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A Study on the Finite Element Analysis of springback characteristics
according to stamping process conditions of UHSS with UTS of 1.2GPa
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Abstract: The biggest topics in the automobile industry are light weightening and fuel efficiency improvement. There's a
lot of research going on. It is focused on light weight materials. Light weight material is seen as the best way to reduce
fuel consumption and to solve the problem of environmental pollution and resource depletion. For the light weight
materials, new materials such as aluminum, magnesium, and carbon-hardening materials can be found. Research on the
joining techniques of dual materials, improvement of material properties by improving the method of manufacture of
existing materials, and studies on ultra-high strength steel sheets are expected to take up the most weight in lightweight
materials. As the strength of the ultra-high strength steel sheets increases during forming, it is difficult to obtain
dimensional precision due to the increase in elastic restoring force compared to mild or high strength steel sheets. Spring
back is known to be affected by a number of factors due to poor plastic molding, and can be divided into the effects
of the material spraying and the process. The study on the plasticitic variables were studied as plasticitic factors that can
be controlled by a part company. Tensile testing of ultra-high strength materials was conducted to derive properties for
plasticitic analysis and to analyze spring back with two factors controlling the height of the bead and blank holding force
by adding tensile force and controlling the flow rate.
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Fig. 1 Result of tensile tests
Table 1 Swift coefficient and R-value by tensile tests
Swift coeff. R-value
K (GPa) 1.7 RO 0.738
€0 0.003 R45 0.978
n 0.09 R90 0.867
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Fig. 2 Result of tensile-compression tests
Table 2 Material parameters for Y-U model
XI11 0 X22 0 X12 0
Xsat 0.470 Bsat 0.115 Rsatx 0.100
Cxl 420 Cx2 180 EpRef 0.005
Hnih 0.2 Rnih0 0.002 AM 20
Xi 140 Younga 178
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Fig. 4 Finite element model of the tools and the blank used
for the stamping analysis of the target part
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Fig. 5 Distribution of the thickness reduction ratio
(BHF = 200kN, Radius of bead = 3mm)
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Fig. 6 Principal strain distribution on the forming limits diagram
(BHF = 200kN, Radius of bead = 3mm)
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Table 3 Opening distance of between die and blank holder

Opening amount BHF (kN)
(mm) 100 150 200
3 0.546 0.143
Bead R 775 0.341 0.129
(mm)
7 0.232 0.112 0
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Fig. 7 Measuring method of springback amount

Table 4 Spring back amount by spring back analysis

Springback amountl BHF (kN)
(degree) 100 150 200

3 20.92 18.81 15.77
5 21.63 21.11 18.15
2121 20.42

Bead R
(mm)
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(a) bead radius 3mm

(b) bead radius 5mm

(c) bead radius 7mm
Fig. 8 Section view according to bead radius by springback
analysis

(a) blank holding force 100kN

(b) blank holding force 150kN

(c) blank holding force 200kN
Fig. 9 Section view according to blank holding force by spring
back analysis
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