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the invention relates from ‘the following detailed descrip-
3,373,047 tion ‘of the preferred embodiment thereof made with

MATERIAL FOR HOT TOP
Herbert D, Sheets and John W, Lennon, Columbus, Ohio,
assigrers, by mesne assignments, fo Oglebay Norfon
Company, Cleveland, Ohie, a corperation of Dejaware
Filed Oct. 6, 1964, Ser, No. 491,944
3. Clatms. (Cl. 106—38.3)

The present invention relates to a refractory material
for use in hot topping and, more particularly, to a hot
top refractory panel or board which contacis the molten
metal being poured into the mold with which the hot
top is associated.

Known hot top structures and specifically hot top
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reference to the accompanying drawings forming a part
of this specification and in which:

FIG. 1 is a side elevational view of a hot top, partly
in section, and embodying the present invention;

FIG. 2 is a sectional view of a modified hot top em-
bodying the present invention; and

FIG. 3 is a sectional view of still another hot top em-
bodying the present invention.

The present invention provides an improved hot top
structure and, particularly, an improved hot top panel
or board for vse in a hot top. As is well known, hot tops
are utilized in association with ingot molds for maintain-

insulating panels or boards have been constructed of a 15 ing a mass of molten metal above the ingot mold so as
material including organic ard inorganic fibrous materials to feed ‘the shrinkage cavity as the metal in the mold
in combination with a granular refractory material and cools. Hot tops are supported on the upper end of the
binder. These known insulating panels or boards when ingot mold and have a central opening through which
contacted by molten metal generate gases which, at least moiten metal is poured into the mold. The molten metal
in part, bubble through the molten metal and cause, what 95 also is poured so as to fill or substantially fill the hot
has been termed, “boiling” of the metal. This boiling may top. The hot top is constructed of suitable insulating struc-
cause splashing of the metal and sparks which create a ture so as to maintain some of the metal in the hot top
hazard to the pouring crew. Moreover, hydrogen and in a molten state, so as to feed the shrinkage cavity as
0xygen may be picked up by the sinkhead metal causing the metal in the mold solidifies.
harmful metallurgical effects therein, 25 Hot tops are formed of different constructions and, by
The present invention is directed to the solution of way of example, a preferred embodiment of the present
this boiling problem. It has been found that by eliminat- invention is illustrated in FIG. 1 which shows a hot top
ing or drastically reducing the amount of organic fibrous 19 supported in the upper end of an ingot mold 11. The
material in the insulating panel and utilizing an asbestos hot top 19 has a central opening therethrough through
fiber having a low water content in the material constitut-- 39. which molten metal is poured into the ingot mold, and the

ing the panel, boiling of the molten metal is greatly
reduced. Furthermore, the use of an asbestos material
having a low water content permits the use of a relatively
fine granular filler material which provides a panel hav-
ing good insulating properties.

Accordingly, the principal object of the present inven-
tion is the provision of a new and improved hot top
structure constructed .of ‘a material which generates a
minimum amount of gases when contacted by molten
metal -and, thus, greatly minimizes the amount of boil-
ing of the molten metal and which has good insulating
properties, strength, and flexibility.

Another object of the present invention is the provi-
sion of a new and improved hot top insulating panel or
board wherein the panel is made of a maferial contain-
ing an asbestos having a low water content and which
generates a relatively small amount of gas when con-
tacted by molten metal and wherein: the material con-
tains little, if any, organic fibrous material,

A further object of the present invention is the pro-
vision of a new and improved hot top insulating panel or
board made of a material containing amosite asbestos, a
relatively fine granular refractory filler, and a sujtable
binder which provides an insulating panel or board hav-
ing good heat-insulating properties, sufficient strength
and flexibility, and from which a minimum amount of
gas is generated when the board is contacted by molten
metal,

A still further object of the present invention is the
provision of a new and improved hot top insulating board
comprised of 79-90 parts by weight of a granular refrac-
tory filler, 5-10 parts by weight of an organic binder,
and 5-10 parts by weight of an asbestos having a water
content of less than 6%.

Still another object of the present invention is the pro-
vision of a new and improved hot top insulating board
comprised of 79-90 parts by weight of 200 mesh silica
sand, 5-10 parts by weight of an organic binder, 5-10
parts by weight of amosite asbestos, and about 1 part by
weight of an organic fibrous material,

Further objects and advantages of the present inven-
tion will be apparent to those skilled in the art to which
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hot top, as noted above, maintains a mass of molten metal
above the ingot mold 11 to feed the shrinkage cavity as
the metal in the mold solidifies. The hot top 19 includes
a metal casing ‘12 which is conventional in construction
and includes an upper section 13 and a lower section 14,
which'are suitably secured together. In the illustrated hot
top, the metal casing 12 has a lining 17. The lining 17
comprises a hard, dense high temperature firebrick or
equivalent castable refractory whose purpose is to form
a lining or backup support for the insulating refractory
panels. The lining is thus a semi-permanent lining capable
of being rensed for a number of pouring operations.

An insulating panel means overlies the lining 17 in the
embodiment shown in FIG. 1 and comprises a plurality
of individual insulating panels or boards 25 suitably posi-
tioned in the hot top overlying the lining 17 which backs
up the panels 25 and provides support for the panels. The
upper end of the panels 25 are substantially flush with
the upper side of the upper canopy 28 of the metal casing
12, while the lower ends of the panels 25 are supported
in a recessed portion 27 of a bottom ring 28,

When the molten metal is poured through the central
opening in the hot top, the molten metal contscts the in-
sulating panels 25. When the insulating panels contajning
considerable quantities of organic fibrous materials of the
known prior art are contacted by the molten metal, the
materials in the panels generate gases which bubble
through the molten metal causing “boiling” of the molten
metal. According to the present invention, the insulating
refractory panels are constructed of z material which
mipimizes the generation of gases when contacted by
molten metal and which, thus, minimizes the boiling of
the molten metal.

The material of which the panels are made includes a
granular refractory filler, -a binder, and an inorganic,
fibrous asbestos form material having a relatively low
combined water content. The granular refractory filler
preferably comprises a relatively fine sand such as 200
mesh silica sand, that is, a silica sand substantially all of
which passes through a 200 mesh screan, Other granular
refractory fillers may also be used, such as diatomaceous
earth, magnesia, alumina, or forsterite. The binder may
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be of any conventional form and may be a phenolic resin
such as the resin marketed under the tradename Durez
Phenolic 12335, an organic resin, or any other suitable
and known type of binder. A small amount of organic

4

is sufficient to provide a suitable homogeneous mixture,

generally one-half hour was found to be satisfactory.
After mixing, the mixture is formed into panels or

boards by a suitable molding method. The panels are

fibrous material may also be included in the mixture. The 5 molded into the desired shape and thickness for the par-
organic fibrous material may be either ground wood fiber, ticular nse to which they are o be put and are then dried
cardboard shavings, or paper pulp, or combinations into self-sustaining panels having substantially parallel
thereof. sides. One suitable method of molding is by pouring the

The asbestos form material utilized has a combined mixture onto a screen and pulling a vacuum on the screen
water content of less than 6%. Crocidolite asbestos, 10 to remove the major portion of the water. After the mold-
anthrophyllite asbestos, tremolite asbestos, or amosite ' ing of the boards, the boards are dried. The drying tem-
asbestos may be usde, ail of which have a combined water peratures and time may vary and must be such so as not
content of less than 6%. These materials also have a low to exceed the temperature at which the binder material
loss of weight on ignition. Of the above-noted materials, will decompose. Drying by placing the boards in an cven
amosite asbestos is preferably used due to its fiber strength 15 at 400° F. for two hours, then reducing the temperature to
and availability. Amosite asbestos contains a small amount 304° F. for one hour has been found to be satisfactory.
of water, approximately under 6% by weight, and has an Tn the preparation of the mixture, the amosite asbestos
extremely low loss of weight on ignition, as compared absorbs an amount of water, filling the voids or spaces in
with other asbestos having a high water content and a the bundielike fibers of the amosite. When the water is
higher loss on iganition. The amosite asbestos used has a 20 removed in the molding and drying of the boards, the
bundlelike fiber form with voids or spaces therein and an water is removed from these spaces and the spaces or
orthorhombic crystal structure. The amosite asbestos also voids remain providing air pockets throughout the boards.
has sufficient fiber length and teasile strength character- These pockets, it is believed, aid in rendering the board
istics which provide the hot top panel or board with the a good insulator and provide for removal of gases through
desired strength and flexibility. 95 the panel.

The table below indicates the various ingredients which Insulating panels or boards made of the material and
comprise the material forming a completed panel or by the method disclosed above may be used in any type
board, with the range of parts by weight of the ingredients of hot top, and the hot top of FIG. 1 is an illustration of
in the panels, as well as the preferred parts by weight one form of hot top for which the panels may be used.
within the range: 30 FIG. 2 illustrates a modified form of hot top structure

in which panels made of the material disclosed above
Ingredient Range (Parts Preferred (Parts may be embo@ied. The panels 39, made of the material
by Weight) by Weight) described hereinabove, are utilized in the hot top shown
Granular Refractory Filler. .. ... 76-90 86-87 in FIG. 2 in the same manner as the panels described here-
e v Toss Yan 67 vt 5o 8 25 inabove with respect to FIG. 1. The panels 30 in the hot
Organic Fibrous Material ___..____ B <2 0-1 top of FIG. 2, however, are backed up, that is, supperted
by a metal portion 32 of the hot top illustrated. The metal
e e portion 32 is suitably secured with and interfitted within
coﬁgstrﬁgﬁieoi aggv:, htéltv t‘i:; ;irfge ;E%‘;ge?ite;agz 1ﬁnt,§: the upper hot top casing 533 and has a surface 34 against
weight insulating panel and one v;hich minimizes bthe 40 which the panels 30 eLn gage. A bottom ring 35 is suitably
generation of gases when contacted by the molten metal, ;up-ported at the bottom ensi of t‘he portion 32 of the
. . : ot top and has a recess 36 in which the bottom end of
and one which has a relatively low loss of weight when the panel 36 is s ted
contacted by molten metal as compared to known panels Ap th Jf . u,[? g;)r % ‘t +1 which 1 d
containing considerable quantities of organic fibrous mate- notner Jorm O.- the hot top In which panc's mage qf
rials. The weight loss for pan " e T 45 ‘_che materlz}l described hereinabove may be embodied is
r'als' te tw I;g tb 0ss P rp B EISbOf ;I‘z ;bove noted mate illustrated in FIG. 3. The hot top shown in FIG. 3 com-
ial in tests has been found to be 5-6% as compared to P AT . T g3
11% for such known panels. Moreover, pangls con- prises a ;:)llur;hty o f panels 43 Whl."h are located in the
structed in accordance with the present invention have E;pper eni ° ban 1r.1'got mold kl.‘WIth the upper ends of
none or very little organic fibrous material in the mix, uelga:;? S S;]J stanula lly flush with the upp or end O.f the
and thus greatly reduce or eliminate gases generated by 50 mol 1. The p'?me > thus, extend down into the ingot
the organic fibrous materials. The insulating ability of the mold 41, The p.;urahty of the panels 40 forfn the hot
refractory panel made of the material noted above is quite top an‘d z}:re. p 031t1'01.1ed in the upper end of t1h ¢ 1ngot mold
good because it includes a relatively fine refractory fiiler. Z(; arsnl O Lorm a meg at the up per end of the ingot mold
The use of a relatively fine refractory filler provides a .. .~ e ;;anels #3 may be held in the upper end of the
multitude of small air pockets in the panel and provides 55 ingot mo d by suitable clamp members, designated 42,
for better insulation as compared with the use of a coarser thh crease the. 'mol.d 41 and the panels 40 and hold
filler material. While the air pockets are relatively small, the panels in position in the. upper end of the mold._ The
they are adequate to provide a sufficient porosity so that panels &8 may also be he}d in the upper end of the _1ngot
any gases generated when the board is contacted by mold by su1tab}e wedgelike tgipered corner panel pieces,
molten metal flow through the board and not through the 80 not shown, which may be dr_xven do_wnwardly %t the in-
molten metal. Moreover, the bundlelike fiber construc- got mold corners betwgen ad']acent side panel pieces and
tion of the amosite asbestos provides air pockets in the wedge the pz_mels 40 into tight confact with the inner
panel which also assist in permitting the gases to escape Zﬁrlgyoif nt?felﬁigirlt(gg (ffl t;(é ?;o‘ig 2ild the panels se-
through the panels. = .

In irepariig the material of which the panels are pref- 65 fiszhOU1d be.app arent that the p refer.red qmbodir‘nent
erably made, the granular refractory filler, amosite as- Obll ie present 1‘n\.rent1<?n has been described n consider-
bestos, and binder are mixed together in a suitable manner ave 'dctal'l and it is to be un derstood that certain ch'anges,
in a conventional vessel with a suitable amount of water modifications, and adaptations may be made therein and

N it is intended to cover all such changes, modifications,
The gmoun‘t of water may vary; .h?wever, 135 to 300 74 and adaptations as are covered by mhegappended claims.
parts by yvexght has been fcjund satisfactory, The arr{osne Having described our invention, we claim:
z.zsbestos is added to the water first. Thereafter, the bmd.er 1. An insulating structure for use in hot topping and
is added to the mixture and, finally, after the amosite adapted to be supported at the upper end of an ingot mold
asbestos and binder have beer} dispersed in th(? {mxture, comprising a body to be supported at the upper end of the
the granular refractory filler is added. The mixing time 75 ingot mold, said body having one surface for defining at
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least a portion of an opening through which molten metal
is poured into the mold, said one surface being contacted
by molten metal poured into- the mold, and said body at
least in part constructed of a mixture consisting essentially
of 79-90 parts by weight of granular refractory filler, 5-10
parts by weight of inorganic fibrous asbesios form mate-
rial having a water content between 0 to 6%, 0 to 2 parts
by weight of organic fibrous material, ‘and 5-10- parts
by weight of a binder therefor.

2. An insulating structure as claimed in claim 1 wherein
said granular refractory filler comprises 200 mesh silica
sand -and said mixture contains about 1 part by weight
of organic fibrous material.

3. An insulating structure for use in hot topping and
adapted to be supported at the upper end of an ingot mold
comprising a hot top insulating board to be supported at
the upper end of the ingot mold, said board having a sur-
face for defining at least a part of an opening through
which molten metal is poured into the mold, said surface
being contacted by molten metal poured into the mold,
and said board at least in part constructed of a material
consisting essentially of 79-90 parts by weight of sand,

0

20

6

5-10 parts by weight of an inorganic fibrous asbestos
mafterial having a water content between 0 to 6%, 0 to 2
parts by weight of organic fibrous material and 5-1¢
parts by weight of an organic binder.

4. An insulating structure as defined in claim 3 wherein
said sand comprises 200 mesh silica sand.

5. An insulating structure as defined in claim 3 wherein
said asbestos material comprises amcsite asbestos,
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