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General Description of Main Facilities for Producing Ultraheavy Steel Plates
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Synopsis :

Since April 1971, ultraheavy steel plates including such grades as ASTM A387Gr. D and
Ab533Gr.B. have been produced in Mizushima Works, Kawasaki Steel Corp. In order to
meet with the severer requirements on qualities from customers, it is much better to
produce the plates in an integrated iron and steel works, where the selection of raw
materials is favourable, application of suitable processes and facilities are at will and
moreover the integrated quality- and process-control are available. For the production
of the plates, modern 180 t basic oxygen furnaces, by which a clean mother metal of
lesser tramp elements can be fed, a 100 t LRF (ladle refining furnace under the license
of ASEA-SKF), by which extremely sound and better ingots are able to be produced, a
6000 t forging press for obtaining rolling material of sound and homogeneous internal
structure, and a modern plate roughing mill are applied. The rolled mother plates are
then treated in the ultraheavy steel plate finishing shop, equipped with a 3000 t
leveling press, a heat treating furnace, an automatic surface grinding machine and

other auxiliaries.
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Since April 1971, ultraheavy steel plates including such grades as ASTM A387Gr. D and A533Gr. B.

have been produced in Mizushima Works, Kawasaki Steel Corp.. In order to mest with lhe severar

requirements on qualities from customers, it is much better to produce the plates in an integrated

iron: and steel works, where the selection of raw malerials is favourable, application of suitable processes

and facilities are at will and moreover the integrated quality- and process-contrcl are available. For

the production of the plates, modern 180t basic oxygen furnaces, by which a clean mother metal of

lesser tramp elements can be fad, a 100t LRF {ladle refining furnace under the license of ASEA-SKF),

by which extremely sound and better ingots are able ta bs produced, a 6000t forging press for

obtaining rolling material of sound and homogeneous internal structure, and a modern plate roughing

mill are applied. The rolied mother plates are then treated im the ultraheavy steel plate finishing

shop, equipped with a 3000t levelling press, a heat treating furnace, an automatic surface grinding

machine and other auxiliaries.
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Fig. 1 Schematic representation of main facilities
for producing ultraheavy steel plates
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Table 1 Main specification of LRF

13 Heat capacity | 100t

2) Heating equipment :
a ) Transformer ¢ 8000KVA,
| max. 11000kVA
b ) Dia. of electrode 12¢inch
3) Ladle shell :
a ) Inner dia. " 3250mm
b Total height 4 450mm
c 3 Material Sus27

d) Stopper " Electromotive stopper

manipulator

4% Electromagnetic induc-
tion stirrer

a ) Induction coil * Inner dia. 3450mm

. Helght 3100mm
b ) Low frequency con-
verting generator ' 350kVAx 2
¢ ) Frequency i 1.0~~1.2Hz

5} Vacuum system
a) Type Five stages steam ejector

Three stages condenser

0.05Torr

¢ ) Ejection rate 45kg/hr at 0.05Torr

d ) Steam consumption| Max. 11 900kg/hr

by Operating pressure




Vol. 6 No. 2 PR R R 0 A 9 285
_ 15 (o . 20§t .
: ; i -
; J0 T 260) :i :
| i EY L) ST . b
T N ] i '
LETEY ! === [ i ‘
s | f : A i:
"" . R i
e - . S e |
S e it i ety TN
5 LT = o | o
v 7 D T
! ; }%} 1 100f550 T 360t - -
: Gia] |27 =1 "
N vl = -
i a i =
L © ‘ =]
3 ! ! 1= .
3 S i ; R T -E
ElE Floor 1 500 [ o ]
B oor T | LL“ 2 o STy ST H R
INE3 _ 1 s : !
§m T T _aaa0|l[i ENERRLYiz g I
= i e [ uw
5 - i .
‘88I Floar | 30 "I“ e H:H-HT il
:1|;‘ d‘ T Floor - 500
ro ER =< = 5
ES ju 7. -
+1: Heating unit ‘ L i\
2 Furnace transformer TEE‘ s
1% Vacuum cover B

{10 Alloy aopper

1 Pillar and gas cooler
{6)TFirst hooster

17 Ejucter tower

183 Duct for dust collectar
‘4 Stopper crane

Ny Stopper heating furnace
A Ladle

iz ladle car and stirrer
1% Control reom

‘b Belt conveyer for alloy

Fig. 2 Layout of 100t ladle refining furnace

Fig. 2 @ LRFOILH v A4 7 & | &L,
Photo. 1 =+ O X EHe Y., ZOFRIL, 7
~ 7 EA T L SIS B S L, B
TLLRFHSRA oS BB L, HZER A%
T -\ BIREER T,

LR FOuBAE R BEEe v 5 %A
(zh&#LD-LRF&u5), 100t/ch 44 x
L,60t 110t F oo U A ETHS, 30t

Photo. 1 100t ladle refining furnace

BEWORESAY VL8N (EF-LRF &uv
531195t ;b 3tfch THE,

L R FHrHi s oW Ha @ e T %
#o5h 18-8 AF v L AMECH L, W OEHN
H b LR A AT A, NI A A
B v — Al y F v At 7 v Bl
ThbD, K&EIhTVD,

itk fncil, A5 754 vis SUHETE Lo
EXHC vy (mFrewn) VTS,
SRS L b EEREOBRSTRE TS, Ty
Do F 5 ORI - TS,

mEEFRAEO T — 7 BRF LR —HETH
h, 3|7 —rmESRic kL, ¥y 2°C/min
OIEEE A HER L, ROSEHED 9.6MW %4
AT %,

FRB RO LS RS EAIT I T
fob D b BEE R AT L Ak (Phote. 1
B BB IR L LRECHEE TS
BIERW R B Y bt TAZ -7 — EFRL,
Zh2 L RFOCEMCHS TS,

— 155 —



286 Mo BB W

A2 —F— %St T L Fig. 3 ook &h
T Ha 90° DIHED 1 ~1.2Hz B 4 %
R, BHE L oh LT 2 o TR (350kVA)
ORBERAEL, Fo D THE/ZNE A
LRF SAMCRR 34 Do B0 EE 7 i)
WOAETTE & 0 IEER, SEbEyFAL AT b,
AECEEEECR T LA, hRTTROLEY
Fvtia,

ZOBRIRDAC— FilE TR, Fismic
b 70~90t/min w4 509,

i~ L BB+ BB EmE L, B
S BRE S b, ERE U2 05—k IS
B o Ao Embinh, T DA RER A

O G

[ow frequency

(O3 G+

converter
Rectifier Mag. FExciter Main  Stirring
amp. motor coil
: generator

Fig. 3 Schematic diagram of stirring system

April 1974

Fig. 4 wast,

T AR Fb T 0.05Torr 7, “oy k¥
AZ =T LD S hlRT D e, Iy
MW TH 2458 v ~ # (porous brick)
%) 1Kgihr BEDT A < v AFR ZIAD A
O T 5,

/5%, LR FEECIOREs ORIER D ovms
fRpfiad A%, ol D BRI D FRd ot 7 A LB & b
LT DG oRGid, AR v 1
T eh TRbE, BEHAHET Lok cie
Ak 3= T AR X0 WA S e i A
Sh, WENNMBE~=7 v -2 —CRHE S h
5,

EOMDMBIERE & U-CHEEAE, IR
A, HEA Y TR LOREIRRE S C B D
MRS DG TILERET S,

BHIAETLA L » =B TAXI LA &,
LR Fi& Fig. 2 oFg (FAD wh 2
~ P &I R, 2 v v TRER B B
i, AL END.

FERRBO LR FEMI TN T AL,
ShioPEREC L oA s, Hiode

c
B To atomosphere
‘—_— -
| -7
j Lid bridge
_Coaling water o e
r
¥ |
After candenser |
Steam header |
A .
:%Agr‘ Pillae]
2 AL

g Al
Steam

Lla

AZe
Drl—

Hat wett

PN BRI NS N
R A A R

Fig. 4 Schematic diagram of degassing system

— 156 —



Vol. 6 No. 2

R ELER O MR "

SBATEH DR & B A BB LU, K
AN EEAEOR BTG A By~
HAZ b, KEATECEBIT 5031109,
BRI, B EFAREAN R NL T, L
ABBEOKTBEEILL, \ALHHRED
WM LT AR - TV 5,

PR BA L T O AR s LTRY BIRFR
DOLOEHEL, HHERLHSTW-D,
BE»ET T4 E, BMEHENILEERER
BEhioEETH~ BRI T,

fods, MEOEES e v AL (M HOH
MadETaBGr LRSS, (Fig 2R

A 5 -
o0k E a2
= | 3 [Stopper set
iru“sf% Ist heating  {=|Degassing =5 2 and transfer
L g -1
2 -
5 =
— % 5 2
5 1650 g g o
T za & =
< w I ER g
o = l l 3
w vz E =
e 2=
S o
° 16001 =
: | -
El
E .
E
& 1 550F
# Usually poured
without 2nd healing
15005 L r L L L
[} an £l % 120

Treatment time (min)

LD¢Tap
LD(Ladie’|

Fig. 5 Practice of refining in ladle furnace

B2 B E LR E LA TR T,

MERIEN DA Ly ATl E T, H&#kRG
2~3hr/ch T# 5,

Pl S mEE e Lo i 51, LRFE
B, BEAHECHEITE Do, RO A
Fe A LT, ROL5 T Chi iR A i
£ TUA,

) G4pkokBREMA D, REHL

L& CIREBEORMELEETR D,

1) By ARREAYGE - Th ik, SEAR

SmE Y EDHOCMLAOSRIEANTETH
Do ETBA AT FERBAYAE Tk
REFASBELHETL, BREHLHE» L

oETHEEME 5 b, AT —1
HERAREZ Y2 —LTED,

(3) Py o EBARMORS R & &
T

@) WERm R+ oBERShT0, B
WET A RIE AN CTOREE T AT
THD, AOEEASLCBREL TG5O,
FORENE -TH 5,

(5} EY 77y 2 ARG CHESORR
THECH B

(6) KR HHEOEROEMHL, B, (&
EHEEA 5 7T T, FERRE CRNBIERM
WML T IRER) oF M o ni-
LT kb, LRETIRZOIEE® AL
R TE AEFF T A RS EARTEDL,

32 BERE

3-2.1 T#ERE

LR FiZ THEB & h -y, BRcHEETES
wEb R, BhomBdicEA s h, BREAER
Exchghinsg,

FEIT 6000t 887 LA (Hydraulic $##)
i TiTebh, KIROFIECALLEROR S
7G5,

BMET Lica 7 i, BETHBCEOE
WA AGICW Y Hah, 0¥ FERMAL
B A X, REESTCRM, M S A
%, O, HYAEEHRENETAS T OME
B HAAH— 7 THRYIL, ErEET s, 100°C
BT cdgsifEsE, FrbmbHL, K87
FAva—ER-CRELTHEIL, BNIEOR
REBREAHTTL D, WHEEL AGiASh,
HETEASE LA 7 7L, B LB HEEI RS,

3-22 FBFHITLATIEH

L 7w % Fig. 6 i,

LR F2b%i Anic#sgis Fig. 6 o # 30
BIFCEASHS, COPRERBROSHENIT
e ISR ENT 1300°C TH 5,

v wciBi s E S sglHEh, 7 V-V
T H000t FvADw=EaLv—-&— BT h

-— 1567 —



288 JI oy g R

April 1974

1_8999_!
z1 19 17 ; 1‘3
e 0 o0 o g B
¥ AF
#30HF O.R
T _ﬁ ﬁ o 'M_"F:i Tk 0O.R : Operation Room
— :@ i:g . Pr : 6000t press
Mp  Manupulator
F.S F.C Pr
. D A.F  Annealing furnace
L?_f'_l - F.C : Flame cutter
Delivery #IHF 120t heating
77777 e - e e A furnace
J F.5 ! Flame scarfer
r 5.G I Surface grinder
L B 5.1 Surface inspection
A
Ne—}——

Fig. 6 Layout of forging shop, concerning forging practice of the slab

Bo TEEa b —x O VU0t FIMLE TR
HTxd, chilboTROMEY 7 VAT Y
B, Fz—vERAuTrsv— vl n g
&L AT A,

#E 7 v A Hydraulic #8lo 485
EARBEHcHD, ESETH 7200t F °F

Photo. 2 6000t forging press

Y%, F—3A Mk 6000mm, AL —20%
3000mm CHRROEEL 3300x6 000, FEEIAME
tx 315kg/cm®, HNLT + LA A THD,

YRR M A 5 7 OfaEFT L, B TR
U CREMA T S 2 22 % %, BT A533B =
A387D fr Ok, T OBEMIIARERE O
FECHY, BEY— PG KDBLEY — Mo
BEERC, 80t AKE, 100t AW E 241130t
TP TlEMia n g,

A7 T ENBRT LI ERE EiET e
—h Ny B, FFA VR, T - KA —
Ty — i EE TR S,

Photo. 2 = 6000t 7 v 2%, F-B@ET
F WA Table 2 2771,

33 EEZHE

331 THEBEE

BHixrkz, EHEECSELEEERAS 7
MIFHR TSRO D, R T8 T s Ak
—IHOIREY RS, TERHE LT ngdr,
A TBEERY 72—, HICEETE D,

(1) ~57%Ah

BHTH TFABIIIS - 40, ERTS
SEANRFEER, ML By v 2 A T
Ly, FEwHo (5

— 168 —



Vol. 6 No. 2

P pr A IR S S (S o B

Table 2 Specifications of main facilities in forging shop

Facilities ‘

Specification

Reheating furnace
(confined for slab

Number
‘ 1
forging)

Forging press ‘ 1

Type: Batch f'ce of mobile hearth
Capacity : 120t/charge
Temp.: max. 1300°C

Type: Full automated high speed
free-forging hydraulic press

Capacity: 2000/4000/6 000/7 200t

Daylight: 6 000mm

Stroke : 3 000mm

Column distance: 3 300 x 6 000mm

Working hydropressure: 315kg/cin®

Controlling method : Digital control

Manipulator ! 1

Type: TM60-SECO
Capacity : max. 60t ingot
max. moment 150 m-t
Operation : Simultaneous remote control
with forging practice
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Fig. 7 Layout of plate mill confined to ultraheavy steel plate rolling
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Table 3 Specification of reheating furnaces and dimension of slab

Batch furnace }.llllglzlc]:avy slab reheating

Type One way top firing with One way top firing with

top gate front gate
Construction Aug. 67 Febh. '71
Space 4730W x 7 700L x 2 800H 4 950W » 6 550L x 2 300H
Fuel LPG+BF gas LPG+BF gas
Capacity (t/h) 3.0 5.0
Charging By pit crane By mobile hearth itseff
Slab size (mm) 75450 in thickness L 300800

900~2 200 in width 1 400~-3 600

1 400~4 400 in length 2 500--4 80O

Max. 25t Max. 65t
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Table 4 Specification of plate mill

Rougher Finisher
Type 4 high reversing 4 high reversing
Construction July, 70 April, '67
Work roll {(mm) 10206 =< 4700 1 000¢ = 4 100
Back-up roll {mm) { 19004 x4600 19004 x 4 000
Roll lift (mm) 800 550
Main motor DC3 750k W x 0+ 40/100rpm = 2 | DC3 750kW x 0£40/100rpm x 2
Driving Twin drive Twin drive
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Fig. 8 Layout of ultraheavy plate finishing shop
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Photo. 5 3000t levelling press

Photo. 6 Surface grinding machine

Phote. 7 Quenching of test-coupon
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Table 5 Specification of main facilities of ultraheavy plate finishing shop

Facilities ‘

Number

Specifications

Leveling press | 1

Type: Oil pressure press
Capacity : max. 3 000t
Daylight: 1500mm

Stroke: 600mm

Column distance 6 300 x 1900
Working pressur 270kg/cm?

Heat treating 1
furnace

Type: Batch type of mobile hearth
Fuel: LPG

Capacity : 100t/ch

Temperature : 400~1 000°C (£15°C)
Effective space 5000W x 1 200H x 15 000L

Flame planer 1

Type: EP60 flame planer

Capacity : 50~-300mm in thickness
max. 4500W % 16 000L
Fuel: Propylene

Surface grinder 1

Type: Mobile type of automatic control
Capacity : Standard 0.25hr/m*-min
50~300mm in thickness
4 500W x 15 000L

Test coupon heat 1

treating furnace

Type: Vertical pit

Heating capacity : 6t/ch

Fuel: LPG

Temperature : 400~1 000°C (+10°C)
Coupon size: max. 300x1150x 2 100(mm)

Test coupon guench 1
tank

Type: Vertical pit with stirring
propellers

Water-supply : 2t/min during treatment

Coupon size: max. 300x1150x 2100

Transfer crane 1

85t (60t with lifting magnet)
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