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New Technologies for Connecting Process Lines by Means of Non-touch Helical Turners
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Synopsis :

A new integration facilities consisting of helical turners have been successfully
developed to connect two existing lines, i.e. No. 2 continuous annealing line and a
skinpass mill which are located in parallel, at No. 1 cold rolling mill in Chiba Works.
The helical turners were designed to support strip with pressurized air, discharged
through arrays of small holes. A stable operation was established by means of the
developments of a pressure distribution control system and so forth, thus leading to the
world's first-industrialized non-touch direction converter. In order to achieve stable
processing of light gauge strip in the furnace, inverters of helper rolls were replaced, by
which an improvement of tension control was attained. To avoid defects on work rolls
and to maintain superior strip surface quality, a new technology to reduce

superimposed length at weld line was also developed.
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New Technologies for Connecting Process Lines
by Means of Non-touch Helical Turners
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Synopsis:

A new integration facilities consisting of helical turners have heen successfully developed to connect two existing lines,
L.e. No. 2 continuous annealing line and a skinpass mill which are located in parallel, at No. 1 cold relling mill in Chiba
Works. The helical turners were designed to support strip with pressurized air, discharged through arrays of small holes.
A stable operation was established by means of the developments of a pressure distribution control system and so forth,
thus leading to the world’s first-industrialized non-touch direction converter. In order to achieve stable processing of light
gauge strip in the furnace, inverters of helper rolls were replaced, by which an improvement of tension control was
attained. To avoid defects on work rolls and to maintain superior strip surface quality, a new lechnology to reduce super-
imposed length at weld line was also developed.
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Fig. 2 Bird's eye view of new equipment

Table 1 Basic specification

" Thickness (mm) 0.15-0.60
Width (mm) 600~1300
. . . Entry (1) 21

Maximum coil weight Defivery © o

Inner diameter Entry (mm) 419, 508, 660
Delivery (mm) 406, 419, 508

Maximum line speed Furness (m/m?n) 720
Delivery  (m/min) 940
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Fig. 3 Helical turner
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{a) Asymmetrical gravity on the stirip

p——_
’ Gravity

(k) Asymmetrical pressure under the strip

Fig. 4 Asymmetrical forces on the strip

Before fluctuation of the floating gap
After fluctuation of the floating gap

N
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5 ; Displacement of the pass-line at the delivery position

Ah; Fluctuation of the floating gap hetween the strip and
the surface of helica turner

Fig. 5 Influence on the floating gap on the pass-line
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Fig. 6 An example of pressure distribution control system
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Fig. 7 An example of chart of floating gap during the welding
point pass
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Tahle 2 Principal specification of skinpass mill
"‘\\’dd point—

Item Specification T .:u ' ] I Weld-point
Mill type 2 stand tandem (4-Hi) _ ‘ e hickpess
Rolling mode Dry skinpass {a}
Work roll diameter (mm) 510~580
Backup roll diameter  (mm) 13001420 Weldpoint Weld-psoint
Motor power No. 1 stand 600 . ] __thickaess

kW) No, 2 stand 500 1

Waork roll bearing type

'Tapere(l roller bearing

Backup roll bearing type

Roller bearing

Type of screw down

Elecric drive screw down

Bending force {L/chock) 17560 dne)
Reference —»f} Screwdown- Screwdown-
force speed function

Sum

drive molor
J

[
r’

Product

Legrator
nles Actual

force

Fig. 8 Developed screwdown control system
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(a) Previous continuous skinpass mill, overlap = 1.0 mm
(1) Improved No. 2 CAL, overlap = 0.5 mm

Photol Comparison of weld line length {cross section view)

ERELMEE S T B LS ATHE, Tl — 4%
bl s 4 1204 2i2h 0 Fido 2 e il 7. Ehdth
KAL) 1.0mm 25 05mm F TR L 7.
(1) Al 7 2 7O R
(2) il ES o RS ING ML

Ll W e D i 15 TWNAT 704 Photo 1 (254, SO R
EBFUFOMIIOMCMEE TR L, 4] BTl s he T
FEA N Ol A Iz 5 72,

43 BEMEE

MNFR CALTINAL % S5 L, HINE EXHh BINEAHK
0 TR A R R T A o D T A E O F I

EHNIAAL.

4.4 BREBOBE

Fig. 9 Line speed and No. 1 stand rolling force
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