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ABSTRACT OF THE DISCLOSURE 
This invention is directed to coating objects with a 

bright nickel/chromium coating having excellent corro 
sion resistance by ?rst plating the object from a bright 
nickel plating bath having particles therein and tlfén 
plaing chromium over the nickel plating. In the nickel 
plating bath the concentration of the particles does not 
exceed, in grams per liter liquid bath, 20 times the aver 
age diameter of the particles in microns times the speci?c 
gravity of the particles. 

This application is a continuation-in-part application 
of application Ser. No. 283,997, ?led May 29, 1963, now 
abandoned. 

This invention relates to a method for covering objects 
with a decorative bright nickel/chromium coating having 
excellent corrosion resistance and the products produced 
by the method. 
More speci?cally, according to the present invention 

there is provided a method for coating an object with a 
bright nickel coating, comprising the step of electroplat 
ing said object with nickel from a bright nickel electro 
plating bath containing bath insoluble solid par 
ticles therein to produce on said object a bright nickel 
coating containing solid particles therein, said par 
ticles having a conductivity not exceeding the con 
ductivity of graphite, the concentration of said solid 
particles in said bright nickel plating bath not ex 
ceeding, in grams per liter of liquid bath, 20 d/s., 
b being the average diameter of said particles in microns, 
and s being the speci?c gravity of said particles. This 
bright nickel coating having particles therein is then 
plated with chromium to produce a highly corrosion 
resistant bright nickel/chromium coating. The invention 
is further directed to certain preferred operating condi 
tions, as Well as the resultant products. These and other 
aspects of the invention will now be described in the fol 
lowing detailed description of the invention. 

In the normal bright nickel/chromium coating (i.e., a 
chromium layer over a nickel layer) the top chromium 
layer will always show pores and minute cracks which 
will lay the bright nickel surface partly ‘bare. The bare 
surface will usually vary from 0% to something like 5%, 
in which 0% represents the ideal condition, which, how 
ever, even by applying special crack-free chromium baths, 
will never be achieved completely. 
As the corrosion of the nickel (being a non-precious 

anode in respect to the more precious chromium cathode) 
and therefore the life of the object covered by the bright 
nickel/ chromium coating is dependent on the size of the 
bare surface, one tries to arti?cally enlarge this bare sur 
face so as to make the intensity of the corrosion current 
as small as possible per unit of surface. To this purpose a 
microcrack chromium has been developed (AES Pro 
ceedings 47 (1960), 215 . . .225), whereby the bare surface 
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formed by the total amount of cracks comes to approx 
imately 15-20%. By means of special intermediate treat 
ment (see copending United States application Ser. No. 
260,854, ?led Feb. 25, 1963, now Patent No. 3,298,802, 
and Dutch Patent application No. 275,167) in galvanic 
baths containing solid particles of matter a thin inter 
mediate layer containing particles is. deposited be 
tween the bright nickel layer and the chromium layer, and 
a bare structure of more than 50% bare surface is 
achieved, however, on the condition, that the intermediate 
layer does not become too thick, or, in other words, that 
the galvanic intermediate treatment will not last too long, 
as in that case the nickel/chromium coating would turn 
dull. According to the present invention, the intermediate 
layer of Patent No. 3,298,802 is eliminated, with the 
particles being incorporated into the base bright nickel 
layer. 

Prior to the present invention it was generally accepted 
that in order to obtain bright nickel coatings and to avoid 
any dulling of the coating, the bright nickel plating bath 
had to be very carefully ?ltered to vremove all particles 
therefrom. However, it has been surprisingly found that, 
under the proper conditions, it is possible to produce 
highly bright nickel coatings from bright nickel plating 
baths having solid particles therein. High brightness can 
even be obtained from entirely cloudy electrolyte ‘baths. 
The coatings obtained from such bright nickel plating 
baths having particles therein are highly bright nickel 
coatings having particles embedded therein. 
There will now be discussed the various factors which 

must be considered in order to avoid the dulling effect 
which prior art assumed would appear when using bright 
nickel plating baths containing even the slightest con~ 
centration of solid substances. 
The most signi?cant and the controlling factors which 

are involved in obtaining the bright nickel coating from 
particle containing bright nickel baths are: (1) The con 
centration of the solid particles; (2) The size (diameter) 
of the particles; (3) The speci?c gravity of the particles. 

Other factors which play a considerable, through less 
predominant in?uence are: (4) The current density ap 
plied during the coating; (5) The nature of the particles; 
(6) The liquid’s motion in the bath during the plating. 

(l) The concentration of solid particles 

The higher the concentration of the solid particles in 
the plating bath, the greater will be the dulling effect in 
the nickel plating. 

(2) The size (diameter) of the particles 
The dulling effect on the nickel coating increases as 

the size of the particles decreases. For example, if using 
two baths of the same concentration of particles having 
the same particles therein with the particles of one bath 
having a diameter of 0.05 micron and the particles of 
the other bath having the diameter of 1 micron, the dull 
ing effect of nickel plating will be far greater in the case 
of the ‘bath having particles whose diameter is 0.05 mi 
cron. In the case of particles having a size of 1 micron, 
a multiple of a concentration of the particles can be used 
before obtaining the same dulling eitect as would be pro 
duced when using particles of 0.05 micron. In this appli 
cation, both in the speci?cation and in the claims, when 
referring to particles which occur in a flat or plate-like 
form, such as aluminum oxide, it is taken for their di 
ameter the diameter of a sphere having the same volume 
as the plate. 

Since solid particles of size or diameter of approxi 
mately 10 microns produce the roughness known in the 
galvanotechnics, the particles used in the present inven 
tion do not exceed 10 microns in diameter. Otherwise, 
there is no limitation as to the size of the particles and 
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the particles can therefore be any size from colloidal up 
to approximately 10 microns. The preferred diameters 
of the particles to be used in the invention will be dis 
cussed later. 

(3) The speci?c gravity of the particles 

The speci?c gravity of the particles plays a part inso 
far that, using particles with a higher speci?c gravity, a 
greater concentration may be applied with respect to 
the rate of the dulling effect. 

(4) The current density applied in coating 

Though this is not of such importance for the dulling 
effect, with a slow building up of the bright nickel coating 
(i.e., at 0.1 A./dm.2) the bright nickel coating will al 
ready be dulled at even a relatively low concentration 
of solid substance as the supply of solid substance is 
relatively larger in respect to the electrolyte supply for 
the building up of the bright nickel layer. With an exces 
sively fast building up of the bright nickel coating on 
the other hand (e.g. at 20-30 A./dm.2) the concentra 
tion of solid particles may be considerably higher before 
a dulling effect is observed. At the normal current density 
of 1-10 A./dm.2 the in?uence of this factor is, however, 
not as great. 

(5) The nature of the particles 

The transparent character of the particles also plays a 
certain part, such, that in applying transparent materials 
(glass powder, quartz powder and diamond powder, etc.) 
the concentration may be slightly higher than is the case 
with substances like aluminum oxide, titanium oxide, ?l 
tering earth, iron oxide, chromium oxide or molybdenum 
oxide. Where the size of the particles is the same, at 
most twice as much may be added of the transparent 
materials as of the non-transparent solid substances. 

However, the effect of the method according to the 
invention is achieved with solid particles of every kind, 
provided these are semi- or non-conductive, where graph 
ite is to be named as the limit for semi-conductors. Which 
means that colloidal plastic materials can very well be 
applied. 

(6) The motion of the liquid in the bath 

If the liquid in the bath is kept in motion, let us say 
by means of a pump for liquid, a stirrer or by blowing 
in air a maximum dulling effect is achieved when all the 
particles have been stirred up. At a stronger'motion of the 
liquid, especially when air is blown in during the nickel 
plating process of an object, the dulling effect will de 
crease slightly. It is easy to understand that, when rigor 
ous stirring’ takes place the growing together of the 
particles in the increasing nickel layer may be somewhat 
slowed down. 

Discussion of conditions to produce the desired result 

I have discovered, after comprehensive research and 
testing many substances of various natures, the concen 
tration, and diameter of the particles, that a bright nickel 
plating can be produced having particles therein so that 
a chromium layer can be plated over the nickel layer, 
wherein there is exposed bare nickel of sufficient amount 
to produce corrosion resistance. Since the brightness of 
the chromium layer depends upon the brightness of the 
nickel under layer, according to the invention, there can 
be produced a bright chromium layer. The bare surface 
may fall within the range of 20-30%. According to 
the invention, the underlying nickel layer having part 
ticles therein may have any desired thickness. I have 
determined, experimentally and empirically, from this 
research that the maximum concentration of particles 
in the nickel plating bath is set forth in the following 
formula: 

I c=20 d./s. 
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4 
in which d is the average diameter of the solid particles 
in microns, s is the speci?c gravity of the particles, and c 
is the concentration of the particles in the plating bath 
expressed in grams per liter of liquid bath. 

I have found that when the concentration c of the 
particles does not exceed 20 d./s., the nickel plated from 
such bright nickel plating bath will be a bright nickel 
layer having particles embedded therein. 
When, because of unfavorable conditions as previously 

discussed (low current density, a strongly non-transparent 
substance, a maximum of stirring in the sense previously 
mentioned), there is a loss of brightness, let us say in 
the concentration of 15 d./s., the loss of brightness can 
be avoided by increasing the current density, or by in 
creasing the amount of conventional brightening agent 
in the bath, such as butynediol, propargyl alcohol, 
chinaldine-ethyliodide, etc. 

Nevertheless, an optimal brightness can be obtained in 
all cases, even under unfavorable conditions, when the 
concentration of particles is about 25% of the maximum 
permitted. In other words, even under unfavorable cir 
cumstances, satisfactory brightness can be obtained with 
a good open chromium coating when the concentration 0 
of the particles does not exceed 5 d./s. 
At a much lower concentration of particles, for exam~ 

ple at c=d./s., or still less, a more or less favorable in 
?uence is still to be found, especially with particles whose 
speci?c gravity is fairly large. As a practical matter, the 
concentration c of the particles should not be less d.s. in 
order to obtain desired corrosion resistance together with 
the brightness. However, even at smaller concentrations 
where there may only be traces of solid particles, such 
particles will enlarge the bare surface as compared to 
no particles at all, and some corrosion resistance, al 

" - though not very signi?cant, will be obtained. 
Generally, a concentration c should be between about 

d./s. and 10 d./s., and a preferred concentration should 
be about 5 d./s. 

In the following table there are set forth numerous 
exemplary substances which can be used in the invention, 
together with the desirable concentrations and other 
properties. 

TABLE 

Average 
diameter 

(size of Most 
particles) Maximum favorable 

of solld concentra- concen 
_subs_tance Speci?c tion O=20 tration (in 

Substance in microns gravity ds (in g./1.) g./l 

Quartz powder- _ - 1 2. 6 52 12. 5 
MOS _______ .. ___ 0.05 4.8 4.8 1.25 

0. 3 3. 5 21 5. 25 
0.2 2. 6 10. 4 2. 5 
0. 3 7. 3 43. 8 l1 
2 2. 5 100 25 

0. 4 5. 2 41. 6 10. 5 
0. 3 5. 2 31. 2 7. 5 
0. 2 2. 6 10. 4 2. 5 

1 3. 1 62 15 
0. 05 1. 8 1. 8 0. 45 
O. 1 4. 5 9 2. 25 
0. 1 4. 1 8. 2 2 

l Obtained at pH=6, by precipitating calcium chloride in a nickel 
sulfate-tree bath, by means of sodium carbonate. 

1 OEtarned by adding barium chloride to a normal nickel sulfate bath. 
_ l O, llilaléled by addmg N aOH to a nickel plating bath until a pH=6-6. 5 
15 was e . 

The invention is not limited to the exemplary substances 
mentioned. In fact any bath insoluble material having 
a conductivity not exceeding the conductivity of graphite 
can be used. 
There will now be set forth speci?c examples of the 

invention. 
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EXAMPLE 1 

An iron object is nickel plated in a nickel bath of the 
following composition: 
Substance: Concentration, g./l. 

Nickel sulfate (NiSO4'6H2O) ____________ __ 300 
Nickel chloride (NiCl2-6H2O) ____________ __ 60 . 

Boric acid (H3BO3) _______ __> ____________ __ 40 

Saccharine 1 ___________________________ __ 2 

Butyne—2-diol-1,4 (HOH2C——CE-—CH2OH) ___ 0.2 
Aluminum oxide (A1203) 

(average d=0.3 microns) ______________ _- 5 

The solid substance is kept in suspension in the bath 
by means of air ‘being blown in. The current density ap 
plied in the nickel plating is 5 A./dm.2 for 15 minutes at 
a temperature of 60° C. In this case an entirely highly 
bright nickel layer will come into being having a thick 
ness of 15 microns. 
The bright nickel object is consequently chromium 

plated in a normal chromium bath, e.g. 
g./l. 

Chromic oxide (Cr2O3) ______________________ __ 300 
Sulphuric acid (H2504) ______________________ __ 3 

at a temperature of 40° C. and with a current density of 
15 A./d.m.z. 
In order to determine how large the surface of the 

open pores is, the pattern of the open pores is “developed” 
by copperplating in an acid copper bath to render the 
pores more readily visible. In a microscopic examina 
tion with a magni?cation of at least 300 times it is found 
that approximately 20% of the surface will lie bare. 

In order to determine which is the resistance against 
corrosion, the Corrodkote test (ASTM B 380-61 T) is 
applied. Here a strongly improved resistance against cor 
rosion is found in respect to that of objects having been 
treated under similar circumstances in a similar bath, 
though without adding solid substance. 

In this example, the aluminum oxide has the following 
sieve anaylis: 
Micron Percent 

0-0.2 ___..- .. 16 

0.2-0.4 24 
0.4-0.6 30 
0.6-0.8 17.5 
0.8-1.0 _______________________________ ___ 12.5 

100.0 

From this, the average particle size d is calculated as 
follows: 

1_0.10 0.24 0.30 0.175 0.125_ 
T 0.1 +0T§+ 0.5 + 0.7 + 0.9 ‘3'39 

so d=0.3 micron. 
EXAMPLE 2 

To a nickel bath of the following composition 1 
G./ . 

Nickel sulfate (NiSO4-6H2O) ________________ __ 300 
Nickel chloride (NiCl2-6H2O) ________________ __ 60 
Boric acid (H3BO3) _________________________ __ 40 
Naphthalene-1,5-disulphonic 

acid (C1oH3(SO2H)2) _______________ _... ____ -- 8 

Propargyl alcohol (HCECHZCH) _____________ __ 0.2 

Sodium hydroxide is added until 4 grams of nickel hy 
droxide per liter of bath liquid have been precipitated. 
The suspension of nickel hydroxide is kept in motion 
by means of a stirrer. The average diameter of the nickel 
hydroxide particles is 0.1 micron. 
An iron object which has been nickel plated in this bath 

for 30 minutes at a current density of 5 A./dm.2 and at 
a temperature of 60° C. will have a highly bright nickel 
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6 
layer, notwithstanding the fact that the bath in appear 
ance is dull and cloudy. , 

After chromium plating in a normal chromium bath 
as used in Example l,_ and after the copper plating needed 
for the developing of the pore pattern, one observes un 
der the microscope at a magni?cation of 300 times that 
approximately 25% of the total surface will be copper 
plated, viz. will lie bare after the chromium plating. In 
testing the resistance against corrosion by means of the 
Corrodkote test a highly improved resistance against cor 
rosion will be found (in respect to those objects treated 
under the same circumstances in the same bath but 
without any solid substance). 
Though as basic material for applying the bright nickel/ 

chromium coating iron has been mentioned exclusively, 
it will be clear that also other conducting materials or 
materials which can be made conductive can serve as basic 
material, such as copper, brass, zinc and other metals and 
alloys, or non-conductive material such as wood and plas 
tic which have been made conductive by coating it with 
carbon. 

According to the present invention, the particles can 
be added to any standard bright nickel plating bath. It 
is possible to add the particles to any other normal type 
of nickel plating bath, even those not producing a bright 
plate and obtain resistance to corrosion, but the essence 
of the ‘invention is not only to produce resistance to cor 
rosion, but to obtain a bright ?nish which, according to 
the prior art, was hitherto considered unobtainable. 

EXAMPLE 3 

This example compares the brightness and corrosion 
resistance produced according to the invention with that 
obtained from plating baths outside the scope of the 
invention. In this comparison a number of iron covers 
were plated with a nickel layer 10 microns thick, using 
the following baths and then the nickel was subsequently 
overplated with chromium from a standard chromium 
plating bath. The following baths were used: 

Bath No.: 6/1. 
A-A bright nickel bath containing: 

Nickel sulphate ______________________ ___. 300 

Nickel chloride ______________________ __ 60 

Boric acid __________________________ __ 40 

Saccharine _________________________ __ 2 

Butyne-2~diol-l,4 ____________________ __ 0.2 

Bl-Bath A+barium sulphate _____________ __ 2 
Bz-‘Bath A-i-barium sulphate _____________ ___ 10 
Ba-Bath A-i-barium sulphate ____________ __ 40 
Cl-Bath A+kaolin _____________________ __ 1 
Cz-Bath A+kaolin _____________________ __ 10 

Cs-Bath A+kaolin _____________________ __ 40 
Dl-A bright nickel bath containing: 

Nickel chloride ______________________ __ 200 

Boric acid __________________________ __ 40 

Saccharine _________________________ _. 2 

Butyne-2-d‘iol~l.4 ____________________ __ 0.2‘ 

Calcium carbonate ___________________ .._ 0.4 

Dz-Bath D1, but with calcium carbonate 10 g./l. 

The barium sulphate had an average diameter of 0.1 
micron and a speci?c gravity of 4.5, the kaolin an 
average diameter of 0.1 micron and a speci?c gravity of 
2.6, and the calcium carbonate an average diameter of 
0.05 micron and a speci?c gravity of 1.8. 

In baths D1 and D2, the calcium carbonate was added 
to a sulphate-free nickel bath to prevent the formation 
of a calcium sulphate precipitate, and at a pH of 6 to pre 
vent the calcium carbonate from being dissolved. 
The coating produced from each of the baths is iden 

ti?ed herein with the same letters as the baths used to 
produce the coating. Coatings A, B1, C1 and D1 all show 
a uniform high brightness. Of these layers, A represents a 
control, since no particles were used in bath A. Coatings 
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B1, C1 and D1 are within the scope of the present inven 
tion, while the remaining ones are outside the invention. 

Covers B3 and C3 showed a uniform satiny lustre. 
Covers B2, C2 and D2 had no uniform appearance, but 

were cloudy in places. 
When the coated covers were tested by means of the 

Corrodkote test, the percentage of rust on cover A was 
about 10% and on the other covers less than 1%. Accord 
ingly, the corrosion resistance of covers B1, C1 and D1, 
was much higher than that of cover A (control), and was 
about the same as the corrosion resistance of the re 
maining covers which are outside the scope of the inven 
tion, insofar as uniform brightness is concerned. 

It is emphasized that according to the present inven 
tion, when utilizing the concentrations of particles ‘as 
herein speci?ed, the brightness of the resulting plating 
is substantially the same 'as that which would have been 
produced by utilizing the same bath without the parti 
cles, but the utilization of the particles Within the ranges 
of the invention produced a corrosion resistance signi? 
cantly greater than that which the plating has when pro 
duced in the absence of particles. 

In this application and in the art, numerous terms are 
used to describe the appearance of the nickel plate, such 
as, bright, ‘satin, semi-‘bright, smoky (or cloudy), dull, 
etc. The difference between these various terms is well 
known to a worker skilled in the art, ‘and it is well known 
that the term “bright” is different in kind from the other 
terms, in that a bright coating is me which is a specular 
coating, which the others are light diffusing coatings. 
A bright coating is a uniform, mirror-like coating which 
re?ects images. One way to evaluate the brightness of a 
coating is to place the coating about 20-30 cm. from 
the eye and observe the mirror image of the iris. In a 
bright coating the image of the iris can be clearly seen, 
and is a sharp image. The light diffusing coatings do not 
re?ect a clear image of the iris. 
The particles as used in the present invention serve 

to produce the corrosion resistance of the chromium 
plate. When nickel is plated from a bath containing par 
ticles, some of the particles become embedded in the 
nickel layer as the latter is formed, and also cover part 
of the surface thereof. Since the solid particles are non 
conductive, or semi-conductive, no nickel will be depos 
ited on these particles, so that pores will be formed in 
the nickel layer, which may be closed again during fur 
ther formation of the nickel layer. Accordingly, the sur 
face of the ultimate nickel layer will show pores "and 
non-conductive or semi-conductive particles on which 
no chromium is deposited during the subsequent chro 
mium plating, so that a microporous chromium layer is 
formed, the porosity or openness of the chromium layer 
imparting the corrosion resistance. 
The production of corrosion resistance in this man 

ner was been described in United States Patents Nos. 
3,152,971, 3,152,972 and 3,152,973. However, in these 
patents the concentration of the particles is such that the 
nickel plating is satin ?nish, i.e., light diffusing. This is 
consistent with the prior knowledge that particles in a 
plating bath destroy the brightness of the layer plated 
from the bath. These patents do not recognize that by 
selecting the correct concentration of particles, bright 
?nishes can be produced, despite the fact that demand 
for bright ?nishes greatly exceeds the commercial de 
mand for satin ?nishes. 

These patents emphasize that to produce a satisfactory 
?nish, the concentration of the particles cannot be less 
than the minimum disclosed therein, and state when a 
concentration is less than this minimum, the plate has 
a smoky, non-uniform appearance. 
There is no gradual transition from a satin 

nickel/chromium coating to a bright nickel/chromium 
coating as the concentration of the particles is decreased. 
Instead, between the two desirable coatings, namely satin 
and bright, the coatings are cloudy or smoky. Normally, 
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it would ‘be expected that when the concentration of the 
particles is decreased from that giving a uniform satin 
coating, there would be two posibilities. The ?rst pos~ 
sibility is that as the concentration is lowered, there 
would be produced a coating having an undesirable smoky 
or cloudy appearance until the particles concentration 
is reduced to zero. The second possibility would be that 
at a given low particles concentration in the bath, no 
particles became embedded in the nickel layer, and there 
by there is produced a coating having a normal brightness 
but no corrosion resistance. Prior practice points in the 
direction of the ?rst possibility, for, in the past, it has 
always been recommended for the galvanic bath to ‘be 
carefully ?ltered since solids suspended in the bath tend 
to affect the brightness of the coating. Both of these 
possibilities are incorrect. 

It will be appreciated that the number of particles 
which are embedded in a nickel layer depend primarily 
upon the particles concentration in the nickel bath. Ob 
viously, if there is a high cencentration, relatively more 
particles will be embedded in the nickel layer which will 
produce a uniformly light diffusing layer. As the con 
centration of the particles is lowered, normally it would 
be thought that the embedding of particles would be 
non-uniform (caused by various factors, such as locally 
varying‘ current density and/or non-homogeneous dis 
tribution of the particles in the bath), and therefore a 
smoky or non-uniform coating would be produced and 
these are the results predicted by the above mentioned 
three patents. Nevertheless, as has been discovered ac 
cording to the present invention, there is a concentration 
range for solid particles, said concentration range being 
intermediate zero concentration and the concentration 
range which produces a smoky appearance, at which the 
solid particles are embedded in the layer in su?icient 
amount to produce corrosion resistance and at the same 
time, without affecting the brightness of the layer. 

In the formula used in this application de?ning the 
useable concentration range the controlling factors are the 
speci?c gravity and the particle size and it is not necessary 
to consider the number of particles in the bath as a 
separate factor. In fact, the number of particles is not 
a separate factor, but inherently is de?ned by the speci?c 
gravity and the particle volume in conjunction with the 
concentration. The particle volume can be calculated from 
the particle diameter. 

It is emphasized that when plating using the range of 
concentrations disclosed herein, corrosion resistance (as 
compared to using baths without particles) is mate 
rially increased, while on the other hand, as shown in 
Example 3, corrosion resistance is of the same order as 
the corrosion resistance obtained in satin ?nishes using 
large concentrations of particles. Stated differently, as the 
concentration of the particles is reduced from that re 
quired to produce a satin ?nish, through that which 
produces a smoky ?nish, to that which produces a ‘bright 
?nish, the corrosion resistance does not signi?cantly vary 
when compared with the improvement of the corrosion 
resistance over that obtained when using a bath having no 
particles therein. 

It has been previously mentioned that the diameter of 
the particles used in the present invention fall within the 
range of colloidal up to about 10 microns. Preferably, 
the size of the particles should not exceed about 5 
microns. These ?gures refer to the diameters of substan 
tially each particle used. On the other hand, generally the 
average particle diameter should not exceed about 2 
microns, and preferably the average diameter should not 
exceed about 1 micron, the optimum average particle 
diameter should be about 0.1-0.5 micron. The formula 
for the maximum concentration, namely, 

applies to all the diameters of particles useable in the 
invention. 
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I claim: 
1. A method for coating an object with a bright 

nickel/ chromium coating, comprising the steps of electro 
plating said object with nickel from a bright nickel electro 
plating bath containing bath insoluble solid particles 
therein to produce on said object a bright nickel coating 
containing solid particles therein, said particles having a 
conductivity not exceeding the conductivity of graphite, 
the concentration of said solid particles in said bright 
nickel plating bath not exceeding, in grams per liter of 
liquid ‘bath, 20 d./s., d being the average diameter of said 
particles in microns, and s being the speci?c gravity of 
said particles, and then electroplating chromium over 
said bright nickel coating containing solid particles therein, 
the concentration of said particles being at least d./s. 

2. A method according to claim 1, wherein the diam 
eter of said particles does not exceed 10 microns. 

3. A method according to claim 2, wherein the diameter 
of said particles does not exceed about 5 microns. 

4. A method according to claim 3, wherein the average 
diameter of said particles does not exceed about 2 microns. 

5. A method according to claim 4, wherein the con 
centration of said particles does not exceed about 10 d./s. 

6. A method according to claim 5, wherein the con 
centration of said solid particles in said ‘bright nickel bath 
is about 5 d./s. 

7. A method according to claim 6, where in the aver 
age diameter of said particles is about 0.1 to 0.5 micron. 

8. A method according to claim 7, wherein the particles 
are selected from the class consisting of quartz powder, 
MoS, A1203, China Clay, CeO2, B4C, Fe2O3, Cr2O3, glass 
powder, SiC, CaCO3, BaSO4 and Ni(OH)2. 

9. An object comprising a base having thereon a bright 

30 

10 
nickel plating containing solid particles, said particles 
having a conductivity not exceeding the conductivty of 
graphite, and a bright chromium plating on said nickel 
plating, said object having been plated according to the 
method of claim 1. 

10. An object according to claim 9, wherein the diam 
eter of said particles does not exceed 10 microns. 

11. An object according to claim 10, wherein the diam 
eter of said particles does not exceed about 5 microns. 

12. An object according to claim 11, wherein the aver 
age diameter of said particles does not exceed about 2 
microns. 

13. An object according to claim 12, wherein the aver 
age diameter of said particles is about 0.1 to 0.5 micron. 

14. An object according to claim 13, wherein the parti 
cles are selected from the class consisting of quartz 
powder, MoS, A1203, China Clay, CeO2, B4C,, Fe2O3, 
Cr2O3, glass powder, SiC, CaCo3, BaSO4 and Ni(OH)2. 
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