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Experimental and FE Analysis to Improve the Accuracy of
Springback Prediction on Sheet Metal Forming

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

Abstract
Springback comes from the release of external loads 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 prediction 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.
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Table 1 Properties of sheets measured by tensile test

Yield Tensile

Stress Stress K € n
(MPa) (MPa)
SPCC 168 292 533 | 0.00001 0227
Al1050 136 131 314 0.00003 0.170
AZ31 211 280 582 | 0.00005 0.250
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Table 2 Mechanical properties measured by ultrasonic

testing
T Young’s Modulus Poission’
(GPa) Ratio
SPCC 210 0.30
Al1050 69 0.33
AZ31 45 0.35
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Fig. 1 Schematic diagram of the die set

A AA-HR], Lz)-tho|ete] npzEe] TS
Zol7] H& 23 AWE AL A sFFEATh
a8z w|xe Ao HAEEE Holv] Hstd
Linear Gauge(A U =:0.1 m)E o]-gsle} HX 9} o]
TFE Aot B4 HEFe

2AE tholel HEF A7|n

=M IIE A X /M 133 M6, 2004'4/491



E o] e HAE VAP R AHsa,

H2) 9 o]F AEe AA7F 90° HF o)
Z 17.1mm TF ol FAZA. AXY 7t
=24 AYEE ¥o}7] Y98 2mm/min & AEE
g3te] AEstn AY F ode 74 I8 o
& Aatel w2 &2 FEART A3
€ & cMM@3 A 371

H
ol
£
N

tlo oft o% O i

e
2L
Lo
s
ox
i)
L
oft

of MNZH &F

=487 A3 o
A2 100mn, A2
 AgEH 23 Aol
CERERE I

Strain gauge

e -

Die

Fig. 2 Schematic diagram of strain gauge attached for

a real-time strain measured
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Table 3 Type of strain gauge

Gauge type YFLA-2
Gauge length 2mm
Gauge factor 2,10 £ 2%

Gauge residence 120 £ 03 Q
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Fig. 3 FE-model for v-bending analysis
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Fig. 4 Distribution of von-Mises stress value for v-die
bending simulation(SPCC)
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Table 4 Comparison of strain between experimental
and FE analysis

Total Plastic Elastic

Strain Strain Strain
Experiment 0.06272 0.06116 0.00155
LS-DYNA 0.06243 0.06082 0.00153
Difference 0.00029 0.00034 0.00002
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Fig.8 Elastic and total strain changes measured by
repeated loading and unloading test
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Table 5 Comparison of measured plastic strain

Plastic

. € € e £
Strain ol P2 p3 pé

Offset
Value
from 0.01338
Tensile
Curve

0.02871 0.04503 0.06198

Measured
Value
by 0.01307
Strain
Gauge

0.0279 0.04258 0.06116

Table 6 Comparison of measured elastic strain

Elastic
Strain
Offset
Value

from 0.0009 0.001

Tensile

curve
Measured

Value
by 0.0018 0.002
Strain

gauge

€ a € € € e

0.0013 0.0011

0.0018 - 0.0015

Table 7 Comparison of stress changes between measur
-ed stress and calculated stress

. FEM
Experiment
(LS-DYNA)
As forming 292 MPa 300 MPa
After springback 0 MPa 75 MPa
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