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Outline of New Forming Mill for Hikari 24" ERW Miill
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Abstract

Nippon Steel Hikari 24" ERW Mill had employed the cage roll forming mill for long timeto get the
advantagefor producing thin-walled pipes and saving thetimefor roll-exchange. However, a new form-
ing mill isdesired for meeting the recent market needs, such as pipeswith ultra-thin wall-thickness and/
or high formability. Weremodeled the forming processin 24 ERW Mill and got the planned results:
stable manufacturing of ultra-thin-walled pipes, high dimensional accuracy and high formability of

pipes, and saving the timefor roll-exchange.
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Manufacturing process of NSC Hikari 24" electric-resistance-welded (ERW) pipe mill
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History of manufacturing facilities of NSC Hikari 24" ERW mill

Size range

Non-destructive

Year Forming — - Welding . . Others
Outside diameter Thickness inspection

1958 | Step roll forming mill 147 (355.6mm)max. | 0.5”(12.7mm)max. | Low frequency welder

1960s 16" (406.4mm)max. High frequency welder Seam annealer

1970s 24" (609.6mm)max. | 0.63” (16.0mm)max. Seam UST, rotary UST

1980s | Cage roll forming mill

0.75” (19.1mm)max.

Computer-aided quality
Control system
Seam QT equipment

1990s 0.87” (22.0mm)max.

Replacement of welder

Replacement of
seam UST, rotary UST

2000s | Flexible forming mill

Note: USTL Ultrasonic Tester, QT Quenching and Tempering

goooooooooooobooooooboooooooooooo
goooooooooooooooooboboooooooooooo
ooooooooooooooooooboOooooooooooo
goboooobooooboooooobooo
0024"0000000000000000000000O000
ooooooooooooobooooooboooooooooooo
OO0000Q0O0OpD19840 00 00O0ODOODO o step Roll Formingd
0000000000 CageRoll ForminglD OO O0O0OO0O00OOO
0000000000 Flexible FormingD FFCO OO OO O
goooooooooooobooooooboooooooooooo
goooooo

31 00000000
odz4'00ooooooboooooooooboooooooo
goooboooooobooobooooboye0oooooooon
rggoooooboobooooooooobooooooooooboo
goooooooooooobooooooboooooooooooo
goooooooooooooooobobooooooooooo
oooooooooooobooooooboooooooooooo
goooooooooooobooooooboooooooooooo
gobobodvyrOOOOOOUOOOOODOOODOOODOOO
goooooboooooooooo

B & ©

N ASSNNNNNNN ANNNN T
#1 #2 #3 84 85 #6  #7 #8 #9 #10

Pre-forming roll (PF) Breakdown roll (BD) Fin pass roll (FP)
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Step roll forming mill of NSC Hikari 24" ERW mill in 1976
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The former forming mill (cage roll forming mill) of NSC Hikari 24" ERW
mill
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The new forming mill (FF mill) used for the study

Base metal (180° from the weld, direction: T)

40% decrease

Strain

Cage roll forming

Flexible forming

t
Forming direction g
[Cage roll forming] f g ¥
‘W-bend Cage Fin-pass
[Flexible forming] A\ J\ J L—Y—J
Y Y

W-bend Cluster Fin-pass
Position in the forming process

(a) Forming strain

Flexible forming

YS1 |+
r Cage roll forming

YS1 : Flexible forming
YS2 : Cage roll forming

0.5% under load
Strain

(b) Yield strength
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Comparison of calculated forming strain and yield strength of pipes
between the cage roll forming mill and the new forming mill
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Appearance of the new forming mill

Lef1609.6mm@ x 6.0mmt (24” ¢ x 0.24”t)k1D0 1.0%0

Right1609.6mm¢ x 22.0mmt (24" ¢ x 0.87"t)3IDO 3.6%

ooooooooooooooooooon
Examples of pipes manufactured by using the new forming mill
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Specified range: 404.4 to 408.4 mm
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Outside diameter (mm)
(a) The former mill (cage roll forming mill)
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The former mill New forming mill
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Change in yield ratio of pipes by introducing the new forming mill
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(a) Cage roll formingJfixed rolls
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for small pipe
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(b) Flexible formingJflexible rolls
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Comparison of the way of changing of breakdown roll size between
the former mill and the new forming mill
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Specified range: 404.4 to 408.4 mm
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Outside diameter (mm)
(b) New forming mill (flexible forming mill)

0000000000 406.4mmg x 16.0mntl 16" ¢ x 0.63”t1]
Examples of improvement in the distribution of outside diameter
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