
  ˚ 1

CASTING DIE FOR CONTINOUS CASTING OF BLOOMS, SLABS AND BILLETS      The invention
relates to a moudd for the continuous casting of blooms slubs or billets according to the preamble of
Claim -1_      C7ontinh on s casting monlds are known to be snbjected to considerable thermal loads
during operation as a_ resnit of the mot ten metal solidi Ty ing in the mould cavity. Consequently, said
thermal loads cause thermal expansion of the mould -walls and Ants lead to deformations of the ac
cnrately pro - du ced monla cavity. Particularly nnaesira ble are deformations trans-versely to the
direction of casting, as they alter the conicity of the monld which is important for the solidifying
process_ Therefore, panic ram- measnres have to be taken in order to stabilise the niouid wails in their
position      It is known from the generic Er-E31-1 468 760 to anwirige a snpporting shell around the
copper mould tube forming the monld cavity, on which the mould tube is supported by sup - port
profiles extending in its longinidinal direction and aistritinted over the periphery. The mould hi be is
positively connected to the supporting shell via connecting pro files extending in the longitudinal
direction, cooling ducts being arranged between the mould tube and the supporting shell For gniding
cooling water, which are defined by the support profiles and/or the c.--otinecting profiles. The
connecting profiles are, for example, configured as dovetail profiles or Ttprotiles which engage in
corresponding prooves of the supporting shell_ They are inserted into the grooves in the longitudinal
direction of the narrald_ 'This a ssembly is not a 1-w a ys straight - forward, as it resnits in friction on
sealing elements provided between the monla walls and the s-upporting --rhe mould rube walls are
respectively not only secured in the direction perpendicular to the casting axis, bra also prevented from
thermal expansion in the wall plane and/or supporting plane, transversely to the casting axis_ The
batter may lead to stresses and permanent de fb rmnat ion and fatigue cracks of the mould tribe_
The object of the present invention is to provide a _mould of the aforementioned type which, during the
casting operation, has a high degree of dimensional stability and in which, however, deformations c an
sed by th4.::_ntrual expansion of the moilld walls -may be suhstanti ally avoided_      This Object is
achieved according to the invention by a mould with the features of C7lairri      Farther preferred
cmboditnents of the mould according to the invention Form the snip] cc t-mat ter of the dependent
claims      Acc ording to the invention, the connecting profiles are respectively configured as two profile
strips ontwardly projecting From the outer periphery of the mo rad tube and inwardly projecting from
the inner periphery of the sup porting shell, which engage in one another such that inure peripheral
direction of the rricittld a clearance is present_ 21s a result of the profile strips, the mould at be walls
are held again_St the walls of the protective cover supporting said monldtnbe walls in the direction
perpendicular to the casting axis, but a displacement along the mould wall caused by thermal
expansi01-1 is possible, primarily in the longitudinal direction of the mould, but also within the
clearance provided transversely thereto in the peripheral direction of the rricittld_ is a resnit, the
stresses, the permanent deformations and fatigue cracks caused by the thermal expansion in the
macula tube are stantia lly avoided. Not least, the assembly ofthe mould is also simpli tied_ 
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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 ETC. 2; P1(1-f. 5 shows one of the support plates in perspective view; I C it 6 shows a
second embodiment o a mould according to the invention in horizontal cross section;      FICtS_ 7a,
7.6, 7e7 show a support plate and n part of the mould tube with two hirther support plates separated
from one another as well as in an assembled state according to n further embodiment;       I Cit..; _ No,
24,b show in hori zontal cross section a first embodiment of connecting profiles for connecting the
mould_ tube to the supporting shell;                9cz, 9/, shows in horizontal cross section a second
embodiment 01coninec tin g pro files for coniniec tins the in 0 Ina tabe to the supporting shell; 
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I CI. _ 10 show sal-non-1d plate for a plate mnioLlld VV corresponding support plate;     P1 C-. 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 ld 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 mould 1 is shown for the continn 013 Cal-ail-1S, ofbloonns, slabs or billets 0 f rectangular
cross section, which comprises a in on id rube 2 made of which forms    rrionia cavity 3, as well as a
supporting shell 4 surro unding the inonla 2. The snpporting shell 4 is made -up of fo-ur sup port plates
5, 5', which are connected to one another by means of screws 6. Between_ the mow mbo 2 and the
supporting shell 4, cooling ducts -10 are provided for guiding cooling water, which form part of a water
c irc nlation cooling system for the copper tube, and which are distributed over the entire -periphery
and substantially over the entire length of the mould tube 2 (see in_ particular 17IC-S. 2 and 4). The
s-upport plates 5, 5' are provided in the -upper region and in the lower region with inlets and outlets iiii,
12 connected to the cooling ducts 10, for the cooling water.    In the embodiment shown, the cooling
ducts 10 are incorporated_ for example machined. in the outter peripheral Sal"-    ce of the mould tube
2. The mould tube 2 is, on the one hand, supported via support profiles -is on the supporting shell 4
and/or on the suipport plates 5, S' extending in the longitudinal direction I thereof and distributed over
the periphery and, on the other hand said. mould tube is releasa-bly positively con-nee ted to said
support plates 5, 5' via connecting profiles 20 extending in the longinidinal direction_ -rhe cooling ducts
Aro, are in this case laterally defined by the support profiles IS and/or the connecting profiles 20.
,Ncconling to the invention, the connec ti rig profiles 20 are respectively c-onfignred as Two profile
strips 21, 22 which engage ill 01-IC ar10 al Cr, 0 UAW Linn y projec ting from the outer periphery of
the mould tube 2 and inwardly projecting from the inner periphery of the surpportins shell 4_ "I bey are
di stribtittect over the respective rao-ula side, the number thereof per side being dependent on the size
of the mould_ In the mould 1 winch is rectangular in cross section, for e-xample according to PIO_ 2,
the wider snpport plates 5 are each  
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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
perpendicular to the casting axis, hut a mutual aisplac ement along the mould wall c an sea by thermal
expansion is possible., primarily in the longitudinal direction L.. or the mould, but also within the
clearance provided transversely thereto, in the peripheral direction o t the mon] d. In order to perin it tit
is displacement, the mould tit be 2 is held in the corner regions thereof with a corresponding clearanc
e relative to the snpporting shell 4. Hach of thc support plates 5, 5' is advantaMeC) la sly provided in
its per i pheral region w i til a sealing ring 23, 23' sealing the cooling zone, which is inserted into a
channel 24 visible from FTC. 5 which shows the support plate S.      While the profile strips 21 are
directly manna-lc:tiara on the mould rube 2, i.e. are integral with the mould rube 2, in particular i tb
large-s in o Lil cls and with the presence of sealing rings 23, 23', it is advantageons in terms of
assembly to design the profile strips 22 for the support plates 5, 5' separately, st-tela as for example
shown in FICiS. 2 to 4- These are then inserted into corresponding recesses 25 of the snpport plates
5, 5 and connected  by means of screws 26 dist-ribarea over the entire strip length to the support
plates 5, 5'. In this case, driring the assembly no lateral displacement of the support plates 5, 5' on the
sealing rings 23, 23' is required as the previously inserted profile strips 22 now only have to be
tightened against the stipport plates 5, 5'.           shown in I-' I(i S. 6 and 7a, 7b, 7e, -however, in
particular with smaller moulds it is perfectly possible to manufacture the profile strips 22 for the support
plates 5, 5' directly on the stipport plates 5, 5, i.e. to configthe said. profile strips integrally with the
respective stipport plate 5, 5'.      In the smaller mould 1' shown in PIC+. 6, of square cross section,
respectively only one connecting profile 20' is present, consisting  two pro file strips engaging in one
another, for each mould side (and a plurality of support profiles 15). The connecting profiles 20'
connecting the mould nthe 2' to the supporting shell 41, are respectively arranged in the central region
of the respective monla      A.s required, according to FICiS. 7a, 7b, 7e a plurality of connecting
profiles 20" may also be provided for each monld. side, which consist tit-profile strips 2-1" integrally
configured with the mould tube 2" and profile strips 22" integrally configured with the respective
support plate 5". The _mould tube 2" may c omprise just one support profile 15" per side arranged in
the centre region or a plurality- of support profiles 15".      In the emb 0CH/flan:LS according  t 1-7 ICS
S. 6 and 7a, -7b, athaas assembly the respective up port plate 5" bas to be displaced laterally relative
to the mould tube wall, -until the profile strips 2-1", 22" are engaged_ H./en with the presence of
sealing rings, in this case the assembly is substantially simpler than in the moulds known from
E.F)-E31-1 468 760, relative to which there is no comparison between the amotint of lateral
displacement in the mould according to the invention and the lithsithainal displacement during
assembly according to HE '-E31-1 468 760. Additionally, the respective support plate 5" may be
slightly obliquely positioned until engaged and as a result friction on the sealing ring is avoided.
Particinarly a dvanta geon s cross-sectional shapes of the profile strips 21, 22 are visible from PICT: S.
So, 812 and 9a, 9b. The profile strips 21, 22 which are nose-shaped in cross sec tion, project by an
anaornit a from a bottom surface 27 and/or 28 of the morild tribe 2 and/or the stipport plate S_ The
profile strip 21 ofthe mould_ -tube 2 has a support face 29 with which it rests in the assembled state
against the bottom star-face  28 of the support plate 5 and vice -versa, the support plate 5 comes to
bear with a stipport face 30 on the bottom s-urfac 27 of the nionld woe 2. -roe profile strips 21, 22
respectively have a 1-01_11-1Clea 110SC 31 and/or 32 which is oriented in the peripheral direction of
the monld, with a mains r" which is ena.2-,ett "tont behind by a similarly romicled recess 33 and/or 34
opposing the nose in the peripheral direction with a radi its                   -rho mains r". of the
rc-cc..-ssc-s 33, 34 is in this case slightly greater than the radins r, of the two noses 311, 32. When
joining the two profile strips 21, 22, the nose of the one profile strip engages in the recess o U the
other profile strip, and namely with a lateral clearance of, for example, -s-0_1 



  ˚ 5

vvhich is prodircn1 from the di trerence of the two radii r1,r." so that within this clearance a no ritrial di
5 pl acermien t can s ed by thermal expansion may oc car along the mo-ula wall in the peripheral
direction ol the in tint a_     fla tit rally, a runtil a 1 displacement c a Ti sect by thermal exp a nsion in
the lonsitirdinal direction or the profile strips 21, 22 is also possible, i_ a in the longint dinal direction of
the monla_ In this manner, stresses, plastic de rorination and tatip,-ne cracks in the taro trld tribe,
which are otherwise cansed by the thermal expansion, are avoided_     'foe sie of the mould_ is
important for the artionnt of lateral clearance. With larger mould-s, a larger clearance has to be
additionally en stared. "A. possible cross-sectional shape el- the nose-shaped profile strips 21, 22 for
larger moulds is shown in    IC IS_ 9cr, 9b, where the nose 31' and/or 32' 0 r the one profile strip 21
and/or 22 is able to engage respectively in the recess 34' and/or 33' or the other profile strip 22 and/or
21 with greater clearance in the peripheral direction.     Instead of an integral mould_ rube 2 and/or 2'
and/or 2", it is also possible and perfectly astral to make rip the mould forming the mould cavity as a
plate mould with mould tube walls firmed from individnal copper plates or the like_ One or more sup
port plates are tlins assoc iated with the indivicht al nionld. plates and/or moitld tribe walls, which form
the supporting shell around. the plate mon Id s.     PIC-. 10 shows as an example a monld plate 42 of a
plate mould for contimions casting or thin slabs_ The longitudinal sides of such mould-s are 1 to 2 nit
and the narrow sides only 50 to I 0 min wide_ -foe nitinla plates 42 on the longitridinal sides are
provided in the upper region with a otileti portion SO for the inamersi Oil tribe, i.e the extension 0 1- the
morild tithe wall is not straight in all parts. Also, the support plate 45 associated. with the morad plate
42 is provided on the inner face with a   oriesponding rec ess SY_ The cooling dricts 10 are in -turn
provided between the mould plate 42 and the support plate 45, and which are defined by the sap port
profiles 10 and/or the connecting profiles 20.      _According to the invention, the connecting profiles 20
are, in turn, configured as two profile strips 21, 22 engaging in one another with noses 31, 32 oriented
in the peripheral direction of nicuild and engaging in one another with clearance. In the obligne region
of the bulged portion so and/or of the recess 51, the noses 31, 32 are also ohliqriely oriented, parallel
to the nicruld inner sintace 50a., 50b. 'Thus it is also possible for this wide and relatively thin copper
plate, which is subjec-ted to significant thermal expansion relative to the more solid steel sitpport plate,
actitally to expand along the mould wall. In this variant, it is naturally advantageous to design the
profile strips 22 for the support plate 45 separately and to insert said profile strips into the support plate
45. 
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1-7I0. 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 52b, respectively one support plate 55e is arranged et.tendins along the oblique parts 52e
and overlapped by the adjacent support plates 55a. SSb. U.-ven in this case, the stipport profiles 10
and/or the connecting profiles 20 are present, said connecting profiles being configured as two profile
strips 21, 22 engaging in one another with noses 3-1, 32 oriented in the peripheral direction or the
thintia and engaging in one another with clearance. The noses 31, 32 are also in this case always
oriented parallel to the mould inner surface in the peripheral direction of the mould, even in the region
of the oblique parts 52c. In contrast to the embodiment of VIC_ -10, however, the profile strips 22 are
always perpenclic Lam- to the respective wall part_ "Thits, with th is shape of mould, consideration
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 has a in 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. 
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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 connecting prcyfiles that extend in the longitudinal direction of the mould, the
connecting profiles including pairs of engaging profile strips that provide a clearance in a peripheral
direction of the mould between the mould component and the supporting structure when engaged,
each pair of engaging profile strips inclti ding a first profile strip outwardly projecting from an outer
periphery of and integral with the mould component and a second profile strip inwardly projecting from
an inner periphery of and integral with the supporting structure, and cooling d.ucts that g Ind e cooling
water and are defined by the support profiles and the connecting profiles such that the cooling ducts
are arranged at least partly in the clearance between the mould component and the supporting
structure.      2. Mould according to claim 1, 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
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.         Mo-uld according to claim 1, wherein the mould component 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 connecting 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 suppc)rting profiles are spaced apart in a peripheral direction
of the mould from the connecting profiles. 
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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 walls and the supporting structure comprises at least one support plate associated with
each copper plate or mould tube wall, the first profile strips being arranged on the copper plates or
mould tube walls and the second profile strips being arranged on the at least one support plate.     9.
Mould according to claim 1, wherein the mould component comprises a plurality of mould tube walls
and the supporting structure comprises at least one support plate associated with each mould tube
wall, the first profile strips being arranged on the mould tube walls and the second profile strips 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 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, 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 component comprises a mould tube and the supporting structure  
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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 mould.     15. Mould according to claim 1, wherein the supporting 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. 


