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A Comparative Study on Elastic—Plastic—Static

Analysis of Sheet Metal Forming
Y.S.Yoon and J.J.Park

Abstract
A series of parametric study was performed for the investigation of the influence of
several analysis parameters to the solution behavior in the elastic-plastic-static analysis

of sheet metal forming. The parameters taken into the consideration in the present

study are finite element,

mesh distribution and numerical integration scheme. The

elastic-plastic-static analysis was performed for two cases: deflection by a point force
bending by a punch. Results obtained with different selections of.the parameters were

compared with each other, experimental measurements and analytical solutions.

Key Words : sheet metal forming, finite element method, elastic-plastic analysis, static
analysis, mesh distribution, integration scheme
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Table 1. Selections of mesh, element and
Integration scheme

I X ¢t X ow Llement Integration
50 XH2Arx 1 T-node bitinear quadrilateral regular )
50 x124)%x 1 4 node bilinear quadrilateral reduced
100 x 1(2) = 3 node linear triangle regular
00 x x ] O-node guadratic triangle regular
20 x 1 > 4 -node linear shell reduced

Table 2. Material properties of Al-2024-16 and
AISI-1010

Al-2024-13 AlS 1010
Young’s 5
modulus(GPa) 87 200
Poisson’s ratio 0.33 0.33
Yield stress(MPa) 281 146
Fiow stresstMPa) | o = 879.5(0.0001 + )% | 5= 715.2 &%

210u o
o
Infinitesimal strain|
O Finite strain
Analyticaly
solutiony
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(a) Elastic Deformation
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(b) Elastic-Plastic Deformation

Fig.1 Deflection at the center under plane

strain condition (mm)

Distance from center (mm)

Fig.2 Schematic drawing of deformed shapes

for loading and unloading
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Fig.4 Comparison of predicted springback angle
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