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Synopsis :

The new cold rolling plant at Mizushima Works is planned for ordinary cold rolled sheet
and strip with a final capacity of 2,000,000t/year. This plant consisting of a 68" tandem
mill and other auxiliary equipment was able to produce 900,000t/year by April 1971. In
order to obtain a simple, one-way traffic flow of raw materials and products, and to
adopt an online computer control of coil handling, the building is designed so slender
(The ratio of length to width is 3.77). The tandem mill is equipped with the hydraulic
screw down device selected for every stand in the most appropriate mill moduli

arrangement. The mill also adopts the BISRA AGC to all stands at lower speed range.

(c)JFE Steel Corporation, 2003

AIIROR—VnbEETEET,




312

UDC 621.771.016. 3. 002

kOB BB e LS o B E

Outline of the Mizushima Cold Relling Plant

n g # x*

Toshio Kawamata

Synopsis :
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Kazuo Yoshida

The new cold rolling plant at Mizushima Works is planned for ordinary cold rolled sheet and strip
with a final capacity of 2,000,000 t/year. This plant consisting of a 68" tandem mill and other

auxiliary equipment was skle to produce 900,000 t/year by April 1971,

In order to obtain a simple, cne-way traffic flow of raw materials and products, and to adopt an aon-

line computer control of coil handling, the building is designed so slender. (The ratio of length to

width is 3.77}

The tandem mill is equipped with the hydraulic screw down device selected for every stand in the

most appropriate mill moduli arrangement. The mill alsc adopts the BISRA AGC to all stands at lower

speed range.
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Table 1 Final capacity of the cold rolling plant

“An annual
Equipments capacity Remarks
(X 107ty
No.1. 1,200 | TFor No.l tandem mill
| | For shipping as pickled
Pickling !NU-ZE 800 | coil & sheet
lines %No.31 1,200 U'For No.2 tandem mill

‘ © (Unfixed specification)
' Total! 3,000 |

No.1 - 1,200 1, 730mm width, 5 stands

Tandem No.2- 1,200 . (Unfixed specification)
mills o .
Total 2,400
"Cold finishing ' 5 g59 !
section . 2, 00_0 :
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1 Rinse liguour treatment slatien.

2 Hydrachleric acid regeneration plant.
3) Hot coil sterage yard,

4! Water reeireulation station.

W Air compressers room.
13 Boilers.
16 Work roll chock ehanger.
1% Holl shop.
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0 Nl aneealing vard.

2§ No.2

2 Ned

3 Air conditioning equipments.

3D Coll yard before temper mill.

32 No.l Temper mill,

33 Na.2

W Coil sterage yard hefore recoiling and
shearing

35 Recoiling linr

% Ne.l cambinatien shearing line.

3T Na.2 shearing line.

5. Sub-station.

&' ol plrkl:ng line.

7 No 2

g Moter room.

19> Hot strip products finishing vard.
46 Coil peckage yard for pickled coils.

Qi Coil storage vard hefore tandem mill.

i# Filter room for coulant oils,
1¥ Fans roem.

W No.I Tandem mill.

¥ Work roll grinder,
2 Back-up toll grinder.

2 Coil storage yard before cleaning line.
2 No.l alkaline cleaning line.

23 No.2

M Coil package vard for tandem rolled coil.

% Locker room.

2% Atmasphere gas generating room.

3 No.l sheet lots package line.

¥ Shipping yard.

4 Cail package line.

4 Automatie controlled warehouse. (future)
42 All weather shipping berth.

4% Cold rolling plant uffice.

4 Lins computer raom.

15 Takahashi river.

‘# Scrap tunnel.

#7 Coil transfer car {over head)

Fig. 1 Layout of the called roolling plant
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Fig. 2 Coil specification
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Table 2 Specification of the pickling lines

Machine
Maker
Electnc equlpment
Thickness
W:dth
Entry stde
Inner dia. I
Dehvery 51de
) ‘No.1 line
Coil entry side
. "No.2 line
Outer dia. _entry side
~ Delivery side
W No.1l line
entry side
. " No.2 line
Weight _entry side
Delivery side |
Entry section
Line speed | Tank section
!

Delwery section
Over-all length
Pi“cicling solution
Pickling tank

Wean-Japan

Kawasak1 Heavy Industrles

Fuji Electric Co.

600~1 600 mm

762 mme}

610 & 762 mmcé

Eﬂectwe co;l length stored in entry looper car

Dehvery coil length stored in dehvery looper car

Nommal capacnty

2, 050 mmgf; max.

2 300 mmgj max.

2 650 mme$ Mmax.

30t max.

45 t max.

50t max.
500 m/rmn
24—0 m/min

300 m/mm

Dilute hydruchloric acrid
20mx5 - -

500 m

250 m

84- 000 t/month
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Table 3 Operator positions in the pickling line

Leader O
1 Coil preparation E 4

Entry section Uncoiler O
"Welder and ‘ 6

entry section operation

} Trimmer operation C#

i Delivery operation @

Delivery section ; -
i Inspection O

Process control £
T ‘ Shift member for _—O—
And otherers | lunch time m
i Shift member for vacancy #%

(Note) #; means labor saving position in future.

HNARVTHS S, FEEMHO No. 3, 4 %
W74 v EOILEC, ERERTON 518 & 4

DN g 3 75 A i

July 1971

Table 4 Effective factors on man-power saving
at the pickling line

' " Effect on man-power saving

trem (man)
Layout 0.50
Specification

of equipment 1.00
Automatic control 0.75
Man-power saving 1.00
equipment e
On-line computer 0.25
Total

3.50

Table 4 {Z;r1,

(6) BEBEEINTHATIE OB LEHL
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Table 5 Specification of the tamdem mill

Maker Machine and electric equipment

Entry side

Hitachi Ltd.

| 2.0~6.0mm
| Thickness ; e — : _
‘ Delivery side 0.25~3.2mm
i Width 600~1, 600 mm
Coil
i . Eetry side 610 mmeg
Inner dia. U
Delivery side 508, 610, 711 mmg
Weight 50 t max.
Max. rolling speed 1,500 m/min

! Work roll

Roll ' -
Back-up roll

Screw down system

Motor driven system

| Payoff reel
No.1 stand

Motors
No.2~5 stand

Tension reel
Accelerating time 300~1, 500 m/min

Nominal capacity

610~533 mme x 1, 730 mm
1,520~1,370 mm¢ x 1, 730 mm
Hydraulic screw down only
Twin drive (mechanical tie)
400 kW x 2

950 kW x 2% 2

1,350 kW x2x2

475 kW =« 3«2

10 sec

84,000 t/month
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50
40
30
20
19

0T 0263 0.4 05 o0
Working time(sec)

Max screw down speed

Screw position change{p)

Screw down speed{mm/sec)

Fig. 3 Caluculated screw down speed and
screw position change
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Talble 6 Operator positions at the tamdem mill

Leader I O
Entry section ' Coil preparation : #
No.1 stand | O
Mill ! No.5 stand i %
Main operating desk : O
" Shift member for ‘ C;
_lunch time B -

And others

5
I Shift member for vacancy

(Note) 4{2 means labor saving position in future.

Table 7 Effective factors on man-power saving
at the tandem mill

| Effect on man- power saving

Item . (man)
Automation in '

entry side 0.25
Automation in

delivery side 0.50
Automatic threadmg 1.00
Process computer 1.50
On-line computer 1.25
Man-power saving o 1.00
equipment . '
Total 5.50
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Table 8 Specification of the cleaning lines

No.1 line

No.2 line

: Machine ! Kawasaki Electric ] Kawasaki Electric
Maker “Electrie i . . .
i eqifpr;ent ! Yasukawa Electrlc Yasukawa Electr_ic
Co:l thickness l 0.25~1.6 mm 0.25~1.2 mm
—_ | ,,,,, —
Max. spged 50(_)_E.for 1. ?mm. and under) 400
(m/min) | 300 (for 1.0 mm over)
Pressure 1 10 kg/em® 20 kg/em®
Spray : Volume 1 SOOé/mm x 6 3, 000£/min %6
Pumps A C 55 kaG AC 160kWx G

Nommal capaC1ty

42 000 t/month

42,000 t/month
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Table 9 Specification of the annealing furnace

Maker
Type

Max, outer dia.
Coil -
Max. weight

Effective piling height
Max, piling weight

Burner Arrangment

Inner cover

Dia. x height

Motor

Pedestal fan Capacity

Pressure
Forced cooling equipment

Model

Function

Nominal capacity

Computer

Chugai-Ro
Direct fired single stack

2, 650 mme

50t

4,350 mm
150t

6 x 3 stage

3, 200 mmg x 5, 950 mm

.40 kW x1, 800-rpm

500 m*/min at room temp.
200 mm_Aq. at 15°C “

150 ma/ml;l, 15 kW
FACOM 270—107

Temp. control and data logging

1, 280 t/month - bell
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Fig. 5 Time schedule for the forced cooling
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3 No.,3

Machine l

Maker [
Thlckness 1
Width i

Coil .
Max. outer dia.
Max. weight

Max speed

Roll

Back -up roll bearmg

Screw down system

Motor drlven system

1 Pay off reel

No.1 stand

Motor e [

No.2 stand !

Tension reel

Nominal capacity l

Mill modulus 150t/ mm

Hydiaulic pressure 150kg/cm?
Load change

310t«<—540t

K%ﬂﬁf ﬁI%@H%

Table 10 Spemﬂcatmn of temper mill

IHI

Electric equlpment Mltsub1sh1 Electrlc
G 4-~3 me

600~1 600 mm

585/1, 520 mmgﬁ %x 1,730 mm

Oil
SN

Pinion and shp crach

200

800

400

42 000 t/munth

film

No 1 temper mill No.2 temper mill

THI

Tokyo Shibaura Electric

0 25~1 Omm

600~1 600 mm

2 650 mmgﬁ 2 650 mmg)
50 t 50 t
1, 000 m/mm 1 500 m/mm

6()0/1 520 mm¢ x 1 730 mm
‘ Cylindlical roller
type hydrauhc only

Twm drwe

kW <2 300 kW x 2

kW 560 kW x2
- N 560 kW x2 .

KW x3 550 KW x 2

42,000 t/manth

No.1, No 2 {E : iz vTFh b Yo SN
HFE & FAEEY @E I TV 5, SNAME <
TRABEA A Lol g, WGBS
BARE CHH, MELHC L » TEED
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O
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Time (msec)

Fig, 6 Practical screw position change
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Table 11 Specification of shear lines

| shear line
. Machine  Wean-Japan
Maker |
. Electric Fu i Electric
| equy equipment ,,,J,,f, o
| Thi Thickness 0.4~3.2mm
| “Widtn | 600~1, 600 mm
o l Length | 800~3, 660 mm
o e
! Max. weight | 50t
__at entry e o
Max, weight ”
at delivery ‘
. Max. outer dia. | .
) _____‘__at_entry o 2 6?0 mmz,&
| Max. piling 1, 450 mm
Prime piler height - & ™
Max. piling 20t
¢ weight o
Max. speed 100 m/mm

Nominal capamty 10 000 t/month

Note

No.1 combination

i) Shear & recoil

combination type

i) Including

tension leveller

", 600~1, 600 mm

I No 2 shear line No.3 shear line

Wean _I apan

Fu11 Electric Fuj: Electric

0. 4-3 me 0.25~1. Omm

(Delivery 450~1,600) @ 600~1,300mm

;. 800~~3, 660 mm

1, 200~3, 160 mm

50t

50t
-}mt o
- 2, 650 mmdg 2, BgO ;n_mgﬁ
. 71 450mm ' "4-25m;n
ZOt o : 3t7 7
100 m/mm . SDO m/I;lin

10, 000 t/month

20, 000 t/month

i ) Alternate pllmg

it) Including scrap
press
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Table 12 Spec1ﬁcat10n of recmlmg lines

Machine
Blectric
__equipment
Thu:kness

Max. weight
at entry
“Max. weight i
at delivery !
Max. outer dia.
at entry

Max, outer dia.
at delivery

Coil

Max. speed
Nominal capacity

7 T
Note |

No.1 combination shear line

No.1 bridle

Tension leveller No.2

55kW
o5kW

No.l recoiling line

No.1 bridle Tension leveller

T5kW
{Extension) (

75kW 100kW
Fig. 7 Schematic diagrams of te

55kW  55kW

Leveling} .

75kW

Kawasaki Electrlc

MEIDEN

0.4~3.2 mm

600~1 600 mm

50 t
20 t
2 650 mmga

2(mnmm¢

200 m/mm

15, 000 t/month

Including

tension leveller i

bridle

914 mm ¢

J0kW

No.2 bridie
S0kW

kW

nsion leveller

No 1 recmlmg line

No.2 recculmg lme

No 3 recmlmg lme

Kawasakl Electnc H1tach1
} MEIDEN MEIDEN
0.4~3. 2 mrm 0. 25~1 Omm

91dmm¢

I 600~1, 600 mm 600~1 300 mm

(Delivery 450~1 600)

50t L 50t

Pl R

) 2,650 mmg Ze0mmg
| 2,00mmg | 2,000 mmg )
. 200m; 1,220 m/min

!
T

ZOOm/mm i
|

20, 000 t/mnnth

|

| 15, 000 t/month
i ——————— e

Two tension reels

Coil preparatlon type

mmov-iS5 —m—T, dmmex154mm 5 7
Dy pT 9T AR RLTh 2T Do
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e " 2.2mm
- 2.0 1.2mm
E
= 1.5
a
£
=1t
0.5}
Qb = e
£ 1.0 2.0 3.0 40 5.0

6.0

Tension value of the entry side(t)

7.0

Fig. 8 Relation between tension and elongation
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Fig. 9 Relation between leveller elengation vs
mechanical properties
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