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Seel Sheet Deformation Behavior and Forming Load Determination in the 26-inch Cage
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Synopsis :

Behavior of steel sheet deformation as expressed in stain history, projection trace and
forming flowers, and methods of determining forming load at fin pass rolls and squeeze
rolls have been investigated in the 26-inch cage forming ERW pipe mill. The results are
as follows: (1) For the longitudinal strain of the sheet edge, only a gentle deformation is
observed in the cage forming zone, while a considerably rapid deformation consistiog
mainly of tension and including compression is noticed at the time of passing through
each fin pass roll. (2) The local increase in wall-thickness around the sheet edge is
caused mainly by No.1 fin pass roll forming. On the contrary, almost uniform
compressive deformation is conducted by No.2 fin pass roll forming. (3) The forming
load, which depends strongly on the strength and wall-thickness of sheet, can be
expressed by the summation of forces which are necessary for the circumferential

reduction and the bending of sheet.
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Behavior of steel sheet deformation as expressed in strain history, projection trace and forming flowers, and

methods of determining forming load at fin pass rolls and squeeze rolls have been investigated in the 26-inch cage

forming ERW pipe mill. The results are as follows:

(1) For the longitudinat strain of the sheet edge, only a gentle deformation is observed in the cage forming

zone, while a considerably rapid deformation consisting mainly of tension and including compression is

noticed at the time of passing through each fin pass roll.

(2} The local increase in wall-thickness around the sheet edge is caused mainly by No, 1 fin pass roll forming.

On the contrary, almost uniform compressive deformation is conducted by No. 2 fin pass roll forming.
(3) The forming load, which depends strongly on the strength and wall-thickness of sheet, can be expressed

by the summation of forces which are necessary for the circumferential reduction and the bending of sheet.
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Table 2 Forming conditions on the transverse
length of sheet along the outside surface

. Transverse Reduction

Measured poesitions length (mm) )
P.F. Entry side 1927.3

—0.89
Entry side 1944.5

Neo.l F.P. 0.93
Exit side 1926.5

I 0.18
No.2 F.P. Exit side 1923.0

=)

No.3 F.R. Exit side 1923.1
5.Q. Exit side 1922.0

P.F. . Pre-forming roll, F.P. ! Fin pass roll
5.Q. ! Squeeze reofl
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Fig. 3 Plan and side views of plate deformation in
pipe forming process

Table 1 Chemical composition and mechanical properties of hot-rolled sheet

| Chemical compesition (wt %3) Mechanical properties

Grade Pipe size I
C | Si | Mn P

Y.5.” T.S. EL

S L AL Nb |V ) | (ke/mm?) | (%)

APISLX X60 | 24in.¢x6.35mm | 0.07 | 0.21 1 1.09 | 0.018

0.003 | 0.026  0.027 | 031 54.7 59.8 33.2

{(* > At 0.5% total strain)

Y.S. ! Yield strength, T.5. ! Tensile strength, EL ! Elongation

- 8% —
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