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Measurement of Springback Ratio Using Winding Bend Rig
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ABSTRACT

A winding bend rig for measurement of
springback ratio is made. It measures the
bending angles before and after release of
bending load which bends specimens with
keeping a constant curvature. Thus the
springback ratio can be obtained by using this
bend rig.

Analytical explanations for the springback
are tried by employing simple beam theory.
For the analytical calculations with the theory,
Young’'s  modulus, fracture  strain  and
stress-strain curve are necessary and these
data are obtained from a tensile test. Using
both of the beam theory and the results of
tensile test, the springback ratio is also
calculated.

Comparisons of the two springback ratios,
one is obtained from bending test and the
other from tensile test, show a good

agreement.
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(a) before bending (b) after pure bending

(c) beam under bending and tension

Strains developed during bending
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Fig. 2 Springback of sheet and plate, where

R = Radius of curvature before release of load
R,= Radius of curvature after release of load
6, = Bend angle before release of load

f,= Bend angle after release of load

S = Length of bend
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Fig. 3 Stress-strain curve before and after
release of load
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Table 1 Springback ratio( K ;) obtained by
tensile test

5| E ket mm®)| M ket m) | Kp=1 - Y
1 6240.00 166.372 0.5379
2 6140.35 166.429 0.5302
meart 6190.18 166.401 0.5341
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Table 2 Springback ratio( Kg) obtained by
bending test

gejt #,(degree) g,(degree) | Kp= 6,/6,

1 60 33 0.55

2 59 30 0.51

3 70 36 0.51

4 69 36 0.52

5 90 51 057

6 89 50 0.56
mean 73 39 0.54
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Table 3 Springback ratio( K+) obtained by
tensile test
Test MR
No. E(kgf/mmziM(kgfmm) Krzl——;:—]‘—
1 5300 | 4764 0.6021
2 5277 l 477.2 0.6000
mean 5289 l ]7 0.6011
s SHAE:

Table 4 Springback ratio( Kz) obtained by
bending test

’;ejt ﬁl(degreej Go(degree) | Kgp=0,/0,
1 0 | 50 0.56
2 90 | 51 057
3 | 9 58 059
4 100 ] 59 0.59
2 110 I 67 0.61
6 110 65 0.59
mean 99.8 58.3 0.59
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Table 5 Springback ratio( K ) obtained by
tensile test

T
TeSt 2 . MR;
No. E (kgfimm®)| M (kgf mm)| K;=1— fo
1 6900 1715 0.5692
2 6900 170.7 0.5727
mean 6900 171.1 0.5710
s wIddd:
Table 6 Springback ratio( Kz) obtained by
bending test
T\Ie:t 6 (degree)—Lﬁz degree)| Kz= 0,/6,
1 97 50 052
2 98 56 0.57
3 110 64 0.58
mean 102 57 0.56

_.93_.

4.2 K9t Kol i

ALY E Fohd R ~xE 1K et
TUEEE Bsted d& szydl H(Kp)
Table 79 =l A2 &t

Table 7 Comparison of average springback
ratios of Kt and Kp

SKbM | SKEM | SKi M
(0%, 05t){€0°, 0.80)((90°, 0.51)
K+ 0.53 0.60 0.57
Kpg 0.54 0.59 0.56
Difference(%)
—_ =9
1 KTK Ky <100 1.85 1.69 1.79
B |
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