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It is known that in the electro-chemical proc-
esses of anodic deposition and oxydation it is of
outstanding importance to employ organic sub-
stances and colloids, which provide improved
eveness In the deposition and film formation, and
determine speclal characteristics in sald fllms.
In the specific case of oxydation of aluminjum
the obtention of a very hard film of oXyde, re-
sisting to the action of chemical agents 1s de-
sired. .

The aluminium oxyde which would most satis-
factorlly correspond to those physical-chemical
characteristies is the crystalline oxyde called
corundum, having a’hardness corresponding to
2 in Mohs’ scale. The process according to the
invention has the object of obtaining particular-
ly hard and wear-proof fiims on pure aluminium
and its usual alloys, so that such hardness, which
can bhe measured by a diamond sclerometer, be
the highest obtainable, the oxyde film possess-
ing, however, all the characteristics which might
be required by the different uses of sald objects,

For sake of accuracy, the fillms may be subdi-
vided into the following types:

Type 1.—A very hard film, with limited flexi-
bility, suitable for prevent blocklng of fittings,
bolts, and any other threaded pleces made of alu-
minlum and its alloys, which film may possess
a considerable porosity which allows to color the
same Dby absorption of coloring solutions, for
colored objects to be subjected to wearing or rub-
hing.

Type 2.—A soft, but very porous and flexible
film, such as to allow molding of already oxydised
pieces or forming a white or colored pigment in
the same film to give lacquered-like appearance
to the objects, while retaining, however, the
characteristics of the anodic ilm.

Taking the well known aqueous solution of sul-
phuric acid as the main electrolyte, additions of
organic substances have been tested and, through
numerous tests, the decisive influence of poly-
hydric alcohols and chiefly of those methyl-cellu-
lose complexes which are known by the trade-
name of Tylose has been ascertained; with the
presence of the latter complexes, the presence of
the above polyhydric alcohols may he dispensed
with.

Another product having also a conslderable
influence on the hardening of the films in ques-
tion is the so-called Gulac, which 1s a sub-prod-
uct of the sulphite cellulose manufacture, clted
e. g. In the “Journal of Research of the Natlonal
Bureau of Standards” of the U. 8. Dept. of Com-
merce, Vol 13, Sept. 1934, No. 3, page 335.
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Several examples are described hereinafter,
which correspond to the above listed types of
films.

ExamerLE I (Type 1) —For very hard, color-ab-
sorptive films, with limited flexibility

15 Kg. of sulphuric acid at 66° Bé. are added to
85 litres of distilled water and, after cooling, 100 g.
of Tylose or methylcellulose, are also added.

The bath thus composed has an optimum op-
eration between 15° C and 21° C, giving, however,
quite satisfactory films even at 13° C, with a po-
tential from 9 to 15 Volt, the optimum heing 12,5
Volt and with a density of current of about 0,8
Ampére per sq. dm. for pure aluminium and rolled
or drawn alloys and with a density of current of
1-2 Ampére per sq. dm. for cast alloys. The
film is colorless and transparent, vitreous and
very hard and yet susceptible of being colored
by dipplng or other methods with direct color-
ing agents, or by reaction.

The duration of the oxydizing treatment may
be from 20’ to 1 hour and can give films up to
0,06 mm thick. The hardness is surprising and
the values for the different alloys in grams of load
on the diamond polnt required to scratech the
oxyde film down to the underlylng metal are the
following:

Film ob-
’ fataed by | *FEE"
0 en
process procoessed
{rems flrama
Cast antleorodal .. ____________________ 210
Drawn anticorodal bar__.. ... ____ 227 186
Bem{-raw aluminlum sheet._ 184 150
Rolled avional ... . . ... 137 100
Rolled Doraluminium____________________ 1 85

It Is evident that the results are most satis-
factory and afford the advantage of allowing to
color films of even exceptional hardness, which
heretofore had to be left with their natural color.

ExamrrLE IT (TyPE 1.) —For very hard films, with
comparatively limited porosity

15 Kpg. of sulphuric acid at 66° Bé. are added
to 85 ltres of distilled water and, after cooling,
2-3 EKg. of a polyhydric alcohol, preferably
glucose, and 0,5 Kg. of Gulac are added.

The bath thus composed provides optimum op-
eratlon at temperatures from 15° C to 19° C, quite
satisfactory fllms belng obtained, however, even
at 13° C, with a potentlal from 10 to 15 volts and
a density of current of about 0,8 ampére per
s¢. dm. for pure aluminium and rolled and drawn
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alloys, and a density of current of 2 ampére per
sq. dm. for cast alloys. The film is colorless,
transparent and vitreous and gets still harder
after Immersion in water at 80-85° C for 10-20
minutes. The duration of the oxydizing treat-
ment may be from 20’ to 1 hour, giving a thick-
ness up to 0,06. The hardness is exceedingly high
and 1s listed In the following table, which Includes
the results obtained with different alloys and
pure aluminium. The second column shows the
maximum results obtalhed bry tHe other processes
used heretofore.

The values are given In grams of load.on the
diamond point required to scratch the oxyde film
down to the underlying metal.

Film ob- :
Maximypm
i et | ofother
Drocess DFOCRSSCS
Grams frams
(Cast anticorodal _______._.__._.... I 248 210
Drawn antlcorodat bar__________. ... __ 228 186
Semi-raw aluminiumsheet .. ____.__.__... 188 150
Rolled avional . _____.. ... . ______ _. 136 100
Rolled Duralumininm . ... ... . .. 1o 85

The influence of the addition of Gulac or poly-
hydric alcohols is evident; Gulac, however, has
an outstanding influence on the result, as the
mere addition of polyhydric alcohols, though it
glves better results than other processes, does not
reach the above figures which represent the aver-
age of many tests.

ExampLE III (TyprE 1) —For hard porous ldyers
to be coloured

20-22 Kg. of sulphuric acid at 66° Bé are added
to 80/18 litres of distilled water and, after cool-
ing, 1-1,5 Kg. of a polyhydric alcohol, preferably
glucose, and 1 Kg. of Gulac are added. The bath
thus composed operates the best at a temperature
between 17° and 23° C., giving most satisfactory
films even at 16° C., with a potential from 12 to
15 volts and a density of current of 0,8 ampéres
per sq. dm, for pure aluminium and drawn and
rolled alloys, and a density of current of 1-2
ampéres per sq. dm. for cast alloys.

10

20

40

40

366,818

The film is colorless and transparent, very hard
and capable of being colored by immersion or
other system by direct coloring agent or by re-
actlon. The hardness is still decisively higher
than with similar coloring processes.

Examrie IV (TYPE 1) —For films for flexible
objects or objects to be molded

30 Kg. of sulphuric acid at 66° B¢ are added to
0. litres of distilled water and, after cooling,
120-150 grams of methyl-cellulose or Tylose are
added. Operation requlres 12 volts and 0,8 am-
péres per sQ. dm. for aluminium or rolled or
drawn alloys, and 1-2 ampéres per sq. dm, for
cast alloys, between 18° and 23° C. according to
whether absorption of a dyestufl or pigment is
desired.

The hardness figures, considerably lower and
slightly different for various alloys are still su-
perior to those obtalned by other processes; for
aluminium, for instance, the load Is still 100
grama with the present process, while it is only
80 gtams with other processes.

ExamprLE V (Typre 2) —For relatively scarcely
hard but porous film jor flerible objects or
objects to be moulded

30 Kg. of sulphuriec acid at 66° Bé are added
to 70 litres of distilled water and, after cooling,
3 kg. of a polyhydric aicohol and 2 kg. of Gulac
are added,

Operation is carried out with 12 volts and 0,8
amperes per sq. dm. for rolled or drawn alumin-
ium or alloys and with 1-2 ampéres per sq. dm,
for cast alloys, from 18° and 23° C. according to
whether dyestuff or pigment is to be absorbed.

The herdness flgures, considerably lower and
slightly different for various alloys, are still su-
perlor to those obtained by other processes; for
aluminium, for Instance, the load is still 100
grams with the present process, while it is only 80
grams with other processes.
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