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Influence of Bauschinger effect on springback analysis accuracy for DP590 steel part

Guo Yueming', Dong Zhichao®, Yan Wei*, Wang Gang’, Zhang Jian’
(1. College of Automotive Engineering, Jilin University, Changchun 130022, China;
2. FAW Tooling Die Co. , Ltd., Changchun 130011, China)

Abstract: For the problem of springback difference between finite element analysis and actual results for DP590 high-strength steel parts in
the cold stamping. A medium channel part of automotive was selected as the research object, and the drawing, trimming and flanging dies
were developed. Meanwhile, the constitutive model of material was established by carrying out the mechanical property tests of material, and
the research was carried out by using the finite element analysis technology and optical inspection technology. The research results show that
DP590 high-strength steel gradually exhibits non-linear elasticity, transient softening and work hardening stagnation phenomenon during the
cyclic loading process, that is, the Bauschinger effect is more obvious. Furthermore, Bauschinger effect has a significant impact on the spri-
ngback of DP590 high-strength steel part with variable plastic strain paths, and the finite element simulation technology predicts the actual
springback of part accurately, which provides a simulation verification method for the formulation of springback modification scheme.
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Fig. 1 Medium channel part of automotive
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Fig. 2 Scheme of stamping process

(a) Drawing process  (b) The first trimming process

(c¢) Restriking process

(d) The second trimming and piercing process
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Table 1 Tension mechanical properties of DP590
high-strength steel
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Fig. 3 Flow curve of DP590 high-strength steel
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Fig. 6 Specimen dimensions
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Fig. 7 Test results of cycling loading-unloading for DP590 high-strength steel

(a) True stress-true strain curves
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(b) Degradation curve of Young's modulus with plastic strain
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Fig. 9  Die structures

(a) Drawing die  (b) The first trimming die
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Fig. 10 Springback results

(a) Before springback compensation
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Fig. 11 Actual stamping forming part of medium channel
(a) Final part  (b) Springback of side wall 1 ~ (c¢) Springback of side wall 2
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Fig. 13 Analysis results for skid line of drawing part

(a) Actual skid line

(b) Skid line of finite element analysis
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Fig. 14 Analysis results for thickness thinning rate
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