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Development of Chance-Free Bulge Roll (CBR) Forming

Process for Manufacturing ERW Pipe
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Synopsis:

In response to the increased demand for greater product variety
of ERW pipe, Kawasaki Steel Corp. has developed a new forming
process for manufacturing ERW pipe named the chance-free bulge
roll forming process, that is,) CBR forming process & mill. This
pracess is characterized by the new forming flower and new
mechanism of the mill, and has been researched and developed
using an experimental model mill and a CBR forming pilot mill.

On the basis of the results of the above-mentioned efforts, the
actual CBR mill designed by Kawasaki Steel was installed in June
1990 at Chita Works and has been operating more than satisfactorily.
This process has achieved not only high flexibility of forming rolls
but also high productivity, excellent formability, and high quality
of welded seams and pipe. ERW high-grade, high quality stainless
steel pipe has been satisfactorily produced in the CBR forming

miil.
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Fig. 1 Comparison of the forming flowers between conven-
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Fig. 2 Comparison of fin pass forming flower between conven-
tional forming process and CBR forming process
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Fig. 4 Conception of common use of forming rolls in wide
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Table 1 Dimensicns of fin pass roll caliber
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B1 {mm} | 5000 | 50.00| 50.00 o
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Fig. 7 Change of curvature distribution of formed sheet in
peripheral direction passing through fin pass and
squeeze roll stands
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Fig. 11 Comparison of suitable reduction range without edge
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Fig. 12 Comparison of contacting state of formed sheet with
1st fin pass roll

Table 2 Comparison of V-convergence angle and opening
width of semi-pipe after squeeze roll

V-convergence Opening width of sermi-pipe
angle after squeeze roll

Fin width of [After SQ[ Compara-

P {mm) |y(deg.)[3F, W,p(mm) W'E(mrn)l tive ratio
Conventional | 12.87 | 0.13 8.6 26.7 1
CBR 6.00 | 0.29 15.6 20.7 0.775

* [is the distance from squeeze roll center, where opening
width of edges is 0.03 mm
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(a) Three dimensional forming model

{b) Transition of longitudinal membrane strain

Photo 1 Example of design of CBR forming flower by CARD system
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Photo 2 Shape of cross section of formed sheet pissing
through squeeze roll without welding
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Photo 3 Appearance of the actual CBR forming mill for manufacturing ERW stainless steel pipe
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Table 3 Comparison of reduction of formed sheet and V-
convergence angle in squeeze roll

Reduction of semi-pipe along
neutral axis of sheet, yx (%) V-convergence
‘ angle
Fin pass | Sizing Total 84*2 (deg)
rolls rolis¥! reduction
Conventional*® 2.20 1.50 4,39 3.2
CBR 0.30 0.99 2.00 4.6

*1 Reduction of welded pipe along outside surface of pipe
#2 Measured value in distance of 40~80 mm from squeeze roll

center
*3 Pipe size: 38.1 mmn ¢ x 2.0 mm¢ R409L

— 95 —

Tested pipe:38.1 mmg x 1.5 mm¢ R J09L
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