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A Study of Auto-body Panel Correction of Forming Analysis that Use
Dynamic-extensive Finite Element Method

Dong Won Jung®, Jae Sin Hwang*

ABSTRACT

In the present work a finite element formulation using dynamic-explicit time integration scheme is used for
numerical analysis of auto-body panel stamping processes. The lumping scheme is employed for the diagonal
mass matrix and dynamic explicit formulation. Analyzed auto-body panel stemping process correction of forming
using software called Dynaform using dynamic extensive method. Further, the simulated results for the auto-body
panel stamping processes are shown and discussed. Its application is being increased especially in the automotive
industrial area for the cost reduction, weight saving, and improvement of strength.

Key Words : Dynamic-explicit time integration scheme(F3-2]93 Al A &4), auto-body panel stamping
processes(XHAlEd =& FA4), lumping scheme(H W), Dynaform(thol &)
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Fig. 1 Flow chart for die manufacturing
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II. Calculation in factor
(1) Incremental strain calculation
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(2) Stress and state variable calculation and
renewal
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(3) Calculation of internal force
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Fig. 2 Algorithm of extensive time integration
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Fig. 4. Schematic about contact technique
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Fig. 5 Metallic pattern shape at Binder-Wrap analysis
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(a) Thickness distribution chart in first step

(b) Thickness distribution chart in step 2
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(c) Thickness distribution chart in step 5

(d) Thickness distribution chart in step 8

(e) Thickness distribution chart in final step

Fig. 6 Thickness distribution chart by punch stroke
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(c) Forming limit diagram distribution chart in final

step

Fig. 7 Forming limit diagram(FLD) distribution chart
by punch stroke
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(a) x-x coordinate residual stress distribution chart
in final shape

(b) y-y coordinate residual stress distribution chart
in final shape

(¢) x-y coordinate residual stress distribution chart
in final shape

Fig. 8 Rsidual stress distribution chart by punch
stroke
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(2) Thickness distribution chart in step 2

(a) Metallic pattern shape in first step

(b) Thickness distribution chart in step 6

(b) Metallic pattern shape in step 5

(c) Thickness distribution chart in step 11

(c) Metallic pattern shape in step 8

(d) Thickness distribution chart in final step

Fig. 10 Thickness distribution chart by punch stroke

(d) Metallic pattern shape in final step
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(a) Forming limit diagram distribution chart in step 2

(c¢) Forming limit diagram distribution chart in
step 11

(d) Forming limit diagram distribution chart in
final step
Fig. 11 Forming limit diagram(FLD) distribution chart
by punch stroke
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(a) x-x coordinate residual stress distribution chart
in final shape

(b) y-y coordinate residual stress distribution chart
in final shape

(c) x-y coordinate residual stress distribution chart
in final shape
Fig. 12 Residual stress distribution chart by punch
stroke
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(a) Metallic pattern shape seeing in side

(b) Obliquely seeing metallic pattern shape

(c) Over seeing metallic pattern shape

Fig. 13 Metallic pattern shape by punch stroke
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(b) Thickness distribution chart in step 7

(c¢) Thickness distribution chart in step 9

(d) Thickness distribution chart in final step

Fig. 14 Thickness distribution chart by punch stroke
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(a) Forming limit diagram distribution chart in (e) Forming limit diagram distribution chart in
first step (Middle thickness layer) finally step (Middle thickness layer)

sam e o

(b) Forming limit diagram distribution chart in (f) Forming limit diagram distribution chart in
step 5 (Middle thickness layer) step 5 (Bottom thickness layer)

(¢) Forming limit diagram distribution chart in (g) Forming limit diagram distribution chart in
step 7 (Middle thickness layer) step 8 (Bottom thickness layer)

Fig. 15 Forming limit diagram(FLD) distribution
chart by punch stroke

(d) Forming limit diagram distribution chart in
step 9 (Middle thickness layer)

124



oX
-
prd
ol
=
2
~Q,
Ll
—\'r‘
X,

FE1A) A1 A%

RO
SR Y IV - 0 A a2
[ oA Bt 5 e

(a) x-x coordinate residual stress distribution chart

in middle shape

(b) y-y coordinate residual stress distribution chart
in middle shape
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(c) x-y coordinate residual stress distribution chart
in middle shape
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(d) x-x coordinate residual stress distribution chart

in final shape
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(e) y-y coordinate residual stress distribution chart
in final shape
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(f) x-y coordinate residual stress distribution chart
in final shape

Fig. 16 Rsidual stress distribution chart by punch
stroke
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