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() Electroforming process.

@ The invention concerns an electroforming process for the
manufacture of a metallic article by electro-deposition in an
electrolytic bath, comprising the steps of making a master the
cathode, having an electroconductive external surface with
the same shape as the wanted internal surface of said article;
carrying out a first electro-deposition; filling the concave sur-
faces, the recesses and interstices with plastic material, elec-
troconductive at least on the surface and able to harden;
carrying out a second electrodeposition to a thickness that
with said first electrodeposition layer the article wanted thick-
ness is reached; and extracting the master from the articie.
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ELECTROFORMING FROCESS

1 The present invention concerns the manufacture of metallic
articles by electrolytic techniques and more particularly it relates to
the improvements to electroforming processes.

Metallic articles of any shape, can be realized, as known,

5 by electrodepositiori techniques in electrolytic bath. Such a process
proves particularly useful when an article with a quite complex interior
surface is to be made. In this case, mechanical machining by machine
tools proves extremely difficult as it must be carried out blindly; vice
versa by using electroforming only a master having an external shape

10 similar to the internal shape ©f the wanted article is required andthen
the metal can be deposited in a galvanic bath till to the wanted thickness
onto the master is attained.

However,while electroformingis beingcarriedout, ametal
overdeposition occurs incorrespondence with convex surfacesandalack

15 ofdepositionoccurs incorrespondence withconcave surfaces.lItisclear
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that the latter problem is more serious as to a good execution of the
article, as the structure is badly weakened in the area where mechan-
ical stresses are usually encountered.,

Said phenomenon can be due to a non-uniform distribution of
the electrical field present inside the galvanic bath, where the master
acts as cathode while an electrode of suitable material acts as anode.

In fact the density of current lines increases in correspon-
dence with convex surfaces and decreases in correspondence with con-
cave surfaces and consequently the amount of metal transferred as ions
in the electrolyte is higher where the current is higher and vice versa.

To overcome this disadvantage various methods have been
tried: some results have been obtained by those utilizinga bath composi-
tion with lowmetal concentration, low current &ensity or auxiliaryanodes
in combination with masking operations. However the results attained
are not quite satisfactory because the performances of the manufactur-~
ed articles are not yet high as to mechanical strength. A further method
utilizes metallic inserts to be placed in correspondence with greater con-
cavity surfaces. Thus a uniform metal layer can be deposited on the
insert in order to strengthen the structure of the object. Yetthe manu-
facture of said inserts often requires high accuracy particularly in the
internal surface, that is not much different from that required of the
machining of the article it self.

The electroforming process, object of the present invention,
overcomes said disadvantages and solves the technical problem de-
scribed above; according to said process metallic articles of any shape
and with high strength and precision features may be made.

It is a particular object of the present invention an electro-
forming process for the manufacture of a metallic article by electro-
deposition in electrolytic bath, in which a master is made the cathode
havihg an electroconductive external surface with the same shape as the
wanted internal surface of said article, that comprises:

=~ a first electrodeposition;
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- a filling of the concave surfaces, of the recesses and interstices
with plastic material, electroconductive at least on the surface and
able to harden;

- a second electrodeposition having such thickness that with saidfirst
electrodeposition can reach the article wanted thickness;

- the extraction of said master from said article.

These and other characteristics of the present invention will
become clearer from the following description of a preferred way of
embodiment thereof given by way of example and notinalimiting sense,
taken in connection with the annexed drawing, in which there is repre-

sented a cross sectional view of an article manufactured according to

the object of the invention.

In the drawing reference 1 denotes the master on which the
wanted article is manufactured. The material used for its manufacture
will have preferably low electric resistance, so as to obtain a satisfac-
tory growth of the electrodéposit.

For some uses the master can be manufactured also with in-
sulating material, provided the external surfaces are made electrocon-
ductive. The material used must also make easier the extraction or the
destruction of the master once the metallic deposition is over.

Eijther low-melting materials or materials that can be cor-
roded or dissolved by suitable acids or solvents are used to this aim.
Of course they must not attack the materials of the article.

Practical realization of the master does not present great
difficulties, as it can be obtained by a series of machining operations
effectuated by machine tools or by means of fusing and pressing opera-
tions. /

The master is then immersed in the electrolytic bathandcon-
nected with the negative terminal of the power supply. The anode and
the electrolyte will be able to supply the metal necessary to the electro-

deposition according to the usual technique. After a suitable time inter-
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val, depending on both the chemical concentration in the electrolyte
and current density, a first low thickness metallic layer 2 is de-
posited on to the master. This layer ensures the electrical continuity
between the different parts of the internal surface of the article, but
it does not yet ensure a sufficient mechanical strength. Electrical con-
tinuity can be important in a number of specific applicationsinthe{ield
of waveguides for microwave systems.

Now the master covered with the first metallic layer 2 is
extracted from the bath and the concave surfaces, the recesses and
the interstices lacking of metallic deposition are filled with a coating of
plastic electro-conductive material, denoted by 3 in the drawing. To
this aim epoxy - resins containing metal can be used, being easy to
mould under plastic conditions and very strong after the hardening.
Therefore, the master can be also machined by usual machine toolsas
any metal.

In case either non-conductive materials are to be used or the
conductivity of available material is poor the surface of filling materi-
al is made conductive, with ametallayer, denoted by 4 in the drawing.

This layer can be obtained by coating the surface of the fill-
ing material with suspended silver in volatile liquids.

A further layer of metal similar to the one already deposited
can be deposited over layer 4, for instance by brush - plating tech-
nique.

In this manner material discontinuity on the master surface
can be avoided in view of a further deposition. This last deposition is
obtained by immersing once /again the master into the ~electrolytic bath
and keeping it there till the wanted metal thickness is obtained; such
layer is denoted by 5 in the drawing.

Afterwards the arfticle can be separated from the master by
one pf the methods previously described/and finished according to the

requirements; for instance the external surface, that is rather gran-
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ulous due to the kind of process, can ’be duly smoothed and surfaces in-
tended to be joined with corresponding surfaces of other articles can
be rectified.

It is clear that what described has been given only by way of
example and not in a limiting sense and that variations and modifica-

tions are possible without going out of the scope of the invention.
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What we claim is:

Electroforming process for the manufacture of a metallicarticle by
electrodeposition in electrolytic bath in which a master is made the
cathode, having an electroconductive external surface with the same
shape as the wanted internal surface of said article, characterized
in that it comprises:

- a first electrodeposition (2);

a filling (3) of the concave surfaces, of the recesses and inter-
stices with plastic material, electroconductive at least on the sur-
face and able to harden;

- a second electrodeposition (5) having such thickness that with
said first electrodeposition can reach the article wanted thick-
ness;

- the extraction of said master (1) from said article.

Electroforming process according to c¢laim 1, characterized in

that said plastic material consists of electroconductive resins.

Electroforming process according to claim 1, characterized in that

on that plastic material there are deposited one or several electro-

conductive metallic layers (4).

Electroforming process as well as articles manufactured by such

a process according to the previous claims, the whole as described

in the text and depicted in the annexed drawing.
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