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This invention relates to the field of chemicaliy
treating metal surfaces s0 as to increase thelr
corrosion resistance and to provide thereon a
coating to which paints, lacquers, enamels and
the like adhere in a much firmer manner then $o
the untreated surfaces, . |

More particularly the inventlon comprises sub-
jecting metal surfaces to the action of chromic
acid vapor at a temperature which keeps the

. atmosphere filled with the vapors,

It has been proposed in United States Patent

#2,046,838, to treat ferrous metals with & “chro-

mic chloride” or “chromous-chloride” at tem-
peratures ranging from 1650° F. to 1000° F, in

. an effort to provide & chromium and iron alloy.

The process provides for the use of metallic ¢hro-

mium, chromite ore or ferro chromium inixed

with sodium chioride or other chlorine contain-
ing compound, packing a ferrots metal article In
guch & mixture snd heating t{o tempsratures of
approzimately 1700° ¥, thus causing combination
of chromiurs snd chlorine In & paseous form
which permentes the metal treated, -

CrOs volstilizes &b spproximetely 450° ¥, and
by the present luvention the vapors are contained
in an enclosed chamber into which the metal ob-
The CrOn in
dry form is contalned within the chamber and
the whole is heated by any known heatlng ap-
paraius to'a temperature ranging bebtween 450° I
to 1000° P, The metal articles are placed wllihhm
this enclosed chamber where the surfaces come
into contect with the CrO: vapors which pervade
the stmosphere, A coating is formed on the
metel surfaces which s found to be composed

principaily of CrQs and CraOs along with g come

paratively small amount of the oxide of the metal
belng treated.

Other hexavalent chromium mmmwmm may
be substituted for Cros, for example sodium chro-
mate or sodivm dichromeate in combination with
sulphuric acld or phosphoric acld may be uged,
and the resulfing coablng on the metel being

ﬁnmmm will be composed principally of CrOs and -

CryOs along with @@mmmmww a“mwm mﬂummﬂ,
of the oxide of the metsl belng treated,

The coatings formed are found fo
surfaces extremely resistant to eox

vide protection agsinst bllstering s
such fndsh as well ag inhibis Emw mww.w fnd
oxtdation sround abhrastons,

It has been dlscovered thad memlm penerally

up  dium chloride,

Mich.

(CL 148—8)

derive benefit from treatmenﬂ;s in a.ccordance
with this Invention and the term “metal surfaces”
ag uUsed in the annexed claims i3 understood to
mean one of the following iron, steel, zine, gal-

- vanized metal, aluminum, stamlem steel, rustless 8

irom, lead, tin, terne plate, cadmivm, nickel, cop-
per and magnesium,

In practicing this invention the best results are .
obtained by using temperatures r nging between
450° F', and 1000° ¥, 10,

The processing tlme needed for satisfactory re-
sults varies with the temperature used, the coat~
ing period being much longer-at lower tempera-
tures than at higher temperatures within the
ratge gpecified.

The appardtus used for applying this Mea«‘mmt
is capable of innumerable varlations. It must be '

m

- 80 arranged, however, thai it will confine the

vapors ond so fhat they do not escape nto the
surrounding stmesphers where men are ‘working, 20
To achieve this end use may be made of cooling
colls 30 arranged. mm m«ey will conderise excess
vepors as they rige; or an exhaust fnn o carry
the vapors away ﬂwm the surromndings while
loading end unloading the enclosure with metal
to be tremted. Alternatively, che may provide
only enough CrOs to treal » specific amount of
work. Sultable spperatus will become obvious
to thoge slifed in the art from the very nature of 30
the process, -

Although 1§ ls preferred that metal objects be
cleaned hefore treatment, it has been found that
-greasy and dirty surfaces recelve guite satislac-
tory treatments. As o result, less care need be
taken In cleaning. &hmm i3 required with other
Enown processes.

5 13 preferred also that the 1 metal be allowed:
t0 reach approzimately oven {emperature before
removing the same therefrom, as this heating of 0
the mhetal akls in the fommmm of & coating coi-
poged of o larger quantity of inscluble Cm@w m
" place of condensed CrQOs, - =

Tt has been discovered thnt the additlon of cer--
teln other chemieals to the ©rQs asslets in va- 5
poriging the CrOs at lower femperatures,  For
erample, 1t has been found that the additlon of
chictlne compounds such ag ferrie chioride, sg-
“hydrochloric acld, or chlorates
suchy a8 potasstum chiorate, or & minture of po- 59
tagsium chlorale and menganese diomide heve:
lowgred the volatiization temperature consider-.
ably below 450° F, I hay alio been found that
the coating may be rendered more insoluble and
adherent by o subsequent baking operation be- g¢
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tween a temperature range of 450° F. and 1000° F.

It has been discovered further that various
other substances may be vaporized and the metals
above listed beneficially treated thereby. Nitrates
such as ferric nitrate and manganese nitrate have
been vaporized at temperatures under 1000° F.,
and coatings composed principally of oxides have
resulted on metals treated therein, thus increas-
ing their resistance to corrosion. i

In all treatments provided for in this inven-
tion, it is preferred that the metal object- after

being treated be dipped or rinsed in either hot.

or cold water, ‘This operation results in a more
insoluble cosating and is particalarly advantageous
when the objects are to be finished by painting

" or the like.

Tt is further recommended that after the water
rinse, & finel rinse be applied tc the treated metal

- objects which consists in a dilute solution of
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chromic acid. The concentration of this final
rinse may vary greatly, bui for economy, suffi-
clently improved corrosion resistance has been
obtained from & solution conteining ¢ grams per
gollon of water. The chromic acid solution may
be applied st 8 temperature ranging from room

‘temperaturs up to boiling and & mere wetiing of

the surface is sufficient, The metal surface is
then dried before applying & finish coet,

It will be seen from the foregoing description
that the present invention comprises treating
metal surfaces by subjecting them to the action
of the vapors of CrO; or of a nitrate at & tem-
perature of 1000° F., or below, such treatment
having the effect of forming an oxide coating on
and integral with said metal surfaces. )

Tt is understood that the above detailed descrip-
tion is offered for the purpose of illustration and
not with the intention of limiting the invention,
the scope of which is to be determined by the
appended claims. .

Tt is within the scope of the invention to employ
mixtures of the various materials used in this in-
vention, for exemple, mixtures of CrCs and ni-
trates may be used, and when chlorine compounds
are used to lower the volatilization ternperature,
imore than one chlorine compound may be used
in the process.

What we claim is: ]

1. A method of treating metal surfaces which
comprises subjecting them to the action of va-
porized chromic acid in combination with either
ferric chloride, sodium chloride or hydrochloric
acid.

2. A method of treating a metal selected from
the group consisting of iron, steel, zinc, galvanized
metal, aluminum, stainless steel, rustless from,
lead, tin, terne plate, cadmium, nickel, copper and
magnesium which consists of subjecting . sald
metal to the action of vaporized CrOas.

3. A method of treating & metal selected from
the group consisting of fron, steel, zine, gel-
vanized metal, aluminum, stainless steel, rust-
less iron, lead, tin, terne plate, cadmium, nickel,
copper and magnesium which consists of sub-
jecting said metal to the action of vaporized CrOs:

and a chiorine compound, at 8 temperature be-.

low 1000° F.

4. A method of treating a metal selected from

the. group consisting of iron, steel, zinc, gal-
vanized metal, aluminum, stainless steel, rust-
less iron, lead, tin, terne plate, cadmium, nickel,
copper and magnesium which consists of subject-
ing sald metal to the action of vaporized CrOs and
thereafter subjecting such treated metal to the
action of a scvlution coniaining chromic acid.

2,227,469 .

5. A method of treating a metal selected from
the group consisting of iron, steel, zinc, gal-
vanized metal, aluminum, stainless steel, rust-
less iron, leed, tin, terne plate, cadmium, nickel,
copper and magnesium which consists of subject-
ing said metal.to the action of & confined atmos-
phere containing vapor resulting from heating
CrO; at temperatures ranging between 450° F. and
1600° F. ' .

6. A metal article of manufacture having upon
and integral with its surface a coating composed
of oxides imparted through treatment in an at-
mosphere containing vapors resulting from heat-
ing CrOs and thereafter rinsing with a solution
containing CrOa.

7. A metal article of manufacture having upon
and integral with its surface & coating composed
of cxides imparted through treatment in an at-
mosphere containing vapors resulting from heat-

- ing CrOs; and thereafter rinsing with water.

8. A method of treating metal selected from
the group consisting of irem, steel, zine, gal-
vanized metal, aluminum, stainless steel, rust-
less iron, lead, tin, terne plate, cadmium, nickel,
copper and magnestum which consists in sub-
jecting said metal to the action of vaporized
chromic acid obtained by heating a self of
chromic acid in combination with a mineral acid.

9. A method of treating a metal selected from
the group consisting of iron, steel, zinc, gal-
vanized metal, aluminum, stainless steel, rust-
less iron, lead, tin, terne plate, cadmium, nickel,
copper and megnesium which consists in sub-
jecting said metal to the action of vaporized
chromic acid obtained by heeting & salt of
chromic acid in combination with phosphoric or
sulphuric scid. '

10.- A methed of treating 2 metal selected from

- the group ccnsisting of ironm, steel, zinc, gal-

vanized metsl, aluminum, stainless steel, rust-
less ircn, lead, tin, terne plate, cadmium, nickel,
copper and magnesium which consists in subiect-
ing said metel to the action of vaporized chromic
acid obtained by heating & salt of chromic acid
in combination with & mineral acid at tempera-
tures ranging between 450° and 1000° F.

11. A method of treating a metal selected from
the group consisting of iron, steel, zine, gal-
vanized metal, aluminum, stainless steel, rust-
less iron, lead, tin, terne plate, cadmium, nickel,
copper and magnesium which consists ih subject-
ing said metal to the action of vaporized chromic
acid obtained by heating & salt of chromic acid
in combination with a mineral acid and there-
after rinsing with a soluticn containing chromic
acid.

12. A method of treating & metal selected from
the group consisting of ircn, steel, zine, gal-
vanized metal, aluminum, stainless steel, rust-
less iren, lead, tin, terne plcte, cadmium, nickel,
copper and magnesium which consists of subject-
ing said metal to the action of vaporized CrOs and
thereafter wetting the metal with & solution con-
taining chromic acid, and drying the metal.

13. A method of treating metal selected from
the group consisting of iron and steel which con-
sists of subjecting said metal to the action of
vaporized CrOs.

14. The method ¢f producing a rust-proofing
and bonding coat on a ferrous metal surface,
which comprises oxidizing said surface with oxy-
gen from a gaseous source at & temperature be-
low 1000° F. for a period sufficient to form there-
on & thin continuous adherent coating of iron
oxides, wetting said coating with & dilute solu-

18

26

o6

80

38

40

45

69

a0

a5

7



2,297,460 ' 38

tion of chromic acid, and drying said solution on gen from gases, which result from vaporizing ni-

the surface. trate, at a temperature below 1000° F, for a period
15. The method of claim 14 to which is added - sufficlent to form thereon a thin continuous ad-

the step of applying a finish coat selected from herent coating of iron oxides, wetting said coat-

- g the class of paints, lacquers and enamels, - Ing with a dilute solution of chromic acid, and &

.. 16. The method of producing a rust-proofing drying said solution on the surface.

and bonding coat on a ferrous metal surface, : JOHN S. THOMPSON.

which comprises oxidizing said surface with oxy- . C EDWIN W. GOODSPEED.




