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PROCESS FOR MANUFACTURING PLATED 
PRODUCTS I 

BACKGROUND OF THE INVENTION 

_ This invention relates to a new process for manufac~ 
turing plated products of metals such as steels, alloys or 
pure metals and more particularly but not exclusively 
forming a composite product from; 

steels such as structural steel and tool steel with 
stainless steels or steels which are resistant to high or 
low temperatures; 

steels such as structural steel and tool steel with pure 
metals; 

steels such as structural steel and tool steel with al 
loys based on nickel, chromium, molybdenum and 
tungsten, for example alloys comprising various pro 
portions of these elements. 

stainless steels with pure metals and alloys as de?ned 
above. 
Such composite products can be made from any 

combination of steels, alloys and pure metals, including 
pure metals bonded with one another. 
The use of products made of stainless steels, heat-re 

sistant or low temperature-resistant steels, alloys or 
pure metals, plated on structural steels or with one 
another, has developed considerably in recent years in 
all branches of industry (petrochemicals, chemicals, 
electronics. household goods). 

Different plating techniques are at present used, de 
pending upon the products to be produced (type 
dimension, shapes). 
The two industrial methods which are generally used 

are: 

a. Manufacture of a composite metal from at least 
two separate metal strips, previously mechanically 
prepared to remove oxides and foreign matter. 
The composite metal is produced by rolling in a pro 

tective atmosphere. The strips are passed into furnaces 
at temperatures selected to give to the ?nal composite 
product the desired properties. This process is thus 
very limited in its possibilities. 

h. Manufacture of composite metal by hot rolling. 
The constituent elements are prepared as a sandwich, 
with the interposition, on the previously mechanically 
prepared plating faces, of a deposit of electrolytic iron 
or nickel, for the purpose of facilitating the phenomena 
of chemical diffusion and preventing any oxidation dur 
ing the course of heating. Use is made of various assem 
blies, with or without the interposition of a protective 
gas. 
The application of this process is very difficult and its 

success depends upon the precautions taken 
throughout the whole production process. 
From the metallurgical aspect, this process involves 

permanent risk of local failure to bond. in addition car 
bon diffusions, especially in the case of plating stainless 
steels. may preclude the use of this process in certain 
cases of special corrosion resistance. 
A product particularly one designed to resist corro 

sion at low temperatures or at high temperatures is very 
often a steel having a high content of inoxidisable ele 
mentsiand in particular has a surface which, during the 
heating operations, becomes covered with a continuous 
?lm, adherent and impermeable to oxides, which ar~ 
rests the diffusion phenomena and thus compromises 
the adhesion of the plating metal. 
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2 
SUMMARY OF THE INVENTION 

The present invention has as an object the produc 
tion of plated products, the plating obtained having 
high bond characteristics capable of resisting low or 
high temperatures. 
A further object is the production of plated products 

of a wide variety of dimensions not just those which can 
be rolled. 
A further object is to provide a plating process which 

is easy to apply and economical of time and materials. 
Accordingly the invention provides a process for the 

production of plated metal products in which a ?rst 
metal piece has its surface coated with a layer of a sub 
stance, and a second metal is cast adjacent that surface, 
said substance being such that it decomposes very close 
to the liquid front, releasing volatile organic com 
pounds which protect the first metal from oxidation by 
the atmosphere, and which ensure a good contact of 
the liquid metal with the cleaned surface of the first 
metal. 
According to one particular embodiment of the in’ 

vention, the layer of substance is a poly?uorethene. 
This may be applied by spraying or brushing on, of an 
aqueous or‘ alcholised dispersion of a poly?uorethene. 
or by any other means. 

In one form the process starts with a metallic core, 
the surface of which has been previously prepared and 
coated with a poly?uorethene, this core is then ar 
ranged inside an ingot mould or other mould, and a 
plating metal is introduced into the remaining part of 
the mould. 

In the absence of a layer of substance such as 
poly?uorethene the metallic base piece, during the 
course of the casting, would be raised to a high tem 
perature such that it would progressively oxidize in the 
air. The oxide formed on its surface would constitute a 
barrier to the diffusion phenomena and would com 
promise the adhesion of the plating metal. 

ln the practice of the present invention during the 
course of casting, the substance such as 
poly?uorethene becomes progressively pyrolised at the 
front of the liquid metal and emits gaseous vapors 
which protect the surface of the base piece from oxida 
tion. In this manner the adhesion of the plating metal to 
the base piece is ensured under excellent conditions. 
The poly?uorethenes (for example the 

polytetra?uorethylene or the 
polychlorotri?uorethylene or their derivatives) give 
satisfaction under these circumstances because they 
possess simultaneously the following characteristics; 
high chemical stability; :1 product which is non-plasti? 
able at high temperatures; a product which is non-ther 
mo-hardening and non-thermoplastic (a gel at high 
temperature, this gel having high viscosity); absence of 
a true melting point; decomposition by pyrolysis, giving 
rise to ?uorinated or chloro? uorinated compositions. 
An important consequence of these properties is that 

the product decomposes at the useful instant (and not 
before), very close to the liquid front, releasing volatile 
organic compounds which protect the solid piece from 
oxidation by the atmosphere and which ensure a good 
contact of the liquid metal onto the previously cleaned 
surface of the base piece. 

In a general way the derivatives of ethylene, in which 
the hydrogen atoms are partially or wholly replaced by 
atoms of fluorine and/or chlorine, (e.g. su 
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perchlorinated polyvinyl chloride), possess to a con 
siderable extent the properties described above and 
may thus be suitable for protecting the metal surface 
effectively from oxidation. 

If an ingot, and not a casing, is used as the base piece, 
the composite ingot thus produced can then be rolled 
in accordance with normal techniques and taking ac 
count of the restraints which are necessary in dealing 
with the particular materials involved in the composite 
product. ' 

The casting of the plating metal is preferably effec 
tive at source. However, this casting may be made 
directly and, if necessary, by means of a ladle with one 
or more nozzles. 

The base piece can be plated on one or both sides as 
desired, or two base pieces can each be plated on a sin 
gle face simultaneously in the same mould. Such two 
pieces may be in contact at their faces which are not to 
be plated and which are separated by an anti-sticking 
product, such as chromium oxide for example, or be as 
sembled by a peripheral weld preventing any penetra 
tion of liquid metal and preventing sticking of the sur 
faces in contact, or both be coated with an anti-stick 
product and welded peripherally. 
The casting of the plating metal may be carried out 

under the protection of an inert gas, such as argon. For 
this purpose the jet of plating metal at its exit from the 
casting ladle is surrounded by such an inert atmosphere 
and/or the mould is placed under such atmosphere. 
The principal advantages of the process according to 

the invention at least in its preferred embodiments are: 
case of application; 

substantial economies compared with methods previ 
ously used; 

substantially perfect plating; 
extension of the possibilities of the use and produc 

tion of plated products, by virtue of the improved pro 
perties resulting from the elimination of any harmful 
contact and other pollution. 

Polyfluorethene coatings, due to their particular pro 
perties, both physical and chemical, enable exceptional 
cleanliness of the contact surfaces to be achieved at the 
moment of casting, thus facilitating the normal com~ 
mencement of the diffusion phenomena leading to the 
production ofa plating with high bond characteristics. 

Ultrasonic inspection of products formed by the in~ 
vention exhibited a substantially perfect bond between 
the base piece metal and the plating metal. 
Transverse sections made with a blow-torch using 

powdered iron confirmed perfectly the ultrasonic ex 
aminations and the substantially complete absence of 
non~cohesion, even partial or local. 

in order to make the invention more easily un 
derstood, there will now be described by way of non 
restrictive example, four methods of realization of the 
invention, reference being made to the accompanying 
drawings, in which: 

FIG. 1 is a perspective view showing one form of ver~ 
tically sectioned ingot mould in which a base piece is 
suspended before casting; 

FIG. 2 is a view similar to 
alternative form of mould; 

FIG. 3 is a view similar to that of FIG. I 
further form of mould; 

FIG. 4 is a view similar to that of FIG. I, with two 
contiguous base pieces to be plated; and 

that of FIG. I showing an 
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4 
FIG. 5 illustrates, in vertical section, 

of forming a plated cast piece. 
In all these examples a solid base piece of carbon 

structural steel is involved, which receives a plating of 
stainless steel cast at the source, or indeed these two 
items may be reversed. 
, The arrangements of FIGS. 1 and 2 are for the plat 
ing of stainless steel on the two faces 2 and 3 of a bloom 
4 of carbon steel. For this purpose, a start is made with 
a bloom 4 of carbon steel of dimensions 1.700 X 0.850 
X 0.160 meters, these dimensions constituting only an 
example, which is carefully cleaned and, if it is not to 
be used immediately, has its surface protected from ox 
idation and any external pollution by a coating of a cur 
rently used protective product. At the last moment be 
fore plating this protective product is removed by a 
special solvent and the bloom is coated, by spraying or 
brushing its faces 2 and 3 with a layer of 
poly?uorethene arising, for example, from an aqueous 
or alcoholised dispersion. This coating is then sub 
jected to some fritting by moderate heating for a short 
period. The bloom is then carefully introduced into the 
ingot mould 5, either suspended so as to leave un 
derneath it a space sufficient for the arrival of the plat 
ing metal (FIG. 1) or placed on the bottom of the ingot 
mould if the arrival or the plating metal from the source 
takes place at the sides (FIG. 2). The plating metal ar 
rives during the course of casting through the base of 
the mould as indicated by the arrows and occupies the 
space 1. The jet of stainless steel, at its exit from the 
casting ladle, is protected by an argon atmosphere. 
The arrangement of FIG. 3 is for forming a stainless 

steel plating on a single face of a bloom of carbon steel. 
A bloom 6 of carbon steel is prepared as before, but the 
polyfluorethen is applied to only one face 7. The bloom 
is then introduced into an ingot mould 8 in such a way 
that the large side 9 of the bloom 6 and the base which 
are not to be plated are placed up against one wall and 
the base of the mould. Stainless steel is then introduced 
as indicated by the arrow to fill the cavity 10. 
According to a variant the items are transposed, that 

is to say a bloom of stainless steel is prepared, and 
placed up against one wall of the ingot mould, after its 
working face has been coated with poly?uorethene, 
and carbon steel is cast, at source, into the remaining 
space. 

The arrangement of FIG. 4 provides for effecting 
simultaneously two simple platings. For this purpose, 
two blooms H and 12 of stainless steel are placed 
back-to-back, an anti-stick layer 13 being placed 
between them. They are if necessary held in this posi 
tion by a peripheral weld 14. The face 15 of each 
bloom which is to be plated is coated with the layer of 
poly?uorethene, and the whole is introduced into an 
ingot mould l6, either suspended, or placed on the bot 
tom. Carbon steel is then cast at source into the space 
17. Clearly the carbon steel and stainless steel can be 
interchanged as before. 
The arrangement of H6. 5 is for producing a plated 

shaped casting. First a carbon steel casting 18 is 
produced to the desired size and shape with the omis 
sion at the faces which are to be plated of a thickness 
corresponding to the desired plating layer. The surface 
to be plated I9 is then coated as described above. 
Finally, the cast piece 18 is placed around a mould core 
20 and the stainless steel is cast at source to occupy the 
space 21 left between the mould core and the piece. 

another method 
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The process of the invention is applicable to the 
manufacture of numerous composite products such as 
castings, wire, strip, plates and tubes, with single plat 
ing, or double plating, or plating limited to certain parts 
of the desired final product. 

lclaim: 
l. A process for the production of plated metal 

products comprising coating the clean surface to be 
plated of a ?rst metal piece with a layer of a derivative 
of ethylene, in which the hydrogen atoms are replaced 
by atoms of the group comprising fluorine and chlorine 
and casting a second metal adjacent to said surface so 
that said layer decomposes close to the liquid front of 
said second metal releasing volatile organic com 
pounds. 

2. A process according to claim 1, in which said 
derivative is superchlorinated polyvinyl chloride. 

3. A process according to claim I in which said 
derivative is a poly?uorethene. ' 

4. A process according to claim 1 in which the layer 
of said derivative is applied in the form of a dispersion 
in liquid. 

5. A process according to claim I in which the cast 
ing of said second metal is carried out by top casting. 

6. A process according to claim I in which the cast 
ing of the second metal is carried out directly. 

7. A process according to claim 1 in which the 
second metal exits from a casting ladle in a jet which is 
surrounded by an inert atmosphere. 

8. A process according to claim I in which the ?rst 
metal piece is placed in a mould into which the second 
metal is cast and the mould is placed in an inert at 
mosphere. 

9. A process according to claim 8 in which the inert 
atmosphere is argon. 

l0. A process according to claim 1, in which the plat 
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6 
ing is carried out on two faces of the ?rst metal piece. 

II. A process according to claim I in which the plat 
ing is carried out on a single face of the ?rst metal 
piece. 

12. A process according to claim 1 in which the plat 
ing is carried out on a single face of two ?rst metal 
pieces simultaneously, the two pieces being in contact 
at their faces which are not to be plated and being 
separated by an anti-stick product. 

13. A process according to claim 12, wherein said 
anti-stick product is chromium oxide. 

14. A process according to claim 12, in which the 
pieces are welded peripherally at their faces which are 
not to be plated, the peripheral weld ensuring slight 
separation which prevents direct contact between these 
two faces, thus enabling the two pieces to be sub 
sequently separated after plating. 

15. A process according to claim 1 in which the first 
metal piece is placed in a mould having walls and a base 
de?ning an aperture and the second metal is in 
troduced into the mould through the aperture to fill the 
space between the mould walls and the ?rst piece. 

16. A process for plating a cast piece which com 
prises coating the surface of said piece to be plated with 
an organic substance which decomposes by pyrolysis to 
release volatile non oxidizing compositions, and then 
casting the plating metal to occupy the space left 
between the mould and the piece. 

17. A process for plating a cast piece de?ning a cavi~ 
t which co rises coa in the surfaceof said iece to bye plated wiilipan organic sgubstance Wl'llCl'l decopmposes 
by pyrolysis to release volatile non oxidizing composi 
tions, placing a mould core in the cavity, and then cast 
ing the plating metal to occupy the space left between 
said piece and said mould core. 

I‘ * ill * * 


