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This invention relates to the field of chemically 

treating metal surfaces so as to increase their 
corrosion resistance and to provide thereon a 
coating to which paints, lacquers, enamels and 
the like adhere in a rich firmer manner than to 
the ratreated surfaces, , , 
More particularly the invention comprises sub 

jecting metal surfaces to the action of chronic 
acid vapor at a terrperature which keeps the 
atmosphere filled with the vapors. 

It has been proposed in United States Patent 
#2,048,638, to treat ferrous metals with a "cro 
mic chloride' or 'chronous-chloride' at ten a 
peratures ranging from i650 F. to 1900 F, in 
gra effort to provide a chrotrain and iror alloy, 
Eine process provides for the se of metallic chard 
nium, chronite ore or ferro chronium inixed 
with sodity, chloride or other chlorine Cortana 
ing compound, packing a ferrotas Iraetal Articie in 
such a mixture and heating to ternperatures of 
approximately 700, thus easing combination. 
of chromiurg &nd chlorine i? a gaseous for a 
which per neates the retal treated. 
CrO3 volatilizes at approximately 450° E. and 

by the present invention the vapors are contained 
in ar, enclosed charner into which the neta oba 

The CC, i. 
dry for is cottained. Within the charape and 
the whole is heated by any known heating ap 
paratus to a ternperature ranging between 56° 33'. 
to 000 F. line metal articles are placed. Within 
this enclosed charner where the surfaces cogae 
into contact with the CrO3 vapors which pervatie 
the atmosphere. A coating is formed on the 
Irietal surfaces which is found to be composed 
principally of CrO3 grad. Cr2O3 along with a con 
paratively stall a G2at of the oxide of the aeta 
being treated. 
Other hexavalent chronium compounds Rey 

be substituted for CrO3, for e-Esciple godi En chro 
2.8te OR Soci.... dichrotraee in contration with 
Sight ric acid or phospioxic acid ray be aged, 
S.E.A.d the resulting coating or the Saeta, being 
treated will be coRaposed princigally of CrO3 gai 
Craoa along with a comparatively Scala &gtoga; 
of the Oxide of the Saeta Reing treates. . 

Ethe coatings foraged 32.e. e.g.: fire Rai: 28 
$23riaces extiersey Sesistain; G corrosio. 735,323, 
any Estie: Yes, 2.82t, 3rd Vitaea sk.ggest 32, 9:7ate: 

33&isig, 22's 
visie protection against Elsteing 3.22. 3.23g of 
such finish as well as inhibiting creepage and 
oxidation, 802.3ad a 33s,33, 

It has beega discovered that, retas ge:Aerally 

derive benefit from treatments in accordance 
with this invention and the term “metal surfaces' 
as Esed in the annexed claims is understood to 
inean one of the following iron, steel, zinc, gai 
Yanized metal, aluminum, stainess steel, rustless 
iron, lead, tin, terne piate, cadmium, nickel, cop 
per and magnesium. 
In practicing this invention the best results are 

obtained by using temperatures r. nging between 
450°F, and 1000°F. 

The processing time needed for satisfactory re 
suits varies with the temperature used, the coat. 
ing period being much longer at lower tempera 
tures ther at higher experatures within the . 
Tange specified. 
The apparatus used to: Epplying this treatinent 

is capable of in ruzeirable variations. It must be 
. So arranged, OW&Wei, khai; it will consise the 
Vapors and so :at they do not escape into the 
Surrounding atmosphere where men are working. 
To achieve this end use Inay be made of cooling 
coils So arranged that they will conderse excess 
Vapors as they rise; o; an exhaust fan to carry 
the Vapors away fro2, the surroundings while 
loading and 22.03ding the enclosure with retal 
to be treated. Alternatively, one may provide 
Only erotage. CrCl3 to treat a specific araount of 
Work. Susale ap&ratus will become obvious 
to those skilled in the art from the very nature of 
the process. 
Although it is preferred that retal objects be 

cleagned before treatenerat, it has been found that 
greasy 82 dirty Strfaces receive gite satisac 
03:37 treat Seats. As a result, ess care need be 

taker in cleaning. than is required with other 
Rovir processes. 
st 3 preferred also that the retal be allowed. 

83 Seacts, approxisgaately ove., temperature Refore 
Jerroving the Saare therefron, as this heating of 
tle Eetal aids in the formation of a coating cor 
220get i & larger quantity of insoupe CraC3 in 
sace of condensed CrO3, 

it, as Reen discovered that; the addition of cer. 
tein other chemicals to the CrO3 assists in va 
Siggage (CO3 &; OWe eigeratures, Sog 

exange, it has been fogó that he's disitiora og 
chielse compounds such as festic chloride, sc 
is a ciloride, Raydrocaloric acid, or colorateg 
£323s &S potassius cidostate, O & Zistice. (: 33a 
&Essi, a chlorate and 338...aganese dioxide 89e 
Aovered the volatilization, escaperatigre cosities' 
ably beloy 53° 3. It is is also been found 23, 
the coating 3 gay be rendered EaCreirasoluble 33d 
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tween a temperature range of 450', 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 increass 
ing their resistance to corrosion. 
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 coating and is particularly advantageous 
when the objects are to be finished by painting 
or the like. 

It is further recommended that after the Water 
rinse, a final rinse be applied to the treatedimetal 
objects which consists in a dilute solution of 
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chromic acid. The concentration of this final 
rinse may vary greatly, but for economy, Suff 
ciently improved corrosion resistance has been 
obtained from a solution containing 4 grains per 
gallon of water, he chronic acid solution Ensay 
be applied at a temperature ranging from soon 
temperature up to boiling and a mere wetting of 
the surface is sufficient. The metal surface is 
then dried before applying a finish coat. 

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 CrO3 or of a nitrate at a ten 
perature of 1000 F., or below, such treatinent 
having the effect of forming an oxide coating on 
and integral with said metal surfaces. 

It 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. * . 

It is within the scope of the invention tC employ 
mixtures of the various naterials used it this in 
vention, for example, mixtures of CrO3 &nd ni 
trates inay be used, and when chlorine compounds 
are used to lower the volatilization teamperature, 
more than one chlorine compound II ay 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 iron, 
lead, tin, terne plate, cadmium, nickel, copper and 
magnesium which consists of subjecting said 
metal to the action of vaporized CrO3. 

3. A method of treating a metal selected from 
the group consisting of iron, steel, zinc, 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 CrO3 
and a chlorine compound, at a 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 said metal to the action of vaporized CrO3 and 
thereafter subjecting such treated metal to the 
action of a sulution containing chronic acid. 
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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, lead, tin, terne plate, cadmium, nickel, 
copper and magnesium which consists of subject 
ing said metal to the action of a confined atmos 
phere containing vapor resulting from heating 
CrO3 at temperatures ranging between 450°F. and 
1000 E. 

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 CrO3 and thereafter rinsing with a solution. 
containing CrO3. 

7. A metal article of manufacture having upon 
and integral with its surface a coating composed 
of oxides imparted through treatment in an at 
Inosphere containing vapors resulting from heat 
ing CrO3 and thereafter insing with Water. 

8. A method of treating metal selected from 
the group consisting of iron, steel, zinc, gal 
vanized metal, aluminurn, stainless steel, rust 
less iron, lead, tin, terne plate, cadmium, nickel, 
copper and anagesium. Which consists in Sub 
jecting said metal to the action of vaporized 
chronic acid obtained by heating a salt of 
chronic 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 negnesium which consists in sub 
jecting said retai to the action of vaporized 
chronic acid obtained by heating a salt of 
chronic acid in combination with phosphoric or 
Sulphuric acid. 

10. 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, terae plate, cadmium, nickel, 
Copper and magnesium which consists in subject 
ing said Emetal to the action of vaporized chronic 
acid obts ined by heating a sat of chronic acid 
in combination with a mineral acid at tempera 
tures ranging between 450° and 1000° E. 
1. A method of treating a metal selected from 

the group consisting of iron, steel, zinc, gal 
Wanized metal, aluminum, stainless steel, rust 
less iron, lead, tin, terne plate, cadmium, nickel, 
copper and magnesium which consists ith subject 
ing said metal to the action of vaporized chronic 
acid obtained by heating a salt of chromic acid 
in combination with a mineral acid and there 
after rinsing with a solution containing chromic 
acid. 

12. 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 plete, cadmium, nickel, 
Copper and magnesium which consists of subject 
ing said metal to the action of vaporized CrO3 and 
thereafter wetting the metal with a solution con 
taining chronic 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 of 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 a temperature be 
low 1000 F. for a period sufficient to form there 
on a thin continuous adherent coating of iron 
oxides, wetting said coating with a dilute solu 
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tion of chromic acid, and drying said soiution on 
the surface, 

15. The method of claim 14 to which is added 
the step of applying a finish coat selected from 
the class of paints, lacquers and enames. 

16. The method of producing a rust-proofing 
and bonding coat on a ferrous metal surface, 
which comprises oxidizing said surface with oxy 

gen from gases, which result from vaporizing ni 
trate, at a temperature below 1000 F. for a period 
suftcient to form thereon a thin continuous ad 
herent coating of iron oxides, wetting said coat 
ing with a dilute solution of chromic acid, and 5 
drying said solution. On the surface. 
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