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The invention relates to the treatment of metal .

articles to increase their resnstance to corrosion., .

It has special application to the treatment of

magnesium and its alloys to. form a corrosion re-'
srstant coating for such metals, but is useful also

in the treatment of other metals and alloys \
It is an object of my invention to. prowde an

improved method of treatmg metals and metal'
articles to increase their resistance to corrosion. .
- In my copending apphcatwn Serial No. 608, 841
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filed August 3, 1945, now U. . S. Patent No. -

2,465,443, I have disclosed that improved resist-

ance to corrosion of metals, for example, magne-

sium, aluminum and iron; and alloys in which
these metals form the principal ingredient, can

nate and about 0.1 to 1% of a salt of & metal

which is lower in the electromotlve serles than._
the metal to be proteoted and further.that the.

protective value of the coatmg thereby produced

can be further enhanced or the stability of the
coating increased by a subsequent treatment*-
which eons1sts in dlppmg the art1eles in. fummg.
- 25
have disclosed further that an especlally e_Tectwe. |
coating can be produced by treatmg suocesswely,

.....

oil.

in two boiling solutions, each of which comprises
about 1 to 6% of potas.-.-num permanganate, the

firsy solution containing also g sulphate, such as
a. sulphate of aluminum, manganese or zinc, and.
the second containing in addition to the perman-
ganate a salt of a metal which is lower -in’ the.
electromotive Series than the metal Wthh is bemg-

treated.

I have dlscovered that 3, substant1a1 add1t1ona1_
improvement in corrosion resistance. of metals,

for example magnefuum aluminum and iron, and:
alloys in which these metals form the principal:
ingredient, can be obtained by treating them, be- 4q
fore immersion in the boiling potassium perman-: .-
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be obtained by treating in a boiling solufion com~
prising about 1 to 6% of potassium permanga-

I have dlseoVered in add1tlon that the prelirm- |
nary treatment Whmh T have described makes it

_posnble to’ empioy in the Second step highly oXi-

dizing' salts other. than the potassmm permanga-
nate sueh as ‘for example sodium or potassium

""" However T have found that siupe-
1101‘ results ale obtamed with potassmm perman-
ganate SO thls 1s 1epresentat1ve of my preferred
treatment

‘T have dlseovered f urther that partmularly ef -

'feecwe results can be obtamed when a salt of the

group comprlsmg zirconium, thorium, titanium
und cerium, is used for the prehmmary treatment
or'is added 10 the potassmm permanganate in the
second step of the Dbrocess. In the case of treat-

| ments of magnesmm and alummum excellent

results are obtamed also Wlth the use of manga-
nese sulphate for the prehmmary treatment with
the addition of alummum sulphate to the potas-
smm permanganate or the sodium or potassmm_

. dlohromate in the boiling treatment,

The pereentaees of the eomponents of the boﬂ-

| 1ng solutlons are of 1mportance 1n achlevmg Op-.

ulmum results,
My impr oved treatment preferably is preceded

- by eleanmg the surface of the metal article to be

30

proteoted ThlS may be aeeomphshed mechani-
oally, ehemreal 37, or eleeuroehem_rcally according:
to well known methods which form no part of the
present invention. ‘However, by way of. example,

removal of . the o:ndes on the surface of magne-
| smm and its alloys can be carried out by immer-

ganate solution, in a solution comprising -about

0.1 to 1% of a salt of a metal which is lower in

the electromotive series than the metal to be pro-
teeted This preliminary treatment may be per-
formed at room temperature, but I prefer that it =

e performed at the boiling temperature.
Thus my present improved treatment in its

preferred form comprises' two principal steps: )
first, a treatment in a solution comprlsmg 0.1 to’

1% of a salt of the class desonbed (Wlthout the'

use of potassium permanganate) and second a
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sion ina 5 per cent ehromm aecid solutlon |
"In some cases it is . ‘beneficial to. follow the

 cleaning step Just desembed with an electrolytic
degreasmg step in which. the work is made cath-

ode in ' a sultable solution. Such treatments are
well known in the art, and these known treat-
ments may be practleed as desned or may be
omltted . - a8

In the prmmpal treatmg steps of my. method I.
;unmerse the metal or metal art1eles to be treated
in ‘a solution, preferably at bmlmg temperature,
whmh as 1. have ‘stated,. comprises about 0.1 to.
1% of a §alt or salts of a metal which is lower in
the eleetromouve serles than the metal bemg

treated.” .Théreafter I mmerse the articles in a

solution at apprommately boiling temperature |
comprising, for example, ‘potassium permanga.-

nate Wlthln the 11m1ts stated and g salt- or salts

"ol a metal lower i the eleetromotwe series than

treatment in a solution at apprommately boﬂmg: |

temperature comprising about 1 to 6% of potas-—‘

In the second step there; ;
may be added to the permanganate SOllltIOIl,

sium’ permanganate.

about 0.1 to 19, of the same salt that was used in '

the first solution, or at least one.salt of g metal
which is lower in the electromotlve serxes than
the metal thh IS belng treated |

the metal being treated, also within the limits
stated. It may be preferable to use in the first _
solution a salt of a 'metal which is Just slightly

lower.in the electromotive series than the metal
to he protected and to use.in the second solution

a. salt of a metal which is- lower in the electro-
motwe ser1es than the metal of the salt used in
the first. solutmn For example, assuming that

the metal 1o be protected Is magnesium, the first -




8 512,408

3

soluticn may confain aluminum sulphate and the
second, g water-soluble zine salt. Hawever a salt

such as Zr(S0)2-ZrOS03-2H20 is effective for
use in both the first and second solutions. It is

essential in all cases that the metal be treated
in at least one solution comprising a. salt. of a.

metal lower in the electromotive series (the pre- -

liminary solution) and that it be subseguently
treated in a boiling potassium permanganate so-
lution (or solution of other highly oxidizing al-

kali metal salt) alone or in combination with 3'_ '~

selt or salts of a metal lower in the series.

10

As also disclosed in my copending apphc_a.t_im; o

aforesaid, other constituents can be added to the
treating solution as may he desired for special
purposes, for example, to impart a particular
color or texture to the protective coating or other-
wise to vary its appearance or character in re-
spects which do not substantially alter its corro-
sion resistant properties. For example, small
amounts of selenic acid may be employed in the
treatment of magnesium by either the single so-
lution method or the two solution method I have
described. I have found that selenic geid, when

added in small amounts up to about 0.05 per cent,

‘imparts a dark reddish or mahogany color and
gives a very smooth surface. In the two solution
method, the selenic acid would be added to the
second of the two splutions described.

The salt of the metal which is lower in the
electromotive series than the metal to be pro-
tected preferably is a sulpha.te although acetates.
may also be used.

‘Treatment in the first solution may be. contin-
ned for a period of 5 to 20 minutes or longer.
Treatment in the second solufion may be on the
order of 30 minutes or longer. However as the
solutions used do not cause any appreciable di-
mensional change, the time of treatment can be
extended as desired. The metal may be washed

between sucecessive immersions but that is not

necessary. At the conclusion of the treatment,
the articles are washed in hot water and allowed
to dry. If desired, they are then dipped in fum-
ing oil, for example, in refined corn oil, for a

period of a few seconds to one minute. During
this treatment some evolution of gas will be ob-
served, and at such time at this evolution ceases,
the treatment can be terminated.

Finally, the articles are washed in hot soapy
water and ailowed to dry, or de-oiling can be per-
formed by immersing in a boiling aqueous solu-
tion: containing 2% potassium permanganate and
0.1% of a sulphate such as aluminum or zinc sul-
phates. In the case of magnesium alloys, the
coating varies in. color from black fo gray or
maroon, according to the particular alloy treated.

The coating grows blacker as the percentage of’

aluminum in the alloy increases. Thus a mag-
nesium alloy which does not contain gluminum.
takes a maroon color while g magnesium alloy

ta
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balance substantially magnesium plus usual im- -
purities. The sheet was cleaned and degreased
and then immersed for a period of 10 minutes in
an aqueous solution, at boiling temperature, con-
taining 1% manganese sulphate. After removal
from this solution, the specimen was then im-
mersed for a period of 30 minutes in a boiling
aqueous solution containing 6% potassium per-

‘manganate. Upon removal from the second solu-

tion the specimen was dipped in fuming refined

- corn oil and then washed. The specimen, when
aried, had a brownish-black color.

Example 2

A specimen of rolled sheetf of a magnesium alloy
of the same composition given in Example 1 was
treated as follows: Cleaned and then immersed
for a permd of 10 minutes in an agueous solu-
tion, at room temperature, comprising 0.1%
titanium sulphate. After removal from this solu-
ticn, the sheet was then immersed for a period of
30 minufes in a boiling adqueous solution contain-
ing 2% potassium permanganate and 0.1% tita-
nium sulphate. Upon removal from the second
solution the specimen was dipped in fuming oil
and then cleaned. A tough adherent coating of
black color was produced

E:mmple 3

A specimen-of rolled sheet of magnesium alloy
of the same composition given in Exampie 1 was
treated as follows: It was cleaned and then im-
mersed for a period of 15 minufes in an aqueous
solution, at boiling tempera.tme comprising 0.1%
zirconium sulphate.  After removal from this so-
lution, the sheet was then immersed for a2 period
of 40 minutes in a boeiling agueous solution con-
taining 6% potassium dichromate and 0.6% zir-
conium: sulphate. Upon removal from the second

- solution the specimen was washed and allowed to

dry:. The coating was Very smooth and of an
even satin black color. -

Emm'ple 4

A speclmen of rolled:sheet of an aluminum alloy
cemtammg about 7.0:% silicon, 0.3% magnesium,
balance substantially aluminum plus usual im-
purities, was. treated as fellows: Immersed for &
period of 15 minutes in- & 1% boiling aqueous so-
Iution of Zr(S04):2-Zr0S03-2H20 at room fem-
perature. Thereafter it was immersed for a
period of 45 minutes in a boiling sclution con-
taini 6% potassium permanganate and 0.6%
Zr(8O: ZrOSO3+-2H20, These treatments were

- followed by dipping the-specimen in fuming vege-

table ¢il for b-minutes, after which the specimen
was: washed in: hot- water to remove the oil film.
The: coating obtained was black. The treated
sheet was tested by immersicn in a 209% sodium

- chioride solution: for 300 hours, after which no
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containing 9% of aluminum fakes a dark gray to -

black color.
The coatings produced by the treatments 1 ha;ve

described are very adherent and can be brushed
heavily with a. hard bristle brush without any

apparent harm to the coatings.
E:mmple 1

By way Gf specific example of the practice of:

my invention, whereby its' nature and advan-

tages may be more: fully understood, I shall’ now

describe the treatment of a specimen of rolled

sheet ‘of a magnesium  alloy containing about
6.5% aluminum, 0:2% manganese and 0.7% zinc, 75 ing produced was’ tough and adherent.
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manganafe and’ 0.6% cerium sulphate.

sign.of cﬁrmsmn was to.be observed.
| | Example 5
A specimen. of sheeat steel containing about 0.28

t0.0.33% carbon, 0.40:t0:0.60 manganese and 0.80

t0.1.1%. chromlum balance substantially iron plus
usual. impurities, wag cleaned and immersed for
g. period of 10 minutes in a bolhng agqueous solu-
tion, comprising 0.1% cerium sulphate. After-
removal from this solution the sheet was then im-
mersed for a period of 30 minutes in a boiling
aqueous sclubion containing 6% potassium per-.
Upon re-
moval from the second solution, the specimen was
dippedin fnmmg oil and Lhen cleaned. The coat-

The
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color- Would be descnbed as black or browmsh

black.

- It wﬂl be apprecmted from the precedmg de-
scription and examples that my improved treat-
ment is extremely simple in character and can
be practiced without the use of special equip-
ment. Moreover, it requires only a short time
to produce an effective coating of smooth and

pleasing appearance, the color of which. can be
10

varied. Another advantage of my treatment is
that it is carried out without the use of acids
or other substances which are dangerous to
handle. The treatment is applicable to sheet,
castings or articles made of dissimilar metals.

The terms and expressions which I have em-
ployed are used in a descriptive and not a limit-
ing sense, and I have no intention of excluding
such equivalents of the invention described, or
of portions thereof, as fall mthm the purmew
of the clalms

I claim: |

1. The method of treatmg magnesmm a,nd
magnesium pase alloy articles, which comprises
immersing the articles in an aqueous solution in
which the solute consists of about 0.1 to 1% of
a Sulphate of g metal which is below magnesium
in the elecfromotive series, and thereafter im-
mersing the articles in an adqueous solution at
approxXimately boiling femperature comprising

about 0.1 to 1% of a salt of a metal which is be- -

low magnesium in the electromotive series and
about 1 to 6% of potassium permanganate, said
solutions being adapted fo increase the resistance
of said articles to corrosion.

2. The method of treating magnesium and
magnesiuim base alloy articles, which comprises
immersing the articles in an aqueous solution in
which the solute consists of about 0.1 to 1% of
a salt of g metal which is below maghesium in
the electromotive series, and thereaiter immers-
ing the articles in a boiling aqueous solution
comprising about 0.1 to 1% of a salt of g metal
which is below magnesium in the electromotive
series and about 1 to 6% of potassium perman-
ganate, said solutions being adapted to increase
the resistance of said articles to corrosion.

3. The method of treating magnesium and
magnesium base alloy articles, which comprises
Immersing the articles in an aqueous solution at
approxXimately room temperature consisting of
about 0.1 to 1% of manganese sulphate, and
thereafter immersing the articles in an agueous
solution at approximately boiling temperature
comprising about 1 to 6% of potassium perman-
ganate, said solutions being adapted to increase
the resistance of said grticles to corrosion.

4, The method of treating magnesium and

magnesium base alloy articles to increase their
resistance to corrosion, which comprises immers-
ing the articles in an aqueous solution at approx-
imately room temperature consisting of about
0.1 to 1% of manganese sulphate, and thereafter
immersing the articles in an aqueous solution at
approxXimately boiling temperature comprising
about 0.1 to 1% of a salt of a metal which is
lower in the electromotive series than the metal

to be protected and about 1 to 6% of potassium
permanganate and which is effective to increase
resistance to corrosion. |
5. The method of treating magnesium and
magnesium base alloy articles to increase their
resistance to corrosion, which comprises Iimmers-
ing the articles in an agqueous solution in which
the solute consists of about 0.1 to 1% of a salt
of a2 metal which is below magnesium in the

&
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electromotive series; and thereafter. 1mmersing--
the articles in a boﬂmg aqueous SOlllthIl in which
the solute comprises primarily about 1 to 6% of
potassium permanganate, said solutions being
effective to 1ncrease the resmtance of sald articles
to corrosion. |

. 6. The method of treatmg ma.gnesmm and
magne_smm ‘base -alloy articles to increase their
resistance to corrosion; which comprises immers-
ing the articles in an aqueous solution at approx-
imately room temperature consisting of about
0.1 to 1% of at least one salt selected from the
group consisting of zirconium, thorium, titanium
and cerium, and thereafter immersing the arti-
cles in an aqueous solution at approximately
boiling temperature in which the solute com-~

‘prises primarily about 1 to 6% of potassium per-

manganate, said solutions being effective to in-
crease the resistance of said articles to corrosion.

M. The method of treating magnesium and
magnesium base alloy articles to increase their
resistance to corrosion, which comprises immers-
ing the articles in an aqueous solution consisting
of about 0.1 to 1% of at least one salt selected
from the group consisting of zirconium, thorium,
titanium and.cerium, and thereafter immersing
the articles in an aqueous solution at approxi-
mately boiling temperature in which the solute
consists of about 0.1 to 1% of a salt of a metal
selected from g group comprising zirconium,
thorium, titanium and cerium and about 1 to 6%
of potassium permanganate, said solution being
effective to increase the resistance of said articles
10 corrosion,

8. The method of treating magnesmm and
magnesium bhase alloy articles to increase their
resistance to corrosion, which comprises immers-
ing the articles in an agueous solution at approxi-
mately room temperature in which the solute
consists of about 0.1 to 1% of a zirconium salt,
and thereafter immersing the articles in an
aqueous solution at approximately boiling tem-
perature in which the solute comprises primarily
about 1 to 6% of potassium permanganate, said
solutions being effective to increase the resistance
of said articles to corrosion. |

9. The method of treating magnesium and
magnesium base alloy articles to increase their
resistance to corrosion, which comprises immers-
ing the articles in an aqueous solution at approxi-
mately room temperature in which the solute
consists of about 0.1 to 1% of a zirconium salt,
and thereafter immersing the articles in an
aqueous solution at approximately boiling tem-
perature in which the solute comprises primarily
about 0.1 to 1% of a zirconium salt and about

1 to 6% of potassium permanganate, said solu-

tions being effective to increase the resistance of
said articles to corrosion,

10. The method of treating magnesium and
magnesium base alloy articles to increase their
resistance to corrosion, which comprises immers-
ing the articles in an aqueous solution at approxi-

‘mately room temperature in which the solute

consists of about 0.1 to 1% of
Zr (S04} 2+ ZrOS03-2H20

- and thereafter immersing the articles in an -

kL

aqueous solution at approximately boiling tem-

perature in which the solute comprises primarily
about 1 to 6% of potassium permanganate, said

solutions being effective to 1ncrease the rBSIStance
of said articles to corrosion.

11. The method of treating magnesium and

¥8 magnesium base alloy articles to increase their
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resistance to corrosion, which ¢omprises immers-
ing the articles in 41 dqueous solution at approxi-
mately room temperature in which the solute
consists of about 0.1 to 1% of -

| Zr(SOw) 2-ZrOSO3- $H0

and thereafter immersing ther- articles in an

aqueous solution at dpproximately boiling tem-
perature in which the solute consists of about
0.1 to 1% of Zr(80i1)+Zr0OS03-2H20 and . about

1 to 6% of potassium permanganadte. -
12, The method of freating magnesitim. and

maghesiym base alloy articles to increase their

resistance fo corrosion, which comprises immers-
ing the articles in an agieons solution at approxi-

mately room temperature in which the solute
consists of about 8.1 to 1% of manganese sul-

phate, and thereaffer immersing the articles In
an agueous solution ai approximately ‘boiling
temperature in which the solute comprises

primarily about 0.1 to'1% aluminum sulphate and
about 1 to 6% of potassium permanganate, said

solutions being effective to inerease the resistance
of said: articles to:corrosion. o

13.- The miethod of treating magnesium and
magnesium base alloy articles to increase their
resistance to corresion, which
mersing the articles in a boiling aqueous solution

comprises im-
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i WHicH the $olufe consists of about 0.1 to 1%
of a salt of a metal which is below magnesiuvm
in the éléctromotive seriés, and theredfter immers-
ing the arficles in: a Eezlmg aqueous solutien in
which the solute comiprisés primarily about 0.1 to
1% of g salt of ai tnetdl which: is below magnesium
in- the electromotivé series, and aboiutt 1 to 6%

- of 4 ]fughly oxidizing alkali meétal salt selected

from the group consistihg of water soluble
permanganates and dich¥omates; said- soluwtions
being éffective to mer‘ease thie resistance of sdid
articles 1o corrosion. __
S - RENE GIDE.

' REFERENCES CITED

The following references are of record in: the
iile ef this: pa‘tent |

UNITED STATES PATENTS’

Number -~ Name -~ Bate
1,710,743 Pacz . ___ Apr, 30, 1929
1,965,269 Tosterud ... _o. July 3, 1934
1,971,240 Tosterud ... __- Aug. 21, 1934
2,219.654 = Batcheller _._.___._._ Oct. 29, 1940

FOR"’IGN PﬁTENTS
N umber Country Date
510 353  Great Britain coooee - July 24, 1939



Certificate of Correction
June 20, 1950

Patent No. 2,512,493
RENE GIDE

“tified that error appears in the printed specifi

numbered patent requiring correction as follows:
32, for the word tgolution’’ read solutions,

Column 6, line
hould be read with this correction there

and that the said Letters Patent s
same may conform to the record of the case in the Patent Ofhce.
Signed and sealed this 26th day of September, A. D. 1950.

It is hereby ce cation of the above

in that the

THOMAS ¥. MURPHY,

A ssistant Oommissioner of Patents.



	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

