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Compensation Design to Reduce Springback in Sheet Metal Forming of
1.2GPa Ultra High Strength Steel
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Abstract

The manual modification of stamping die has widely been used in order to reduce springback after sheet metal forming.
When UHSS (Ultra High Strength Steel) is used in sheet metal forming, the die design considering springback compensation
is more difficult because higher strength sheet has more springback. In this study, the optimization method was used in order
to design die geometry considering springback compensation after forming of 1.2GPa UHSS. Die geometries were defined
as design variables and the springback distance from the die surface was conducted as object function in optimization
process. The optimized die geometry considering springback compensation was performed using finite element and
optimization analysis. The simulation results such as thickness distribution and springback amount were compared with
measured data using 3D optical measurement system (GOM ARGUS, ATOS). And the prediction of springback amount

showed a good agreement within test results.

Key Words : Springback Compensation, UHSS (Ultra High Strength Steel), 3D Optical Measurement
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Fig. 1 Flow chart of springback compensation process

Table 1 Optimal design for springback minimization
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Table 2 Drawing parameter used in CAE

Friction coef. 0.125
Blank holding force (kN) 200
Punch speed (m/s) 2
Mesh size (mm) 10

Table 3 Mechanical properties of UHSS
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