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This invention relates to the glossing of aluminum and 
aluminum alloys as well as of articles made thereof or 
being coated with aluminum or aluminum alloys. 
Many processes have been developed to serve this pur 

pose, which are either based on a purely chemical basis 
or on the use of electric current. 

In the chemical processes of this type, which have the 
advantage of a smaller apparatus expenditure and of a 
simpler manipulation over the electrical or electrolytical 
procedures, alkaline or acid solutions are used, which 
remove a portion of the metal surface and level the 
same; the glossing capacity of these methods is based 
upon this removal and upon the leveling action. 
By using for this purpose solutions containing nitrate, 

hydrogen, ammonium, fluorine and advantageously also 
lead ions it was discovered, by the inventor, that the gloss 
and the brilliancy of the treated surfaces may be improved 
in a surprisingly effective manner if, together with the 
glossing agents, substances are used which inhibit the 
glossing action of the said substances. These substances 
exert an inhibiting influence upon the gloss producing 
agents and solutions; in the following they will be denoted 
as "inhibitors." Moreover, it was found that by the use 
of these inhibitors, in spite of the surprising surface lev 
eling action, the surface removal of the treated aluminum 
or alloy is reduced and that therefore a saving results 
of metal and glossing solution. Moreover by the appli 
cation of the inhibitors a reflective capacity of 82 per 
cent may be obtained of the treated surfaces. The weight 
reduction of the treated articles amounts only to 24 grams 
per square meter, corresponding to a thickness reduction 
of 4000 of a millimeter; in the same bath and without 
an inhibitor, a weight reduction is produced of 54 grams 
per square meter corresponding to a reduction of the 
thickness of 2%,000 of a millimeter. The highest reflective 
capacity obtainable without the inhibitors amounts to 
79.8%. 

Consequently, by the surface treatment according to the 
invention the dimensional stability of the worked articles 
may be satisfactorily preserved; this is particularly true 
in view of the following protective oxidation of the 
glossed articles whereby a thickness reduction of, for 
instance, 94000 of a millimeter can be fully compensated. 

Substances are preferably used as inhibitors which re 
duce or slow-down the surface attacking action of the 
gloss producing baths without, however, creating protec 
tive layers. Good results are obtained by the admixture 
to the gloss or brilliancy creating solutions of arabic gum, 
dextrin, gelatin, glue, lignin sulfo acid and salts thereof, 
artificial tanning substances, nicotine, nicotine sulfate, 
amines such as amyl amine and also dibenzyl sulfide. 

It is advisable to add these inhibitors to the gloss cre 
ating solutions at a rate of about 0.5 to 2 per cent and 
preferably 1 per cent. The beneficial action of these 
substances becomes particularly apparent if a lead ion 
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concentration is maintained in the glossing solutions 
amounting to 0.05 to 0.5 gram per liter. 
The gloss producing solution may, for instance, con 

tain per one liter 
1.6 to 2.7 and preferably 2.1 gram mol. nitric acid 
1.8 to 3.5 and preferably 2.8 gram mol. ammonium 
3.5 to 7.0 and preferably 5.6 gran mol. hydrofluoric acid 
2.5 times 108 to 2.5 times 10-4 gram mol. lead 
0.5 to 2 per cent and preferably 1.0 per cent of an in 

hibitor. 
The treating bath may be produced by mixing a suit 

able quantity of pure nitric acid, pure hydrofluoric acid 
and preferably pure lead nitrate and adding upon admix 
ture of the inhibitor an aqueous ammonia solution or by 
entering gaseous ammonia into the diluted solution. 
By the use of these weak, thinly fluid and therefore 

cheap solutions it is possible, after a short treating time, 
to produce high gloss surfaces on aluminum and its alloys 
and particularly on magnesium containing aluminum. 
The displacement, preferably manually, of the articles in 
the treating solutions is advisable as it prevents the ad 
herence of gas bubbles to the same. 
The invention is particularly applicable to articles made 

of pure homogeneous aluminum and aluminum magne 
sium alloys having a maximum content of 2.7 per cent 
Mg or articles consisting of other materials and being 
ovated with aluminum or the said alloys. 

Moreover, it has been found that colorless transparent 
protective layers do not reduce the gloss of the treated 
Al articles if the latter are anodically or chemically 
oxidized after the glossing treatment. 
The invention has the advantage of far greater sim 

plicity and economy over the known combined polishing 
and electrolytical treatments; this experience applies par 
ticularly to small mass-produced articles, for instance, 
casings for condensors, bottle capsulae, stamped objects 
and the like. 
A protective layer may also be produced in conformity 

with the invention upon reflectors without in the least 
reducing their shine. 

Moreover, and in conformity with the invention arti 
cles made of other materials than aluminum may be 
effectively glossed by covering the same entirely or partly 
with a thin layer or a foil of pure aluminum having 
preferably a purity of 99.8 to 99.95 per cent and treat 
ing them as previously described. The aluminum foils 
may contain up to about 2.7 and preferably 0.5 per cent 
Mg thereafter, the treated articles may be chemically 
or anodically oxidized. 
The articles to be treated in the above described man 

ner may consist of synthetic materials and may be made, 
for instance, by injection molding; therefore the inven 
tion may be advantageously used for the production of 
vehicle parts and fittings. The portions of the articles 
not covered with Al must be provided with a protective 
coating prior to their location into the glossing solution 
and prior to oxidation. 
A plastic sealing or binding material may be inserted 

between the articles and the coating to be glossed which 
material may be hardenable by chemical action or heat, 
whereby a satisfactory cohesion is produced between the 
article and the coating. 

It may be advantageous to replace the plastic sealing 
materials by paper or similar soft materials which are 
impregnated with binders. In this manner the influence 
of unevenness of the article surface onto the coating is 
eliminated. 
The layers created by oxidation on aluminum or its 

alloys are boiled in the usual manner in water to produce 
a tight seal. 

This procedure, however, causes, particularly with oxi 
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dized articels made of very pure aluminum, an undesir 
able change of the surface of the oxidized layers, which 
are thereby softened. In this state the surface is not 
resistant to abrasion; moreover, upon abrasion a cloudi 
ness is produced in the lower and harder portion of the 
oxidized layer because parts of the soft or upper layer are 
pressed into the pores of the harder layers located under 
neath the upper softer layers which cannot be removed. 

This disadvantage is fully eliminated by a treatment of 
the oxidized parts with an aqueous ammonium bifluoride 
and alkalichromate containing solution. Solutions arc 
successfully usable which contain by weight 0.3 to 0.9 
and preferably 0.6 per cent NH3, 0.7 to 2.1 and prefer 
ably 1.4 percent HF, 0.6 to 1.8 and preferably 1.2 per 
cent CrO3 and which may be produced by mixing 2 kilo 
grams of a 70 percent hydrofluoric acid, 2.4 kilograms (f 
a 25 percent aminonia solution and 4 kilograms sodium 
chromate in 100 liters water. The duration of the trcat 
ment is to be at least 12 minutes. 
These solutions may be generally replaced by solutions 

which act as a solvent upon the hydrolised and compacted 
layers, whereas the less hydrolised layers remain less 
influenced. For instance, nitric acid preferably having a 
concentration of between 25 to 40 percent preferably 30 
percent, by weight or a mixture of a solution of nitric 
acid and chromic acid may be used, the treatment being 
conducted at a temperature of above 20° C. and partic 
ularly 20 to 25 C. for a period of 1 to 5 minutes, pref 
erably 3 minutes. 
The invention will now be more fully described by the following examples. 

Example 1 
A workpiece made of a pure aluminum and contain 

ing ().5 percent Mg is subjected for a period of 10 sec 
onds and at a temperature of 50 C, to the action of an 
aqueous bath containing 13 weight percent of nitric acid, 
16 weight percent of ammoniumbifluoride, 0.02 weight 
percent of lead nitrate and weight percent of a gum 
arabic solution the latter acting as the glossing inhibitor. 
The surface of the thus treated aluminum article has a 
reflective capacity of 82 percent at a weight reduction of 
24 grams per sq. meter and a thickness reduction of 
'ann millimeter. 
By an identical treatment without the admixture of the 

inhibitor the values of the reflective capacity were 79.8 
percent and the weight reduction 54 grams per square 
meter and a 2,400 millimeter thickness reduction. 

Erample 2 
Condensator housings were exposed to the action of an 

aqueous solution which contained 
2.1 gram/mol. nitric acid 
2.8 gram/mol. an monium 
5.6 gram/mol. hydrofluoric acid 
1% by weight of arabic gum per liter at a temperature of 

16 C. and a time of 15 seconds. 

After rinsing with water, the articles were exposed to 
the action of a solution containing per liter 
0.47 gram /mol. Sodium carbonate 
0.047 gram/mol. sodium chromate 
0.0008 gram/mol. sodium silicate for ten minutes at a 

temperature of 95 to 100° C. 

An entirely colorless, pervious, bright protective surface 
layer resulted with increased chemical stability and grip 
resistance. 

Example 3 

Reflectors made of pure aluminum sheets having a 
thickness of 0.8 mm. and an Al content of 99.9 per cent 
were treated for the obtainment of a high reflective ca 
pacity as follows: 
Removing of fat from the surface by dipping the sheets 

at a temperature of 25 C. in a solution consisting of 
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80 volume parts of concentrated nitric acid, and 
20 volume parts of concentrated hydrofluoric acid. 
These reflectors were dipped in a brilliancy promoting 

bath at a temperature of 58 C. for 10 seconds, which 
bath contained 
2.3 gram/mol. of nitric acid 
3 gram/mol. of ammonium 
6 gram/mol. of hydrofluoric acid 
25 times 10-5 gram mol. lead 
it grams arabic gum. 
Hereupon an intermediary treatment was carried on 

for 30 seconds with a 40 per cent nitric acid. The follow 
ing step was an additional shining of the reflectors in 
an clectrolyte containing 
i) grars of trisodiumphosphate and 
} 50 grains of sodium carbonate per liter at a median cur 

cit density of 4 amp. /dm. for 10 minutes. 
An anodic glossing of the treated reflectors followed 

in a sulphuric acid electrolyte at a current input of 
20 amp./min. Thereupon, the anodically oxidized re 
flectors were boiled in distillated water and compressed 
in a 30 per cent nitric acid at 25 C. for 2 minutes. 
The reflectors were rinsed with water between the in 

dividual treating steps. 
Example 4 

Tea pots made of a homogeneous pure aluminum mag 
nesium alloy sheet having 0.5 per cent Mg and a thick 
ness of 1.5 millimeters by drawing and having a handle 
attached thereto of a thickness of 10 millimeters and made 
of the same alloy are treated by the following steps: 

Removal of fat by dipping the articles in a solution 
which contains 

80 volume parts of concentrated nitric acid, and 
20 volume parts of hydrofluoric acid at 25° C. for 10 

minutes; 
Heating the fat-frecd pots in hot water having a tern 

perature of 100 C. for at least 5 minutes whereby the 
pot and the handle are heated to an equal temperature; 

ilossing the hot pots by moving the same for 15 sec 
onds at a temperature of 60° C. through a solution, which 
contained per liter 
2. gram mol. nitric acid 
2.8 gram mol. ammonium 
5.6 gram mol. hydrofluoric acid 
25 times 10-4 gram mol. lead 
10 grams arabic gum. 
An intermediary treatment of the pots consists of a 

teil Second dipping into a 25 per cent nitric acid at 25° C. 
and thereupon suspending of the pots at 20° C. in a solu 
tion containing .06 grain mol. sodium chromate for at 
least 10 seconds. 

Electrolytic oxidation of the treated pots in a sulfuric 
acid electrolyte at a temperature of 20°C. and a current 
density of 35 amp. /min. 

Subsequent packing of the oxidic layer by handling the 
pots in distilled water at a temperature of 92° C. for 20 
minutes. 

After-treatment of the shined and anodically oxidized 
pots by boiling the same in distillated water and handling 
the same in a 25 weight per cent nitric acid at a tempera 
ture of 25 C. for two minutes. 

Rinsing with water between the individual treating steps. 
Example 5 

Door handles produced by die casting and plated with 
a pure aluminum sheet having a thickness of 0.6 milli 
meters are treated by the following steps: 
Removal of fat by dipping the handles for 20 seconds 

at a temperature of 25 C. in a solution containing 
85 vol. parts of concentrated nitric acid, and 
15 vol. parts of concentrated hydrofluoric acid. 
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Heating the handles in water at 100 C, for 3 minutes 
until the same have reached a temperature of 60° C. 

Glossing the heated handles for 15 seconds by a to-and 
fro movement through a solution at 50° C. which con 
tained 

2.1 gram mol. nitric acid 
2.8 gram mol. ammonium 
5.6 gram mol. hydrofluoric acid 
25 times 105 gram mol. of lead, and 
50 grams of dextrin. 
An intermediary treatment by dipping the handles in 

30 weight per cent nitric acid for 30 seconds and suspen 
sion of the same at 22 C. in a solution which contained 

0.12 gram mol. per liter of sodium chromate for at least 
10 minutes. 
Anodic oxidation of the handles in a sulfuric acid elec 

trolyte at 8 C. and a current supply of 50 amp. /min. 
Compaction of the anodic protective layer applied to 

the handles by suspension of the same in distilled water 
having a temperature of 90 to 92 for 30 minutes. 

Final treatment of the handles in a 40 per cent nitric 
acid at a temperature of 25 C. for two minutes. 

Rinsing with water between the individual treating steps. 
Example 6 

Decorative buttons made of a homogeneous pure alumi 
num alloy with 1 per cent Mg are treated by the following 
Steps: 

Glossing for 10 seconds by a to-and-fro movement at 
52 in a bath containing per liter. 
2.1 gram mol. nitric acid 
2.8 gram mol. ammonium 
5.6 gram mol. hydrofluoric acid 
25 times 10" gram mol, lead, and 
10 grams arabic gum. 
An intermediary treatment for 10 seconds consisting 

in dipping the buttons in a 40 per cent nitric acid at a 
temperature of 22 C. 

Application to the buttons of a protective layer by 
chemical treating consisting in dipping the same for 10 
minutes at a temperature of 95 C. in a solution which 
contained per liter 
0.47 gram mol. sodium carbonate 
0.047 gram mol. sodium chromate 
0.0008 gram mol. sodium silicate. 

Rinsing with water between the individual treating steps. 
Since certain changes in carrying out the above process 
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6 
could be made without departing from the scope thereof, it 
is intended that all matter contained in the above de 
scription shall be interpreted as illustrative and not in a 
limiting sense. 

It will be apparent to those skilled in the art that the 
novel principles of the invention disclosed herein in con 
nection with specific exemplifications thereof will suggest 
various other modifications and applications of the same. 

It is accordingly desired that in construing the breadth 
of the appended claims they shall not be limited to the 
specific exernplifications of the invention described herein. 

Having thus described the invention, what I claim as 
new and desire to be secured by Letters Patent, is as 
follows: 

1. A method for brightening the surface of articles 
made of aluminum and of aluminum alloys and particu 
larly magnesium containing aluminum alloys comprising 
applying to said articles a hot aqueous solution contain 
ing per liter between 1.6 to 2.7 gram molecules of nitric 
acid, between 1.8 to 3.5 gram molecules of ammonium, 
3.5 to 7.0 gram molecules of hydrofluoric acid, 2.5 times 
10-5 to 2.5 times 10-4 gram molecules lead nitrate and 
0.5 to 2 percent of an inhibitor selected from a group con 
sisting of gum arabic and dextrin. 

2. A method for brightening the surface of articles 
made of aluminum and of aluminum alloys and partic 
ularly magnesium containing aluminum alloys comprising 
applying to said articles a hot aqueous solution contain 
ing per liter between 1.6 to 2.7 grann molecules of nitric 
acid, between 1.8 to 3.5 gram molecules of ammonium, 
3.5 to 7.0 gram molecules of hydrofluoric acid, 2.5 times 
105 to 2.5 times 10 gran molecules lead nitrate and 
about 1 percent of an inhibitor selected from a group con 
sisting of gum arabic and dextrin. 
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