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Measurement of Springback Ratio Using a Bend Rig
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Abstract

A winding bend rig is designed to
overcome the drawbacks of the conventional
bend rig for measuring springback ratio of a
strip or plate. Using the present bend rig,
springback ratios are measured and they are
compared with ones that obtained by using
simple beam theory and tensile test.
Theoretically, there should be no difference
between the two values as far as the simple
beam theory holds true for the bending test.
But, within the scope of our tests, there is a
difference of 5% between the two values since
the specimen under bend test is subjected to a
transverse shear force and friction force on the

surface of the specimen.
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Fig. 1 Springback of sheet and plate, where
R,= Radius of supporting block
R{= Radius of curvature before unloading
R,= Radius of curvature after unloading
8,= Bend angle before release of load

8,= Bend angle after release of load
S = Length of bend
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Fig. 2 Stress-strain curve before and after
release of load
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Photo. 1 Conventional cantilever-type bend rig:
(D rotating block, @ supporting block,
@ bending pin, @ bending pin holder

Photo. 2 Present bend rig:
@ rotating block, @ supporting block,
® bending pin, @ bending pin holder,

(& moment-balancer
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Fig. 4 Variation of springback ratio( K;) in
terms of thickness and bend radius
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Table 1 Comparison of average springback

ratios of Ky when 8, is varied at

R,=3mm
thickness 8, (degree) Kg
0.8mm 111.29 0.9307
89.36 (.9365
(90
69.01 0.9327
110.10 0.9427
1.0mm
(90%) 89.66 0.9431
68.86 0.9384
109.90 0.9425
1.2mm
(90%) 89.41 0.9453
68.31 0.9394
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Table 12 Comparison of average spring-
back ratios of K, and K,

thick-| bend Difference(%)
0g |34 |09708]08333 4.02
| 44 |09634[09319 3.38
0 Toomea oot 429
Lo |35 0975909414 366
(opey |45 0969709339 383
55 |09651|0.9246 438
1, |36 |o9713[09424 370
| 46 [0.9715/09300 4.46
C900 s o959 0.9257 4.34
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