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Springback prediction of DP980 steel considering nonlinear
elastic modulus in cold roll forming
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(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. National Engineering Research Center of Flat Rolling Equipment( University of Science and Technology Beijing) ,
Beijing 100083, China; 3. Jiangsu Durable Machinery Co., Yangzhou 225000, Jiangsu, China)

Abstract; To accurately predict the springback of high strength steel and ultra high strength steel in cold roll
forming, two mechanically-measured tests, uniaxial and loading-unloading-loading cycle tests, were introduced to
determine the elastic modulus degradation of DP980 with the increase of plastic strain. Considering yield surface
and elastic degradation surface, the chord modulus was developed in addition to elastic and plastic strain. The 3D
finite element analysis models with eight stands were carried out by the professional COPPA RF and MSC MARC
software. The simulation results achieved good agreement with experimental results observed in roll forming for thin
cross-section automotive products. It is found that, with the increase of the plastic strain, the value of Young’ s
modulus firstly reduces rapidly, and then slowly, finally tends to a steady value. Degradation of the Young’ s
modulus is found to be 25% from the initial Young’s modulus for the saturated value. Compared to the constant
elastic modulus, the springback prediction result by using the variable elastic modulus is more accurate.

Keywords: high strength steel; cold roll forming; non-linear elastic modulus; springback; FEA
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Tab.1 Chemical compositions for DP980

JLE C Mn Si P

S Al AY Cr Ni Mo

SRS % 0.120 2.000 0.050 0.008

0.002 0.040 0.004 0.024 0.020 0.350
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Fig.1 Material properties testing
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Tab.2  Mechanical properties of DP980 steel sheets

Jl/(°) Ey/GPa o,/MPa o,/MPa #Efi%/% r  n

0 208 628.49 1 016.65 12.21 0.997 0.17
45 201 631.35 1001.76 13.04 1.124 0.16
90 218 639.72 1 043.93 12.63 1.108 0.18
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Fig.2  Description of the loading-unloading-loading cycle
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Fig.7 Finite element simulation model
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Tab.3  Comparison of the springback between experiment and

simlations
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