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@ Horizontal type continuous casting machine for casting molten metal into a plurality of cast metal strands.

@ A horizontal type continuous casting machine for casting
molten metal into a plurality of cast metal strands, which
comprises: a tundish (1) for receiving molten metal; a
plurality of horizontal molds (3) each fitted, through a
respective horizontal nozzle {2), to each of a plurality

openings provided in a lower portion of a side wall of the

tundish (1), the molds (3) being arranged in parallel with
each other in the same horizontal level; a water-cooling
means comprising a single jacket {12), for simultaneously
cooling the plurality of molds (3) to solidify molten metal

FICG. 2

introduction from the tundish (1) through the nozzles (2} into
the molds (3) into a plurality of cast metal strands (7); at least
one pair of horizontal pinch rolls {13) each comprising an
upper rall {13a) and a lower roll (13b), for simultaneously
squeezing the plurality of cast metal strands {7) and simul-
taneously withdrawing same in the horizontal direction from
the molds (3); and at least one horizontal guide roller (14} for
simultaneously supporting and guiding the plurality of cast
metal strands (7) from the molds (3) toward the pair of pinch
rolls (13).
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HORIZONTAL TYPE CONTINUOUS CASTING MACHII&1F§§926

CASTING MOLTEN METAL INTO A PLURALITY OF CAST

METAL STRANDS :
The present invention relates to a horizontal type

continuous casting machlne for efflc:l.ently casting molten

metal into a plurality of ,cast metal strands.

For the purpose of casting molten metal similtaneously into a

) plurality of cast metal strands, a horizontal type continubus casting
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machine as shown in the schematic'plah view of Fig. 1 is known. As
shown in Fig. 1, the conventional horizontal type contimuous casting
machine for casting molten metal simultaneously into a plura.'l;lty of cast
metal strands comprises a bmdlsh 1 a plurallty of horlzontal nozzles
2, a plurality of hor:..zontal molds 3 a plurality of jackets 4, plural
pa:rs of horlzontal plnch rolls 5 and a plurahty of honzontal guide
rollers 6. 7 |

The tmdlshl receives nolten metal to be cast such as molten
steel. A plurallty of open:mgs (not shown) are prov:Lded, in the same

horizontal level, in a lower portlon of a side wall of the tundish l.

Each of the plurallty of- horlzontal nozzles 2 is fitted to each
of the plurahty of opem.ngs of the tundlsh 1. ‘Ihe plm:allty of hor::.zon—
tal nozzles 2 are arranged in parallel W:Lth each other in said horizon-
tal level. Each of the: plurallty of horlzontal nozzles 2 oonpr:.ses a .
fnont nozzle, 2a feed nozzle, and a- break r:mg made of refractorles, '

wh:.ch are all known publlcly.

% . Eacn of,ﬂae,pluralii;y'pf horizontal molds 3 is fitted to each
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of the plurality of horizontal nozzles 2. The plurality of horizontal

molds 3 are arranged in parallel with each other in said horizontal level.

Each of the plurality of jackets 4 covers each of the plurali’q'r

‘of horizontal molds 3. Cooling water circulates independently through

each space formed between each horizontal mold 3 and each jacket 4 to

cool each horizontal mold 3. ﬂhus,?he;ﬂuratﬁgrofInzkmnuﬂ.miEB 3

are cooled independently ‘of each other. Molten metdl received in the
tundish 1 is introduced through the plurality of horizontal nozzles 2
into the plurality of horizontal molds 3, and is solidified independently
aEeaﬂxoﬁmmwhﬁnzaphnzligyofczstnetilstnuﬁs'7cmzeqnmﬁngfn

the plurality of horizontal molds 3.

Each pair of the plural pairé of horizontal pinch
rolls 5 comprises an ﬁpper roll 5a and a lower roll (not
shéwn). Each pair of the plural pairs of horizontal pinch
rolls 5 is arraﬂged for eaéh of the plurality of cast metal

strands 7. The upper roll 5a and the lower roll are

- horizontally housed in a stand .8 and have axial.lines sub-

stantially at right angles to the withdrawing direction of
the plurality'of cast metal strands 7. The upper roll 5a
has a caliber 5a' matching with the upper portion of the -
respective cast metal strand 7 for securing this upper
portign. @hg lower roll has a caliber matching with the
iower portion of the respective cast metal strand 7 for
sgcurinq this lower portion. The both ends of the.upper

roll 5a are connected through a shaft to a pair of vertically
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movable horizontal frames 8a provided on the stand 8, and
the upper rcll 5a ia vertically lcwered and raised through
the pair of horlzontal frames 8a by actuatlng a cyllnder 9
provided between the pair of horlzontal frames 8a and a base

of cherstand 8,7 By lower;ng the upper roll 5a, the upper
 rol1 5a and the lower rollssqueeze_the respective cast metal
.: strand 7. The upper;ioli 5a'and the iower roll which.have
scueezed the respecti;e caSt—mecal strand 7 wi%hdrawrthe
reapective,cast metal strand 7'from the reapective‘horimmﬁal
mold 3 by actuatlng, for example, a motor 10 connected to
the lower roll. More spe01f1cally, each of the plural pairs
of horizontal pinch rolls 5 Whlch has squeezed each of the
plurality of caSt'metal‘strands.7 infermittentlyrand‘con—
tinuously withdraws each of the plurality of cast metal

strands'7:in,Saiqrhorizbnta1 level from each-of the
plurality'cfrhor;zontal.molds 3 by means of a plufality of
“cycles each'comprieingfcne'pull'and one push. Thns, the
rplurallty of cast metal strands 7 are w1thdrawn 1ndepen—

dently of each other from the respectlve horlzontal molds 3

by means,of'the,respect1ve~pa;r of horizontal pinch rolls 5.

At Vleast cne'ofrthe piuralinyof'horizontal'guide
rollers 6 is a:ranged'fof'eachfofathéxplurality‘of cast
metal strandé'7. Each horlzontal gulde roller 6 is provided
on a base ll, and has an ax1al llne substantlally.at rlght

angles to the_w1thdraw1ngrd;rectlcn¢pf the,plurallty of
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cast metal strands 7. Each horizontal guide roller 6 has
a caliber 6' matching with the 1ower~po£tion of the
respective cast metal strand 7 for g;iding this lower
portion. Each horizontal gﬁide roller 6 supports the res-
pective cast metal strand 7.in said horiz;ntal level, and
guides it from the respective horizcntal mold 3 towara the
. respective pair of horizontal pinch rolis 5. Thus,.the
élurality of cast meéél strands 7 are éupported and guided
.‘iﬁéependently of each other from the respective horizontal

molds 3 toward the respective pair of pinch rolls 5 by

means of the respective horizontal guide rollers 6. °

According to the conventional horizontal type
continuous casting machine as described above with reference
to FPig. 1, molten metal received in the tundish 1 is
introduced thrquéh'the plurality of horizontal nozzles 2
into the plurality of horizontal molds 3, which are cooled
independently of each other by cooling water cirulating
through each space formed between each horizontal mold 3
and each jacket 4, and is solidified independently of each
other.into the '‘plurality of cast metal strands 7 correspond-
ing to the plurality of horizqhtal molds 3. The plurality
of cast metal strands 7 are supported ana guided indepen-
dently of each other from the respectivé horizontal molds

3 toward the respective pair of horizontal pinch rolls 5

by means of the respective horizontal guide rollers 6.
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Then, the plurality of cast metal strands 7 are squeezed
and withdrawn independently of each other from the res-
pective horizontal,molds 3 by means of the respective pair

of horizontal pinch rolls 5.

In arconventlonal vertical type contlnuous castlng
machine, it is necessary to use a pourlng nozzle of a small
size since the lower portlon of the pourlng nozzle is
inserted into a vertical mold and thus immersed into molten
steel. ﬁnenrcastingrarsmell-siéed cast steel strand, there-
fore, alumina contained in molten,steel causes clogging of
the pocuring nozzle inrthe:verticel type'continuons casting
machine. It is therefore difficult for the nertical type
continuous casting‘machine'to caSt;a.snall—sized cast steel
strandﬁr lnrthelaboveementioned conventionel horizontal
type continuous;casting machine, in contrast, in which the

horizontal nozzles 2 are not inserted into the horizontal

'molds:3,'it'istnot necessary to,userthe'ho:iZOntal nozzles

2 of a smell'size, andrconseQuently; clogging is neve:'
caused in the horizontal nozzles 2 by alumine contained in
molten steel. Accordlng to the above—mentloned conven-
tional horlzontal type contlnuous castlng machine, 1t is
relatlvely easy to cast small-51zed cast steel strands.

Contlnuous castlng of molten steel recelved 1n the

tundlsh,should be- completed wmthln 90 mlnutes on the

J

maxlmum, preferably w1th1n 60 mlnutes to avozd the,'

4
- i
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temperature decrease of molten steel. Therefore, when
casting small-sized cast steel strands with a cross-

sectional area of for example up to 100 cm?, it is neces-

sary to cast molten steel received in the tundish simultane-

ouSly-intb'a plurality of cast steel strands. In the above-
mentioned conventional horizontal type continuous casting

machine,—in which molten metal received in the tundish 1

- -

is cast simultaneously into the plurality of cast metal
sffands-7, it is possible to complete casting before the
temperature of molten steel decreases even when the cast

metal strands 7 have a small size.

However, in the above-mentioned conventionai
horizontal type con%inuous casting machine, in whicH the
jackets 4, the pairs of horizontal pinch rolls 5 and the
horizontal guidé rollers 6 are provided in a number corres-
pondinghto the numbér of cast metal strands 7 to be cast
simultaneocusly, a huge investment and considerable running
costs are reqﬁired. As a result, small-sized cast metal
strands cannot be manufactured at low costs by means of the

conventional horizontal type continuous casting machine.

Under such circumstances, there is a strong demand

for the development of a horizontal type continuous cast-

-ingrmachine, which, when casting molten metal simultane-

ously into a plurality of cast metal strands such as small-

sized cast metal strands, permits manufacturing of ..
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a plurality of cast metal strands at low costs, but a
horizontal tyéercontinuous casting machine provided with

such performance has not as yet been proposed.

An object of the present invention is therefore to
provide a horizontal type continuous casting machine, which
permits casting molten metal:Simultaneously'into a plurality

of cast metal strands at low costs.

In accordance. with one of the features of the
:preeent'invention;jthere is provided a horizontal type
continuous casting machine for .casting molten metal-into

a plurality of cast metal strands, which comprises:

a. tundisﬂ,(l)'fdr receiving molten metal to be
cast, said tundlsh havmng 1n a lower portlon of a 51de
wall thereof a plurallty of openlngs in the same horlzontal

level,

a plurallty of horlzontal nozzles (2) each fitted
to each of said plurallty of openlngs of said tundlsh 1),
said plurallty of horlzontal nozzles‘belng arranged in

parallel withreach—other in said horizontal level;

a pluraliﬁy'Of'hofizontel moids‘(B) eaeh'fitted to

each of saidlplurality!éf_horiZOnté; nozzles (2), said
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plurality of horizontal molds being arranged in parallel

" with each other in said horizontal level;

a water-cooling means for cooling said plurality of
horizontal molds (3) to solidify molten metal introduced
from said tundish (l) through said plurality of horizontal

nozzles ({2) into said plurality of horizontal molds (3)

s
(2

into a plurality of cast metal strands (7) corresponding-

to said plurality of horizontal molds (3);

-at least one pair of horizontal pindh,rolls each
comprising an upper roll and a lower roll, for squeezing
said plurality of cast metal strands (7) in sai& horizontal
level and for intermittentl¥ and continuously withd;awing
séme from said plurality of horizontal molds (3) by means
of a plurality ercyclesreach-comprising one pull and one
push, the axial lines of said upper roll and said lower
roll being in parallel with each other and substantially
at right angles to the withdrawing direction of said

rplurality of cast metal strands (7); and

‘at least one horizontal guide roller for supporting
saidrplurality of cast metal strands (7);in said horizontal
level and for guiding same from said plurality of horizon-
tal-molds (3) toward said at least one pair of horizontal
pinch rolls, the axial line of ;aid at least one horizontal

guide roller being substantially at right angles to. the
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withdrawing aireetion of .said plurality of cast metal

strands (7)7
"characterized in that:

' saidfwater—cooling means comprises a single jacket

(12) coverlng comprehen51vely all said plurallty of

horlzontal molds (3), cooling water being c1rculated

through a space formed between said plurality Qf horizontal
melds (3) and said singlerjacket (12) to cool simultaneous-

ly all said p;urality'of horizontal molds (3);

each of said at least one pair of horizontal pinch
rolls (13) comprises said upper roll "(13a) and said lower

roll (13b) whiéh ha&e a length sufficient to squeezer

' simultaneouély all saidrplurality-of_caSt'metal strands

(7), said upper roll (13a) having a plurality of calibers
(13a') matching with respective uppe; portions of said
plurality ofrcast metal¥strands'{7)'f9: securiag said res-
pective upperepbrﬁiohs, andfsaid110wer roll (13b) having
a plurallty of calibers (13b ) matchlng with respective
lower portlons of said plurallty of cast metal strands (7)

for securing ‘said respective lower portlons; and

each of said at leastrone.hcrizontal guide'roller
(14) has a'length'sufficient tb sﬁpport and guide simul-’

taneously all sald plurallty of cast metal ‘strands (7,

iand each of sald at least one horlzontalugulde roller (14)
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having a plurality of calibers (14') matching with said
respective lower portions of said plurality of cast metal
straﬁds (7) for supporting and guiding said respective
lower portions.

.

In the drawings:-
Fig. 1 is a schematic plan vieW'illustratiig a

canventional horizontal type continuous casting machine

for caséing molten metal into arplurality of cast metal

-strands;

Fig. 2 is a schematic plan view illustrating a
horizontal type continuous casting machine of the present
invention for'caSting molten metal into a plurality of

cast metal strands; and

Fig. 3 is a schematic side view illustrating the
horizontal type continuous casting machine of the present

invention shown in Fig. 2.

Fig. 2 is a schematic plan view illustrating a
horizontal type continuous casting machine of the present
invention for casting molten metal into a plurality of
cast metal strands, and Fig. 3 is a schematic side view

illustrating the horizontal type continuous casting.
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machine of the present inventionrshown in Fig. 2. As
shown "in Figs: 2 andr3,,thé'horizontal type continuous
casting machine of thé'preéentrinvention comprises a tun-
dish 1, a plﬁrality of,horizontél'nozzles 2, a plurality
of horizontal molds 3, a-singierjackeé 12, at least one

pair of horizontal pinch rolls 13 and at least one

" horizontal guide roller 14.

The tundish 1 receives molten metal to be cast
such as molten steel. A plurality of openings (not shown)
are provided, in the same horizontal level, in a lower

portion of a side wall of the tundish 1.

Eéch.gf the,plurality §f hgrizontal nozzles 2 is
fitted toréaéhfbf~the plurality of 6§éhings of the tuﬁdish
1. fThe plurali?y;of hatizontal noZZlés 2 aie'arranged in
parallel with ééchrqther in.said_horizontal'level. Each
of the plurality,of;hciizontal nozzles chomprises a front
nozzle, a feeérnozzle and a bréak ring made of refractories,

which are all known publicly. -

'Each'df'the plurality of horizontal molds 3 is
fitted toxeadhfof the'plurality of horizontai'nozzles 2.
The pluraliﬁyrﬁf horitontal'molds 3 fitted are arranged in

parallel &ith_éabh other inVsaid h6rizonta1‘lével.

The/singie jacket 12 gdvers comprehensively all

thé plﬁrality ofrhpriZdhtal moids 3. Cooling water is
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circulated through a space formed between the plurality of
horizontél molds 3 and the single jacket 12 to cool
-simultaneously all the plurality of horizontal molds 3.
Molten metal received in the tundish 1 is introduced
through the plurality of horizontal nozzles 2 inté the

blurality of horizontal molds 3, and is cooled simultane-

ously into aﬂplurality of -cast metal strands 7 correspond-

-

ing to the plurality of horizontal molds 3. .

The at least one pair of pinch rolls 13 comprises
an upper roll 1l3a and a lower roll-13b. The at least one
pair of horizontal pinch reolls 13 is arranged for all the
plurality of cast metal strands 7. The upper roll 1l3a and
éhe lower roll 13b are horizontally héused in a stahd 8,
and have axial lines substantially at right angles to the

Withdfawing direction of the plurality of cast metal

strands 7. The upper roll 13a and the lower roll 13b have

a length sufficient to squeeze simultaneously all the

.plurality of cast metal strands 7. The upper roll 13a has

a plurality of calibers 13a' matching with respective
upper portions of the plurality of cast metal strands 7 for
securing these respective upper portions. Theilower roll
13b has a plurality of calibers 13b' matching with respec-
tive loweriportioné of the plurality of cast metal strands
7 for securing these respective lower portions. The both

ends of the upper roll 13a are connected through a shaft
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to a pair of vertically movable horizontal frames 8a
provided on the stand 8, and the upper roll 13a is ver-
tically lowered and raised through the pair of horizontal
frames 8a by.actuating a cylinder 9 provided between the

" pair of horizontal frames 8a and a base of the st&nd 8.

By loweiing the upper rbllrlBA,rthe upper roll l3a and

the lowef roll 13b squeeze simultaneously all the plurality
pf cast metal strand; 7. The upper roll 13a and the lower
réll 13b, which have squeezed the plurality of cast metal
strands .7, withdraw simultaneously all the plurality of
cast metal §£rands i from the plurality of horizontal molds
3 by actuating for example a motor 10 connected to the
lower roll 13b. More specifically, the.at 1eés£ one pair
of pinch rolls 13, which has squeezed the plurality of cast
metal strands 7, intermittently and continuously withdraws
all the plurality of cast metalrstrands 7 in said horizon-
tal level from the pluraliiy of horizontal molds 3 by meané
of a plﬁrality of cycles each comprising one pull and one
push. Thus, all the plurality of metal strands 7 are
simultaneously withdrawn from the plurality of horizontal
moidéVB by means of the at least one paif of pinch rolls
13. Plural pairs of pinch rolls 13 may be provided in
series in the withdrawing direction of the pluraiity of

cast metal strands 7.

- The at least one horizontal gihide-roller-14 is
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arranged for all the plurality of cast metal strands 7.
The atrleast.one horizontal guide roller 14 is provided on

a base 11, and has an axial line substantially at right

~angles to the withdrawing direction of the plurality of

cast metal strands 7. The-at least one horizontal guide

roller 14 has a length sufficient to supporf and guide

'_simultaneously all the plurality of cast metal strands 7,

and has a plurality of calibers 14' matching with respec-

-

',tive lower portions of the plurality of cast metal strands

7 for supporting and guiding these respective lower por-

- tions. The at least one horizontal guide roller 14
supports simultaneously all the plurality of cast metal

, strande 7, simultaneously and guides them from the

pluraiity of horizontal molds 3 towafd the at least one
pair of horizoqtal pinch rolls 13. Thus, all the
plurality of cast metal'strandsr7 aie simultaneously
supported and gﬁided from the plurality of horizontal molds
3 fowerd the at least one pair of pinch rolls 13 by means
of the at least one horizontal guide roller 14. A
plurality of horizontal guide rollers 14 may be provided

in series in the withdrawing direction of the plurality of

cast metal strands 7.

cherding to the horizontal type continuous cast-

ing machine of the present invention as described above

with reference to Figs. 2 and 37 molten metal:-received in
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the tundish 1 is introauced through the Plurality of
horizontal nozzles 2 into the plurality of horizontal molds
3, which are simultaneously cooled by cooling water circula- .
ting through the space formed between the plurality of
‘horizontal molds 3:ahd ﬁhé,sing1e'jacket 12, and is
solidified simultaneously ints the pluraiity of cast metal

. strands 7'correspondiﬁg to the plurality of horizontal molds
é. All the pluralité of cast metal strands 7 are simul-
téheouély supported and guided from the plurality of |
horizontal molds 3 toward the at least one pair of pinch
rolls 13 by means of the at least one horizontal guide
roller 14. Then all the plurality of cast metal strands 7
are siﬁultaneously squeezed and withdrawn from the plﬁrality
of horizontal molds 3 by means of the at least one p;ir of

horizontal pinch rolls 13.

In the horizontal type continuous casting machine
of the present inVention, having the structure as described
above, it is possible to cast molten metal simultaneously
into a plurality of cast metal strands without prqviding
jackets, pairs- of horizontal.pinch rolls and horizontal
guide rollers respectively in a.number.éorresponding to
the number of cast metal strands to be cagé.simultaneously.
Cast metal strands can therefore be manufactured at low.
costs since much costs are not required for the facilities

of the horizontal type dbntinuopé'casting-machine which
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can be operated at low runnihg costs.

According to the present invention, as described
above in detail, it is.possible to cast molten metal
simultaneoﬁsljyinto a plurality of cast metal strands at

.

low costs, thus providing industrially useful effects.
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CLATH

1. A horizontal type continuous casting machine for
casting molten metal into afplufality of cast metal strands,

which comprises:

a tundish (1) for receiving molten metal to be
: cast, said tundish having in a lower portion of a side wall

thereof a plurality of openings in the same horizontal level;

-

a plurality of horizontal nozzles (2) each fitted
to each of said plurality of openings of said tundish (1),
said plﬁrality of horizontal nozzles beiné arranged in

parallel with each other in said horizontal level;

a‘blurality of horizontal molds (3) each fitted to
each of said plurality of horizontal nozzles (2), said
pluralitj of horizontal molds'being,arranged in parallel

with each other in said horizontal level;

a water-cooling means for cooling said plurality
of horizontal molds (3) to solidify ﬁolten metal introduced
from said tundish (1) through said plurality of horizontal
nozzles (2):in£o saidrplurality of horizonfal.ﬁo;ds (3)
into a plurality of cast metal strands (7) correépbnding

to said plurality of horizontal molds (3);

at least one pair of horizontal pinch rolls each

comprising an-upper roll and a lower roll, .for squeezing
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said“plurélity ofrcastrmetal strands (7) in saidrhoriZOntal
level and forfintermitﬁénfly and continuously withdrawing
same from said plurality of horizontal molds (3) by meéns
of a plurality of cycles each comprising one pull and one

push, -the axial lines of said upper roll and said lower

"roll being in parallel with each other and substantially

€ right éngles to the withdrawing direction of said

-

plurality of’Céstfmetal strands (7); and

at least one horizontal guide roller for supporting

said plurality of cast metal strands (7) in said horizontal

level and for guiding same from said plurality of

horizontal molds (3) toward said at least one pair of

horizontal pinch rolls, the axial line of said at least

~one guide roller being substantially at right angles to the

withdrawing direction of said plurality of cast metal

- strands (7);

characterized in that:

said water-cooling means comprises a single jacket

(12)-covering comprehensively all said plurality of

i

hqrizontalrmplds (3), cooling water being circulated.

{hrcugh a space formed between said plurality of horizontal

- molds (3) and said single jacket (12) to cool simultaneously

all said plurality of horizontal molds (3);

each of said at least one pair of horizontal pinch
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rolls (13) comprises said upper roll (l13a) and said lower
roll (13b) whichrhave a iength sufficient to squeeze simul-
taneously all said plurality of cast metal strands (7),
said upper roll (13a)7having a plurality of calibers (13a')
‘:matching'with.respeétive ﬁpper,portions of said plﬁrality
of cast ﬁétal strands (7) fqi securing'said respective_

<’ upper por£ions, and said lowef roll (iBb) having a plura-
lity of calibers (13b') matching with respective lower

' pbrtions'of said plurality of cast metal strands (7) for

securing.said respective lower portions; and

each of said at least one horizontal guide roller
(14) has a length Sufficieht to support and guide simul-
taneously all said pluralityrof cast metal strands (7),
and each of said at least one horizontal guide roller (14)
having a plurali%y'of'dalibers (14') matching with said
respective lower portions of said plurality of cast metal
strands (7) for supporting and guiding said respective

lower portions.
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