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A Study on the Development of the Continuous 3D Tube Bending Machine
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A continuous 3D tube bending machine has been developed for industrial boiler panel production. The

machine consists of a main bender, a sub bender, a side bender, tube feeding rollers and control system that
includes data management system. Tube position is controlled by a numerical control system. The bending

former can be easily replaced according to the shape of bending form. Reduction of working time and
improvement of production capacity from the practice have been achieved by bending a long tube in the
machine developed.
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Fig. 1 Appearance of the boiler panel
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(a) Assemble work of the short tube pieces.
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(b) Arrange schematic diagram of tube pieces

Fig. 2 Tube shape of a burner circumference

Fig. 3 Relation of the bending angle and radius by spring

-back after bending
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Table 1 Calculation of tube length for main, sub and side bending
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Fig. 4 Springback components
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Fig. 5 Diagram of a continuous bended tube

A&l el F=AE Fig. 59 ol FA=e}
o]l MuBdldd(sub bending)oltt ™ 1 (main
bending)o] WA LI, FHE 90%= 3|35t
oyl oo Alo ]Eﬁi%‘(mde bending)©] A A|
W, Fig. 504 BT A 22 Jdo=

Jo] g5 A Hr.
7 iy FAAAY] AY FEElS WYY F
olmat, WIgdxe] W= oA Ho
=i o]Fsllof sk Agleltt. whEhA
GBS A#atr] skl e g o A
P FHol FZo] Ynd v ol

—

Bl fo

Yl’l:Y1+Y2+Y3+Y4 (4

~

old], Y, 7+7Fe] MEFHQ FH FHo|= 25
L3 Alol=wly G:7421 Ls G oA FH o]
Ys 2 Wy Lm 7MY FEHZO] Yme
ECI=

Y1:L1+Ys+Ym (5)

?\\



704

Table 2 Case of the bending parameter

Case Result
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Fig. 6 Configuration diagram of the 3D bending machine
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Fig. 7 3D measurement system for long tube
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Fig. 9 Shape of the bended 3D tube
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Fig. 10 Relation between H ratio and H distance for side
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