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SUMMARY 

More than ten years have passed since continuous casting oecane a part of the 
steel industry. >**•.<«   me 

Devórente u, continuous castin, tam boon „„„^ fop ^ ^ 

ta e       T '.T'^ """"* MCU"eS' ¡n0lUdÍ"S "»^« T construction, have reached íJOO throughout  the world. 

In Japan,  our Sumitomo Mc-lal   in«t3n^     •-   ± 
1Q,r        4 . in-tailed pnot „achino firstly in 195s and since 
1965 continuous castin,, machines increased ramdlv „„H   •    «.- 

Hindin« »ach.,, ,„„„, construction " *"" """ ^ ^ 

in 19 3 ana started on developments of continuous castin« „f steel, beoause we „J 
expected ceo.«!, profits ^ futur0 prospco¡s of 

This is a sugary of a paper issued ur.der the 3a»e  title as 11^0.14/40. 

-cent ,s presented as ^r"^^^^^•;^ 
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We installed above pilot machine in I955 and have endeavoured developments of 

continuous casting technique of steel. 

Now wc installed and are under construction ten machines in Japanese steel 

plant, including our own machines. 

Especially we present to this symposium about developments of continuous 

casting machine of steel billets. 

!•  Developments of S type (curved mould type) continuous casting machine 

Hither Lo continuous casting machines of steel were vertical type and total 

machine heights were greatly tall.  This is large defect of continuous casting of 

steel. 

Concast and Mannesmann groups have developed S type or curved mould type 

continuous casting machine for the purpose of solution of such defect.  That is, 

the steel cast is made to follow a curved path on emerging from the mould by the 

simple thought of using a slightly curved mould instead of a straight one.  In 

this result total machine height becomes Iocs than half as compared with vertical 

type machine and total election cost becomes fifteen per cent cheaper, as a result 

of total height of machine becoming low.  Moreover this machine is able to install 

easily in the existing casting shop, for it need not to build new shop. 

Our Sumitomo Metal installed the first two strand curved mould type continuous 

casting machine at Kokko Steel Works Ltd in i960 according to assistance of 

Concast AG.  (Table l) 

This machine began to start from May I966 and is casting about 10,000 t 

every month now. 

Table 1 

Outline of specification of continuous casting 
machine at Kokko Steel Works Ltd 

Furnace 

Ladle Capacity 

Type 

No, of Strands 

Sections of Billet 

Basic electric arc furnace 

30 T 

Concast, Curved Mould 

I30, 190 mm / 
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Hcifht 

Ta"blc 1 (continued) 

, , + 1.2 m 
* On - u,0 in 

Bordine Rad in; 

Arii.ua! Capacity 120,000 T 

?»  Development of mullistrar:;} continuous casting machine 

We be--an !o •¡••;-i:"<i  .••¡v -.'rand curved mould typ>e continuous cantiti/: machine 

from Spring oi' "1966 and operated ['rom September I967, at our Kokura Works. 

(Tabic ?)      Vic have lakon our experience of continuous casting in this machine and 

adopted some automatic con!.rol system. 

These new trials succeeded and monthly production went over 10,000 T in 

only three months after operation. 

We intend to produce 20,000 T every  month from July 1963. 

Table 2 

Outline of specification of continuous casting 
machine at Sumitomo Metal, Kokura Works 

Furnace Li) Converter 

Ladle  Capaci t,y TO   \ 

T.Y,.- Cor.cast, Curved  mould 

No,  oi' Strands 6 

Seoliun.-.   Cf   |iil.]cl 92,  110 mm / 

ìlei -"lii F !   + \ 'J In 
-  1,.   m 

;> ¡;.¡in..- L'adi us ','.'•  m 

Annual   Cacaci ! ,y 200,000  '1' 

3«  Qualities of billets arid productions 

Continuous casting Li Hots have the advantage that billet surfaces are 

excellent and chemical so^jrefjations are less as compared with conventional ingots« 

We have produced various kinds of steel by continuous casting machine and con- 

firmed to ¿jot ¿jood quality production. 
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'1«  Economic profits of continuous casting 

Economic profit, of continuous casting of steel are as follows: 

(l) Simplification of manufacturing process 

{c)     Improvement of production yield 

(3) Improvement of atmospnore in steel casting plant 

(4) .Decrease of labour cost 

Por the:,, above profits, we can decrease production cost consequently. 

Our Sumito Metal could improve about ten per cent in production yield and 

decrease four per cent m production cost.  (Table 3, Table 4) 

Table ^ 

Comparison of yields between continuous casting and 
conventional casting (Deforming bar) 

on • ; Making 

Charge to tap 

a; ' ;- Ca, 

Continuous 
Casting {%) 

93.9 

97.? 

Cast In 

rood t>il"!..| 

Total 

Bloominr 

Hoi lin/: 

99. ¿' 

%*> 

Total 

99/ 

7.1 

Conventional 
C'a s tir C^-íinr  (i) 

93.9 

06.;, 

'f.'i.'J 

-l'.9.C 

99.l 

77.0 

Différence  (%) 

Li.'.l 
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Table 4 

Comparison of billet cast between continuous casting and conventional castina 
Un percentage of conventional blooming billet costs) 

1  Continuous 
Casting (fo) 

Conventional 
Casting (fo) Difference (%) 

Materials 83.9 83.6 +  0.3 

Op eration 

(Furnace) 

(Casting) 

11.9 

(5.0) 

(6.9) 

9.1 

(4.9) 

(4.2) 

+ ,?.8 

Ingot Cost 95.8 92.7 + 3.1 

Blooming Cost - 7.8 - 7.8 

*: .let Cost 95.8 100.0 - 4.2 

Co icli ision 

Continuous casting of steel is popularizing throughout the world as epoch- 

making casting process, because it was confirmed that continuous casting can get as 

good quality productions as conventional casting and decrease production costs. 

These facts were confirmed by experience of our Sumitomo Metal also. 

We believe that the future prospects of continuous casting arc brilliant 

and promising. 
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Introduction 

«ctir, *Ü Wel1 kn0M1' m°/e than 10 years have Passed since continuous casting became a part of the steel industry    But iu r-vl   !   T       «. 
have been remarkable, for the number oÄnutV   sUng^h" ^^ 

Reasons ÌZZ? ^VM ' fClUdÌng madÜneS ""** ^iuon 
S not     ?       remarkable development of continuous casting of steel 
exist not only in its economic profit such as simplification of 
manufacturing process, lower cost of equipment,  incr ase o? yîeld etc 
but also in general understanding of qualitative superiori  le   of 
continuously cast billets over conventional ingots, i. e.    their improved 
surface, reduction of segregation which is inevitable to large îngo?s 

_ In Japan a pilot plant for continuous casting of steel was fi-ct 

ìli       Since ?S 'i'66*1 ï°rkS 0f SUmit0m° Metal  Industrie^fud ,' ;St 

£5 it   I s     I I?" wt\CaStÌng machine has increa*ed in "umber ana it counts 25 plants, 17 of them in operation and 8 either under 
ÏÏUS^Ï 0r in.detemination t0 ostali, as seen in Table!.   Thus   the 
spread of the continuous casting machine in Japan is remarkable.   Bes des 
there are many companies who have a program for such a machine.   Therefore 

sïeîaî yea• ^^ madÜneS are 6XpeCted t0 be over 4   a^r 
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Aún of Continuous Casting of Steel 

Continuous casting of steel has the following 2 ai• 

1.    Simplification of the manufacturing process;  2 

Increase of yield 



T 

TD'WC. 

•Är> SäST? Œx^i- os,5 » Reheating    —   Rolling * rooming 
It is possible to simplify the above process lareelv when im>ot-m-,l-in, 
equalizing and blooming are replaced by continuous    aï   V     art       "' 
more    the cost oí  equipment for continuous castinß  is onl    so , 
of the cost o   a bloomer.    Moreover the ready chance of h li      se     on 
is possible     or the operation gets flexible:    Nextlv,  the to a!      ed 
of a product to raw material of melting is about 75°    n case of thè 
conventional manufacturing process through ingot-making, equalizing and 
blooming, while that is about 85°, in case of continuous casting     Th 
means about m improvement in yield.    Naturally, such'simplifkat on of 
a la?geCs?ale      MproVanent in the >'ield lowCT "he manufacturing cos? ?n 

2.    Developments of Continuous Casting of Steel bv Sumitomo Metal 
Industries, Ltd. 

As stated above, in Japan there are 25 machines which ar» either in 
ft?   onï ti Xmd/\COn/tTUCtÌOn-    tor company, Sumitomo Metal   Industries, 
Ltd., got the start of continuous casting of steel in .Tapan.   Takine 
notice of economy and a promising future of continuous casting of steel 
our company concluded a technical assistance agreement with Mr. Irvi•  ' 
?nS^c:,(COnfSt AGi' piTer in the field of continuous casting of steel, 
in 1953 and set about the development of continuous casting of steel 
In 1955 our company constructed a one strand vertical continuous castine 

ÎÏÎ     f ilT 0Saka Steel WOrkS' that ÌS a test Plant havinS the output 
cetina ÍIÁ    ' "5 T",'• ¥\g' L    ÍÜ faCt' this was the first continuous casting machine of steel m Japan.    This test plant could cast square 
billets m the range of 75mm to 17C.nm.   Using this plant we endeavoured to 
develop techniques of continuous casting.   At that time there were few 
continuous casting machines in the world and the technical  level was verv 
low.    For about 3 years we had continued to study not only in metallurgy' 
of continuous casting, but also machine designs.    It was found out that 
continuous casting of steel has no metallurgical difficulties and, 
moreover it has many economic advantages, so that it is sufficiently 
available for the commercial production of steel.    In 1%0 this test plant 
was remodelled in a vertical 2 strand continuous casting machine with 
production rate of 30t/hr. by our design for the commercial production. 
This machine is shown in Fig. 2 and Photo. 1.   The machine is supplied 
with molten steel from a 30t basic arc furnace and has cast various billets 
of carbon steel, alloy steel and stainless steel.   Table 2 is an outline 
of the specification of this machine. 
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Î -  f;r-   v. 
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I —. * -j 11 è   >fc    > jLr*Si Eli «• 

•"•»•••«•••"HB0REZ3HS!] 
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;  • 

Fig' *    ÄK^ÄSg"4 ^ ^«^ Casti* ««hiñe, 



nv'wn. i/j/.-j! 

Jg-  2     General Assembly oí 2 Strand Vprtir-ii rw o      • 
Sumitomo Metal. n^ SiÎ* Vtrt,tdl Cont•us Casting Machi Sumitomo Metal, Osaka Works me, 
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Photo. 1 View cf 2 strand Vertical Continuous Castine Machia Sumitomo Metal, Osaka ltorks      casting Machine, 
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Tabi*  2. 

Outline  o' Specification 

of   Continuous   Casting  Machin» 

at   Sumitomo   Metal,    Osa>a   »orks 

Furnace Basl^   Electric   Arc   Furnace 

Lad lo    ¡'apa o 1 T 7 

Type 

*   of   -Strand 

flections of B1Uet 

Height 

Oscillation Stroke 

Oscillation cycle 

Oscillation Ratio 

Cutí 1 n«   Devi, ce 

Annuel   Capacity 

SOt 

"oncast,    Vertical 

185   150   ZOO   260»* 

FL 
&2m 

-7.9 m 

6~50 

4 0 — 70. mil 

1 : a 

Tourch 

3Q000T 

As the first continuous casting machine on a commercial scale in  i-man 

OoSnïh SîS.îïï"atCd WÌth0Ut anV tro»hI< ^ ^   -dicedl H   t S" 
stock is Se n  n 1  C0V7in8 Spnnfi steel   for at'tcmobiJes and roll in» 

°nf
aS the pi ineipiil  product, machine-structur.il  steel,  hear im- steel 

strutturai alloy steel and stainless steel.    Results „f   his suive   ínI 

^WXÍl^eCrh
f0r thp.i^r¡al I-siüii!t "of "nnnuí 

in .lá¡Sn? continuous casting has been rapidly accepted 
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use, but also for other compares und"r   h   to^S*•, ?ly f°r °Ur • 
licenser.     Till this day we have construerf tlon.of c•cast AG, our 
including our own machines.    Besïde     4 SiL a

COntlnuou* "sting machines, 
This figure means 40?, of continuous UltuZ ÍTI    * "^ const•ction. Table 3. continuous casting machines m Japan, as seen in 

Tttol. & 

10 

Continuo«, casing Machines Con.tructed 

^    by Sumitomo Metal. 

Steel works 

8Ufflltomo Metal 
Industries btd,   Osaka 

Yam to Iron A fîtes] co 
Ltd.    Hlkari 
Nippon Yakln Kogyo 
     oo.   Ltd., 

Kokko Steel Wbrv8 Ltd. 

starting up Type 

( 1955) 
I960 

I960 

Vertical 

1965 

1966 

Yaaato steel Works Ltd. 

Sumitomo Metal Industries 
 Ltd.   Kolcura 
Kawasaki steel 
Corporation.   Ml smanimi 

Yawata iron A Steal 
00.  Ltd..  Hlkari 

1967 

1967 

Vertí cal 

Vertical 

Curved Mold 

Curved Mold 

Curved Mold 

1968   June 

Nlahln  Seiko 
C°.    Ltd..   HUneJi 

Burnito» Metal Industries 
Ltd..  wakayana 

1968   Sep. 

1968   Sep. 

1969   Jan 

curved Mold 

Vertical 
with bender 

Vertical 

Vertical 

Ladle 
CaßacJLLL 
net ton let 

SO 

50 

SO 

50 

70 

180 

10~5 0 

40 

50MOO 

sections 

185—260* 

mux 
1 30X1200 

1 4 2« 9 V0~I 2 7 0 

130   190« 

! 5 0~2 5 0 
xSOO—1550 

92    110'f 

200*220~800 
250*250—300 

15 0—2 8 0 * 
180—25 0 + 

135   180x220 
215x245 

mai 
180x1600 
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having peculiar characteristics     WTS?        6 billet machines, each 
continuous cas«,* n.achîneffcÎ'biÏLtt'n ÄE^"* °" "* 

3. 
Developments of Curved Mold Type Continuous Casting Machine 

vertical line, as SM^JT ^"S* 8re praCU«'d ln *> 

Ita    ff 
I     I 

o Y* 

fit,  • tait« Typ«« of oontiaaoai 
Otlttli Matal». 
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the ground.   This bringTa v£y hirt iolt *£?, ^Í-"•3' be ** undeI' 
casting of steel has alargeVJk Sin? ,n íhu    ^IT'   Cont•°"s 
its development. ^ thls' v*lch brou8ht delay of 

this^rX'nînlriafi's S ÏTT haVe bee" «t^pted till 
to thistaproveiènt mOÎ en   teeî ÌstérÌ^,,1•" 11 Fig- 3B'   Porting 
solidifie/and then the sSl d f ed sS i llT'l• ""í" ¡t *•» b*e" 
after straightning by straightening rolls   r ¡fí-   ^ a

J"
rcular »« and 

position.    Such a continuo.« •?t?l „   t discharged in a horizontal 

type    By 90- hendìng'àZfa       cu ar     ¿"fieri è'" Î-J?"'? ^^ -;t^r^^ 

thaï the son       e ItranS   f!Sr l7î,a 'T^001^ »" and after 
«here the strandeS^/^f'     ° & aTa" £•} ^W" 

the building, is 2„ tta ,«'   wer'ti     h °v rî e•"• '7^^ 
this new type can be sufficientiv inct,i J     verTlcaI type.    Furthermore, 
new construction ofYSlnTls noT^red".311 ""^ PlMt> S° that 

fable 4 .shows an outline of specification of this machine! 



! 
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Ph0t0' 2    a°Ste.fSl^r *" ^ 0-ttao» Casti,« Machine, 
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Tabi» 4. 

Outline  of  Specification 

of   Continuous   Casting  Machine 

at  Kokko   Stai   works   Ltd 

Furnace Basic   JDl9ctrlc   Arc   Purr 

This machine has 9m in its total hpiah* *J   .   • 
in the existing inR0m- kinî hnnïfiï    -¿°     dt lf could he installed 
the advantage of ?       cu v d m   d   ^     Hi "» ^"^' iind showd 

adopted  instead of curled \old   vne )TtL I    Ve?tlcal tv¡,f' !*re 

following  .low idcMs were adopted for íh    ní^8      °f/' mch•-    •e 
in Japan: ! tul ,01 t,v htst •rved mold type machine 
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this requirement it was necessarv tn ch^*     ^ 
casting.    For this pujóse the ¿La? fZSl?   h°^reParatorv ti,ne ^ 
Pinch rolls and a ro^apron wT h n^fííTthe W" ^^ 
upper part of a mold.    Speakine in (Wi    'nt°+

thf in-sertln'^ from the 
out of the „achine is ^$X0Ù,[\£\?* ^ ^ tuk• 
completion of casting on a dummy h    c in   g ,ml ua,ts the 

the ladle and tundish are rented     h e   „si      of^n''   ^.^^ -id 
immediately after that the dumny    a      ar      t H'" "U,arUod ;'!ld 

» this ^ *,, o^Vr^^^ï-S^'ÎA^"1- 

were arranged so LIAffi M'A,"'' îi" '"r"'*8 

and nozzles to be able to cast fS, „Äs ^^^" ^ 

and succeeded in c^i,«^«^ •- j!^'"C^-" 

4.   Developments of MultiStrand Continuous Casting Machine 

of Koäotell! •rc
Cc^nfundmoUoI1„rld T C°M"m» cas«'« -chine 

and casts small bilì^rSì•^ V       mulílstrand (6 strand) machine 
difficult machine   egan ÍnZ^ofTsll^J"^ "^ °f tMs 

carefully, for there ^{^ec^^ofi^V^-^ 1°•^ very 

design working results of operation nfLll   c? J?6 in the world"    In our 
2 strand machine which ran a??ha? t?i w       Sufi's curved mold type 
design and operation     Resulís of twf     *T ^^ irom «««points of 
design to insure a "¿able •llH       f anal/ses were taken in our machine 
automatic conïïol sys?m waTad•?^ ^ ^f1•'    ^themoro,  the 
considering futo^ír^ioí

5SÍeí1Í?t
the.Plan as far a* Posible, 

Table 5 shows a outî^ÏÏ^ into t,lc «"*">! system, 
outside view. specification of this machine and ['hoto, s is  its 
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Photo. 3 

SÄTxÄe ^ Q-tta«-<*«-« *-«-. 
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Ttblt   & 

Outline  of Specification 

of  contlnuou.   Ctitlag Machine 

—    at   8u"ltomo   Metal.    Kokura  work« 

furnace 

Ladle   Capacity 

Type 

*   of   Strands 

Section of Billete 

Height 

Bending   Rari i UP 

Oscillation Stroke 

nee i nation cycle 

Ose illation Patio 

L  D   Converter 

70T 

¡oncaet.    Curved   Mold 

'''i t :. i n«   Dsv i "H 

Ann u e :    Capaci t y 

92   110«* 

FL 
••5 4 m 

1.2 m 

S. 5 m 

15~65l 

40~ 100, min 

Tourch 

2 0:10 00 T 

Features of Kokur.-i machine are as follows: 

a fperatur, drop"* Ä^^ST* '5 "** <° —< 
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(4)   lTl^llrllrr0VM jUSt Under the molds t0 Prevent defection 

f5) 

f6) 

(7) 

(8) 

The roller apron can he easily replaced. 

a^ «,,a»tic con,», of AM Ä d^rinf clt^" 

bAîKSï oí ¿SÍI»? »i« «t-.tic.Hy controlled 
casting at I «"en sSeed    inV,lT   ln.t,mdls

1
h« in order to control 

level ir, tundiste. " M>rds' t0 kee" a constant metal 

Sîng^'IÏÎSC"? "i"»1' "«"»ticlly controlled by 
These neS trialfE       ?      ? Sírand t0 «ive " °P'•" cooling 

beg» Us Ä S^SS^lSS'T1 SUCCeSS and K0h,ra "'achi"e 

As seen in Fig   4   its 0,,^•!!   '     ST8 a ver>' 8°°d start- 
3 months r•   he'start     • "te exceeded lO.OOOt/month after 

Since then• ías ¿nlLZy An* T""? °f the macMne- 

în Ci ÍM^Í Sl? -Mnf ha—tro" 1h1f;: 
iiST   :¿Kh°!ffitJ^

e*d "'^-"th.    It is expect^o 

ng 
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«•**OT.D«*jâBiF-VMtr ápr 

»if.    4 

Monthly  production of  Continuo« 
OMting Bill.t. at 8U.U0.0 
M«t»l,   Kokur» 

5. 
Qualities of Continuous Cast Billets and Finish Products 

tÄÄ Mllets have the better surface 
do not depend upon types of the c^ntTn^   °f.llttleu

seg^gation.   These 
vertical type o? curved mold tvneont•f casting machine* whether U is of 
will elucidate that œntilus^ cas?b-ní ring F"»1** of °Ur Products 

quality to conventional^^ mate? als *** by n° meanS inferior in 
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Photo .,.  110«lfl continuous Casting 

Billets, carbon Stew] 

Phot c ; 
• Macrostrutture and Sulphen print of 

Defornin« Bar, 1 10«* continuoue Captin« Billet 
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(C+Mn./8)»I00 
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»1|.   S 

MufcMtm  Prop.rtH.   of D.f.r.U, 

»»r «ti. by costumi 0««tM iiutu. 
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Continuous CtitlDf Blll«t. 
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Photo   6.    Macrostructure   and   Sulphßr 

print   of   Deforming   Bar. 

Tabi* & 

Inclusion  of  Spring   Steel  for Rolling   Sttck  between 

Contlnuoue  Casting   and  Conventional   Casting 

(Section   90B* 13m) 

\ 

Contlnuoue   Casting Convention«]   Casting 

Type A Inclusion Type B Inclusion Type A Inclusi ori Type B Inclusion 

Cleanness 
ab. 

Thickness 
lu) 

Cleanness 
ab. 

Thickness Cleanness 
ab. 

Thickness 
(jil 

Cleanness 

ab. 
Thickness 

«Ml 

1 i. : 4.0 4.0 4.5 1.7 3.8 

\9 

A 2 

4.4 

4.4 

s L8 \8 5.8 4.5 L6 4.5 
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l'hct   '-'.     Ino«*'»'   continuous   ria e t. in« 

Bi 1 1 e tu,     Mpr in«   .Steel. 
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Mac ma t ructure Sulpher Print 
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Cl) Deforming Bars 

Kokura's 6 strand curved mold type continuous casting machine casts 
molten steel having the chemical composition shown in Fig. 5 into 
ÌÌ1 ,  ST Sq- whlch are rolled int0 deforming bars of under 
32mmrounu. They are good in mechanical properties, bending test 
and impact test and not inferior to conventional ingot materials 
m quality. 
Photo. 4 and 5 shows appearance of billets, macrostructure of 
sections and sulphur prints. Further, Fig. 5 and Photo. 6 indicates 
mechanical properties to C eq. of 25mm round deformed bars rolled 
from a continuously cast billet of 110mm sq., macrostructure of 
section and sulphur print. 

(2) Flat Springs for Rolling Stocks. 

Hi? î?ï:n SFrÌng steel for rolling stocks sh^ in Fig. 6 was cast 
into 180mm sq billets by our vertical 2 strand continuous casting 
machine of Osaka Steel Works and these billets were rolled into flat 
springs for rolling stock. Billets have satisfactory quality, as 
seen m surface condition, macrostructure of section and sulphur 
print of Photo. 7 and 8. F 

As to flat springs surface condition, mechanical properties, results 
of fatigue test, macrostructure, results of measuring non-metallic ' 
inclusions etc. are comparable with products rolled from conventional 
ingots. 
Mechanical properties and results of measuring non-metallic inclusions 
are shown in Fig. 6 and Table 6. 

(3) Flat Springs for Automobiles 

Flat springs for automobiles with the chemical composition shown in 
Fig. 7 are by no means inferior to products of conventional ingot 
material. As an example mechanical properties of such flat springs 
are indicated in Fig. 7. * 

(4) Others 

In addition to aboved-mentioned steels there are many other steel 
grades which may be cast by continuous casting. Castings of low 
alloy steel, stainless steel etc. are favorablly compared in quality 
with conventional ingot material. 

6. Fconomic Profit of Continuous Casting 

The remarkable development of continuous casting of steel is due to 
large economic advantages mentioned in the following: 

(1) Simplification of Manufacturing Process 

Generally speaking, the manufacture of rolled products of ingots takes 
the following course: Melting -— Ingot-making   Equalizing 
Blooming   Reheating   Rolling. 3 out of such processes: 
ingot-making, equalizing and blooming can be replaced by one process 
of continuous casting. 



ÍD/WG.14/40 

Further, manufacturing rolled products directly of small ingots 
needs troublesome working for ingot mold casting such as preparation 
of molds, bricklaying of runner, preparation of feeder heads, drawinc 
of molds after casting etc. But such working may he replaced by 
continuous casting in which molten steel is continuously cast without 
such troublesome working, so that the process is simplified to such 
the extent in continuous casting. Resides, such simplification 
brings on simplification of a steel plant. An example of our Kokura 
Iron Works will show such a simplified process, as seen in Table 7 

Tabi«  7. 

Oomneriaion of Manufacturing 
prooaaa for Deforming Bar. 

Ooattnuoua Outing Conventional  Oaitlng 

- 4800ft    Ingot 

- •quallalng 

- Blooming 

11«»* Billet 110«* Billet 

Baatlng Heating 

Rolling Rolling 

Daforming Bar Deforming Bar 
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(2)    Increase of Yield of Products 

As continuous casting casts molten steel continuously,  it need not 
use feeder heads and does not bring about scale loss'and crop loss 
which are proper to blooming.    Accordingly, the yield of products 
increases over 10%.    In the case of our Kokura Iron Works the vield 
ot oproducts has increased about IOS, as shown Table 8 

Tabla  a 

Comparielon  of   Ïleide   between   continuous 

Casting  and  Conventional  Casting. 

(Deforming   Bar) 

Conti nuous 

Casting «) 

Conventional 

Casting    (#) 

Di fference 

W 
Steel-] taking 

charge   to   tap 9 A9 93.9 

tap   to   Cast 9 7.2 9 6.5 

Cast   to   good   billet 9 9.8 9 9.9 

Total 91.2 9 0.5 
- 

Blooming 89.0 

Rolling 9 5.5 9 5.5 

Total 8 7.1 7 7.0 10.1 
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(3) Improved Working Environment and Decreased Personnel impenses 

It is said that conventional ingot mold casting is most painful 
working on account of a high temperature and dust  But this 
environment is considerably improved in continuous casting ' 
Furthermore, a very few workmen can perforai tin- operation due to 
mechanization and automation of the casting process 
The manufacturing cost can be considerably reduced'owing to the 
above advantages. In our example it could cut down the cost 4! 
as compared with conventional ingot casting, as seen in Table 9 

Tabi« 9. 

Ooaptrltlon of Billet Coit between 

Continuous catting and Conventional 

Catting, 

(In Percentage of Blooming Billet coate ) 

continuous Conventional Def fereno• 
Casting 1«) Casting |tjl (*> 

Materiale 83.9 33.6 + 0.8 

Operation 11.9 9.1 + Ä8 

(Furnace) (5.0) (4.9) 

(Casting) (6.9) (4.2) 

Inget  Cost 9 5.8 9 £7 + 3.1 

Blooming Coat - 7.8 -73 

Billet   Coat 95.8 100.0 -4J 
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7. Conclusion 

Successfully industrialized continuous casting of steel is quicklv 
spreading over the world as an epock-making process in place of conventional 
mgot casting. This is due to the established fact thaï this makes tt 
possible to manufacture products, which are not inferior in quality to 
conventional products made of ingots, in cheaper cost. 

Of course, it has passed only about 10 years since continuous ramini; 
of steel ^industrialized, so that it may not be a completed process 
or installation. But we expect the future development of continuous 
casting of steel m the aspects of machine design as well as raetallurcv 
and shall endeavour to promote it in future. 
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