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Development of Continuous Casting Technology in Yawata Works
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Abstract

The changes of the technical development of continuous casting operation in Yawata Works are
summarized in four stages, i.e., establishment of fundamental c.c. technology, c.c. production on a large
scale, improvement in the quality of c.c. slab and diversity of manufacturing by c.c.. Positive research on
developed technologies after the introduction of c.c. technology has greatly raised a continuous casting ratio.
Three research thema , i.e., manufacturing highly clean steel, hot direct rolling by a high-speed casting and
manufacturing high quality bloom, are taken up in this report as such additional technologies, and technical
points in them and details of their technical establishments are analized. Slabbing mills were abolished by
introducing these technologies and a new c.c. machine was constructed by stages, which have resulted in
sharply improving the productivity and the quality of c.c. slabs and in achieving economic gains together
with energy saving. It has also made possible that a variety of steel grades are cast by an optimum c.c.
machine accroding to the characteristics required to manufacture slabs of a high quality. It remains to be
proved that we further find out a hint of improvement or development in this growth of the continuous
casting operation in Yawata Works, and develop highly competitive continuous casting technology.
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o Heating  Rolling
Ry il
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Distance {rom mold of conventional caster {m)

0 100 570 670 770 870 970 1070

...... (24) = After casting e Tr;\velling time from mold (min)
1500 B\,... /<45>=Before heating --i.-oen-- ) (5 < 0]
1 300 \ m_l—_ 1.4min —; 17 :
: 2j= er heating .
\ NN |; ]:e’l ing

1100 T : SIS
g . N =¢32 [241) Afte finish rolling- \ Direct rolling of
900 (- (3.2) =<3.2>\ =& r finish rolling sz b A

Temperature of slab (C)

700 Thin slab caster ; :
500 ~5007C =Temperature of hot charge rolling """
0 100 200 300

Distance from mold of thin slab caster (m)
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billet caster!S0. 15
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(O——————— Wire,Rod < s X '78 Billet caster
Start of production by CC i i shut down
—_t Wire, rod > To Kimitsu Works
Scamless pipe < -
Tobata No.1 for middle diameter ' (= Seamless pipe——=——-." X '92
steelmaking plant ) O . ! for small diameter !\ Billet caster
bloom caster 132-155 ' '\ shut down

bending Tobata No.3
Steelmaking Plant
Boom caster

= Induction heater in tundish

i< 450>}

7 < PO Y
Billet 230 320
)

Bloom -

"Break-down
by blooming mill in Tobata

*72 (O—————————— Single or double Electro Magnetic Stirrer (EMS) =)

— Seamless pipe for sma. dia
L Seamless pipe for sma. dia
Rail

------------------------------- Soft reduction

Convex
roll

<III]IIII[]III[IIIII]IllllllIIlIIIIII[][]IIIHIIIII[I[] Soft reduction zone

Y,
RIB Cast Soft reduction
by flat roll!36-162) by convex roll

4

Induction heating 45!
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Basic technology Scale up of equipment & mass production Increase of efficiency for production Quality improvement & multi-casting
Ferritic stainless steel 7!-176) =
=——— Pipe, cold sheet, hot plate ———\ High carbon steel =
N | /—— Tinplate for ———————— 13%Mn, Porcelain ename} ware!77-18) —
. commercial grade 51! Special steel
c i — Tin plate for ~ Tin plate for
i high qualit ————————— drawing & ironi DI
¢ Heavy plate 163! i 164:169) drawing & froning. (D) Vertical
) ——— Super ultra low carbon stee] (SULC) ~ caster
High Si & low Si electrical sheet for deep drawing olo
; )
Bending caster  (T1-Slab caster)
2strands Sumitomo-concast type N Pipe, cold sheet & hot plate =>
----------------- Slab tinckness : 250mm Commercial
10.5mR \—— Tin plate for S
6 :poin(s unbending commercial grade 3 \——— Tin plate for higl lity e
2 : in plate for high quality
T Metallurgical length — Heavy plate t : :
1 ML=37.5m : Super ultra Jow carbon N
/ { {
T *79 ~ Operation start (S High Si electrical sheet!*V
9 Silicon steel
N Bending caster Sumitomo-Concast type (T2-Slab Twin caster} \ Low Si electrical sheet!™ =t
c '83 ~ Operation start Tin plate for ==
¢ commercial grade & cold sheel Commercial
Twin mold in | strand
................. . \ L s Twin mold in [ strand A\ "
10.5mR Slab thickness : 250mm——-c>  Modernization Straight 2.5m Siab thinckness : 250mm —-Tin pli}l_ii? —h-c:>
"""""" Y B
6 pmm\ unbending Vertical bending caster 8.0mR 6 points unbending quu:\lily
ML=28.4m Sumitomo-concast type ML=32.6mm - SULC —c>
’93 ~ Operation start
1990 1 | 3 1} 1995 -
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