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A Study on the Forming of Automotive Front Side Member Part
with Ultra High Strength Steel of DP980
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(Received October 17, 2008)

Abstract

This paper is concerned with forming technology of an automotive front side member part with ultra high strength
steel sheet of DP980. The forming technology considered in this paper is the draw & form type, which installs the upper
pad and lower pad to produce the complicated shape of ultra high strength steel sheet. In order to produce sound product,
comparison between form type and draw & form type and between draw type and draw & form type are investigated by
FE-analysis. FE-analysis is carried out with commercial sheet metal forming analysis S/W, DYNAFORM. It was shown
from FE-analysis that the draw & form type satisfied the required specifications such as the dimensional accuracy and
soundness of automotive front side member part. The effectiveness of the analytical result was verified by the experiment.

From this investigation, the draw & form type is proved to be able to supply useful forming technology in forming ultra
high strength steel.
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Fig. 1 (a) Configuration and (b) Section view of
automotive front side member part
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Fig. 2 Forming limit curve for DP980 of 2t

Table 1 Result of tensile test for DP980 of 2t

Items 0° 45° 90°

Yield strength (MPa) 755 771 721

Tensile strength (MPa) 1016 1056 992

Stiffness coefficient (MPa) | 1432 1495 1409

Elongation (%) 15 17 13
Work-hardening exponent 0.1 0.11 0.11
Lankford value 0.61 0.83 1.08
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Fig. 3 FE-modeling of forming process for automotive
front side member part
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Table 2 Process conditions for FE-analysis

Simulation conditions Value
Blank material DP980
Blank thickness (mm) 2.0
Friction coefficient (u) 0.13
UPR. pad force (ton) 8.0
LWR. pad force (ton) 40.0
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Fig. 4 FE-analysis result for forming process of Form

type
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Fig. 5 Comparison of the deformed shape before and
after springback
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Fig. 6 FE-analysis result for forming process of Draw
& form type
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Fig.11 Final product manufactured by Draw & form
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Table 3 Deviation between CAD modeling and real
product of automotive front side member part

rH

Section A-A" | B-B' | C-C D-D°

E-E’

Deviation -0.49 | 0.39 | -0.42 0.24 -0.5
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