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This invention relates to a method of metal-
lising metaliic articles by means of cathode dis-
integration, whichl is distinguished by the feature
that the cathode to be disintegrated is cooled and
such. an energy input is ap] slied that the article
to be metallised acquires a
least 300° C. ‘The input on the cathode may fur-
ther advantageously be chosen so high that there
is alloy formation between the metal, or metal
alloy, disintegrated on and the foundation ma-
terial. Very advantageously the cathode may
surround on all sides the article to be coated
with disintegrated metal. The input at the
cathode may be raised by increasing the volt-
age and by suitably regulating the gas pressure
which prevails in the cathode disintegration
chamber. The cathode disintegration may be ef-
fected at pressures between about 10 and 0.01
millimeters of mercury or less. ]

The raised energy input may also be applied
to the cathode only when the article iz already
coated with a metal layer by the cathode disin-
tegration. Advantageously an input energy of at
least 1 watt per square centimetre is applied to
a cathode surrounding the articles to be coated
on all sides for example. It is then advisable to
operate the cathode surro iding the articles on
all sides at least with a voltage of 600 velts. The
article to be metallised is either arranged neu-
tral and insulated in the cathode disintegration
chamber, or. it is connected as anode. When a
cathode is disintegrated, the greatest part of the
electric power expended therefor is converted into
heat and in fact chiefly at the cathode, for ex-
ample in the case of normal glow covering, that
is to say & normal gas discharge, almost 100%.
With increasing load, there is an output distribu-
tion such that a part of the energy is liberated
in the gas space or on the article to be coated
and heats it up. According to the shape and the
cathode material used, 2 definite temperature
can be imparted to the article to be coated if the
load on the cathode is correspondingly chosen.
The most favourable arrangement is obtained,
for example, when the cathode surrounds the ar-
ticle to be coated so that energy is supplied fo it
from all sides for heating purposes. The tem-
perature may be measured by means of thermo-
couples or by means of pyrometers. -

By this arrangement, absotutely firmly ad-
herent and compact layers are obtained of very
fine crystal structure and of any desired thick-
ness. By means of the blending an inseparable
unit is produced. For example in coating a cop-
per article with silver in hydrogen as & discharge
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gas, the disintegrating output of the cathode sur-
sides was so chosen
that the article first assumed a temperature of
about 950°. ‘A degassing and cleaning of the
surface of the article took place as a result.
After five minutes the temperature was lowered
when the silver disintegrated on as a
result immediately formed an alloy with the cop-
per. The fusion point of this alloy lies at 798°
C. After about half an hour a sufficiently thick
layer of the alloy silver/copper has formed, on
which pure silver was disintegrated at a tem-
perature of 600° C. During the disintegrating of
pure silver the temperature was slowly lowered
to 400° C. After about three hours’ total treat-
ment time a copper article uniformly coated with
silver is obtained which in ground section reveals
an intermediate zone of the silver/copper alloy.

‘This layer is no longer removable in itself, but

forms a unit with the foundation material. The
temperatures a/nd times mentioned in the ex-
ample are to be varied according to the effect
performed below 800°
C., then only a diffusion in of the silver takes
place. These layers are jikewise mechanically
inseparably united with the foundation material.
For all other combinations the temperatures and
times are to be chosen corresponding to the
known binary system. Furthermore, combina-
tions are also possible with one and more inter-
mediate layers, the metals in the individual in-
termediate layers being brought to alloy forma-
tion or to diffusion by suitable temperature con-
ditions. When the cathode surrounds the article
on all sides the heating action on the same is
greater the lower the vacuum is adjusted and
the amount disintegrated is dependent on the
energy applied to the cathode, and it is advan-
tageous, when dealing with low temperatures, to
work at high pressures, of 2 to 3 millimeters of
mercury, and more, in order to be able to apply
a sufficiently great disintegration power, and
when very high temperatures come into question,
to work at low pressures in order not to have to
apply excessively high inputs to the cathode.
The cathode is in order advantageously cooled in
order in the case of high outputs so that- the
material will be able to withstand the mechanical
stress, and the outer pressure of the atmosphere.
The process is particularly adyantageous for
the building up very valuable constructional parts
which have become unusable owing to excessive
wear. The material lost by wear can in this way
be readily replaced without changing the unitary
nature of the foundation body. '
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In the accompanying drawing one construc-
tional example of the invention is schematically
shown in some detall, the drawing showing a sec-
tional elevation through cathode disintegration
apparatus with a cathode surrounding the ar-
ticle to be metallised on all sides.

The total inner surface of the cathode disin-
tegration chamber forms a cathode which sur-
rounds on all sides the articles to be coated, 1
is the housing which is capable of being closed
in a vacuum-tight manner by means of a cover
2 with employment of & seal 3. The whole in-
terior space of the apparatus, that is to say
both the cover and the housing, is coated with

the material 4 to be disintegrated, which may

consist of any desired metal, a metal alloy or a
metalloid. The vacuum pump (not shown) is
connected to the pipe §, and the pipe connection
6 serves for supplying a neutral, reducing gas,
such as hydrogen, nitrogen or the like. The ves~
sel is surrounded by a cooling jacket 7, to which
the cooling medium, such as water or oil, can
be supplied through the pipe connection 8. The
cooling medium is led off through the pipe con-
nection 9. The cover is fastened to the housing
by clamps 10 and may be brought into conductive
connection with the housing by means of the
removable conductor 1l. The negative voltage
is supplied by the current cable 12 which is se-
cured to the cover.

The articles 13 to be coated by disintegration
are suspended for example on a frame i4 which
is fastened to the lead-in conductor 15, which
is connected by means of the cable 16 for example
with the positive pole of the disintegration voit-
age, but may also be neutral. 17, {8 and 19
are rings of insulating and sealing material and
20 is the metallic screening sleeve. The sleeve
20 is provided with a hollow flange 21 which can
be cooled and these elements can be pressed on
to the cover by means of screws which for the
sake of clearness are not shown. The positive
voitage is supplied to the screening sleeve through

the cable 23, but it may also be neutral if the
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articles form the anode. The screening sleeve

may carry at its end a plate-shaped anode 24.

The cover of the vessel also is provided with a

cooling jacket 25, to which the cooling medium

can be supplied through the pipe connection 28

:nd can be led off through the pipe connection
1.

We claim:

1, The method of coating metal articles by

cathode disintegration which comprises, arrang-
ing the articles within a housing formed of a
metal to provide the coating, insulating the ar- .
ticles with respect to the housing, sealing the
housing, adjusting the pressure within the hous-
ing to support cathode disintegration therein, -
impressing a voltage across the articles and the
housing to create a glow discharge within the
housing and disintegrate metal particles from
the housing onto the articles, adjusting the volt-
age to such a value with respect to the pres-
sure within the housing so as to liberate heat
adjacent and around the articles so as to heat
the articles to at least 300° centigrade.
" 2. The method of coating metal articles by
cathode disintegration which comprises, support-
ing the articles to be coated within a housing
having the inner surface thereof formed of metal
to provide the coating for the articles, insulating
the articles with respect to the housing, sealing
the housing, impressing a voltage across the ar-
ticles and the housing to create a glow discharge
within the housing and disintegrate metal par-
ticles from the inner surface of the housing onto
the articles, adjusting the voltage to such a value
and further adjusting the pressure within the
housing to such a value that the energy of the
discharge amounts to at least 1 watt per square
centimeter of the inner surface of the housing
S0 as to liberate sufficient heat adjacent and
around the articles to heat the articles to at
least 300° centigrade.
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