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A study of model to improve the accuracy of Springback
prediction on sheet metal forming

M. C.Kim, C. H. Chun, Y. S. Lee, Y. N. Kwon and J. H. Lee

Abstract

Springback comes from the release of residual stress after forming. The control of phenomenon is especially important
in the sheet metal forming since there are no other practical methods available to correct the dimensional inaccuracy from
springback. Therefore the accurate predication before the die machining has been a long goal in the field of sheet metal
forming. The aim of the present study is to enhance the prediction capability of finite element(FE) analysis for the
springback phenomenon. For this purpose FE analysis for V-bending has been carried out with the commercial programs,
LS-DYNA. The FE analysis results have been validated through the comparison of experimental. The experimental
results measured directly by the strain gauge have given the confidence to FEA.

Key Words : V-Bending, Plastic Strain, Elastic Strain, Springback, Resident Stress, LS-DYNA
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Table 1 Properties of sheets measured by tensile test

Yield | Tensile
Elongation
Stress Stress K € n
(%)

(MPa) | (MPa)
SPCC 168 292 26 533 0.00001 | 0.227
Al1050 136 131 2.5 314 0.00003 | 0.170
AZ31 211 280 22 582 0.00005 | 0.250
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Table 2 Mechanical properties measured by
ultrasonic testing

Young’s Modulus Poission’
(GPa) Ratio
SPCC 210 0.3
Al1050 69 0.33
AZ31 45 0.35
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Fig. 3 Measurment of dimension by CCMM
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Table 3 Type of strain gauge

GAUGE TYPE YFLA-2
GAUGE LENGTH 2mm
GAUGE FACTOR 210 + 2%

GAUGE RESIDENCE 120 £ 03 Q
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Fig. 4 DAS and strain gauge attached for a real-time
strain measured
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Fig. 5 Element geometry for the V-bending. Shell
elements have been used for the present LS-
DYNA.
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(a) sheet forming process

(b) after springback
Fig. 6 Distribution of von-Mises stress value for
V-die bending simulation
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Table 4 Springback of various materials
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(b) after-springback total strain through LS-
DYNA
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(C) real-time stain measurement of experiment
Fig. 7 Compared of total strain
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Table 5 Total strain by analysis method and

experiment
Total Strain | Plastic Strain | Elastic Strain
Experiment 0.06272 0.061169 0.001551
LS-DYNA 0.0624323 0.0608213 0.00153
Difference. 0.0002877 0.0003477 0.000021
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Fig. 8 Strain change curve by the stepped
loading-unloading experiment
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Table 6 Comparison of measured plastic strain

Plastic
Strain € pi £ p2 € p3 € pe

Offset
Value
from 0.013382 | 0.028715
Tensile
curve

0.045032 | 0.061980

__gauge

Measured
Value

by 0.013077 0.0279

Strain

0.042586 | 0.061169

Table 7 Comparison of measured elastic strain

Elastic
Strain € el €e2 €3 € e

Offset
Value
from 0.000855

Tensile
curve

0.000998 | 0.001300 | 0.001136

Measured

__gauge

Value
by 0.001873
Strain

0.002036 | 0.001812 | 0.001551
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