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Validation of Analytical Model
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Abstract
As the springback of sheet metal during unloading may cause deviation from a desired shape, accurate prediction of

springback is essential for the design of sheet stamping operations. On the removal of the applied load the specimen loses

its elastic strain by contracting around the contour of the block, the radius p can be determined by the residual differential

strain. Therefore in this study the springback estimated by the residual differential strain is experimentally validated
through the comparison with those obtained by U-bending test. The springback characteristics of two analytical models

are also estimated at various processing conditions such as thickness, curvature of radius and drawing strain. The model

based on residual differential strain has an applied transition strain where the springback undergoes a dramatic decrease.

Both models show that springback decreases with increased strip thickness and with decreased radius of curvature. For no

applied tension, the model based on residual differential strain predicts more springback as compared to the moment based

model.
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Table 1 Mechanical properties of specimens

E YS U.TS K

Materials | \vipay  |(MPa) | (MPa) |(MPa) | ™
SPEC | 206,000 | 1,193 | 1354 | 2,079 | 0.09
1180
SPEC 1 206000 | 727 | 1024 1634 | 0.14
980
SPFC
2
- 206000 | 588 | 989 |1369 | 0.15
SPFC
g, 206000 | 462 | 779 | 1117 | 018
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Fig. 1 Experimental apparatus of U-bending test

2.2 48Uy
A U-AgAEE 571 Ytel #A} ol
9 AL AH FAY 1382 S Aol

o3
AR
= 120mm, HA £XE smmisec B A3
Table 20l AP EL et

L= |

1400}  SPFC1180

1200 ( SPFC980
1000 SPFC780
1 /. SPFCS90

0 e 1 i l
0.00 0.04 0.08 0.12 0.16 0.20

True stress (MPa)

True strain
Fig. 2 True stress- true strain curves of test specimens

Table 2 Experimental conditions

Specimen Thickness Clearance R, Ry
peeme? | (mm) mm) | (mm) | (mm)
1.8 2.34
SPEC1180
20 % 26
SPFC980 14 1.82
1.0 13 3 3
SPFCT80 12 1.56 9 9
P N D
14 1.82 12 12
18 234
5
SPFC590 12 156
14 182
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Fig. 3 Deformed shape after springback for SPFC780
“according to punch, die radii and thicknesses

Fig. 4 Definition of 0, , 0, for springback calculation
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Fig. 9 Comparison of predicted springback between
maximum stress and bending moment (a)
thickness:1.4mm, radius of curvature: 3mm,
and (b) thickness: 1.4mm, radius of curvature:
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