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A Comparative Study on Elastic—Plastic-Dynamic

Analysis of Sheet Metal Forming

Y.C.Chung and ].]J.Park

Astract

Explicit dynamic finite element analysis has been used widely in the field of sheet metal

forming. However, in using the analysis technique, there are some parameters which are

not clearly defined so that engineers may obtain inaccurate solutions. In the present study,

parameters, such as time step, damping ratio,

penalty constant and punch speed, were

investigated on their influence to the solution behavior. Considered forming processes are

plane stain bending by a punch and axisymmetric deep drawing.
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Fig.l Schematic view of plane strain bending

Longitudinal stress (MPa)

by punch
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Springback angie (deg.)

for different punch speeds

e

Explicit (upper)
Implicit (upper)
_____ Explicit (lower)

Implicit (lower)

4 " " —— .

Comparison of predicted

10 20 30 40 s0

Stroke (mm) P
stress with that
of implict-static analysis

30
X a
=
254 *
x o
x X%
x
20 4 R o
1s |
104 x Experiment
s Implicit
5:1 Explicit
o — T v T T T =
o 20 40 so 80 100 120 140

Bend angle (deg.)

Fig.4 Comparison of predicted springback

angles with experiment

-247-

1 o
|

Fig.5 Schematic view

drawing
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Fig.6 Influences of penalty constant:

(a) radial stress, (b) load vs stroke curve, and

(c) thickness strain



Radial stress (MPa)

(a) radial stress, (b) load vs stroke curve, and

Radial stress (MPa)

Punch velocity
s
10mve

10 20 30 40 50
Stroke (mm)

(b)

7x10"

ex10'[

3x10'}-

Punch load (N)

2x10'F

X0

5x10'

ax10'}

Punch velocity
1nvs
10mvs

e  Experment

0.3 —

02|

oo |

Thickness strain

o1 b

80

Punch stroke (mm)

(c)

Punch velocity
- 1mis
10m/s
« Experiment

ST V:W.X_-J’\\-_., -

" ' N N N

10 20 30 40 50 80
tnitial radius(mm)

Fig.7 Influences of punch speed:

(c) thickness strain
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Fig.8 Influences of element size:

(a) radial stress, (b) load vs stroke curve,

and (c) thickness strain
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