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@ Hot tops.

@ A hot top lining slab (2) for an ingot mould (1) used inthe
casting of e.g. steel ingots has a plurality of ribs {4, 5, 6, 7, 8)
on its back face and is thick and of low density matter. The
ribs (4, 5, 6, 7, 8) define a plurality of enclosed recesses (9)
spaced inwardly from the periphery of the slab. The slabs (2)
enable the amount of head metal to be reduced but sound
ingots still obtained.
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HOT T0OPS

The invention concerns hot tops for metell-
urgical moulds, in particuler for ingot moulds, esp-

gecielly for casting steel.

In cesting steel ingots it is cdecsirable to

keep the metzl in the head of the moulc molten whilst

the metal in the body of the mould is cocling anc solic-
ifying, becsuse the metal in the body of the mould shrinks
2s it cocls a2nc selidifies and, if the head metel is kept
molten, the head metel Teeds down into the ingot body &nc
echieves the desirable eftect of inhibiting the formezticn
ot shrinkage cevities in the body of the ingot. The head
metsl may be kept melten by use of 2 hot top and this mayv
comprise a number of refractory, hest-insuleting articles
e.g. slabs positioned as a lining in the head of the
mould or in & separste head box at the top eof the mould,

in the latter case the head metal being within the hesad

box.

Originelly hot ftop linings were commonly of
firebrick, usually with & density of ebout 2 to 3 g./cm.3.

Firebrick is not 8 good hezt-insuletor and for this reason
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the firebrick linings were thick e.g. 75 mm. However,
the thick firebrick linings were of high thermesl capa-
city end therefore exerted a marked and undesirable

initiel chilling efi<ect on the heac metsl.

The chilling effect mentioned above and other
;disadvantages of firebrick-hot top linings were grestly
reducec or eliminated by the subsequent development of
slurry-ormed, expendable hot top lining articles hav-
ing good heast-insulsting properties and low densities,,
typicelly about 1.1 g./cm.3. The good heat-insulatiﬁg
properiies of such articles mean that adequaie heat-
insulation is providecd by & much thinner lining, typi-

celly 20 mm., compared with firebrick linings.

Partly because the known slurry-formed, expend-
able lining erticles ere thin and partly becsuse of ths
thermal properties of the materisls of the articles, such
linings are of low thermal capacity and therefore exert
only & small initial chilling effect on ithe head metal.
The chilling effect of such linings is minimised by mak-
ing the linings as thin a&s is compatible with providing
the required heat-insulation and mechanicel strength. 1In
any event the dewatering and drying steps necessary in

making the slurry-formecd articles become considerably more



cifficult if the ithicknese of the erticle is =ignidf

cently grester then 30 mm. Moreover, if the erticle

n
n

are made thicker, they become hesvier enc lecsc easily

hancleco.

According to the invention & hot top lining
:slab is of slurry-formed re<iracicry, hest-insvliating
msteriel, hes & density in the range of 0.3 to 0.B85 g./
cm.>, has & plurslity oF ribs &t one Tace of the slab
defining & plurelity of enclcsec recesses spaced in-
wardly from‘the periphery of the slab and hes an average
overall thickness of at leest 40 mm. In use the slebs
are positioned with the recessec fTsce outwardes i.e. away

frum the molten metel.

i1t has been found in accordsnce with the inven-
tion thet the particuler combination of feztures specifiec
enables & very desireble combinstion of advantages to be

obtained.

The fact that the slabs are slurry-formed is &
manufacturing convenience and, 2t part of the thickness
of the slabs is accounted for by the ribs, the slabs do
not present the dewatering e&nd drying difficulties that

would arise if the slabs were of the same overall thickness
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but dic not have the recesses.

The great thickness of the slabs enables an
excellent hest-insulsting eftect to be achieved, an
effect enhenced by the &ir in the recesses. Further-
mere, good heat-insulating properiies ere zssocisted
:with the low density of the slabs. Despite the thickness
of the slabs, & very smsll initisl chilling effect is suT-
tered as the material of the =labs is itself of low ther-
mzl capacity, & Tactor associested with the low density of

the slabs.

The fact that the slabs zre of low density mat-
y
eriezl coupled with the presence of the recesses mesans thsat,

despite their thickness, the s

-1

sbs sre not heavy and they
can easily be handled. Alsc, the presence of the ribs
serves to increase the mechanical strengtih of the slabs
whilst not greatly increasing their thermal capacity.
This combinstion of properties is especially valuable &s
the strength of slurry-formed refractory, hest-insulating

slabs tends to decrease with # decrease in density.

In casting steel ingots it was widely accepted
for many vears that all the heac metal should be discarded

anc therefore an important objective was to minimise the
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retio of metal in the head of the ingot to metel in the
body of the ingot (subject to the requirement that the
body of the ingot should be sound) in order that the
proportion of cast metel discerdec shoulc be es low &s
pessible. - More recently this objective hes been somewhat
mocdified and hot top linings have been designed so thet
:éome of the head metal should be usable. However, hot

top linings comﬁonly result in the fermetion cof ingots
with a shouvlder where the head metel adjoins ihe body of
the ingot and, if the head metal is not entirely discearded,
the shoulder can result in defects in the steel éfter the
ingot has been rolled. éuch defects are minimised if the
shoulder is slight and this factor has favoured the use of
thin hot top linings. The present invention contrasis
with this approach: the thick slabs enable the proportion
of head metal io be decreased. Preferably the average

overall thickness of the slabs is 2t lezst 50 mm.

In the slabs of the invention the ribs prefer-
ably account for at least 30%, e.g. about 50%, of the
overall thickness of the slab. The ribs preferably de-
fine at least three recesses and the totel sreez of the
recesses at the outer fTace of the slab is preferably &t
least 30% of the totel ares of the ouvter surizce of the

slab. GSome or all of the ribs, especislly those separating
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edjacent recesses, preferably taper outwercly. The
tapered ribs are prefersbly st leest twice zs wide &t
the bese as at the tip. The preferred features just
described characterise slabs of the invention with esp-
gciaslly valuable thermsl and mechaniczl preperties anc

which ere eesy toc mezke and handle.

The recesses may be of various shapes prefer-

ably generglly rectanguler.

The slabs may be slurry-formsd in known manner
using known materiasls and using & former shaped to form
the slabs with the ribs and recesses. The ingredients of

the =lab comprise particulste refractory filler
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lezst of which is lightweight e.g. has & bulk density not
greater than 0.35 g./cm.3, 8 binder ancd, optionslly, or-
ganic and/or inorganic fibres. Preferably the light-
weight filler is one or more of celcined rice husks and ex-
panded minerals, e.g. expandec perlite. The density of

the slab is mest preferably 0.4 to 0.7 g./cm.3.

An edge ot the slab (the lowermost edge in use)
is preferably -bevelled so that the molten metsl contact-
ing face of the slab does not extend downwards as far es

the opposite face of the slab. Preferably the bevelled
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edge is generally concave and the concavity is prefef~
eably provided by meens of & multiple, e.g. double, re-
entrant bevel . In this way the abruptness of the re-
sultant shoulder is diminished and the height in the hot
top where residual mould Tlux remsins after cesting is
increased. As already mentioned, the thickness of the
:élab enables the proportion of head metzl to be decreesed
end the fTeatures just described help to maximise the pro-

portion of the head metal that is wusable.

An ingot moulc having & hot top lining compris-
ing slabs ot the invention forms a part of the invention
as does 2 head box having such & lining. referably the
lining is in the head of an ingot mould having straight.

internal walls.

The invention is Further described with refer-
ence to the accompanying diagrammatic drawings in which:

Figure 1 is & vertical section through

the upper part of an ingot mould having

a hot top lining comprising slabs of the

invention,

Figure 2 is & cross-section through the
hot top lining at line I-1 in Figure 1

and,
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Figure 3 in & view of the re-

cessed face of one of the slabs.

Referring to the drawings, the ingot mould
has wells "1 tapering together upwardly to give an ingot
narrower st the top than the bottom, and in the heacd of
:the mould is & hot top lining comprising four slurry-
formed refractory, heat-insulating slabs 2 having & den-
sity of 0.5 g./cm.B. The slabs 2 are suspended from the
top of the mould by conventionzl means (not shown) and

are held firmly in position by four wedges 3 of refractory,

heat-insulasting material.

Each of the slabs 2 has peripherzl ribs 4, 5, E,
7 at its outer face and these ribs together with two out-
wardly tapering inner ribs B define three recesses 8 in

the outer Tace of the slab.

Whilst the invention has been described above with
specific reference to the drawings, it is to be understood
that the recesses 8 may be vertically disposed in the outer
¥éce of slab 2. If desirecd, the eight-piece assembly
illustrated in Figure 2 may be substituted by four, inter-
engaging slabs cr & six-piece assembly consisting of four

slabs anc two wedges.
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CLAIMS

1. A hot top 1lining slab (2) of slurry-formed
refractory heat-insulating material, characterised in
that the slab has a density in the range of 0.3 to 0.85
g/cma, and has a plurality of ribs (4, 5, 6, 7, B8) at one
face of the slab (2) defining a plurality of enclosed
recesses (8) spaced inwardly from the periphery of the

slab (2) and has an average overall thickneses of at least
40 mm.

2. A hot top lining slab (2) according to claim 1
characterised in that the average overall thickness of
the slab is at least 50 mm.

3. A hot top lining slab (2) according to claim 1
or 2 characterised in that the ribs (4, 5, 6, 7, 8) provide

at least 30% of the overall thickness of the sleb (2).

4, A hot top lining slab (2) accoerding to any
preceding claim characterised in that the ribs (4, 5, 6, 7,

B) define at least three recesses {9).

5. A hot top lining slab (2} according to any
preceding claim characterised in that the total area of
the recesses (8) at the outer face of the slab (2) is

at least 30% of the total area of the outer surface of
the slab (2).

6. A hot top lining slab (2) according to any
preceding claim characterised in that at least one of the
ribs (8) taper outwardly.

7. A hot top lining slab (2) according to any
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preceding claim characterised in that the at least one
tapered rib (8) is at least twice as wide at the base as
at the tip.

B. A hot top lining slab (2) according to any
preceding claim characterised in that the face opposite
to the face having the recesses (8) is bevelled at the

edge which is to be lowermost in use.

9. A hot top lining slab (2) according to claim 8
characterised in that the bevel is a multiple, re-entrant
bevel.

10. An ingot mould or ingot mould head box (1)

having a hot top lining provided by a plurality of slabs
(2) according to any preceding claim characterised in

that each slab has its recessed surface facing outwardly.
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FIG. 1

FIG. 2
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