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Synopsis :

Heavy steel plates are incresingly demmanded by many industrial sectors, and the
quality requirements for reliabilty are getting more stringent. In order to meet these
requirements, Kawasaki Steel Corp. has developed manufacturing techniques for
ultra-wide and heavy steel plates up to 5300mm in width and 95 tons in unit product
weight through the establishment of techniques for removing phoshorus, sulfur, and

hydrogen, as well as the study of optimum shape of mold for large ingot.
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Heavy steel plates are increasingly demanded by many industrial sectors, and the guality requirements

for reliabilty are getting more stringent.

In order to meet these requirements, Kawasaki Steel Corp. has deve-

loped manufacturing techniques for ultra-wide and heavy steel plates up to 5 300mm in width and 95 tons

in unit product weight through the establishment of techniques for removing phosphorus, sulfur, and hydrogen,

as well as the study of optimum shape of mold for large ingot.
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Facilities or conditions

Desulfurization of molten pig iren

LD (180t, 250t /heatt EF (30t heat!
Ladle refining furnace {100t ‘heat}
Ladle refiming furnace {100t/heat)

RH degasser [(180t, 250(/heat)

Inert gas shieled bottom pouring into
big-end-up molds

6000t hydraulic furging press
Slabbing mili

Dehydrogen annealing

Four-high reversing mill

Hecat (reating furnace

30001 levelling press

tlame planer

Automatic surface grinder
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Heat trealment of test specimen

Manufacturing process and facilities for heavy plates at Mizushima Works
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Fig.2 An outline of the double slag refining in a LD converter
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Table 2 Eifect of sulfur content and bottom

) pouring condition on cleanliness of

process $A533B CL 1 steel plates from 60t
big-end-up ingots

Fig. 6 Ratio of dehydrogenation by AIS degassing

B A RO E L RN GBSO A4 R B Plate thickness Momm | 250mm
TRk OERRCR A B R A Pouring temperature e e
AN E A EOMIE I E S L2, 200t — b T and shielding gas Not shielded Inert gas
0min RHALEL: LY, LRF oM > 13174 Yype | Positions| B
0.7 ~08ppmE TREGHE LM T E D, 1 v © 602 ¢ oot
3.3 f:'i m ) " TCM (.02 0.02
&£ BCQ 0.02 0.03
PRGNS en H OBER D 226121, 1A 2 BCM 0.01 0.02
POREBIEINTA & 5, otk A Eostm £ . oz | oo
O e (e F FRR L AR 4 D 2, EEE S | dp | TOM 0.03 0.00
S5 DU £ UAF 7 O R o % s i‘ﬂ BoQ 005 | om
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ThhHT #T:Top, B:Bottom, C:Center of width, Q: Jt, M: bt

Table 1 Contru]ling items in pouring process

Controlling item Method Frocedure
Optimum pouring +5.. .
| Are heating {1600 " ©1°C bottom peuring
temperature i 0
_ - L R - ——
) . i1} Selection of refractory 1) Pouring speed : 150 - 200mm /min
Optimum pouring speed
12} Nozzle piacement (2} 3 nozzles
Prevention of molten {1} Inert gas sealed bottom pouring " {1} Oxygen content in mold : max.0.1%
steel oxydalum {2) High viscosity flux P12 Flux vn-.cusny 4001 at 1250°C
JR— - i S S -
Prevention of hydrogen {1} Preheating of refractory and flux . o
Preheating temperature : 150°C

absorptien {2) Inert gas shielded bottom pouring

Depression of segregation | . - . . - anos
| Big-end-up meld Top discard of ingot : min. 20%
and center porosnly !
|
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Table 3

Outline of plate

Facilities

Reheating furnace

heavy plates at

rolling facilities for
Mizushima Works
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I"hoto. 2

View of hot forming of an ultra-wide-
and-heavy plate for pressure vessel

Plate mill

Specifications
Type : One way top firing
© Space @ 4950w 2B 5507 = 2 9004
{mm)
Fuel : LPG + BF gas
Slab size : 300~ 800mm thick
1400 -4 000mm wide
2500 -6 000mm lang
Max. 1101 in weight
Type : 4-high reversing
Waork roll : 10204 > 3 490mm
Back-up roll @ 24004 X 5 390mm
Main moter ; B000kW x 2

Rolling foree : Max. 10000t

Table 4 Typical examples of ulira-wide and-heavy plates manufactured at
Mizushima Works

Grade

JIS 5841

"

ASTM A533H5 1

"

ASTM A516 65

"

BS51501-224 -32B

"

IS SM41A

Total

Note : Manufactured since August '78 te June '79

. ¢ ¥

v

Dimension  (mm) Weight Tatal
e e Quantity weight Applieation
! w T ! (kg) (kg)
250 4880 4965 47550 1 47 550 Press hed
250 4 88¢ 5965 57130 1 57130 Press bed
183 ;4085 12 580 65 800 1 65 800 Test plate
b
250 4 400 7 050 &6 900 1 60400 Test plate
164 | 5310 | 5400, 36900 1 36 900 Pressure
) vessel
164 5310 5150 35210 1 353210 “«
76 | 4820 | 9430! 27120 8 216 920 "
76 4740 9430 26 700 4 106 670 "
76 | 4710 | 9430 26500 1 105 980 .
Base plate of
170 4930 8950 59100 5 295 500 bridge tower
27 1028 560
I I A R .
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SHEDHLK 2 R L 72,
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Mot/ A8l F SR O BEAE 27T - T B,

QOA, 12400 8k 3R, 63 (1077) 13, 101
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