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Abstract

In the current study finite element forming analysis is performed to understand the final geometric accuracy limitations
for the stamping of an automotive S-rail from four different steel sheets having tensile strengths of 340MPa, 440MPa,
590MPa and 780MPa. Comparisons between the analysis and the experiments for both springback and formability as
measured by the amount of edge draw-in and the thickness distribution were conducted. The springback modes were
classified according to a scheme proposed in the current investigation and the error was calculated using the normalized
root mean square error method. While the analysis results show fairly good agreement with the experimental data for
deformation and formability, the simulation accuracy is lower for predicting wall curl, camber and section twist as the

UTS of steel sheet increases.
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Table 1 Mechanical properties of the steel sheets used
for the forming process[1]

Unit SGARC | SGARC | SGAFC | SPFC
340 440 590DP | 780DP
YS MPa 234 239 442 533
uTsS MPa 353 472 632 816
Ravg - 1.616 0.934 0.697 0.610
K MPa 602 753 963 1316
n - 0.221 0.252 0.147 0.164
& - 0.014 0.010 0.005 0.004
FLDo - 0.277 0.256 0.191 0.166

Fig. 1 Shape and dimension of the S-rail
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Fig. 2 Shape and dimension of the rear floor cross
member
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Fig. 4 Finite element model for the forming analysis of

the cross member
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(b) measuring sections
Fig. 6 Measurement positions and sections for the S-rail
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Fig. 5 Deformed shapes of the blank of the S-rail with

(a) experiment
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Fig.14 Quantitative amounts of springback modes of the S-rail with respect to UTS of steel sheets obtained from
experiment and analysis
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01 0.33 0.36 0.42 0.47
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Table 3 Comparison of normalized springback amounts
between the analysis and the experiment of the

cross member

UTS(MPa)| 340 440 590 780

Zn 0.23 0.32 0.47 0.85

o 0.12 0.28 0.47 0.60

6o 0.59 0.57 0.68 0.70

o 0.18 0.19 0.56 0.79

pL 0.18 0.20 0.38 0.47

PR 0.58 0.74 0.79 0.76

0 0.75 0.94 1.00 1.30

O 0.91 0.72 1.04 0.88
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