPa) 210
Poisson Ratio 0.3
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Fig. 12 Forming limit diagram distribution chart
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Fig. 16 Forming limit diagram distribution chart
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Fig. 24 Forming limit diagram distribution chart
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Fig. 27 Deformed shape and Formability distribution
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Fig. 28 Forming limit diagram distribution chart
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Fig. 44 Roll forming system
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Fig. 49 Compare of analysis and forming result
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