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This invention relates to a method of electro-
forming of metals and constitutes an improve-
ment upon the method set forth in U, S. Letters
Patent No. 2,309,561,

This application is a continuation of appli-
cant’s co-pending application, Seria] No. 458,145,
filed September 12, 1942, for Die lubricant for hot
forming.

In the electro-forming operations set forth in
the patent referred to the workpiece and sur-
rounding electrodes are relatively rotated and
also relatively moved axially with respect to each
other. In this manner pressure contact is effect-
ed between the dies and workpiece to form the
latter and at the same time to conduct the req-~
uisite heating current through progressively
changing and recurring circumferentially spaced
regions of the workpiece.

The principal object of the invention is to facil-
itate conduction of the heating current from the
dies to the workpiece,

Another object of the invention is to provide
a resistance composition between the workpiece
and dies through' which the heating current
passes and which facilitates heating of the work-
piece.

Another object is to more effectively heat in-
sulate the workpiece so that it is more readily
heated to the required forming temperatures.

Another object is to provide a lubricant for
the workpiece in the dies and reduce the energy
required in the forming operation at the high
temperatures involved and reduce wear on the
dies.

Another object is to prevent scratching and
pitting of the workpiece during the forming op-
eration.

Another object is to prevent sparking and
arcing between the workpiece and the electrode
dies.

According to the present invention the elec-
tro-forming operations are carried out with a
mobile conductor disposed between the workpiece
and the electrode dies which additionally serves
as a die lubricant, reducing wear on the die, and
which retains its body at the high temperatures
involved (approaching the melting point of steel)
without sintering or reacting with the metal of
the workpiece or dies.

The composition of the conductor-lubricant
should comprise relatively heat stable elements
such as graphite and a molten carrier, and may
preferably comprise about 20% of graphite and
about 45 % of sodium chloride and the balance oil.
The oil binder is employed to make the composi-
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tion pasty so that it can be readily handled and
applied to the dies and workpiece.

Sulphur may be added to melt and serve as a
carrier after the oil has vaporized and before
the sodium chloride melts, to thereby prevent any
tendency of the composition to sinter and gall
up during.the early stages of the electro-forming
operation. When sulphur is added, a suitable
composition is constituted of about fifteen to
thirty per cent of graphite and the balance is
about evenly divided between sodium chloride
and sulphur.

The graphite has considerably more body than
the sodium chloride or the sulphur and tends to
remain in the composition in minute flakes or
powder form that constitute a good conductor
and at the same time presents a very good sliding
surface. However, too much of a body may re-
sult in sintering of the composition into hard
particles which scratch the workpiece and dies.

The graphite employed should be as free of
ash and impurities as possible, since these tend
to cause sintering of the composition.

The salt or other carrier employed is molten
at the forming temperature involved and should
be present in sufficient proportion to maintain
the composition plastic and mobile so that it con-
stantly conforms to the workpiece and dies and
assists in the conduction of heating. current
therebetween.

The oil or other vehicle employed should be
fluid at room temperature and should be present

" in sufficient proportion to make the composition
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plastic and mobile when applied to the workpiece.
The oil volatilizes before the final forming tem-
peratures are reached leaving the salt to provide
the fluidity during forming. A suitable petrole-
um oil has a viscosity of about S. A. E. 140,

When sulphur is employed it serves as an inter-
mediate carrier, melting before volatilization of
the oil and continuing as a vehicle until after
melting of the salt.

In making up the composition, the graphite is
first preferably thinned with the heavy petro-
leum oil and then the carrier added thereto. As
a carrier, salt is preferred and sulphur may be
additionglly employed. Other carriers may be
employed, although care should be taken not to
employ a carrier that will be injurious to the
metal of the workpiece at the high forming tem-
peratures involved,

The composition may be applied to the work-
piece and the die or merely to one or the other be-
fore the forming operation starts, It may also
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be applied while the forming operation is actual-
ly in progress.

Various modes of applying the invention may
be employed within the scope of the accompany-
ing claims.

Iclaim:

1, In the electric forming of a metallic member
in electrode dies which simultaneously heat and
form the member, the conduction of heating cur-
rent between the dies and member through a
lubricant containing graphite, and the carrying
of the lubricant on the member by the addition
thereto of sulphur and sodium chloride which
melt at different temperatures in the operation
to provide a molten vehicle for the graphite.

2. In the electric forming of a metallic mem-
ber in electrode dies which simultaneously heat
and form the member, preparing a graphite Iubri-
cant to be disposed between the dies and mem-
ber and having special properties for conducting
heating current therebetween, which comprises
first mixing the finely divided graphite with lubri-
cating oil to give the same fluidity, and then add-
ing sulphur and scdium chloride to act as car-
riers at elevated temperatures for the Iubricant.

3. In the electric forming of a metallic mem-
ber in electrcde dies which simultaneously heat
and form the member, the conduction of heating
current between the dies and member at the high
forming temperatures through a material prin-
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cipally composed of graphite and molten sodium
chloride and which also serves as a Iubricant for
the dies.

4. In the electric forming of a metallic mem-
ber in electrode dies which simultaneously heat
and form the member, the conduction of heating
current between the dies and member through a
plastic mobile composition comprising graphite
and a carrier which is molten at the elevated
forming temperatures, the composition being suf-
ficiently fluid at the forming temperatures to con-
form to the dies and member without injury to
either, and constituting a conductor for the heat-
ing current,

AXEL WESTIN.
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