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Abstract
The very big springback of advanced high strength steel(AHSS) sheets invokes undesired shape defects, which can be

generally eliminated by die correction or process parameter control. The springback reduction by controlling the forming

process parameters is easy for the application, but limited for the bulky achievement. In this study, the effective die
correction method, which obtains the modification of tool shape from the relationship between die design variable and
springback, is introduced and is applied to the TWB tool of automotive side rail to show the validity and usefulness.
Among the die correction trials repeatedly performed, the first trial is carried out by correcting the tool shape to the
opposite direction to the springbacks of several tool sections. Next trials are done by extrapolating the springbacks of
among the original tool uncorrected and the tools corrected negative amounts of the springback and by finding tool shapes
without springbacks. After the angle of side wall and radius of curvature of horizontal bottom floor are chosen as design
variables in the tool design of side rail, the tool shape is corrected 3 times. The accuracy of final shape within the

assembly limit of Imm and the springback reduction of 75.8% compared to the uncorrected tool are achieved.
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[ Springback Analysis of Original Dies j

Determination of 2-D Correction (a'’y)
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Correction of Die Sections and Springback Analysis
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Determination of Die Correction (a;)

v

Die Correction and Springback Analysis

U; < Allowable Tolerance Limit for Assembly

[ Determination of Die Shape ]

Fig. 1 Flow chart showing die correction procedure
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Fig. 2 Schematic view showing how to determine the
first die design variable correction
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Fig. 3 Schematic view for determining die design
variable without springback
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Table 1 Mechanical properties of AHSS sheets

Material DP780 | CR340
Thickness (mm) 1.1 2
Yield stress (MPa) 587 380
Tensile strength (MPa) 783 495
Stiffness coefficient (MPa) 1229 782
Work hardening exponent 0.126 | 0.170

Table 2 Forming parameters used in FE-analysis

Friction coefficient 0.12
Blank holding force (OP10) 60ton
Flanging holding force (OP30) 35ton
Binding Velocity 2m/s
Forming Velocity Sm/s

Distance between objects
5.0811

4.2257

3.3602

-0.9670

Min = -0.9670
Max = 5.0911

Fig. 5 Springbacks in OP30 operation

Before
(& springback

Fig. 6 Comparison of deformed shape of section H
before and after springback in OP30 operation
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Before Springback

Averaged Springback, du (mm)

0.20

Averaged Twist, 6 (Degree)

0.00

Fig. 8 Averaged twist in each operation
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Fig. 9 Design variables for die correction method

Region4  Region5  Region 6
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Fig.10 Regions for die correction method

Table 3 Die correction values in various regions

Variable % Degree) oR
Istcorection | 2nd correction | 3rd correction | (M)
Region1 | 0.0~0.2 0.0~0.2 0.0~02 0
Region2 | 0.2~0.0 02~0.0 0.2~0.0 0
Region3 | 0.0~0.2 0.0~02 0.0~02 0
Region 4 02~03 02~03 0.2~0.38 500
Region 5 | 0.3~2.0 0.3~4.5 0.8~56 500
Region 6 2.0 45 5.6 500
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Fig.11 Springbacks in each correction
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Fig.12 Springback improvement in each die correction
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