CASTING DIE FOR CONTINOUS CASTING OF BLOOMS, SLABS AND BILLETS  The invention
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Further preferred embodiments of the mould according to
the invention form the subject-matter of the dependent
claims.

According to the invention., the connecting profiles are
respectively configured as two profile strips outwardly pro-
jecting from the outer periphery of the mould tube and
inwardly projecting from the inner periphery of the support-
ing shecll, which cngagce in onc another such that in the periph-
eral direction of the mould a clearance is present. As a result
of the profile strips, the mould tube walls are held against the
walls of the protective cover supporting said mould tube walls
in the direction perpendicular to the casting axis. but a dis-
prlacement along the mould wall caused by thermal expansion
is possible., primarily in the longitudinal direction of the
mould, but also within the clearance provided transversely
thereto in the peripheral direction of the mould. As a result,
the stresses. the perrmanent deformations and [atigue cracks
caused by the thermal expansion in the mould tube are sub-
stantially avoided. WNot least, the assembly ofthe mouldis also
simplified.

The invention is described herecinatter in more detail with
reference to the drawings, in which:



me invention is described hereinafter in more detail with reference to the drawings, in which:  F'IC.
1 shows in a perspective view an embodiment of a ino mod according to the itwention with a mo aid
tube and a supporting shell made -up of fOLIY support plates; P1(1-f. 2 shows the mould according
to EIC.1. 1 in horizontal cross section;  PIO. 3 shows a horizontal partial section according to P1(1-f.
2 in enlarged scale;  PIO. 4 shows the mould according to vicit 1 in -vertical cross section along the

line W-IV in ETG; 25 P1(Lf, Sshows 9”98%@%@499@@@@5 Ipperspsstiye.yiews |.G-it,6 shows a
second embodiment aacmeodichacoordibg tatlesinventionviithonzontahtrbasisectiond aFICtS_ 7a,

7.6, 7€7 shﬁﬁﬁ%ﬁﬁéﬁﬁﬁmﬁﬁﬁ@f@éﬁﬁmﬁmﬁ@ﬁm sHPROILplalgs separated

from one anothersasawelias in an assembled state according to n further embodiment; | Cit..; _ No,
24,b show ig q&fﬁﬁ@y g@g@gmﬁt&hﬁmﬁhfﬁébﬂﬁeﬁﬁﬁfﬁ%ﬁ&‘Fﬁ’rléiSﬁﬁectlng the
mould_ tube torthessuppemingshallhe mouldcicdk shaws indarizontak ciesssaatiean second

embodiment 02 iR plomEs' Ry, (i(éﬁﬁléézﬁﬁyﬁél iy ddnaTahe to the, suproyting. shell;

s‘one o erspect

FI1G. 6 shows a second er,nbodlr,nellt of a 1110u1d aCCOl‘dlllg
1to the invention in horizontal cross section;

FI1GS. 7a. 75, 7c¢ show a support plate and a part of the
mould tube with two further support plates separated from
one another as well as in an assembled state according to a
further embodiment;

FI1IGS. 8a. 85 show in horizontal cross section a first
embodiment of connecting profiles for connecting the mould
tube to the supporting shell:

FIGS. 9a, 95 shows in horizontal cross section a second
embodiment of connecting profiles for connecting the mould
tube to the supporting shell;

I'IG. 10 shows a mould plate for a plate mould with a
corresponding support plate;

FI1G. 11 shows a further embodiment of a mould wall for a
plate mould with corresponding support plates;

I'IG. 12 shows an embodiment of a mould according to the
invention in perspective view with a mould tube and four
support plates, and

FIG. 13 shows a further embodiment of a mould tube which
is rectangular in cross section with the supporting shell in
horizontal cross section.

In FIGS. 1 to 4, a mould 1 is shown for the continuous
casting of blooms, slabs or billets of rectangular cross section,
which comprises a mould tube 2 made of copper, which forms
a mould cavity 3, as well as a supporting shell 4 surrounding
the mould 2. The supporting shell 4 is made up of four support
plates S5, 5', which are connected to one another by means of
screws 6. Between the mould tube 2 and the supporting shell
4, cooling ducts 10 are provided for guiding cooling water,
which form part of a water circulation cooling system for the
copper tube, and which are distributed over the entire periph-
ery and substantially over the entire length of the mould tube
2 (see in particular FIGS. 2 and 4). The support plates S5, 5" are
provided in the upper region and in the lower region with
inlets and outlets 11, 12 connected to the cooling ducts 10, for
the cooling water.

In the embodiment showmn, the cooling ducts 10 are incor-
poratced, for ecxamplec machinced, in the outer peripheral sur-
face of the mould tube 2. The mould tube 2 is, on the one hand,
supported via support profiles 15 on the supporting shell 4
and/or on the support plates 5. 5' extending in the longitudinal
direction 1. therecof and distributed over the periphery and, on
the other hand., said mould tube is releasably positively con-
nccted to said support plates 5, 5" via conncecting profiles 20
extending in the longitudinal direction. The cooling ducts 10
arc in this casc latcrally defined by the support profiles 15
and/or the connecting profiles 20.

A ccording to the invention, the connecting profiles 20 arc
respectively configured as two profile strips 21, 22 which
cngagce in onc another, outswardly projccting from the outer
periphery of the mould tube 2 and inwardly projecting from
the inner periphery of the supporting shell 4. They are dis-
tributed over the respective mould side, the number thereof
per side becing dependent on the size of the mould. In the
mould 1 which is rectangular in cross section. for example
according to FIG. 2, the wider support plates 5 arc cach



| Cl. _ 10 show sal-non-1d plate for a plate mnioLlld VV corresponding support plate; P1C-. 11
shows a nirther mut odinaent of a monia wall for a plate mould with corresponding s-upport plates;
P1 C-. 12 shows an embodiment of a mon Id a cc oraing to the invention in perspective view with a
mould tube and fb -tar support plates, and P1 C. 13 shows a farther embodiment of a no aid rube
which is rectangular in cross section with the supporting shell in horizontal cross section_  In PIC'S.

1 to 4, a moyldbLisshewniter tha.cantinn QL3 Gal-ail-d 5 afblogons, slabs-onbilletsQ.f-rectangular
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di stribtittect ovet thierpspertve adiifa sidenthefurier the cof persidg bEmg yepertient on the size
of the mould,, £ the-mauldd winchisses JLOHASS SeENoD, I e-¥ampla,aceQrging to PIO_ 2,
the wider SrE?@FtB]at@SSS&ré'eaeﬁl connected by means of screws 26 distrib-
ed over the entire strip length to the support plates S5, 5'. In
this case, during the assembly no lateral displacement ol the
support plates S, 5" on the sealing rings 23, 23" is required as
the previously inserted profile strips 22 now only have to be
tightened against the support plates S5, 5'.
As shovwn in FIGS. 6 and 7a., 76, 7o, however, in particular
with smaller moulds it is perfectly possible to manufacture
the profile strips 22 for the support plates S5, S5’ directly on the
support plates S, 5, i.e. to configure said profile strips inte-
erally with the respective support plate 5. 5°'.
In the smaller mould 1" showmn in FIG. 6, of square cross
scction, respoectively only once connecting profile 20" is
present, consisting of two profile strips engaging in one
another, tor each mould side (and a plurality of support pro-
files 15"). The connecting profiles 20" connecting the mould
tube 2" to the supporting shell 4', are respectively arranged in
the central region of the respective mould wall.
As required, according to FIGS. 7a, 75, 7 a plurality of
connecting profiles 20" may also be provided for each mould
side., which consist of profile strips 21" intcgrally configurcd
with the mould tube 2" and profile strips 22" integrally con-
figured with the respective support plate 5. The mould tube

2" may comprise just one support profile 15" per side
arranged in the centre region or a plurality of support profiles
15,

In the embodiments according to FIGS. 6 and 7a. 7565, 7c.
during assembly the respective support plate 5" has to be
displaced laterally rceclative to the mould tubce swall, until the
proflile strips 21", 22" are engaged. Even with the presence ol”
sealing rings., 1in this case the assembly is substantially sim-
pler than in the moulds knovwn from EIP’-B1-1 468 760, rela-
tive to which there is no comparison between the amount of
lateral displacement in the mould according to the invention
and the longitudinal displacement during assembly according
to EP-Bl1-1 468 760. Additionally, the respective support
plate 5" mayvy be slightly obliquely positioned until engaged
and as a result [riction on the sealing ring is avoided.



provided. with fcrur co /111Le c ting profiles and the narrower stipport plates 5' are each provided with
two connecting profiles 20.  'The profile strips 21, 22 are preferably of nose-shaped con fignration in
cross sec Lion (as is described in more detail below with reference to 171(1+5. S, Sb and 9a, 9b) and
engage in one another such that in the peripheral direction of the mould ilcz clearance is present. The
caottia walls are held in the position resting against the support plates 5, 5' in the direction
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45, fipgured as a supporting shell forming a box., but they are
fastened independently from one another by means of the
profile strips according to the invention to the four external
walls 60" of the mould tube 60 which are respectively present.
These support plates 61, 62 are advantageously designed to
be trape=zoidal in horizontal cross section and form a planar
surface resting on the respective outer wall 60" of the tube 60,
sO that the cooling ducts 10 machined into the outer face in the
tube 60 are covered thereby. l'hese support plates 61, 62 thus
form only one type of reinforcement of the relatively thin-
walled mould tube.

The mould tube 60 is held together with the support plates
61,62 in a mould housing. not shovwn in morc dctail, swhich is
in two parts and., to this end. may comprise a centre flange, not
shown, swhich surrounds the support plates 61, 62. The cool-
ing water in the inside of the mould housing is conducted
upwards on the lower face through the cooling ducts 10 of the
tube and reaches the mould housing again on the upper face.

In this variant according to FI(G. 12, a simplified embodi-
ment of a mould, in particular, results as the support plates 61,
62 are not connected to one another. Naturally, these support
plates could also be of different design. for example by the
cooling ducts being associated with these support plates.

A further mould 1" with an elongate rectangular cross
section according to FI(G. 13 has a mould tube 71 and a
supporting shell 74 surrounding said mould tubc, the support-
ing shell 74 being divided in its longitudinal direction at the
points 74" and thus comnsisting of four cover parts which are
screwed together at these points 747,

The particularity of this mould 1" is that according to the
invention only on the two elongate sides of the mould 1" are
two respective connecting profiles 70 provided., which are



1-710. 11 shows a copper mould tube wall 52 of a plate 0 ilia air the continuous casting or
preliminary double-- sections, which has a wet, part 52a, two flange parts 52b and one respective
oblique part 52c¢ connecting the web part 52a to the respective flange part 526. A support plate 55a is
associated with the web part 52a. The flange parts 52b are also provided with one respective support
plate 556. i3c----tvvc."-ni the support plate 55a for the web part 52a and the support plate 55b for the
flange parts/52h gespesiivaiheneisiipnertplain S2a-is @wanged el.terdingaleng:thwiehlique parts 52e
and overlappéddsivyidze aaja@eﬂt(sqpp@ﬁcpimg Pref8Sh. DOvenarrihisidaser dak stippert profiles 10
and/or the‘iﬁ')ﬂi?% %?‘eé‘é‘rﬂ%ﬂﬂ%grﬁ%(ﬁl r%fﬁ%%é}ﬁgg ifEired@ ks two profile
i

strips 21, 22 NGHdIAg ] ﬁ'égha‘?i%@ﬁ%ﬂ%sg A THING] figlion or the

thintia and-eRIANNY HONEARBIRBIE ﬁrﬁﬁlﬁﬁe LhedoRes 31n3dala Pd@iﬁhlé% ease always
oriented pwﬁﬁekimdhedaﬁoﬂdtmesseﬁfaeepmdﬁlaerrpneﬁaiedweeﬂdm:df mﬁmddm@mm the region

of the obligirpdrizs2dlascdMrasets e emdddimeatrefvac Nagualesemthsptbfiestrips 22 are
always perdEti IAC e TedPEeRETATar® THRYY hTHR i SHAPEYF HStI, Réfisideration
also has to be given to the thermal expansion of the entire area of the individual mould walls of the
mould tube.  1-3cith with the plate thonia according to Ff.(i 10 and with the plate mould according to
FTC. 11, the noses 31, 32 are arranged symmetrically relative to the centre plane (A) ex tending
transversely to the longi tridinal eiC tell Si 011 ot the mould which is of elongate configuration.  VIC_
12 shows a monld tube 60 with a monia cavity 3 which per se is designed in the same manner as that
according to FIC: .1 to EICS . 5, and tints not described further in detail. As a partictilarity, however,
the support plates 6-1, 62 are not configured as a supporting shell forming a box, but they are fastened
independent] y from one another by means of the profile strips a cc oraing to the invention to the fotir
external walls 60' of the mottld tube 60 which are respectively present. 'Ffiese support plates 6-1, 62
are advantageously designed to be trapezoidal in horizontal cross section and form a planar surface
resting on the respective outer wall 60’ of the i-I-Tbe 60, so that the cooling ducts 10 machined into the
outer face in the tube 60 are covered thereby. These support plates 61, 62 thus form only one type of
reinforcement of the relatively thin-walled. mould nib e.  The thonia tube 60 is bola together with the
support plates 61, 62 in a thonia holt sins, not shown in more detail, which is in two parts and, to this
end, ma y comprise a centre flange, not shown, which suirrotinds the support plates 61, 62. "I he
cooling water in the inside of the thonia housing is conducted apt-tiaras on the lower face through the
cooling (Inc ts lit, of the Tube and reaches the mould housing again on the tipper face. In this variant
according to FTC-. 12, a simplified embodiment ola mould, in particular, results as the support plates
61, 62 are not connected to one anothen flanirally, these support plates could also be of different
design, for example by the cooling ducts being associated with these support plates. A further
mould 1" with an elongate rectangular cross sec Lion according to PIO_ 13 hasain 0 1-11 a tube 71
and a supporting shell 74 snrrounding said. non Id nib e, the supporting- shell 74 being divided in its
longitudinal direction at the points 74' and thins C-017 Si siirlS, o f to tar CON/C1- parts which are
serc-:NN74.:rd together at these points '74'.  The particularity o1 this monld 1" is that according to
the invention only on the two elongate sides of the mould 1" are two respective connecting profiles '70
provided, which are arranged symmetrically to the centre axis A of the longitudinal sides. These
connecting profiles 70 are configured per se to be the same as those according to FIG. 2 and therefore
not explained further in detail. flue to the relatively thin wall of the supporting shell 74, on the outer face
thereof, in the vicinity of the connecting profiles 70, longitudinal profiles 76 and moreover transverse
profiles 77 are welded. The longitudinal profiles 76 are secured by screws. Naturally, more than two
such connecting profiles 70 could also be associated per side.



The invention claimed is: 1. Mould for the continuous casting of blooms, slabs or billets comprising:
a mould component, the mould component including support profiles extending in a longitudinal
direction of the mould and being distributed over an outer periphery of the mould component, a
supporting structure that surrounds the mould component, the mould component being supported on
the supporting structure by the support profiles, the mould component and the supporting structure i tic
ng cooperating-gRNpgcingdnyfias thatextand in the longitudinal direction of the mould, the
connecting prafil@stincilidingopairbof engagingprafile stripe that Provide anslecarbaigs inea peripheral
direction oPt‘Hﬁﬁ)L‘ﬂﬂ'ﬁem%’fﬁﬁe mould component and the supportlng structure when engaged,

each pair of efidatfiig %rﬁﬁﬁﬁéﬁpéﬂg@téh LA RloTE SRR i%{‘éltget@teﬁf%ﬁﬁ@ an outer
periphery of and jpiggiehwithdhs SiaWdompensta n_{,i\aeg,eggp nRfilgxstipdmuaxdly projecting from
an inner periphemhef mdmﬂegcatmﬂﬂcth@mpportmg structure, and cooling d.ucts that g Ind e cooling

water and ar@dé‘ﬁﬁéﬂ%ﬁ%’é&tﬁ}ﬁb}? thﬁoﬁte‘é“ébéh TREEIRE>cooling ducts
e ed

are arranged at IS AN ITIE T eegct%@ré%i?g]iﬁ@@@@m‘?@@%ﬁ g $fpporting

structure. 2. ordiRgdo c erslnd gach pairefengagingafilestips, the first

profile strip and the:eeoemitmIe:emeactngchdeﬁlrmsehnm]e@angm:‘lalpembleeﬂaildrrectlon of the

-mould and confi Fe'digpat ﬂ%at‘vméﬁ’ 5gednﬁ=féth6§emﬁéfﬁ?st profile strip
is situated betweg;(t‘beéloéé Jf thie %?985!1 %ﬁf’@%&ﬁ)&pﬁé@ ottt St ‘”O‘rt@(%‘a@ the nose on
the second profilersiigis Stk apee@eﬂwtsetm il ﬁﬁt@t&ﬂ%ﬂi&iﬁﬁw
component. ehﬁ(%@@@d@@d@g toaollamf Edreroin themdild enthaslarsguare or

rectangular croséisre&u EU ftﬁegﬁareqtaﬁemyé t@ﬂ‘féﬁthl Aeciith gittfilis four sides,

the supporting stﬁlg@f%%ﬁg@e@ﬁ AL nlale: s%feee%g SUESELIVE GHE of the four
sides of the mou@&q@p@}gnbatiﬁaatﬁ{&g&féﬂﬁﬁﬁﬂmm@ﬂﬁ@ﬂ%&ﬂ@ atangaeen each side of
the mould comp@nedt 4. Mould according to claim 3, wherein one of the connectlng profiles is

arranged in atef %gfbﬂ‘o‘f%ﬂe%%%h{éjﬁd ?tﬁeg]ng’lﬁnttegn les 51 %cordlng to
claim 1_ whereingt @gﬂﬁnﬁgﬁﬁ%@oﬁt@g %%?gﬁﬁg ﬁfﬁ@ Aot Srafies, one of the

connecting profiles, a8 Baexpesphah wﬁerﬁmgastwetuée@mglaa.ﬂutegpenpheral
surface of the meuwkdsompenent, and the suppc)rtlngfroflles are spaced apart in a peripheral direction

of the mould %M@l&&(ﬂ.n m@bﬂ Bgsto claim wherein in each pair o

gaging pro rips, the first profile strip and the second
proﬁle strip each include a nose projecting in a peripheral
direction of the mould and configured such that when the
profile strips are engaged, the nose on the first profile strip is
situated between the nose on the second profile strip and the
supporting structure and the nose on the second profile strip is
situated between the nose on the first profile strip and the
mould component.

3. Mould according to claim 1, wherein the mould compo-
nent has a square or rectangular cross-section taken in a plane
transverse to the longitudinal direction and has four sides, the
supporting structure comprising four support plates each
opposite a respective one of the four sides of the mould
component, at least one of the connecting profiles being
arranged on each side of the mould component.

4. Mould according to claim 3. wherein one of the connect-
ing profiles is arranged in a center region of at least one side
of the mould component.

5. Mould according to claim 1. wherein at least one of the
cooling ducts is bound by one of the support profiles, one of
the connecting profiles, an inner peripheral surface of the
supporting structure and an outer peripheral surface of the
mould component, and the supporting profiles are spaced
apart in a peripheral direction of the mould from the connect-
ing profiles.

6. Mould according to claim 3, wherein the mould compo-
nent and supporting structure are configured to provide a
clearance between the mould component and the supporting
structure at a corner region of the supporting structure.



6. Mould according to claim 3, wherein the mould component and supporting structure are configured
to provide a clearance between the mould component. and the supporting structure at a corner region
or the supporting structure. 7. Mould according to claim 1, wherein the profile strips substantially
extend over the entire length of at least one of the mould component and the supporting structure.

8. Mould according to claim 1, wherein the mould component comprises a plurality of copper plates or
mould tube wa.l}s :i\r}fl the Cr EF ort| strug[ture £om ?ﬁl’lfes a;_beast onﬁlsu H?lnate tassomated with
each copper at or moyld ub w Pr?l e strip er plates or
mould tube’wa ndttﬁle gecongeroﬂ t:r1 eing arran g z:l%east one support plate. 9.
Mould accordiy }1% ;O%ereé{]afﬁe ou cgllrg one t%t r sesanp lur city of mould tube walls
and the sup or n%s(ftuc re compri %a eas‘?t Ope s’u&g% rﬁ X assomacteg mould tube

wall, the flr%vprﬂflle il sr%eln% arrltaft’rg:]eﬁl on th mo e \ﬁa S anﬁﬁe %ei:on(c:}tpro ile strips being

arranged on t eat least ore su f[gg att1 %n vl\'/Her in, |n eaéﬁl A6 strlps the first

profile strip arﬁ é%o &5 ro %f eavﬁ |ncI ﬁle a noge g in aﬁerl er:'EtlIl ifection of the

mould and &i ur(fﬂesucﬁ W en he é?l?e 1r‘l%re en % nose. o |rs]t profile strip is
gport % iy 6B?e Fde nose on the

situated belvEan tha nhee'd es caﬁg Foﬁlelstl ARG tHA
second profiie" Cﬁ; te ‘:’6& %ﬁ% é”“dﬁ’ Rt & B‘?“te strip and the mould component, the

nose on the first 85&% tt&h ’an |nner surface of th ld tube wall. 10.
%@5%% e

Mould accordlﬁﬁ cS’II &% & (fentre plane
extending transve@%! Ginydth %S&m% lﬁ d(‘glfgf claim 1,
wherein the mould'& aﬁpt?%rﬁ‘plifs%g[]é; I’Il_]t; u?ééh? eln arra tll.oi'fl'e; the

mould tube walls and the second profile strlps being
arranged on the at least one support plate, and

wherein in each pair of engaging profile strips, the first

profile strip and the second profile strip each include a
nose projecting in a peripheral direction of the mould
and configured such that when the profile strips are
engaged, the nose on the first profile strip 1s situated
between the nose on the second profile strip and the
supporting structure and the nose on the second profile
strip is situated between the nose on the first profile strip
and the mould component, the nose on the first profile
strip being oriented parallel to an inner surface of the
mould tube wall.

10. Mould according to claim 9. wherein the noses are
arranged symmetrically relative to a centre plane extending
transversely to a longitudinal extension of the mould.

11. Mould according to claim 1, wherein the mould com-
ponent comprises a mould tube and the supporting structure



comprises support plates that are fastened independently of one another by means of the profile strips
to respective outer walls of the mould tube.  12. Mould according to claim 11, wherein the support
plates rest against the mould tube such that the cooling ducts machined into an outer face in the tube
are covered by the support plates.  13. Mould according to claim 1, wherein the mould component
comprises a mould tube.  14. Mould according to claim 1, wherein the mould component comprises

a plate mo%%mﬂﬁs@@%%ﬁ%ﬂ”iﬂ&%&@'fﬂét %?Qé’f@rﬁé‘ﬂpﬁ&ﬁ@ﬁéﬂa@fﬁ@m'ses support
plates. 16 MokigAgeerding i elaing hM@@MﬁF@@%@P}&@%@@@@ﬁé&ﬁ%Qﬁﬁég with only two
opposing sides1 of tbe maelga oulld Mawde according to claim 16, wherein the connecting profiles
associated with the i@opbsig-sidasofthe-melid:are RIrangdtesyrimettealirplgtiua to a center
axis extendpighterougls aggntierdf theseriwo kitlesbe $8idotichaatordingctbinlgimldcisherein the
supporting stractiecompnisescensuppiartintpstelin t18 Mobld agsordimgeocthibyl Wierein the first
profile strip§'prajeet frodpsaouter peripheral surface of the mould component in an outward direction
toward the supbaruhg[@fﬂdéuﬁecaﬁa%@ge%rﬂ méstrmlslﬁrﬁyetifwwér%mheral surface of
the supportﬂ‘@%ﬁﬂétﬁn‘é‘?ﬂ%ﬁﬁﬁa?dla’r@ rd the mould component. _ 20. Mould according to
claim 1, where "thé\ﬂ%’tl HPeeerd |I?&§§ LrrarasEshIn eRAHERMEEN the mould
clail

component%‘ﬁﬁﬁ%ﬁﬁ@@@ﬁﬁccor m o) he support profi

structure comprises support plates.

16. Mould according to claim 1, wherein the connecting
profiles are associated with only two opposing sides of the
mould.

17. Mould according to claim 16. wherein the connecting
profiles associated with the two opposing sides of the mould
are arranged symmetrically relative to a center axis extending
through a center of these two sides.

18. Mould according to claim 1, wherein the supporting
structure comprises a supporting shell.

19. Mould according to claim 1, wherein the first profile
strips project from an outer peripheral surface of the mould
component in an outward direction toward the supporting
structure and the second profile strips project from an inner
peripheral surface of the supporting structure in an inward
direction toward the mould component.

20. Mould according to claim 1, wherein the first and
second profile strips are arranged in the clearance between the
mould component and the supporting structure provided by
the support profiles.

t‘ile supporting



