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A Comparative Study on Effect of Finite Element in
Static Analysis of Sheet Metal Forming

Y.S. Yoon and J.J. Park

Abstract

A series of parametric study was performed for the investigation on the influence of analysis
parameters to the solution behavior in the elastic-plastic-static analysis of several sheet metal forming
processes, such as deflection by a point force under plane strain and axisymmetric conditions, plane strain
bending by a punch, axisymmetric stretching by a punch, axisymmetric bulging by hydraulic pressure,
and axisymmetric deep drawing by a punch. The parameters considered are kind of element, number of
elements, integration scheme for elemental equation and friction coefficient. Results obtained for different
selections of those parameters were compared with each other, experimental measurements and analytical

solutions.
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Fig. 2 Deflection at the center under plane strain
condition (mm)
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scheme
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50 X 124) X 1| 4-node bilinear quadrilateral regular
50 X 1(24) X 1| 4-node bilinear quadrilateral reduced
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100 X 1 X1 6-node quadratic triangle regular
20 X I X1 4-node linear shell reduced
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Fig. 3 Model of bending analysis by concentrated
load(axisymmetric condition)
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Fig. 4 Deflection at the center under axisymmetric
condition (mm)
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Table 2 Material properties of Al-2024-T6

Al-2024-T3
Young's modulus(GPa) 87
Poisson's ratio 0.33
Yield stress(MPa) 281
Flow stress(MPa) ‘o= 879.5(0.0001 + €)%

40 -

Height (mm)

-60

T T 1
0 2 40 60 80 100
Distance from center (mm)

Fig. 6 Schematic drawing of deformed shapes for
loading and unloading
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