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- The invention relates to improvements in meth-
ods for. bricht metal plating of various. articles
without the use of electric current or molten
metal.

The bright metal pla.tmg of objects consists es~
sentlally of tumbling the objects in a mill with
finely divided metal and an oily liquid or other
‘lubricating material, with or. without balls, for
impacting the finely divided coating metal on the
object and converting the impacted coating metal
into a continuous coating or covering on the ob-
ject.

- It has. been found that small obJects, such as
bolts, nuts, screws and the like, may be satis-
factorily plated with a continuous coating or cov-
ering of zine, or other metal, without the use of
balls, the small objects operating to impact the
finely divided metal on the objects and produce
a continuous coating or plating of such objects.
. The suitability of this plating method is not
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the same for all metals but varies considerably. .,

In some cases, such as, for example, brass powder
plates on steel objects very satisfactorily, and the
brass does not plate so well on itself, and the
coating does not continue to increase in thickness
as it does with other metals of which zinc is the
best example. Of all the metals on which the
present method has been tried, zinc is the most
satlsfactory for building up thick coatings; coat-

ings exceeding 3.4 ounces of zinc per square foot

being readily obtainable. Coatings of this weight
are heavier than the normal heaviest electrolytic
or hot-dip coatings.

Practically any small steel, ferrous, or other
metallic object may be coated by the present
methiod. The first step in the operation is to
remove all rust, scale or loose material and to
activate the surface of the metal. A satisfac-
tory way of accomplishing this purpose is to

pickle the objects in ordmary muriatic acid and’

wash
“The objects for plating ‘are next placed in a
ball mill.

ing media, which consists of any volatile liquid,
such as xylol, naphtha, mineral spirits or a hy-
drocarbon, and which contains a percentage of
vegetable seed or marine oil or a fatty acid de-
rived from-an organic oil, such as clupanodonie
or oleic acid or linoleic acid or other high molec~
ular weight long carbon chain fatty acid, pref-
erably with one or more double honds.

“The mill is then closed and rotated. A bright
metallic zine coating, which may be made mirror
bright and which under the microscope shows a
solid layer of metallic zinc is built up. Under
these conditions the steel balls hecome heavily
coated with zinc and the inside of the mill itself
becomes completely lined with zine. It is not
necessary to apply any heat. The action is one

‘The mill is charged with small steel’
balls approximately v inch to 1 inch in diameter.
Finely powdered zinc dust is added to the grind-
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of impacting or hammering the zine into & solid
metallic coating on the steel objects.

It 'has been found that large steel balls, say 1
inch in diameter, are satisfactory, but the de-
sired result seems to be best accomplished by a
great multiplicity of imnracts from g fremendous
number of small diametzer balls.

‘Apparently the zinc.coating of the balls does
not have any effect on the coating of the ob-
jects other than of preventing contamination
of the metal powder with iron. Were it not for
this zinc coating of the balls which takes place
automatically, the continued re-use of the zinc
for coating purposes would lead to its heavy con~

5 tamination with iron.

It has been found that when the vegetable oil
or its equivalent is omitted from the charge, the
method does not result in a continuous coating
of the objects, nor is the metal deposited on the
objects bright. It has been found that a major
improvement over the plain use of oil is achieved
by substituting for the oil a fatty acid derived
from an organic oil. In particular it has been
found that double distilled white linseed acids
greatly enhance the plating action of the mill,
and also increase the brightness of the deposit-
ed coating., It is rather remarkable that an oil
or fatty acid which is an extremely slippery lu-
bricating material should be effective in apply-
ing a metallic coating to a metal object. On the
face -of it, it would appear that if it were de-
sired to apply a metal coating by hammering.
or rolling with small balls, the last thing for use
to accomplish this end would be a lubricating oil.

For successful metal plating in the tumbling
mill, it has been found that the volume of liguid
to metal powder is extremely important. A
large range is permissible and different effects re-
sult where the quantity of liquid used is small
and where the liguid to metal ratio is large. If
too little liquid is used, the mixture is pasty. The

. material may then pack loosely around the ar-
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ticle being plated and it is then shielded from
further action; on the other hand, if a large ex-
cess of liquid is used, the coating time is in--
creased and the metal deposited on the articles
tends to be more brittle and to chip more easily. .

" Expressed as parts by weight, a very satisfactory

mixture is 5 parts of powdered metal to 4 parts of
liquid, the liquid being a mixture of fatty acid
dissolved in some suitable carrier, such as naph-
tha, mineral spirits ete. The range which has
been found advantageous is 7 parts powdered -
metal to 1 part liquid and 1 part powdered metal
to.4 parts liquid. The proportion of 7 parts
powdered metal to 1 part liguid gives 'a rather,

. pasty mixture and the proportion of 1 part POW=-
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dered metal to 4 parts liquid makes a very liquid
medium.

It has been found that the most rapid plating
occurs when the ball to metal ratio is 2 to 1. How~

) _ever, mcreasmg thls ratio has the effect of mak-‘___;
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ing the metal coat smoother and brighter. As
the weight of balls t0 metal increases, so does
the finish of the plating, but the weight of the
coating deposited on the objects decreases. Saf-
isfactory plating occurs if the ratio of balls to
metal does not exceed 8 to 1, but plating will
occur even when the ratip of balls to metal is
15 to 1. Actually the range of balls to metal
may be 0 to 15 to 1. Where no balls are used,
the small objects being plated serve the same pur-
pose as balls. In other words, when platmg a
charge of small wood screws, for example, these
screws are adapted to take the place of balls.
This would simplify the process in that it would
not be necessary to separate the screws or other
small objects from any steel balls and the screw
or other small objects would be very nearly as
effective. When working on wood screw having
screw threads with sharp edges or other objects
having sharp edges, the ratio of the zinc coating
powder to the metal of the objects being plated
must be increased in order not to wear the sharp
edges. of the screw threads or sharp edges of
other objects. 'The amount of metallic powder
supplied to the ball tumbling mill is always in
excess of that necessary to coat the objects being
plated and a continued operation of the mill after
the plating of the objects will convert the excess
metallic powder into metal flakes having smooth,
bright surfaces. The flakes which are simulta~
neously. produced with the plating of the obJects
may. be removed and used as a pigment,

The use of small balls is espe01ally advan-
tageous in the plating of irregular shaped objects
having exterior and 1nte11or surfaces maccessﬂole
with large balis of the size customamly employed
in ball mills. By using shot or small- balls a good
coating of such irregular shaped objects, both ex-
tenorly ang interiorly thereof, is effected.

‘A very satlsractory temperature range in which
to operate the plating mill is from 90° F. to 100° F:
This refers to the ambient temperature around
the mill. With decreasmg temperatures it has
been found that the character of the dep051ted
plate or coating tends to change. When the tem-
perature falls, the platmor or coating is less ho-

mogeneous and may lose its character of a solid,

metal continuous deposit and beecome more an

aggreate of particles cemented to the object being.

plated Also ‘as the temperature falls, plating

i$ slower.
to promote the generation of- pressures w1th1n the
ball mill- which may be fitted with a one-way pres~
stre 1e11ef valve.

150° P
I has also been found more satisfactory to ex-.

clude air from the interior of the m111 and operate_
with the niill sealed: The exclusion of air.is not
necessary for plating, but is h1ghly deSIrable andt

permlts bright metal platmg
Thé small steel shot or balls serve to hammer

the metal on the obJects bemg plated "The. in-

ishéd obJect looks as if it had been electrolymcally

depos1ted and-then buffed or pohshed The coat-.

ing'is: completely aaherent and will not rub or

wash off or break or fracture under various:

strams and ﬂexures

'The coating of-the steel balls, besides prevent-.

ing ‘contamination of the metallic powder through

cofitinuous use eliminates wear of the halls and.

the neceéssity of replacing the same. The' coatmg

of the balls is self-renewing and if removed or

broken ‘it reforms The surface of the steel
balls may be actlvated through an acid pxckle
and ‘wash, the same as the objects to be plated,

The use of -higher temperatures tends.

The ball mill may be operated,
within a temperature range of from 50° F. to
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It is not necessary that the balls be specially
case hardened nor is it necessary that they re-
ceive a special bright or polished surface because
a bright and polished surface is achieved by the
processing of the metallic powder.

In the processing of these finely divided dusts,
the use of very small balls is desirable because
large balls lead to excessive grinding of the pow-
der and do not provide sufficient surface unless
present in excessive quantities. With large balls
the steel grinding load usually exceeds that of
the metal being processed, sometimes as much
as 10 or 20 times. The use of such an excess
of balis results in a heavy erosion of the grinding
media with the resulting contamination of the
product. The use of small balls or steel shot is
normally not considered possible because the
wear and tear on this type of grinding media
would be excessive. Moreover, the high techni-
cal cost of the development of suitable surface
characteristics, such as hardness, smoothness and
luster on small balls would be excessive. This
invention sets up conditions which coat the small
steel balls with the metal being processed so that
in effect the grinding or polishing is accomplished
without the grinding medium coming in contaet
with the processed material at all. The use of
ordinary steel shot such as is used in shot blaste
ing operations is very much cheaper than any
comparable material of the same size and permits
processing of extremely fine dust which could net
be accomplished if ball diameters such as are cus-
tomarily used in ball mills are employed. No
iron contamination will be found in the product,

What is claimed is:

1. A method of mechanically plating metal ar-
ticles comprising mtermunng metallic. powder
particles with an organic hquld containing: dis«
solved the1e1n a percentage of lubricating ma-
terlal selected from the group consisting of veg=
etable seed oils, marine oils, and fatty acids de-
rived from organic oils, the metallic powder- be-
ing in proportion bebween one-fourth and seven:
times the liquid by weight, and tumbling said;
m1xture of said articles and powder partrcles and’
liquid at a temperature between 50° and 150° B
to impact the particles onto the surface of said
art1cles mto a solid: metallic coa.tmg thereon.

2. A method of mechamcally platmg metal ar-
ticles as set forth in claim 1 in which a. charge aof
pieces, of 1mpact1ng material is added to the mix-
ture in a proporuon not; exceeding ejght_to one,
parts by werght with relation to, the weight of"
the metaliic powder and metal articles.

3. A method of mechamca.lly plating metal az-
tlcles as set forth in claim 1 in whigh aip-ig ex-.
cluded from the mixture durlng the tumbling op--
eratlon
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