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A Study on the Forming Method of a Circular Tube with the

Closing-in Bending Die. 1 st Report.
(Effects of Load Time on the Spring Back)

Tatsuyuki Uro and Kouichi MiNnAMI
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1 0.5 66.5 | 55.0 | 47.5 | 46.0 | 64.6 | 78.0 | 90.4 | 93.3 |63°207|41°337|17°31/|14°45/
2 1 66.3 | 54.8 | 47.5 | 45.9 | 64.7 | 78.4 | 90.5 | 93.6 |61°41/|41°23/|16°39/|13°37/
3 1.5 65.5 | 54.7 | 47.3 | 45.7 | 65.6 | 78.5 | 90.8 | 93.9 |61°22/|40°05’ |15°52/|13°15/
4 2 65.2 | 54.5 | 47.2 | 45.5 | 65.9 | 78.8 | 91.0 | 94.5 |61°17/|39°46/|15°29/|13°11/
5 5 64.6 | 54.5 | 47.1 | 45.4 | 66.4 | 78.8 | 91.2 | 94.6 |59°22/|39°32/|15°22/|11°50/
6 10 64.1 | 54.4 | 47.0 | 45.2 | 67.0 | 78.9 | 91.4 | 95.0 |58°427|39°18/|15°12/|11°41/
7 12 63.7 | 54.2 | 47.0 | 45.2 | 67.4 | 79.2 | 91.4 | 95.0 |56°57/|39°05/ | 14°46/|11°41/
8 15 63.4 | 54.2 | 47.0 | 45.2 | 67.7 | 79.2 | 91.4 | 95.0 |56°26/|39°05 | 14°46/ | 11°41/
9 17 62.9 [ 54.2 | 47.0 | 45.1 | 68.3 | 79.2 | 91.4 | 95.2 |56°13/|39°05/|14°46/|11°16/
10 19 62.9 | 54.2 | 47.0 | 45.1 | 68.3 | 79.2 | 91.4 | 95.2 |56°13/|39°05/|14°46/|11°16/
11 20 62.9 | 54.2 | 47.0 | 45.0 | 68.3 | 79.2 | 91.4 | 95.5 56°13’|39°05/|14°46/ |10°56/
12 22 62.9 | 54.2 | 47.0 | 44.6 | 68.3 | 79.2 | 91.4 | 96.2 [56°13’|39°05/|14°467 |10°19/
13 23 62.5)54.1146.8 | 44.6 | 68.8 | 79.3 | 91.8 | 96.2 |55°347|38°457|14°29/{10°19/

14 24 62.2 | 54.0 | 46.7 69.3 | 79.6 | 91.9 54°07/|38°27/|14°29’

15 25 62.2 | 53.8 | 46.7 69.3 | 79.6 | 91.9 54°07/138°027 | 14°29’

16 27 61.5 | 53.7 | 46.5 69.8 | 80.0 | 92.3 53°37/|37°57/|14°03/

' 17 28 61.5 | 53.5 | 46.4 69.8 | 80.3 | 92.5 53°377|37°457 | 13°44/
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Summary

This is a report of effect caused by various factors on the spring back. For
the purpose of this study, we made up Closing-in Bending Die, which is worked
by hand control, to form a circular tube and experimented on the transformation
process of a circular tube in the plastic bending of sheet metals (mild steel).
Our main study was to find effect of the load time on the spring back.

The remarkable results are as follows;

_The load time gives the same kind of effect on the material as the magnitude
of the applied load. The load time of more than twenty seconds gives better
effect on the spring back regardless of the thickness of metal.

Moreover, we tried to find theoritical grounds on the spring back and unders-
tood there are plenty of phenomena in the plastic bending with the Closing-in
Bending Die.

We found the results obtained with our experiments were slightly differents
from the analysis (difference in about mean 5%). We understood the difference
is brought on the mechanical nature of materials and an errer with a hand
instrument. We are sure, however, to have an accurate result by employing a
high quality precision instrument and enlarging the magnitude of the applied load.



