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Study on the Forming Limit Diagram of Steel Sheets

for the QOil Pan of Automobile at
the Warm Forming Condition

H. S. Lee, Y. K. Oh and C. S. Choi

Abstract

The purpose of this study is to provide the database of forming limit diagram applicable to the warm
forming of oil pan. The test materials are SCP1 and SCP3C with the thickness of 1.4mm which is used
for the oil pan of automobile. The testing temperature is 5C~150C which is in the range of practical
usage. The results are the forming limit diagram, limiting dome height and the maximum punch load at
each temperature such as 5C, 25T, 60T, 9T, 120C and 150T. From these results, we can see that the
forming limit curves are translated depending upon the temperature and that FLC at low temperature is
higher than at high temperature. Both of limiting dome height and maximum punch load aiso decrease as
the temperature increases. Present results can be useful for die trial and forming analysis as a tool of
evaluating the forming severity for the sheet metal forming processes at the warm working condition by

comparing the practical strains with FLC.

Key Words @ Forming Limit Diagram, Forming Limit Curve, Oil Pan, Forming Severity, Warm
Forming, Hemi-spherical Punch Stretching
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Table 1 Chemical composition and mechanical properties of applied specimens
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Chemical composition (%)

Mechanical properties

Material C S {Mn| P S Al |Yield strength |Tensile strength| Elongation
SCP1 |0.0030| TR | 0.08 |0.013]0.008 | 0026 |185 kgf/mm?®| 305 kgf/mm2 522 %
SCP3C [0.0020| TR | 0.05 [0.009| 0.011 | 0.036 | 17.2 kgf/mm?® | 28.3 kgf/ mm® 55.5 %
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Fig. 6(¢) Forming
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Fig. 8 Comparison of forming limit curves for
SCP1 with respect to various temperature
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