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“This invention relates to the art of etching aluminum
and alloys thereof in which aluminum is the principal or
predominant ingredient and in the following description
and claims ‘the word “aluminum” is-used to denote both
the pure material and such alloys.

It has been known in the art that sluminum can be
etched by treating it ‘with ‘a bath containing tartaric acid
and g ‘guitable alkali such as sodium hydroxide. How-
éver, certain difficulties have been encoiintered ‘with the
miatetials ‘and techniques -heretofore employed such for
examvle as a certain 'sluggishness in the bath activity when
it is first put into use as well as a rather short bath life;
In the work which 'we -have done relating to ‘the present
invention we discovered that these difficulties were very
largely traceable to the calcium content normally present
in ‘thost ‘tap Water ‘which ‘calcium, of course, -reacts with
tartaric ‘acid to form calcium tartrate. This retards the
etchant action ‘of the bath -especially at the start which
additionally ‘tends to prevent ‘the ‘tartaric acid from ef-
fectively-serving as a sequestering agent.

With ‘the foregoing ‘brief reference to prior practice
in mind, it can be said ‘that the principal ‘object of our
invention is to provide a method of as well as materials

for 'etching aluminum which avoids or ‘greatly minimizes

the objections mentioned.

‘A ‘concomitant object of ‘the invention is to provuie
a ‘method of and materials -for etching aluminum ‘which
resist the formation of sludge ‘and the heavy ‘incrustation
of ‘hard scale ‘on ‘the walls of containers, etc., normally
associated with sludge-like deposits.

Another-object of the invention is to provide an alkali
solution for etching aluminum which tends to function

at a uniform rate throughout the life of the bath even -

from 'the tifhe ‘thdat the bath is first prepared and put
into-use. » ,
It is also ‘an object of our iivention to provide solu-
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tions for etching aluminuimn which ¢an ‘be employed at -
temperatures ranging from -average -living or-room tem- |

peratures :all the ‘way up ‘to boiling temperature.
The inivention is based upon the discovery that all of
the objects and advantages recited above may be at-

tained by employing an aqueous bath which contains,-

as its essential active ingredients, an alkali from the class
consisting of sodium and potassiurn hydroxide, tartaric
acid and an alkalj orthophosphate from the class consist-
ing of mono-, di- and tri-ammonium, sodium and potas-
sium salts in certain well-defined proportions. Baths of
the kind described avoid sluggishness at start, function
satisfactorily and at a uniform rate throughout their life
and have a greatly reduced tendency to form sludge and
also that whatever sludge is formed is of a nature which
does not tend to deposit hard, undesirable scale on the
metallic surfaces of the equipment used in the process.
The composition of the new etching admixture which
we employ in preparing and replemishing our etching
bath contains from 80 to 96% alkali, from 3 to 10%
tartaric acid and from 0.025 to 2.5% phosphate ion (as
PO,) all calculated on a dry weight basis. Preferably
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we employ an etchant admixture which contains from
90 to 95% alkali, from 4 to 6% tartaric acid and from
0.5 to 1% phosphate ion (as POy) and it is ;possible to
form extremely useful compositions with a variety of
ratios of the ingredients: specified ‘within the limits given.
In this connection it should be noted that the use of less
than 3% tartaric acid results in copious sludging within
the bath and also that formulations containing more than
10% tartaric -acid-offer no ‘particular advantages and are
not ecconomically practical. Furthérmore, -admixtures.
containing less than 0.025% phosphate ion, in -our ex-
perience, have exhibited erratic ‘behavior and non-uniform
etching properties in baths made therefrom. We have
also found that uise of Up to 2.5% of phosphate jon pro-
duced entirely satisfactory etching rateés and results.

By ‘way ‘of examiple only the following formulas have
proved to be excellent compositions for use with our

-invention.
Formula 1
: Percent
NaOH 80.00
Tartaric acid . 10.00
(NH,).HPO, .10.00
_ Formula 2
KOH ' 96.00
Tartaric acid . 3.00
K3P0,4.12H,0 - 1.00
Formula 3
NaCH 93.00
Tartaric acid 4.50
NazP04.12H,0 2.50

In order to form the actual ¢étching bath or solution
it is merely necessary to dissolve some of the etchant com-
position in 'water, and we have found that a concentra-
tion ‘of the etchant composition of from 1 to” 12 ozs.

'per gallon has proved to be very acceptable in produc-

ing finely etched aluminum surfaces. "As preferred prac-
tice, we use a ‘concentration of from 4 to 6 ozs. per gal-
Ion of the etchant formulation.

As is familiar in the art the ‘etching solution may be
apphed to the aluminum surfaces by flowing or ‘spray-
ing the solution over the work or the parts to be treated

.may be dipped into the bath of the etching chemicals.

‘During the etching procedure the baths may be em-
ployed at temperatures ranging anywhere from average
living or room temperatures all the way up to boiling,
but ‘we Have found ‘thdt ‘with the preferred 4°to 6 ozs.
pet ‘gallon ‘¢tchant formulation ‘the  optimum ‘operating
bath temperature is from 160 to 180° F.- ‘Lower ‘tem-
peratures require longer bath cycles to obtain the desired
degree of etching whereas, higher temperatures produce
more rapid action and are accompanied by considerable
frothing and vigorous evolutions of hydrogen gas.

- In preparing our solutions the concentrations of raw in-
gredients should be maintained within the following limits

‘in order to produce baths which yield the most satisfac-

tory results:

(1) The alkali concentration must be in a range of
6.0 to 86.4 grams per liter, and preferably, from 27.0
to 42.8 grams per liter.

(2) The tartaric acid concentration must be in a range
of 0.23 to 9.0 grams per liter, and preferably, from 1.2
to 2.7 grams per liter.

(3) The phosphate ion concentration must be in a
range of 0.001875 to 2.25 grams per liter, and preferably,
from 0.0075 to 1.125 grams per liter.

The following are given by way of example only and
represent suitable solutions or baths for use in carry-
ing out our improved method.



2,081,718

v Formula 4

Qunces

NaOH 3.73
Tartaric acid 0.16
KoHPO, .. 0.11
Water, to make 1 gallon.

Formula 5
KOH 5.60
Tartaric acid 0.24
N33PO4. 12H20 0.16
Water, to. make 1-gallon. :
: -‘ Formula 6
NaOH - 1.92
Tartaric acid 0.06
(INH4)HPO, -- 0.02
Water, to make 1 gallon. ’

Farmula 7
NaOH 9.6
Tartaric acid .- 1.2
Na3P04. 12H20 1.2

Water, to -make 1 gallon; -

It should be realized, of course, that in order to form
satisfactory etchant baths, it is not mecessary to uiilize
the exact compositions listed in the several formulations.
given above, ‘but those which have been listed have
proven to be very satisfactory in service.

In order to maintain our etching solutions in proper
operating condition during the processing of a succession
of parts or surfaces, all that it is necessary to do is to
add- to the bath an amount of the desired etchant com-
position as may be indicated as being necessary by
periodic titration analyses of samples of the bath. Con-
tinued renewal or fortification of the bath by additions
so determined is entirely practical and satisfactory under
normal operating conditions.

Qur improved baths do not sludge to any excesswe
extent and can be decanted free of any precipitated
granular sludge that may be formed whereupon they
may be continued in use with entire satisfaction. Fur-
thermore, our baths will operate at a uniform rate from
the very beginning of the time when they are placed in
operation and can be used over a wide range of temper-
atures, extending from ordinary or average living temper-
ature up to- boiling. ’

We claim: -

1. ‘A composition for use in aqueous solution as an
etchant bath for alummum, said composition consisting
essenually of:

Percent by Welght
Minimum | Maximum
5
Alkali from the class consisting of NaOH and
KO 80 96
Partaric Acid. .- .mowmemneoens c——— 3 10
Phosphate (caleulated as PO4) from the class
of alkali orthophosphates consisting of mono,
10 di and tri-NHs, Na and K salts-ceocacenan. - 0.025 2.5
2. A composition for use in aqueous solution as an
etchant bath for aluminum, said composition consisting
essentially of: -
15
Percent by Weight
Minimum { Maximum
20 Alkali from the class consisting of NaOH and
KOH.. 80 95
TArtaric ACIA .- - wmmmmsoomoescemmmmem e manean- 4 : [
Phosphate (caleulated as POy from the class C
of alkali orthophosphates consisting of mono, -
di and tri-NHy, Na and K saltSeceuvcacmaann- 0.5 1
25 3, A bath for etching aluminum consisting essentially

of an aqueous solution of from 6.0 to 86.4 grams per
liter of an alkali from the class consisting of NaOH and
KOH, from 0.23 to 2.0 grams per liter of tartaric acid,
and from 0.001875 to 2.25 grams per liter of phosphate
ion calculated as PO, from the class of alkali orthophos-
phates consisting of mono, di and tri-NH,, Na and K
salts.

4. A bath for etching aluminum consisting essentxally
of an aqueous solution of from 27.0 to 42.8 grams per
liter of an alkali from the class consisting of NaOH or
KOH, from 1.2 to 2.7 grams per liter of tartaric acid,
and from 0.0075 to 1.125 grams per liter of phosphate
ion calculated as PO, from the class of alkali orthophos-
phates consisting of mono, di and tri-NHy, Na and K
salts.

5. A process of etching aluminum which comprises
subjecting the aluminum to the action of the bath of
ciaim 3 until the desired degree of -etching is obtained.

6. A process of etching aluminum which comprises
subjecting the aluminum to the action of the bath of
claim 4 until the desired degree of etching is obtained.
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