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Patent No. 3,322,518, dated May 30, 1967. Divided and 
this application Oct. 26, 1966, Ser. No. 608,239 

Claims priority, application Great Britain, Nov. 2, 1964, 
44,596/64 - 

7 Claims. (Cl. 164-67) 

ABSTRACT OF THE DISCLOSURE 

A method is provided for applying a coating to metal 
mould walls and for simultaneously generating a non 
oxidizing non-corrosive atmosphere within the mould. A 
small quantity of an ignitable gel composition is placed 
near the bottom of the mould and is ignited to deposit 
carbon on the walls of the mould and to generate the de 
sired atmosphere. The gel comprises (1) certain carbo 
cyclic compounds, (2) an inflammable liquid solvent, and 
(3) a gelling agent for the solvent. 

This is a division of application Ser. No. 473,816, filed 
July 21, 1965, now U.S. Patent No. 3,322,518. 

This invention relates to the production of ingots by 
the method in which molten metal is poured into metal 
moulds and is particularly concerned with the production 
of ingots of steel or of slabs or billets of copper, nickel 
or alloys of either of these. The invention is depicted 
schematically in the annexed drawing showing an ingot 
mould 1 containing the three-component gel composition 
2 as a discrete mass therein. 
When pouring molten steel into metal ingot moulds 

there is a tendency towards the formation of an oxide 
skin on the surface of the stream of molten metal which 
is exposed to the atmosphere. Such oxide formation is 
more prevalent in the case of top-poured ingots since on 
striking the bottom of the ingot mould, or the rising sur 
face of the poured metal, splashed metal impinges on the 
side walls of the mould and remains as flattened droplets 
with oxidised surfaces. Most of these oxidised droplets 
cannot be re-dissolved into the body of the molton metal 
and remain to form defects and blemishes on the ingot 
skin and, possibly, inclusions in the body of the ingot. 
Similarly, oxide floating on the surface of the rising metal 
as the molton metal is poured into the mould may be 
come trapped between the molten metal and the mould 
walls, giving rise to similar defects. 

It is known to use mould dressings or mould additives 
which reduce oxidation of the molten metal by their flux 
ing or reducing action and thus help to prevent the above 
defects. For example, there are, on the one hand, slags, 
with a melting point considerably lower than that of the 
metal being cast, which form a molten fluxing layer on 
the rising surface of cast metal and, on the other hand, 
there are the commonly used types of mould dressing in 
cluding those base on tar, pitch or heavy oil compositions. 
These latter produce the required reducing atmosphere 
but they give rise to the production of large quantities 
of smoke and soot during casting, besides being un 
pleasant and dirty in their application. 

Analogous difficulties arise in the production of slabs 
and billets of copper-based and nickel-based alloys. 

It is an object of the present invention to provide means 
whereby excellent protection, and in some cases complete 
protection, against the formation of oxidation defects in 
steel ingots, and copper-based and nickel-based slabs and 
billets can be achieved. 
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According to the present invention, therefore, there is 

provided a method for the production of ingots of steel 
or slabs or billets of copper, nickel or alloys of either 
which comprises pouring the said molten metal into a 
metal mould, characterized in that there is placed in the 
mould a mixture of (1) a carbocyclic chemical substance 
which contains carbon, hydrogen and optionally also oxy 
gen and/or nitrogen and which will on burning cause a 
deposit of carbon particles on the walls of the mould, the 
said particles being adherent to the said walls by reason 
of the adhesive action of a portion of the said substance 
or of a combustion product of said substance which de 
posits on the walls of the mould by sublimation or con 
densation, or which exists as a coating on the carbon par 
ticles, (2) an inflammable liquid and (3) a gelling agent 
in a quantity sufficient to render the mixture of said con 
stituents into gel form, the said constituents in vapour 
form, and the gaseous products of combustion thereof, 
being non-oxidising and non-corrosive, and igniting the 
gel to cause it to burn and establish a said deposit prior 
to or simultaneously with the pouring of the said molten 
metal into the mould. 
The invention further includes, as new compositions of 

matter the gel compositions as aforesaid. 
The substance (1) may be a single organic chemical 

compound or mixture of such compounds. The selected 
carbocyclic substance should preferably not be deliques 
cent or hygroscopic since such substances have a tendency 
to introduce water vapour into the mould. It is generally 
found preferable to employ an aromatic compound with 
a high proportion of carbon in the molecule. 
A wide variety of compounds are suitable for use in 

carrying out the method of the invention. These include 
carbocyclic hydrocarbons such as naphthalene, phen 
anthrene, anthracene, biphenylene, naphthacene, rubrene, 
pentacene, heptacene, pyrene, perylene and acenaphthene. 
Other suitable substances are phenolic compounds (e.g. 
resorcinol, hydroquinone, alpha and beta-naphthol, an 
thraquinone quinol), esters of carbocyclic acids (e.g. 
pentaerythritol and glycerol esters of resins, such as ester 
gum), terpene compounds (e.g. camphor, borneol, pinene 
or abietic acid), or certain natural or synthetic resins con 
taining carbocyclic groups (e.g. phenol formaldehyde, co 
pal, terpene resins and alkyd resins) may be used. Nitrog 
enous compounds may also be used, e.g. ox-napthylamine 
and the aminoanthraquinones. Halogen-containing Sub 
stances, aromatic acids and anhydrides are not preferred 
substances since they tend to cause corrosion. 
A particularly useful substance is a mixture of mono 

nuclear and polynuclear aromatic alkyl hydrocarbons of 
the generalised structure R-Y for the lower molecular 
weight members of the mixture, and 

for the higher molecular weight members, where Y is 
an alkyl residue of up to 8 carbon atoms and R rep 
resents a mononuclear or polynuclear aromatic residue 
(e.g. phenyl, naphthyl and anthracyl). A said mixture 
having ingredients ranging in molecular weight from about 
180 to about 3000 and an average molecular weight of 
about 315, and having a net carbon content of about 90% 
by weight, is commercially available (Reichold Chemi 
cals, Inc., U.S.A.) under the name Petrosyn C-2. An 
alogous mixtures, obtained by a high temperature Friedel 
Crafts reaction, can also be employed. 
The list of substances for use in the invention just set 

forth is not to be regarded as exhaustive since any organic 
carbocyclic substance which affords the desired coating 
of carbon particles and other effects as set forth may be 
employed. The efficiency of any compound can be readily 
ascertained by simple test. 
The second ingredient, the inflammable liquid, may be 
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formaldehyde resins, copal, alpha-naphthylamine and 
aminoanthraquinones, (2) an inflammable liquid solvent, 
and (3) a geling agent for said inflammable liquid solvent 
in a quantity sufficient to render said composition into gel 
form, to thereby deposit carbon on the walls of the mould 
and generate in the mould a non-oxidising non-corrosive 
atmosphere, said gel composition being placed in the 
mould in a discrete mass other than a mould coating. 

3. A method according to claim wherein the inflam 
mable liquid is mineral spirits. 

4. A method according to claim 1 wherein the inflam 
mable liquid is solvent naphtha. 

5. A method according to claim 1 wherein the gelling 
agent is a metal Soap. 

6. A method according to claim 1 wherein the gelling 
agent is selected from the class consisting of aluminum 
stearate, aluminum naphthenate, aluminum octoate and 
aluminum 2-ethyl hexoate and alkyl ammonium mont 
morillonite. 
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7. A method according to claim 1 wherein the compo 

sition is ignited by pouring said molten metal into said 
mould. 
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