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My invention relates to stainless steel and
more especially to coloring the same.

Among the objects of my invention is the pro-
duction in a simple, economical and thoroughly
practical manner of color-coated stainless steel
products which in addition to being tough, dur-
able and corrosion - resistant are ornamental,
decorative and pleasing to the eye; and which in
a variety of adaptations, including trim and
hardware for buildings, counters, cabinets, con~
veyances, and the like, as well as articles of ap-
parel such as slide fasteners, buttons, buckles
" and clasps, culinary ware, and also objects of art
such as bowls, urns and vases, retain their initial
beauty in actual practical use for a prolonged
period of time. : )

Other objects in part will be obvious and in
part will be pointed out hereinafter.

The invention accordingly consists in the com-
position of ingredients and mixture of materials,

and in the several steps and the relation of each -

of the same to one or more of the others, and in
the articles, products and manufactures result-
ing therefrom, as described herein, the scope of
the useful application of which is indicated in the
following claims.

As conducive to a clearer understanding of cer-
tain features of my invention, it may be noted
at this point that stainless steel is defined as a
low-carbon steel comprising 10% to 35% chro-
mium, with or without nickel, and with or with-
out supplemental additions of manganese, sili-
con, cobalt, copper, molybdenum, tungsten, va-
nadium, columbium, titanium, and the like, for
special purpdses, and the balance substantially
all iron. )

It may be noted further that certain hereto-
fore known processes of producing stainless steel
products of pleasing, ornamental, or decorative
finish are instrumental in achieving products
which are characterized by a natural. stainless
steel finish, either of dull or satin-like appear-
ance, or, in polished condition, of mirror-like
brilliance. The prior art further provides a
number of processes which enable the produc-
tion of color-coated ornamental stainless steel
products. The coated products contribute in ob-~
taining new decorative color combinations, cclor
blendings, or contrasts, which are not achievable
through the often somewhat monotonous use of
naturally finished stainless steel products.

Despite the recognized utility of coated stain-
less steel products there are certain outstanding
features tending to limit their wide acceptance.
As pointed out more particularly in Patent
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1,977,270 to Alexander L. Feild, issued October
16, 1934, entitled “Ornamental rustless iron prod-
uct and art of making -the same,” heretofore
known and/or used processes of color-coat-
ing stainless. steel with cement, paint and
other coating compounds give coatings which
aside from being initially expensive, are of ne-
cessity impermanent and require constant: at-
tention and repair at -considerable inconven-
jence and expense. The coatings achieved often
fail to adhere to the underlying metal, and crack,
chip or scale-off when the metal is stressed as by
bending.  In other instances, the coatings or
fillms obtained are porous, lack smoothness,
toughness, or uniformity either with respect to
thickness. or appearance, have little corrosion-
resistive value, or are unsuitable from an orna-
mental or decorative point of view because of
poor color quality, insufficient depth of color, or
instability of color. Other known coatings, in-
cluding the conventional hydroxide stainless
steel coatings, are characterized by softness or
chalkiness and rub-off or wearaway in a very
short time, in addition to their being affected by

" moisture,

One of the outstanding objects of my inven-
tion is the provision in a simple, effective, eco-
nomical ~and thoroughly reliable manner of
stainless steel articles, products or manufactures
having an oxide coating of unusual color-depth
and beauty, which coating is stable, durable and
corrosion-resistant, as well as adherent even
where the underlying metal is bent, which coat-

. ing is smooth, hard and tough without being po-
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rous, and which does not rub off readily or wear
away during extended use.

Referring now more particularly to the prac-
tice of my invention, stainless steel articles or
products are provided with coatings of excep-
tional endurance and of assorted ornamental
and decorative colors, by immersion. in a strong-
ly oxidizing bath of molten sodium nitrate
and/or potassium nitrate, the color achieved on
any particular piece of work being controlled
primarily by the time of immersion and temper-
ature of the immersion hath.

As llustrative of the practice of my invention,
stainless steel sheet, strip or plate, or bars, rods,

- .wire or tubes are formed by cutting, stamping,
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bending or otherwise shaping to desired pattern
or design. The stock conveniently is formed in
cold condition, but it will be understood that hot-
forming operations may be employed where de-
sired. :

The formed article or product is then cl_eansed
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or pickled so as to remove oxide scale, dirt, grease,
and the like resulting from the shaping and form-
ing operations. The pickling bath comprises, for
example, an aqueous solution of 209% nitric acid
and 1% hydrofluoric acid. A quick dip in this
bath ordinarily is sufficlent. After the stainless
steel article or product is substantially clean, it
is withdrawn from the pickling bath, is rinsed,
and then preferably is subjected to an elec-
trolytic polishing treatment. )

Electrolytic polishing is achieved, for example,
in accordance with the process disclosed in the
copending application Ser. No. 254,888 of James
N. Ostrofsky, entitled “Polishing stainless iron
and steel,” now U. S. Patent 2,335,354, wherein
the stainless steel article or product is made the
anode in an aqueous electrolyte comprising an
aliphatic carboxylic acid such as citric acid and
2 soluble compound having a sulphate radical
such as sulfuric acid; or by anodic treatment in
an aqueous solution comprising 60 per cent or
more of sulfuric acid as described and claimed
in my copending application Ser. No. 378,576,
entitled “Polishing stainless iron and steel,” now
U. 8. Patent 2,379,066; or by anodic treatment
in an aqueous solution of concentrated per-
chloric acid as covered in my copending applica-
tion Ser. No. 319,057, entitled “Electrolytic pol-
ishing of stainless iron and steel.” After the
stainless steel article or product is polished elec-
trolytically, traces of the electrolyte employed
are removed as by washing the product in run-
ning water. Conveniently, the product is dried
in any suitable manner before undertaking the
coating step.

In providing an oxide film or coating on stain-
less steel products in accordance with my inven-
tion, I prepare in a melting vat or the like,
equipped with a suitable heating unit, & molten
salt bath consisting of, or comprising, substan-
tial amounts of, fused sodium nitrate and/or
potassium nitrate. Preferably, I employ a salt
mixture consisting of approximately 60 parts
potassium nitrate and 40 parts sodium nitrate.
This mixture has a low melting point and good
© fusibility, and gives a coating of exceptionally
good color quality. '

In accordance with my invention, I heat the

prepared salt bath to a temperature within the
epproximate range of 650° F. to 950° F'., and then &

immerse the electrolytically polished stainless
article or product in the bath for g period rang-
Ing from about 5 to 40 minutes. Temperature

of the bath preferably is maintained substan--

tially constant throuchout the immersion period.
Conveniently, the stainless steel product is left
immersed in the bath for the desired time of
treatment or is immersed periodically by dip-
ping. In any event, a strong oxidizing action is
set up and a coating or film. rich in oxides of
iron and chromium accordingly forms on the
stainless steel.

The salt bath temperature, I find, determines
in large measure the color of oxide coating
achieved on the stainless stee] product. By using
a bath temperature of about '730° P. a coating of
sfraw color is obtained on the metal product. On
the other hand, an old gold finish is achieved
hv maintaining the bath temperature at or around
770° F., a reddish-purple finish is had at ap-
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proximately 800° ¥., and blue-black at about -

840° F.

Aside from the controlling effect of bath tem-
perature on the color of coating achieved, time
of immersion of the stainless steel product in the
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bath is another factor which affects the coating,
particularly its depth of color, its physical thick-
ness and its adherence to the underlying metal.
Thus in coating most, stainless steel articles and
products, I find that the immersion period of
about 5 to 40 minutes employed gives an oxide
film of preferred 20 to 50 microns in thickness.
A coating thus formed on the underlying metal
has excellent depth of color. Moreover, it is
dense and adherent.

After a coating of desired color and thickness
is formed on the stainless steel product or ar-
ticle, I withdraw the same from the salt bath.
It then is washed free of salt to room tempera-
ture.

A product or article having the many beneficial
characteristics of stainless steel, such as its cor-
rosion-resistance, hardness and strength, and
having a durable and beautiful color finish is
thus produced without in any way affecting the
rustless or corrosion-resistant properties of the
metal. :

The oxide color film .or coating provided is
dense, hard, tough, and corrosion-resistant and
thus does not wear away readily or wipe off, and
moreover,- is highly adherent and flexible and
does not crack, chip or spall-off even upon being
subjected to flexing or bending stresses. The
coating has excellent depth of color particularly
where the underlying stainless steel has been
electrolytically polished, and the color achieved
is both uniform in appearance and of stable
quality. My coating neither changes color nor
fades in atmospheres of varying humidity or
as a result of rubbing, and maintains its initial
beauty for a prolonged period of timfe even when
exposed to the outdoor elements.

While, as more particularly described above, I
prefer to electrolytically polish the stainless steel
products and articles prior to coating the szme,
it will be understood that the electrolytic pol-
ishing step may be omitted, either with or with-
out the substitution of another form of clean-
ing or polishing operation. I find, however, that
the coatings obtained on my stainless steel prod-
ucts are more excellent in quality, particularly
with respect to depth of color and uniformity of
appearance where the electrolytic polishing step
is included as a final processing step before coat-
ing. :

Thus it will be seen that there has been pro- .
vided in this invention an art in which the var-
ious objécts: hereinbefore noted, together with
many highly practical advantages are success-
fully achieved. It will be seen that the product
is strong, durable and corrosion-resistant, and
that it is given a permanent and attractive oxide
finish of any one of several pleasing colors in a
direct and thoroughly reliable manner without in
any way affecting the rustless or corrosion-re-
sistant characteristics of the metal. Moreover,
it will be seen that in the practice of my process,
I employ materials and equipment which are
readily available and which are handled with eon-
siderable ease.

As many possible embodiments may be made of
my invention and as many changes or altera-
tions may be made in the embodiment hereinbe-
fore set forth, it is to be understood that all mat-
ter described herein is to be interpreted as illus-
trative and not in a limiting sense.

I claim: ’

1. In coloring stainless steel including about
10% to 35% chromium, the art of producing a
colorful coating thereon ranging from straw to
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blue-black, which includes immersing the stain-
less steel for a period of about 5 minutes to about
40 minutes in a molten salt bath essentially con-
sisting of one or more of sodium nitrate and po-
tassium nitrate maintained at a temperature in
the range of about 730° . to about 840° F. de-
pending upon the color desired.

2. In coloring stainless steel, containing about
10% to 35% chromium the art of producing a
uniform straw color thereon which includes im-
mersing the stainless steel for a period of about
5 minutes to about 40 minutes in a molten salt
bath consisting of one or more of sodium nitrate
and potassium nitrate maintained at a temper-
ature of about 730° F.

3. In coloring stainless steel, containing about .

10% to 35% chromium the art of producing a
uniform old gold finish thereon which includes
immersing the stainless steel for a period of
about 5 minutes to about 40 minutes in. a molten
salt bath consisting of one or more of sodium ni-
trate and potassium nitrate maintained at a tem-
perature of about 770° F. o

4. In coloring stainless steel, containing about
10% to 35% chromium the art of producing a
uniform reddish-purple finish thereon which in-
cludes immersing the stainless steel for a period
of about 5 minutes to abcut 40 minutes in a
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molten salt bath consisting of one or more of so- -

dium nitrate and potassium nitrate maintained
at a temperature of approximately 800° F.

5. In coloring stainless steel, containing about
10% to 35% -chromium the art of producing a
uniform blue-black finish thereon which includes
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. 6.
immersing the stainless steel for a period of about
5 minutes to about 40 minutes in a molten salt
bath consisting of one or more of sodium nitrate
and potassium nitrate maintained at a temper-
ature of approximately 840° F.

IRVINE CLAYTON CLINGAN.

REFERENCES CITED

.The following references are of record in the
file of this patent:

- UNITED STATES PATENTS

Number Name Date
1,879,701 Marino - _____ Sept. 27, 1932
2,115,005  Blaut, et al. e Apr. 26, 1938
2,244 526 MacKaY oo June 3, 1941

621,084 HollS e Mar, 14, 1899
1,277,761 Sestini et al, e Nov. 20, 1917
1,386,076 Rondelli et al. ————.._ Sept. 3, 1918
1,562,164 Harris - oo Nov. 17, 1925
1,795,512 Schmidtet al, - ... Mar. 10, 1931
2,134,457 Tainton co o Oct. 25, 1938
2,162,129 Soll e June 13, 1939
2,282,351 Faust oo May 12, 1942
1,247,086 Crowe e Nov. 20, 1917

FOREIGN PATENTS

Number Country Date

677,161 German ccoccomaman June 20, 1939

OTHER REFERENCES

1939 Metals Handbook, pages 317 to 322, Amer-
ican Society for Metals, Cleveland, Ohio.

&




