S

[=2] s=2aM7i3skExI(2000), Mo M3z

Transactions of Materials Processing Vol. 9 No. 3 (2000)

A Study on the Stability of Explicit FE Analysis
in the Sheet Metal Forming Analysis

H. B. Shim, S. M. Jun and K. C. Son

Abstract

Recent developments of FE technology make it possible to apply CAD/CAE/CAM  techniques
successfully to the stamping die design among the automotive parts industries. Those successful
applications are greatly attributable to the development of commercial S/W. Up to now most commercial
S/W for the analysis of sheet metal forming is based on the dynamic explicit algorithm. The main
characteristics of dynamic explicit algorithm is that there is no convergence problem if the time increment
is taken less than the stability limit. The stability of the analysis is guaranteed in the commercial code,
since the adequate time increment is computed from the so called "Courant Condition”. However excess
computing time is often pointed out in the dynamic explicit analysis according to the characteristics of
process parameters taken. In the study, various parameters that may affect the stability and the method

how to improve computational efficiency of analysis have been investigated.
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Table 1 Characteristics of mesh systems

nonuniform mesh| uniform mesh
# of nodes 52 53
# of elements 34 34
min. char. length 0.46 0.9
avg. char. length 2.68 3.14
standard deviation 1.10 0.67
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Young's modulus E = 2X10° MPa
Poison's ratio v =03
Sheet thickness fo = 0.760 mm
Lankford value R = 1377
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