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Study on the Springback Reduction of Automotive
Advanced High Strength Steel Panel

B. G Kim, L. S. Lee, Y. T. Keum

Abstract
Very big springback in advanced high strength steel(AHSS) sheets invokes undesired shape defects, which
can be eliminated by the tool surface correction method or the forming process control method. Since the
springback reduction by controlling the forming process is limited, in this study, the die correction method
which finds die correction from the relationship between die design variable and springback is introduced to

achieve springback reduction and is applied to the automotive side rail to reduce the springback of 75.8%
within the assembly limit of 1mm.
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Fig.1 Schematic showing how to determine die design
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Fig. 2 Automotive side rail tailored with DP780 and

CR340

Table 1 Mechanical properties of AHSS sheets

(OP20), SHAA FAH(OP30), HolA FAH(OP40)

o Zex AYel thate] 2 FAW AN 2

Meterial DP780 | CR340
Thickness (mm) 1.1 2
Yield stress (MPa) 587 380
Tensile strength (MPa) 783 495
K-value(MPa) 1229 782
Work hardening exponent, n 0.126 | 0.170
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Table 2

Forming parameters used in FE-analysis

Friction coefficient 0.12
Blank holding force (OP10) 60ton
Flanging holding force (OP30) 35ton
Holder speed 2my/s
Punch speed Sm/s
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Fig. 7 Design variables for die correction method
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Fig. 8 Regions for die correction method
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Table 3 Die correction values in various regions

. 68 (Degree) oR

Variable
Istcomection | 2nd correction | 3rd correction | {mMm)
Region | 0.0~02 0.0~02 0.06~0.2 0
Region2 | 02~0.0 0.2~0.0 02~0.0 0
Region3 | 00~02 00~02 00~02 0
Region4 | 02~03 0.2~03 0.2~0.8 500
Region5 | 03~20 03~45 0.8~5.6 500
Region 6 2.0 45 5.6 500
-5
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-4 1st correction
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Fig. 9 Springbacks in each correction

Springback Improvement (%)
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Fig. 10 Springback improvement in each die
correction
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