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The object of my invention is a process for
the preparation from at least two different sub-
stances particularly from metals, of homogeneous
mixed products, which with regard to their prop-
ertles may be classified hetween true alloys and
pure additive mixtures of the particles, such as

- are for example to be found in metalloceramic

sintered substances. The process of this inven-
tion is particularly sultable for the prepatation
of mixed products from metals, which cannot, or
can only with difficulty, be combined to form
alloys.

As examples of mixed products which can be
prepared according to this invention, mention
may for example be made of silver4-nickel,
iron-lead, copper+tiron, etc. The mixtures may
be prepared in any desired proportions, as for
example, 60% of silver{40% of nickel, 859% of
iron+15% of lead, etc.

The process of my Invention is also particu-
larly suitable for the preparation of homogeneous
mixed products from metals, which possess very
different specific gravities, as for example alu-
minium and lead. In this case also products of
any desired proportions may be prepared, for
example products which contaln 80% of alu-
minium and 209 of lead.

My invention enables products to be prepared
which possess for example the properties of al-
loys of the components and also the properties
of the components themselves. It is consequent-
ly possible, depending on the working conditions,
for example, the nature of the components, pro-
portions, more or less fine division of the parti-
cles, to cause one or other property to be more
strongly manifested and another to be more or
less repressed.

Mixed products, consisting for example of iron
and lead, may be used for the preparation of oil-
less bearings. In such a case the lron functions
to support the shaft, whilst the lead effects lubri-
cation. In this case particularly favourable ef-
fects may be obtalned if the two non-alloyable
constituents, iron and lead, are disposed side by
slde in a state of very flne division.

Mixed products of for example silver and nickel
mey with advantage be employed for the produc-
tion of electrical contact parts. In this case the
sllver mainly acts as conductor, whilst the nickel
prevents the contacts from sticking.

The process of my invention may for example
be carriled into effect by subjecting the metals to
be combined together, in a molten condltion to
such Intensive mixing, that the constituents are
present in an uniform distribution as possible In
the mixture, and- subjectlng the mixture, before
separation into its component parts has taken
place, to a comminuting operation under rapid
cooling.

Known processes and apparatus may be used
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for mixing the molten components. The mixing
operation may for example be carried out in stir-
ring apparatus with rapidly rotating stirrers, or
intimate and thorough mixing may be effected
by empioying gases a8 stirring means, If desired
several such procedures may be used in com-
bination, .

In order to comminute the melts or to convert
the same into solld products containing the parti-
cles in intimate assoclation with one another,
known or customary apparatus may be employed.
The melts may for example be sprayed or atom-
ised with the ald of nozzles, Impact devices or the
like, by blowing a current of gas into a jet of melt
and -the like. means., The comminuting process
may also be promoted by special procedures, for
example by centrifuging the comminuted melt
agalnst reflecting surfaces or bafile plates, where-
by the melt is still further comminuted. Simi-
larly suitable procedures, such as air-cooling, wa-
ter-cooling or the like may he employed as auxil-
iary means and thereby the comminuting and
setting process be promoted.

A particularly advantageous method of carry-
ing. out the process of my invention is .to effect
the comminution of the melt by causing the same
to impinge on rapidly rotating eleinents, prefer-
ably discs, and at the same time effecting rapid
cooling of the particles formed. Cooling liquid
may for example be caused to Impinge on the
rotating dise atmultaneously with the molten ma-
terial, for example by spraying, and be atomised
together with the metallic melt. The rotating
disc is cooled thereby and owing to the sometimes
explosive evaporation of the cooling liquid, the
comminution of the metalllc melt is promoted
and at the same time an advantageously acting
vapour atmosphere is produced In the comminut-
ing space or chamber. If necessary, the walls of
the atomising space may also be cooled and/or
the sprayed materlal be intercepted in liquids,

The procedure may for example be followed of
causing the Intimate mixture of molten compo-
nents to flow continuously out of the mixing
vessel, for example, a satisfactorily operating
stirrer, in the form of a jet or plurality of jets
on to a rapidly rotating disc mounted in & close-
abie container and promoting the comminuting
and solidifying process by suitable cooling pro-
cedures, for example by continuously spraylng
cooling water, for example with the ald of nozzles,
on to the disc. The melt impinging on the dise
is torn by the action of centrifugal force into fine
or extremely.fine: particles. Depending on the
speed of rotation of the disc, the thickness of
the jet of melt, speed of feed (height .of fall),
viscogity of the melt, etc., the process may be
extensively controlled, for example with regard
to the degree of fineness of the product.

By spraying cooling water on to the disc, the
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comminution of the melt is promoted; the disc Is
cooled and owing to the spraying and atomisation
of the cooling agent & vapour atmosphere is pro-
duced, by which the particles traversing the same
are cooled and are prevented from depositing on
the walls of the confainer. -In certajn cases the.
action may be still further improved by special
procedures such as irrigating or spraying the
atomising chamber with cooling water, Irrigating;
the walls and the like, The lower part of the
container may be constructed as a water tank, In
which the particles are intercepted and also
quenched. It Is also possible by passing a cooling
gas current or gas currents through the atomis-
ing zone to eifect gs rapid cooling of the particles
as possible and on occaslon to prevent too rapid
contact of the particles with any solld surfaces,
for example the container walls, The gas cur-
rent may In this case also simultaneously serve
for cooling parts of the apparatus, particularly
the rotating disc. An advantageous procedure Is
to introduce the gas stream in the nefghbour-
hood, if desired the immediate neighourhood. of
the rotating disc or the point of impact of the
melt, with the dis¢ or by blowing ¢ooling gas {nto
the melt at the moment when the latter contacts
with the disc or immediately beforehand to pro-
mote the comminuting action of the rotating
disc. Known apparatus such as Injectors, atom-
Isers or the like may be employed for introducing
the gases into the atom!sing chamber or for mix-
ing or blowing gas Into the melt.

The rotating disc may of course also'be pro-
tected by known means agalnst the action of the

hot melt, for example by constructing It hollow. .

ahd by introducing cooling water through a hol-
low shaft into the Interior of the disc:

Particularly good effects are obtalned by ef-
fectlng the coolng and quenching by the com-
bined use of cooling liquid and coollng gas, for
example, by blowing coolnk Nqufd on to the ro-
tating disc and also Irtroduding coolfng gasrinto
the comminuting chamber.

According to one embodiment of- this {nvention
gas is conveyed In such a way and at such spééd
through the atomising zone, that not only Is a
cooling actlon exerted, but at the same time the
finely divided material centrifuged off from the
disc 1s further conveyed through & gas stream.
In this way It Is possible to control the time inter-

vening between the conversion of the melt into a
finely divided condition and the tollectlon of the
finely divided material in a desired manner and
for example to prevent too rapid contact of the
'particles with the walls or too rapld depositlomn
thereof. An alternative procedure is for example
to conrvey the particles formed or portions thereof
with the aid of the gas stream Into deposition or
collecting chambers connected with the atmoising
chamber. In this way it is possible to obtaln the
particles In individual fractions after the manner
of wind-sifting,

* The nature of the gas t0 be employed depends
upon the nature and susceptibility of the melts
to be worked up. Nltrogen, hydrogen, carbon di-
oxlde, producer gas, illuminating gas and the like
may for example be employed.

When working up metals, which tend to react
with water, Inert liquids or liquids havying a re-
ducing action, such as benzene, alcohols and the
‘llke, may be employed
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Instead of metals, othel substances, which are
normally non-miscible or only miscible with diffi-
culty, may be combined together and converted
into homogeneous products, contalning the con-
stituents in very uniform distribution. Metals

.. &nd metal compounds, for example metal oxides,
. .or metals and non-metals, for example graphite
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: homogeneous mixed products.

" nects products.

and the like, may, for example, be converted into
The preparation
of products from silver and graphlte may be men-
tloned by way of example. Such products may
for example be advantageously employed as elec-
trical contact parts, the desired hardness being
obtained by the graphlte constituents, whlilst the
sllver acts as a conductor,

In the preparition of the miXed products all
the constituents of the initial mixture may be
molten. An alternative procedure however is to
employ ohe component or a plurality of com-
ponents In a molten condition and to distribute
another component or other components in for
example a fine powdery condition or fine powdery

- form as uniformly as possible in the melt by stir-

ring or the like procedures and to convert the
mixture, whilst avolding separation into its com-

-ponent parts, in accordance with the invention

into smaller solid products which contain the
components In a condition of uniform distribu-

- tlon.

In certain cases the procedure may be fol-
lowed of first producing the mixture of the com-
ponents In the atomising apparatus, for example
by introducing the components in a molten con-
dition in separate jets Into the atomising appa-
ratus, for example in such a way that the in-
dividual jets meet on the rotating disc or imme-
diately beforehand. Furthermore, into & melt,
which contalns one component or a plurality of
components, the other, for example a powdery,
compbuent may be Introduced by blowing in or

~the like procedures.

The invention offers many possibilitles for the
uniform and Intimate combinatioh of suhstances,

“which hitherto could not be combined or could

only be with difficulty combined to form homoge-
Particular advantages are to
be found inter alia In the fact that the process
may be regulated as desired In various directions,

“for exarnple with regard to proportlons, degree

of comminution, degree of fneness, etc., and con-
sequently the desired properties be imparted to
the products, in order to adapt them in the best

- possible manner to any further Intended treat-
~ ments.

Particles may for example be produced,
which pass through & 10,000 mesh sieve or stiil
finer particles or coarser particles.

The particles may for example also be influ-
enced with regard to their density or porosity.
" The multi-substance products prepared ac-
cording to this-invention may be employed for
different purposes. They are Inter alia admir-

" ably adapted for the construction of products and

articles by metalloceramic methods. For exam-
ple, it is possible by cold or hot compression of
the products consistlng of two or more compo-
nents, if desired with the admixture of addltional
tubstances, to produce articles of the deslred
shape. The products may be worked up as such
or if desired after Intermediate treatments, such
as comminution, sleving, etc.

ERICH KAUFMANN.



