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ABSTRACT OF THE DISCLOSURE

A composite hot top board comprising an exothermic
layer and an insulating layer bonded together wherein
there is a substantial number of randomly spaced, dis-
continuous and internal voids or a substantial amount
of space at the interface between the two layers. Pref-
erably, the voids are formed in situ under use conditions
by the decomposition of certain additives in the insulat-
ing layer.

e ———————

Our invention relates to hot tops and, more particu-
ularly, to disposable composite hot top boards comprised
of an exothermic layer and an insulating layer.

Liquid metals such as steel contract during solidfica-
tion causing internal shrinkage cavities in the solidified
product, generally called the ingot or casting. It is often
desirable to control the exact location of these shrink-
age cavities which usually form in the center portion of
the ingot or casting since it is the last portion to freeze.
Control of the shrinkage cavity is accomplished on most
types of solidifying metals by using hot tops in or above
the top of the mold to keep the metal molten as long
as possible so the shrinkage cavity can be continuously
filled. This then positions the shrinkage cavity at the up-
permost portion of the ingot or casting where it can be
removed during later processing without excessive yield
loss to the product.

Hot tops are generally either of the permanent type
or the disposable type. In the permanent type, hot top
refractory brick are lined in metal castings around the
top of the mold. Disposable hot tops employ hot top
boards which ultimately disintegrate or are otherwise
disposed of during a single use, therefore, necessitating
new boards for each use of the mold. These boards are
generally placed in the mold and secured to the top por-
tion of the inner mold walls to form the hot top. Dis-
posable hot top boards can also be used in place of the
permanent brick in the metal castings positioned on top
of the ingot mold. The disposable hot tops are generally
either insulating boards comprised of materials having
an appreciably lower heat conductivity than the molds
which are typically cast iron or exothermic containing
materials such as aluminathermic compositions which will
react to initially give off heat and then retain the heat
in the same manner as an insulating board.

Disposable composite hot top boards have also been
employed. These boards consist of a layer of exothermic
material press bonded to a layer of insulating material.
The insulating layer is positioned against the mold wall
and the exothermic layer is in contact with the molten
metal.

Our invention improves upon the composite hot top
board by increasing the insulating properties over ex-
tended periods of time. Because of the increased prop-
erties we are able to increase the yield from ingots over
those yields previously obtained on comparable products.
Further, our invention can be utilized in a manner so
that the characteristics essential to achieving improved
insulating properties are the result of in situ reactions,
brought about by the molten metal environment. This
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then permits hot tops of our invention to be manufac-
tured in a manner similar to that employed on known
hot tops, yet improved results are achieved thereover.

Our invention is a composite hot top board of the dis-
posable type in which a substantial amount of space ex-
ists at the interface of the exothermic and insulating
layers. This space is preferably in the form of randomly
spaced, discontinuous and internal voids which are formed
in situ under a use environment as described hereinafter.

In the accompanying drawings and photograph we have
shown our presently preferred embodiments in which:

FIG. 1 is a section showing an embodiment of our
composite hot top;

FIG. 2 is a photograph showing the actual structure
of the hot top after in situ formation of voids; and,

FIG. 3 is a graph showing a comparison of insulat-
ing properties of our embodiment of FIG. 2 and present
day hot tops.

We have found that a composite hot top having an
exothermic layer and insulating layer and a substantial
amount of space at the interface therebetween substan-
tially improves the insulating properties over hot top
boards employed heretofore.

Our hot top can be manufactured with the space be-
tween the two layers. This is shown in FIG. 1, where an
insulating layer 10 is press bonded against an exothermic
layer 11 by means well-known to those skilled in the
art. Exothermic layer 11 has a recess 12 along its inner
surface so that a substantial amount of space 13 is formed
between the layers at their interface. Of course, the re-
cess could be in the insulating layer or in both layers,
and the criticality lies in the fact that a substantial
amount of space must exist at the interface between the
respective layers.

Preferably, the space at the interface is formed in situ
in the form of a plurality of voids. In FIG. 2 we show
an actual piece of our composite hot top 20 after use. A
plurality of randomly spaced, discontinuous and internal
voids 21 were formed in situ at the interface between
the exothermic layer 22 and insulating layer 23. The hot
top boards were prepared by press bonding a flat surface
of insulating layer 23 to a flat surface of exothermic layer
22. The voids 21 were formed in situ during actual use
in an ingot mold teemed with molten steel.

The actual composition of the exothermic layer 22 and
the insulating layer 23 of the composite hot top 20,
shown in FIG. 2, is given in the following Table I.

TABLE I.—COMPOSITION OF HOT TOP1!

Exothermie layer Percent | Insulating layer Percent
Aladditives........._. 59.0| Grog.-coececcmucccancaca 32
Sodium chlorate__...... 3.3 | Perlite_ oo .. 5.5
Perlite._.....__ 2.8 | Flyash. .ociwumuea_. 62.5
Magnetite. 10.6
Hematite. 5.4
Cryolite... 2.8
Sand (20 mesh)....._... 16.2

1 Percentages are dry ingredients and do not include binder which was
asilica gel.

It is presently believed that the fly ash which melts at
about 1900° F. decomposes to form a gas (called bloat-
ing) at the interface, thereby creating the randomly
spaced, discontinuous and internal voids. Apparently the
temperature to accomplish this bloating is only sufficient
at the immediate vicinity of the interface as can clearly
be seen from FIG. 2 wherein the insulating layer 23
remains intact throughout the balance of its thickness.
This temperature at the interface will be somewhere
above 2500° F. due to the molten metal in the ingot
mold and the exothermicity of the exothermic layer 22.
A fly ash content of at least 50 percent (dry ingredients)
in the insulating layer is desirable to insure sufficient voids
to optimize the insulating properties.
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These various compositions outlined in Table I for
the particular hot top shown in FIG. 2 can vary within
rather broad limits with the criticality residing in the
use of a material such as fly ash in sufficient amounts,
such as the 50 percent minimum described above, to
decompose in use to create the voids at the exothermic-
insulating interface. The following Table II outlines such
a range of compositions which can be employed.

TABLE IL—~COMPOSITION OF HOT TOP !

Percent

Insulating layer Percent

Exothermice layer

1L Percentages are dry ingredients and do not include a binder.

The substantial improvement in insulating properties
of the composite hot top with the in situ void formation
is shown by the curves in FIG. 3. Curve 1 represents the
insulating properties of a standard exothermic hot top
board presently produced and having a composition some-
what similar to that shown in Table I for the exothermic
layer. The actual composition of the hot top depicted
by curve 1 of FIG. 3 differed from that shown in Table
I by having less aluminum-containing additives, the alu-
minum-containing additives being replaced with grog,
magnesia and 100 mesh silica sand. The additional alumi-
num aditives in the exothermic layer of our composite
hot top insures sufficient temperature to result in the
bloating and resultant voids.

Curve 2 of FIG. 3 is a typical curve for a standard in-
sulating hot top board. Although many compositions are
used for insulating boards, curve 2 is representative of
the results obtained from insulating boards in general.

Curve 3 represents a composite hot top board formed
of an exothermic layer and an insulating layer having
compositions the same as the hot tops shown for curves
1 and 2, respectively. Curve 4 represents our new com-
posite hot top having the composition shown in Table I.
It can be seen that the temperature of the molten metal
(represented by the ordinate of the graph) is maintained
higher and for a longer period of time by our composite
hot top as compared to the other three forms of hot
tops.

As would be expected from these improved insulating
properties, the yields from ingots made in molds em-
ploying our new hot tops have likewise been increased.
A recent experimental run on low carbon fully aluminum
killed steels resulted in an ingot to slab yield of 89
percent as compared to a typical yield of only 83 per-
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cent on the same steel grade in the same mold size and
using standard types of hot tops.

Our hot tops can be set in the ingot molds in the same
manner as existing disposable hot tops. The insulating
layer is positioned adjacent the mold wall, thus exposing
the exothermic layer to the molten metal upon teeming.

We claim:

1. A composite hot top board characterized by im-
proved insulating properties over extended periods of
time comprising an exothermic layer bonded to an in-
sulating layer, said insulating layer comprising at least
fifty percent by weight fly ash, the interface between the
exothermic and insulating layers having a plurality of
randomly spaced, discontinuous and internal voids
formed in situ.

2. The hot top board of claim 1 wherein the insulating
layer comprises by weight at least 50 percent fly ash,
the balance being grog, perlite and a silica gel binder.

3. The hot top of claim 2 wherein the insulating layer
comprises by weight 50-80 percent fly ash, 2—-12 percent
perlite and 2040 percent grog and a binder.

4. The hot top of claim 3 wherein the insulating layer
comprises about 62.5 percent fly ash, 32 percent grog,
5.5 percent perlite and a silica gel binder.

5. A composite hot top board characterized by im-
proved insulating properties over extended periods of
time comprising an exothermic layer and an insulating
layer, said exothermic layer comprising by weight 40-70
percent aluminum additives, 10-30 percent sand addi-
tives, 5-30 percent iron oxide additives, 0-15 percent
grog, 0-10 percent magnesia, 0-10 percent cryolite, 0-10
percent perlite, and 0-10 percent sodinm chlorate, and
said insulating layer comprising by weight 20—40 percent
grog, 2-12 percent perlite, and 50-80 percent fly ash, said
hot top forming a plurality of randomly spaced voids in
situ at the interface of discontinuous and internal said
oxothermic and insulating layers.
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