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Evaluation of the Springback Characteristics for
Automotive Steel Sheets by the S—Rail Forming Test
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Abstract

This study is aimed to evaluate the springback characteristics of automotive steel
sheets through the S-rail forming test and to find the process condition under which
springback can be reduced. Die set for the S-rail test has been made according to the
dimension of the NUMISHEET ‘96 benchmark model. Experiment and finite element
analysis have been performed on two kinds of automotive steel sheets: mild steel,
SPCEN and high strength steel, SPRC. _

The test results show that the amount of springback is larger on the high strength
steel SPRC than on the mild steel SPCEN, and decreases with increasing blank holding
force as the case of material flow. And the reduction of friction has the effect of
lowering the blank holding force in view of punch force and material flow. It is shown
that the strain distribution over the whole specimen and along the specified sections
calculated from the finite element analysis coincides with the measured data except local
differences.
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Table 1 Material properties of SPCEN 1.0t

E v UTS Hardening
(GPa)|(MPa)| (P | K| | Rovalue
(MPa)
0° 165 | 390 | s12 fo22] 19
45° 200 | 174 | 392 512 | 0.21 1.73
90° 173 | 384 | 501 o021 236
Average 172 | 389 | 508 |021| 193

Table 2 Material properties of SPRC 1.0t

E v | urs H’ardcmng Revalue
(GPa) |(MPa)|(MPa)| K n a
(MPa)
0° 240 | 448 | 581 0.16 1.50
45° 200 | 262 | 462 | 568 | 0.17 1.20
90° 251 442 | 551 0.16 1.82
Average 254 | 453 | 568 | 0.16 1.43
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Fig. 1 Photograph of the S-rail forming die set

Fig. 2 Photograph of S-rail forming
specimens after springback
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