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The present invention relates to a novel method

, of the production of protective coatings upon

_aluminum and aluminum alloys and more par-

. ticularly, to the production of novel oxide coat-
ings upon aluminum or aluminum alloys during
an anodizing treatment.
* In the past many processes have been devel-
oped for the production of corrosion resistant
coatings upon aluminum and aluminum alloys
which depend in most cases upon the production
of an oxide coating which is thicker than that
ordinarily obtained by the oxidation of aluminum
or aluminum alloys in air. In the production of
such oxide coatings, two different types of proc-
esses have previously been developed, namely,
chemical processes in which the oxide coatings
are produced by the treatment .of aluminum or
aluminum alloys with special chemicals such as,
for example, the treatment of aluminum or alu-
minum alloys with a boiling solution of soda and
silicates; and electrolytic processes in which the
aluminum or aluminum alloys are subjected to
an anodizing treatment in agueous solutions of
sulfurie, ehromic or oxalic acid.

The exact constitution of the coatings pro-
duced by the previously known processes is not
entirely clear. However, it is generally accepted
.that such processes depend upon the production
of hydroxide coatings which are later trans-
formed into oxides either by naturally or arti-
ficially induced ageing. The recent investiga-
tions of R. Fichter, Helv. Phys. Acta 19, 21 (1946)
clearly indicates that such hydroxide formation
takes place even in the previously employed elec-
trolytic processes, while hydroxide formation in
the chernical processes has previously been deter-
mined by chemical analysis.

During the heating of aluminum or aluminum
alldys in air or in salt baths commonly used in
the heat treatment of aluminum or aluminum
alloys, a very thin oxide coating is obtained. The
oxide coating produced in the salt baths is usually
spoken of as a nitride coating and is thought to
render it difficult subsequently to apply anodic
coatings and is consequently normally removed
before the aluminum is subjected to anodic treat-
ment. These oxidic coatings do not contain hy-
droxide in view of the high temperatures at which
they are formed, but they are not suitable for
practical purposes as they are not thick enough.

It is an object of the present invention to pro-
vide a novel process for the production of oxide
coatings upon aluminum or aliminum alloys
-which do not contain any hydroxides and which
-are substantially poreless, which oxide coatings
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are of the same thickness as the previously arti-
ficially obtained coatings. IR

It is a further object of the invention to pro-
vide a process for coating aluminum or aluminum
alloys which may be carried out in conjunction

“with heat treatment of such aluminum or alu-

minum alloys in salt baths which normally con-
tain alkali metal nitrates while avoiding disturb-
ing surface alterations of such aluminum and
aluminum alloys. -

In accordance with the present invention, it
has been discovered that corrosion resistant sub-
stantially poreless oxide coatings which are free
of hydroxides may be obtained upon aluminum
and its alloys if aluminum and its alloys are sub-
jected to anodic oxidation; in substantially water-
free fused salt baths of such composition that
they liberate oxygen at the anode upon electroly-
sis. . Salt baths primarily containing nitrate or
nitrite salts or mixtures of both are preferably
employed.

In the electrolysis of nitrate-containing baths,

' the reaction may follow the following general
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formula: -
2RNO3->2RNO3-}-03

wherein R is a monovalént metal radical. The
course of the reaction is probably more compli-
cated than indicated above, and it must be as- °
sumed that the reaction proceeds further, for
even in fused nitrite-containing salt baths coat-
ings will be produced in accordance with the in-
vention which, while they may not be as thick as
those obtainable in nitrate-containing baths, are
corrosion resistant. It is believed that the reac-
tion in nitrite-containing baths may follow the
following general equation:

4RNO2>2R20--2N20-02

In the electrolysis of nitrate-containing salt
baths at very high current densities of, for ex-
ample, 5 amp./dm.2, the evolution of brown gases
in addition to oxygen can be observed, and it may
be assumed that in such case NO: is produced in
accordance with the following equation:

- 4RNO3-2R204-4NO3--0;

- The equationis given above are obviously not
complete, as they do not take the aluminum
which enters the reaction into consideration.

The coatings which may be obtained in accord-
ance with the invention possess many advantages
over the coatings produced by the ‘previously
known processes in that substantially clear trans-
parent coatings may be produced even with alu-
minum- alloys containing less than 99.5%.- Al and
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in that they are substantially pore-free. The

process in aceordance with the invention also

has the advantage that it may be combined with

a heat treatment of the aluminum to be coated

and furthermore that such process prevenfs &

deleterious attack of the aluminum surfaces dur-
- ing the heat treatment in fused. salt baths.

The fused salt baths employed: in accordance
with the invention as the electrolytes for the
anodic coating process are preferably essentially.
composed of alkeli metal (including ammonium).
nitrates or nitrites or mixtures of such nitrates
and nitrites. . Sodium and potassiym nitrates and
nitrites have been found especially well smted,

for the process. Ammonium nitrates and nitrites

are also suited but are not ¢s.practical: as they..

tend to vaporize. The relatively non-expensive
sodium and potassium nitrates which, respec-
tively have melting points of 310° C. and 337° C
are will suited as electrolytes in accordance wn;h
the invention. Potassium dichromate hes alse
been found suitable,

The specinl properties of the coatings proeduced
in aecordance with the invention are believed: to
a certam degree to be caused by the relatlvely
hlgh temperatures of the salt baths during the
electrolysm

Transp; rent glass-clear coatmgs may be ob-
tained upon pure aluminum and when special
precautions are observed, which will-subsequently
be. described in detall such tr ansparent coatings
may also be obtamed upon. alumxnum aloys. No
pores ¢£re. VIS1ble in the coatmgs obtained in ac-
cordance Wlth the 1nvent10n even upon inspec-
tmn by high. powered microscopes even up to the
lmnts of resolutmn of light microscepes.. The
coatmgs may in some instances contain very fine
cracks w‘hose 1ncldence depends upen the manner
in, wh1ch the ‘coated articles are cooled when
withdrawn from the fused- electrolytes These
cracks are evidently caused by the difference- in
the coefficients of expansion of the base- metel
and the coating. These cracks only oceur notice-
ably when the articles are quenched in cold. water

and may be substanfiaily avoided when the ar--

ticles are.cooled slowly, such. 2s, for example, in
air.

A special characteristic of the. process. in ac-
cordance with, the invention is that svidently dur-
ing. the e1e0t101y51s specxal layers. occur in. the
bath at. the cathode and, ancde, for the current
ﬂow decreases durmg tbe elect1olys1s and. when
a voltmeter is connected to. the. electrodes after
the. current is cut off; the anode, namely, the
gluminum being treated shows- a: local element
potential of 2 to 2.5, velts again. as. the. anode.
This potentigl 1ap1d1y falls off and is reduced to
under 0.5 voit in about 2 minute, and at the same
time. the gas.bubbles. which. are; still produced at
the -anode after the curzent is cut off decrease.
If; for example, pure: aluminum,is electrolytxcally
treated in accordance: with, the- invention with. a
_dn'ect current 1n1t1a11y havmg a current densn;y
between. 5.10.10. amp/dm2 ab ten, volts, the.cur-
rent flow rapldly decreases. and axter one minute
of electrolysis is only 0:8 amp. /dm.2 However,
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if-the.electrolysing: current: s cut off. for. about a -

mmute angd is turned- on. again, the current fow
is raised. to- between 3. end..6. amp. /dm2, this
current ﬁow, however, aggin- decreases rapidly
but: can be brought up.again by interrupting. the
electrolyzmg current- flow, -

It has. been found- advantageous. to- add: cat-
-alydic, matenals te. the nitrate-containing. elec-
trolytic, haths: e_mployed in. accordance. with the
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invention, which materials act to increase the
rapidity of the oxidation of the aluminum. For
example, it has been found advantcgeous to add
small guantities of copper and iron compounds
to the baths before they are used as electrolytes
in accordance with the invention. These may be
easily introduced by sending a direct or alternc t-
ing current through the bath employing iron or
copper electrodes whereby iron or copper com-

. pounds are introduced into the baths which,

after-a period of time, evidently are converfed to
their oxides. It is also known that the reduc-
tion of nitrates may be catalytically ¢ccelerated
by the presence of copper or lead oxides. Also
the introduction of a small quantity of copper

.nitrate into the electrolytic baths has been found

to. produce a similar effect.” Furthermore, the
presence. of nitrites accelerated the reduction of
nitretes in the bath. . All these materials evi-
dently have the effect that the local element
potential at the anode degenerates ore rapidly
and that the current stays at higher values for
longer periods of time. This is very important
for the appear:nee of the coating produced upon
all gluminum alloys. For example, if aluminum
of 999 purity is anodized in accordance with. the
invention employing only 8 volts and an initial
current density-of 3 to 4 amp./dm.2 in a sodium
nitrate beth at 350° C. the coating obtained is
dark colored.  'This coloration is caused;, as may
be seen from mieroscopic study, by the alloying
elements which separate out at the edges of the
grains and color under the influence of the elec-
tric current.  If higher initial current densities
are used the aluminum oxide coating is evidently
produced so repidly that the alloying elements
present gt the edges of the grains are covered
and separated from the direct influence of the
electrolysirg current. This aforementioned col-
oration does not substantially affect the corrosion
resistant properties of the coating obtained, and
consequently the following precautions need only
be observed. in cerrying out the-process in accord-
ance with the invention: upon aluminum alloys,
if a. light metal tone is desired upon the alloys
treated. )

- One method of insuring the production of light
transparent coatings upon aluminum alloys is to
degenerate the local element effect by periodically
cutting off the electrolysing current so that a
high average current- density is obtained as in-
dicated above. For example, a hght; colo1ed coat-
ing is produced upon an aluminum alloy of the
constitution 24S when treated as follows: a sheet
of such alioy which has been pretreated by nor-
mal etching in caustic- soda, followed by dipping
in nitric acid and drying, is dipped into a fused
salt bath composed of sodium nitrate and a
small: amount of sodiwn nifrite. If the sheet
has been completely defatied the eleciric anodiz-
ing current flow can be instituted immediately,
however, should bubbles oceur on the sheet due
to the presence of traces of fat thereon, it is ad-
visable to destroy the bubbles by withdrawing
the sheet from the bath and allowing the. sait
coating to. solidify. before instituting the. anodiz-
ing treatment. An anodizing current of eleven
volts is used-and is preferably initially permitted
to flow only for aboub one to ten seconds and is
then interrupted until the. voltage occurring at
the aluminum, when measured by a voltmeter,
has degenerated to.- one-half ifs original value
when the anodizing current was cut off, or one can
continue the interruption of the external anodiz-
ing: current fiow- until no noteworthy bubble for-
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mation takes place upon the aluminum, Pref-
erably the period during which the external
anodizing current is cut off is at least as long as
the period during which such current is om.
This. sequence of switching on and off .of the
anodizing current is continued until 0.05 to 0.1
kwh./m.? have been consumed when direct cur-
rent is used for the anodizing curient.

This interrupted anodizing is expediently ef-
fected by anodizing a plurality of aluminum ar-
ticles in one electrolysing bath and sequentially
supplying the anodizing current to each article,
so that the load upon the sotrce of current re-
mains substantially constant. When the on pe-
riod for the current is about five seconds, and
the off period is about fifty-five seconds, twelve
articles can be arranged to be anodized in the
bath with one cathode and supplying the anod-
izing current to each article for five seconds
every minute with a rotating distributor.

The interrupted anodizing current may also be
produced by the discharge of suitable condensers.
The desired interruption of the anodizing cur-
rent may alsc be achieved by withdrawing the
article treated from the bath.

It is also possible to employ a pulsating direct
current, that is, a current that pulses between 0
and the desired voltage. The local element ef-
fect is constantly weakened by the constant pul-~
sation between 0 volt and the desired voltage. If
the local element voltage of 2 to 2.5 volts is to ke
completely degenerated, a current may be em-
ployed which fluctuates between —2 volts and
the desired voltage. This type of current may
be provided by superimposing a direct current of
(N—2) volts upon an alternating current of N
volts. For example, if a direct current of 8 volts
is superimposed upon an alternating current of
ten volts, the voltage at the anode side of the
direct current will fluctuate between -+18 and

It is also possible to employ alternating current
for the process in accordance with the invention.
Protective coatings are obtained which are of
the same thickness as the coatings obtained with

direet current, but the current used in obtaining °

them is somewhat greater than when direct cur-
rent is used because of slight disintegration of
the coating being produced during the negative
phase. In certain instances, the use of alternat-
ing current or alternating current followed by
direct current has been found advantageous.
For example, a bright rolled aluminum sheet hav-
ing deep grooves which are very difficult to clean
is advantageously first treated with an alternat-

ing current and then subjected to a normal direct :

current treatment. The corrosion resistance ob-
tained is substantially better than when only
direct current has been used. This is probably
caused by the cleaning action upon the surface
obtained with the alternating current for during
the negative phase alkali is found at such surface.
The voltage employed for the process in acecord-
ance with the invention should preferably not be
below ten volts for otherwise too little current
will flow because of the resistance of the elec-
trolytic bath. Preferably the voltage used should
not exceed about fifty volts to avoid the produc-
tion of rough and dull coatings which are ob-
tained when the voltage is high enough to cause
dielectric breakdown in the coating produced.
The consumption of current for the produc-
tion of a corrosion resistant coating in accord-
ance with the invention is about 0.1 kwh./m.?
when direct current is used. This very low cur-
rent consumption may be explained in that the
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current flow decreases very rapidly from its high
initial value of about 5 to 25 amp./dm.2 (depend-
ing upon the voltage used and the distance be-
tween the electrodes). For example, with pure
aluminum, using a sodium nitrate-potassiim ni-
trate mixture as the electrolytic bath, it was
found that after one minute the current flowing
through the layer formed was only about 1
amp./dm.2 and after five minutes, below 0.2
amp./dm.2.

The temperature of the fused bath which is

employed as electrolyte depends upon the use to
which the aluminum or aluminum alloy is to be
put. It can vary between about 140° C. and the
temperature at which the aluminum or alumi-
hum alloy melts. It has been found preferable
for some purposes to maintain the temperatures
of the salt baths between 300° C. and 550° C., as
corrosion resistance is increased at these higher
temperatures. :
" The process in accordance with the invention
may, for example, be combined with a homogen-
izing heat treatment. An Al-Mg-Cu alloy cor-~
responding to alloy 24St may be provided with
8 glossy corrosion resistant coating and simul-
taneously be subjected to a homogenizing heat
treatment in the following manner. The alloy
was. immersed and anodized in a bath of fused
sodium nitrate containing a small quantity of
potassium nitrate and sodium nitrite (about
5%) which was maintained at a temperature of
500°. C. to provide the homogenizing tempera-
ture. In order to avoid blackening of the coat-~
ing, the anodizing current was supplied in surges
of one to two seconds, with intermediate rest
periods of about twenty seconds, and the anod-
izing treatment continued until the current con-
sumption was about 0.2 kwh./m.2. The current
used was fifty cycle alternating current of about
twenty volts. The current was switched on and
off on the primary side of the transformer used
in supplying the current.

The process in accordance with the invention
may also be combined with an artificial ageing
of aluminum alloys. For example, an
Al-Mg-Si sheet may be aged at, for example,
175° C. in a bath composed of sixty parts potas-
sium nitrate and forty parts sodium nitrate, and
while in such bath anodized in accordance with
the invention for six minutes without interrup-~
tion with a direct current of eleven volts. Am-
monium nitrate could also be used in the bath
a(.;;l these temperatures, but it evaporates rap-
idly. .

The aluminum or aluminum alloys which are
to be subjected to the anodizing treatment in

-accordance with the present invention may he

subjected’ to the same pretreatments. which are
customary in the previously employed anodizing
brocesses. It has, however, been found that in
most instances a short etching in a caustic soda
solution of about 5% to 15% concentration
which is not too hot is sufficient. If the articles
to be treated have a smooth polished surface, it
is normally only necessary to defat such sur-
faces before treatment. Etching of the alumi-

-num surface is not observed during the treat-

ment in accordance with invention as custom-
arily oceurs during the breviously employed an-
odizing processes employing aqueous -electro-
Iytes. To the contrary, it has been found that
the present process results in the disappearance
of etched surfaces under the clear coating which
is-obtained. On lightly etched pure aluminum,

It may be readily seen that the coating produced
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in accordance with the invention has a pro-
nounced glossing effect.

As the coating obtained with the present proc-
ess is free from pores, it is unnecessary to sub-
jeot the treated articles to a sealing process such
as is normally necessary after the previously
employed anodizing processes. Even though the
coatings contain no pores, they have been found
to provide a good bond for lacquer coatings, if
these are desired. It is also possible to boil the
articles coated in accordance with the invention
in a 2% to 5% waterglass solution to increase
their corrosion resistance.

The corrosion resistance of the coatings ob-
tained in accordance with the invention is ex-=
cellent. A drop of concentrated HCl will dry
upon a clean coating produced according to the
invention upon pure -aluminum or upon
Al-Cu-Mg and Al-Mg=Si alloys without the
formation of bubbles. The corrosion resistance
of the coatings produced in accordance with the
invention may alse be seen from the following
comparative tests:

. TPest samples were coated in accordance with
the invéntion and ecompared with samples of the
same alloy anodically coated in-an aqueous 30%
sulfuric acid solution and sealed with nickel
acetate. The samples were immersed for one
hour at 20° C. in an acid solution containing one
part concéntrated HCE1, four parts concentrated
IINO; and four parts distilled water. The fol-
lowing table shows the weight losses of the sam-
ples in grams per square meter. Column A gives
the values for the samples treated in accordance
with the invention and column B gives the val-
ues for the samples treated in agueous sulfurie
acid and sealed with acetate.

B -

. } 82.5

61.5

(a) Alloy: Al-Cu-Mg
by Alloy Al-Mg-St..

1. This sathple had been stbjected to treatment with a water glass
solution after anodizing. .

A further comparison of the corrosion resist-
ance of the coatings produced in accordance
with the invention and those produced in aque-

ous 30% sulfuric acid and sealed with acetate ;

raay be seen from the table given below which
Shows results from longer corrosion tests in
which the samples were immersed for 113 hours
at 20° C., in a solution composed of 39 NaCl,
0.5% HCl and the remainder distilled water.
The values aré given in table in weight loss in
grams per square meter per hour, column A giv-
ing the values for the samples coated in accord-
ahce with the invention and column B giving
the values for the samples treated in agueous
sulfuric acid and: sealed with: acetate:

A B
(@) Al-CuMg alloy__.---- R ©p.us 0.914
(b)Y, ALMEsStalloYa- st e ncanee 0.064 1.08

Tests were also carried out to show the dif-
ference obtained, when different types of cur-
rént were employed in producing a coating in
secordance with the present invention. These
test samples were all of pure aluminum which
was bright rolled but still contained deep grooves
caused by o defective hot roll, The solution
used for the corrosion fest was the normal oxi-
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dizing acid solution used for testing corrosion
resistance to acid canned goods, namely, one
composed of 2.5% NaCl, 1.5% concentrated ace-
tic acid, 0.1% H03 and the remainder distilled
water. 'The solution was renewed on the fourth,
sixth, ninth and twelfth days, and the total dura-
tion of the test was sixteen days. The anocdizing
treatment employing a fused sodium nitrate
bath for the various samples tested is as follows:

S%x‘t)ple Anodizing treatment
122 ... 6 minutes with 20 volt alternating current,
123__.____| 1 minute without current for 5 minutes with 20 volts’

alternating currént.

& minutes 20 volt. alternating eurrent, 5 minutes 10 volt
direet current.

125, ...~ 16 minutes of interrupted 10 volt direet cwrent in which
current was supplied in 5 second surges with 50 second
pauses between such surges.

6 minuates 10 volt direct current interrupted 4 times for
shout § seconds. oo

The values given in the table are the total
losses in grams per square meter.

After 4 | After® | After9 | After 12 | After 16
Sample No. | “gacg days days days days
2,92 4,461 . 6.70 10.61 13. 58
4,07 9.71 14.6 33.65 44.6
0.39 1.10 2:.04 3.78 6.30
0.78 1.65 201 4.76 7.67
0.7 2.23 3.78 10.04 114,93

1 Sample 126 was damaged with two scratches on the ninth day,
and the excess attack oceurred at these seratches.

The surfaces, of samples 124, 125, and 126 were
practically unchanged after sixteen days, but the
samples showed corrosions at the cut edges which
gracually became deeper and apparently the
weight losses observed were caused oy these.

The process in accordance with the invention
has been found of special advantage in the
treatment of copper-containing aluminum al-
loys. Such alloys upon such treatment with a
caustic soda etch show a dark coating which
may be wiped off, but which is preferably dis-
solved with dilute HNOs, before anodizing with
the previously employed anodizing processes
employing agueous selutions. It has been found
unexpectedly that this dark colored coating need
not. be removed when the coating process in ac-
cordance with the invention is employed. When
employing the present coating process, it is. only
necessary to dry the articles and then to anodize
them in the water-free fused salt bath. The
surfaces are still dark upon removal from the
anodizing bath, but this darkness disappears
when: the anodized articles are rinsed with water.

It is also possible to produee colored oxide
coatings with the process in accordance wifh
the invention by the addition of special sub-
stances to. the electrolytic bath. For example,
the addition of 1% to 50% of sodium or potas-
sium dichromate to the fused electrolytic bath
will cause lisht yellow to deep brown coloration
of the oxide coating. Deep black oxide coatings
may be. obtained by the addition of very small
quantities of crystallized citric acid to the fused
electrolytic bath. Additions of 0.1% to about
2,59 have been found suitable. The addition
initially causes foaming of the bath. The coat-
ing obtained is uniformly black throughout its
entire thickness even rnder a microscope. The
corrosion resistance of the colored coatings ob-
tained with dichromate and citric acid additions
are stubstantially equal to those. obtained with
out such additions. . .
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While the invention has been described with
particular reference to fused nitrate and nitrite
baths, it is obvious that other fused salt baths
may be employed as long as such baths have the
broper melting point and boiling point, are sub-
stantially anhydrous and upon electrolysis will
liberate oxygen at the anode. Pused salt baths
which attack aluminum to g substantial degree
should be avoided. Potassium dichromate has
been found well suited for providing corrosion
resistant coatings upon aluminum base metals
in accordance with the invention. For example,
an Al-Cu-Mg alloy was anodized in g fused bath
of potassium dichromate at a temperature of
400° C., employing a voltage of eleven volts. The
total time of treatment was a litile less than
one hour, but the current was interrupted sev-
eral times for substantial periods so that the
total electrolysing time was less than thirty

minutes. A sample of the coated alloy was sub- ¢

mitted to a corrosion test in four parts distilled
water, four parts concentrated nitric acid and
one part concentrated hydrochloric acid. The
weight loss of the sample amounted to 0.42 gram

per hour per square meter. Also another sample :

of the same alloy was anodized for ten minutes
at eleven volts in a fused dichromate bath at a
temperature of 500° C. A sample of the coated
alloy showed g loss of 1.35 grams per hour per
square meter in the same mixture of acids.

I claim:

1. A process for the production of an oxidic
coating upon an aluminum base metal which
comprises anodizing such aluminum base metal
with direct current in a substantially water-free
fused salt bath essentially consisting of at least
one alkali metal nitrate and at least one alkali
metal nitrite as the electrolyte, the anodizing
current being intermittently supplied and the
anodizing voltage being up to 50 volts, the indi-
vidual periods of supply being from 1 to 10 sec-
onds duration and the periods during which cur-
rent Is not supplied being at least as long as
the periods in which the current is supplied.

2. A process for the production of an oxidic

coating upon an aluminum base metal which
comprises anodizing such aluminum base metal
in an electrolytic cell with direct current in a
substantially water-free fused salt bath essen-

tially consisting of at least one alkali metal ni- &

trate and at least one alkali metal nitrite as
the electrolyte, the anodizing current being peri-
odically interrupted and the anodizing voltage
being up to 50 wolts, the periods during which

the anodizing current is not supplied being suf- 3

ficiently long that the cell voltage continuing
after the anodizing current is interrupted falls
to at least one half the value of such voltage
when the anodizing current is first interrupted.

3. A process for the production of an oxidic
coating upon an aluminum base metal which
comprises immersing said aluminum base metal
in a substantially water-free fused salt bath es-
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sentially consisting of at least one alkali metal
nitrate and at least one alkali metal nitrite and
supplying an anodizing current to said immersed
aluminum base metal which anodizing current
periodically varies from a voltage between —2.0
volts and 0 volt to a positive anodizing voltage
up to 50 volts, the fused salt bath being main-
tained at a temperature between 140° C. and the
meliing point of the aluminum base metal dur-
ing the treatment with the anodizing current.

4. A process in accordance with claim 3,
wherein the temperature of the fused salt bath
is maintained between 350° C. and 550° C. dur-
ing the treatment with the anodizing current.

5. A process in accordance with claim 3,
wherein said fused salt bath also contains a
catalyst which accelerates decomposition of ni-
trates.

6. A process in accordance with claim 3,
wherein said fused salt bath also contains a rela-
tively small quantity of an iron compound.

7. A process in accordance with claim 3,
wherein said fused salt bath also contains a rela-
tively small quantity of a copper compound.

8. A process for the production of oxidic coat-
ings upon an aluminum alloy containing copper
which comprises etching such alloy in an alkali
metal hydroxide solution whereby a dark col-
ored coating is formed on such alloy, immersing
said aluminum base metal in a substantially wa-
ter-free fused salt bath essentially consisting of
at least one alkali metal nitrate and at least one
alkali metal nitrite without first removing such
dark coiored coating and supplying an anodizing
current to said aluminum base metal carrying
said dark colored coating which anodizing cur-
rent periodically varies from g voltage between
—2.0 volts and 0 volt o a positive anodizing volt-
age up to 50 volts,

9. A process in accordance with c¢laim 3
wherein the fused salt bath also contains 1% to
50% of an alkali metal chromate.

10. A process in accordance with claim 3
wherein the fused salt bath has 0.1% to 25%
of citric acid added thereto.
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