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1

This invention relates to the chemical surface
treatment of aluminum and aluminum alloy
material to remove oxides and to remove the
lead and zine contamination encountered in drop
hammer forming as a result of the use of lead
punches and zinc alloy dies in such forming.

The primary object of this invention is to re-
move the oxides and contamination in order that
the metal surface be prepared for electrical re-
sistance welding and possibly other prccesses.

Another chject of this invention is to provide
a process which overcomes the defects encoun-
tered in the use of presently known processes such
as the use of flussilicic used alone or with wetting
agents. By way of explanation, the defects are
principally over-etching, non-uniformly low sur-
face resistance, and short holding time. With
regard to the over-etching, it is pointed out that
this over-etching tends to be selective so that a
non-uniform surface is the result. - It is true that
a rore uniform -surface is attained when the
etching is limited to a time period of 12 to 15
minutes, but this time is often insufficient to com-
plete the removal of the lead and zine from the
surface of the material. The high resistance, or
non-uniformly low resistance, is the result of the
incomplete removal of the contaminating metal.
The holding time is- that.period during which
there is no change-in the surface resistance of
aluminum after the same is removed from the
etching solution, and it has been found that this
holding time in the case of etches heretofore pro-
posed, at least in the case of the fluosilicic acid,
rarely exceeds 12 hours. 'The instant invention
overcomes each of the said defects. In addition,
the present invention overcomes the tendency for
a black deposit of finely divided iron to form on
the material. Certain proportions of the copper
in the aluminum alloys results in the deposition
of copper on the surface of the material due to
galvanic action, and when fluosilicic acid is used
the deposition of iron and copper, generally
termed smutting, is a serious problem, whereas
with the present invention such smutting is com-
pletely avoided.

Another important object of this invention is
to provide a process which is very speedy, a time
lapse of two minutes being usually sufficient for
g satisfactory immersion. In this regard, it is
also very important that the desired low surface
resistance of approximately zero microhms is at-
tained in two to four minutes and again after a
twenty minute immersion time. In general, com-
mercial processes now used exhibit an increase in
surface resistance after the optimum immersion
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time has been exceeded. However, under ordi-
nary circumstances the resistance will not in-
crease rapidly after a twenty minute period in
the use of the presently disclosed process.

In the drawing accompanying this specification
and constituting a part of this disclosure, the
single figure is a graph showing the surface re-
sistance of material plotted against etching time..

In brief, the etching compound is comprised of'
only three active substances, two de-oxidizers and;
a mild oxidant. Fluoboric acid, provided by add-
ing a fluoborate, is the main etchant, nitric acid:
is the secondary de-oxidant, and chromic acid is.
the mild oxidant and metal complexer.  The cri~
teria used in determining the proper composi-
tion of the present etch may be thought of. as;
the zero surface resistance to be achieved. 'The:
resson for this is that weldability or good pene-.
tration and shear strength is dependent on low:
surface resistance. The complete procedure for
treatment of 61S aluminum consists of a five~
minute treatment in alkaline precleaning solu-
ticn, followed by a two to four-minute etch using
the etching compound disclosed immediately be-
low, and then followed by a one-minute post-eteh
in 1.8% solution, by weight, of fluosilicic acid.
The etch consists of the following ingredients in
the indicated percentages by weight:

Per cent by weight

Chromie aeid... .o 0.1t0 1.0
A source of fluoborate anion___._____ 0.5 to 6.0
Nitrieacid_ . 2.0.t0 12.06

The foregoing useful ranges of the components
of the etch are obviously not particularly limiting,
and this fact will be recognized as important
since it means that the etching fluid can be used
for a considerable time without constant checking
of the percentage composition thereoi.  Further-
more, the immersion time is not unduly critical
and the material may be removed after two or
three minutes immersion or after a twenty minute
period if more convenient. This is true because
the surface resistance does not change materially
during the longer period of immersion and no
smutting or plating with copper is experienced.

The source of fluoborate anion may be fluoboric
acid, ammonium fluoborate, a fluoborate salt of
ammonia or alkali metal such as sodium fuo-
borate, the last mentioned being possibly pref-
erable in most instances. The graph in the ac-
companying drawing will be self-explanatory, the
surface resistance being reduced to approximately
zero microhms in two to four minutes and again
reaching this low resistance after an immersion
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period of approximately twenty minutes. It is
noteworthy that the time of immersion can be
extended considerably beyond the twenty minute
period, shown on the graph, without an increase
in surface resistance. After 96 hours the surface
resistanée does not exceed 50 microhms. = Finally,
it may be mentioned that the instant process was
primarily developed for preparation of aluminum

and aluminum alloy material for resistance weld= -~

ing, but it is conceivable that other uses may be
found for the process. T )

In summary, the etch produces a uniform, Jow
resistance surface faster than most etches, is un-
affected by small temperature changes, at least
between the limits of 65° "I to $0° ¥, retards
over-etehing, possesses a long holding time, and
prevents the smutting or plating -of copper and
iron on the surface of the material.

Further description would appear to be in=
necessary.

Itis understood that minor variation from the
form of the invention disclosed héiein rhay be
made without departure from the spirit and
scope of the invention,-and that the specification
and drawing are to be considered as merely illus-
trative rather than limiting,

I claim:

1. A protess for surface treatment of aluminum
and ‘sluminum alloy material to feémove oxides
and surface contamination encountered in form-
ing operations, comprising pre-cleahing the ma-
terial with an alkaline solution, then immersing
the materialin an-etch consisting of 0.1% to 1.0%
of chromic acid, 0.56% to 6.0% of sodium filuo=

porate and 2.0% t0.12.0% of nitric acid, said per= 335

centages beinz by welght, and then post-etching
the material with a solution of fluosilicic acid.

2.. A process according to claim 1 wherein the
pre-cleaning step is of approximately five minutes
duration and the post<etching step is of approx-
imately one minute duration.

3.. A process according to elaim 2 wherein the
percentage by weight of the fluosilicic acid in
said post-etching solution is 1.8%.

4, A process according to claim 1 wherein the g3

time of said immersion-in the etch is of the ofder
of three minutes.

5. A process for surfacetreatent of aluminum
and -aluminum alloy material to remove oxides
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and surface contamination encountered in form-
ing operations, comprising immersing the mate-
rial in an etch consisting of 0.1 to 1.0% of chromic
acid, 0.5 to 6.0% of sodium fluoborate and 2.0 to
12.0% of n1tr1c acid, said percentages being by
weight.

‘8. A process of ‘preparing -alimihuin and alu-
minum alloy material for welding, comprising
fmmersing the material in an etch consisting of
0.1 te 1.09% chromic acid, 0.5 to 6.0% of a source
of fAuohorate anion and 2.0 to 12.0% of nitric

‘geid, said percentages being by weight.

7. A process of preparing aluminum and alu-
minfih -alloy material for welding, comprising
immersihg the material in an etch consisting of

~0.116 1.0% chromié acid, 0.5 to 6.0% of a source
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of ‘fluchorate anion and 2.0 to 12.0% of nitric
acid, said percentages being by weight, for ap-
proximately three minutes.

8. A process of preparing aluminum and alu-
miniim alloy material for welding, comprising
pre~cleaning the material in an alkaline solution,
then immersing the material in an etch consist=
ihg of 0.1 to 1.0% chromic acid, 0.5 to 6.0% -of
a source of fluoborate anion and 2.0 to 12.0%
of nittié acid, said percentages being by weight,
and ‘then post-etching the materlal with a solu-
tion of fluosilicic acid.

9, A process of preparing aluminum ahd -alu-
miniim alloy material for welding, comprising
immersing the material in ah etch consisting of
0.1 t0 .1.09% chromic acid, 0.5 to 6.0% of sodium
fAucbhorate and 2.0 to 12.09% of nitric acid, said
percentages being by weight.

10.. A process of preparing aluminum and alu-
minum alloy material for welding, comprising
imimersing the material in an etch consisting of
0.1 to 1.0% chromic acid, 0.5 to 6.0% of sodium
fluoborate and 2.0 to 12.0% of nitric acid, said
percetitages being by weight, for at least two
minutes at ambient temperature.
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