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5 Claims. (C. 148-6) 
The invention relates to coated articles of mag 

nesium and magnesium alloys. It more particul 
larly concerns an improved protective coating and 
method of producing the same upon magnesium 
and its alloys, said coating being capable of being 
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dyed in a wide variety of colors. 
Heretofore highly protective as well as abra 

sion-resistant coatings capable of being dyed in 
many colors have not been commercially avail 
able for magnesium and its alloys. It is a de 
sideratum in the art to provide such coatings. 
We have discovered that by subjecting mag 

nesium and its alloys to the action of an aqueous 
solution of an alkali carbonate above the normal 
boiling point under pressure a strongly adherent, 
corrosion-resistant coating is produced. This 
coating, besides being useful as a protection for 
the metal, has the unique property of being capa 
ble of taking a dye so that highly decorative ef 
fects are obtainable by subjecting the coated arti 
cle to a dyeing operation. 
In carrying out our invention, the magnesium 

or magnesium alloy article is preferably first 
cleaned as by wire brushing, sand blasting, acid 
pickling or buffing, according to the degree of 
luster desired in the ultimate coating. The de 
gree of luster depends upon the Smoothness of the 
metal surface before being subjected to the coat 
ing operation. For example, sand blasting the 
metal prepares it to exhibit a relatively dull coat 
ing, while buffing or polishing the metal to a 
bright Smooth surface results in the article ex 
hibiting a smooth lustrous, but more or less white, 
opaque surface. 

After having Suitably cleaned the article to be 
coated, it is then subjected to the action of an 
aqueous solution of an alkali carbonate in an au 
toslave at elevated temperature and pressure, the 
duration of Such treatment depending upon the 
temperature or pressure employed. The aqueous 
carbonate solution may be made by dissolving in 
water from about 2 to 20 per cent or more by 
weight of a soluble alkali carbonate, such as that 
of lithium, sodium, or potassium. In general, 
we prefer to employ sodium carbonate in a con 
centration of about 10 per cent by weight. The 
temperature to employ may be between about 
110° C. and 250° C. Or more and the pressure 
should be that corresponding to the vapor pres 
sure of the solution at such temperature. Such 
vapor pressure may be from about 20 to 400 
pounds pressure per square inch and may be used 
advantageously to regulate the temperature of 
the operation. The duration of the treatment 
with the alkaline carbonate solution may be from 
about 1 to 30 minutes or more. At the higher 
temperatures a relatively short time of treatment, 
that is, say from 1 to 5 minutes, suffices, 5 min 
utes being preferred at 200 C., which tempera 
ture corresponds to a vapor pressure of about 

225 pounds per square inch. At lower tempera 
tures, say about 110' to 150 C., the treatment 
should be more prolonged. After such treat 
ment the article should be rinsed and dried. By 
the foregoing treatment there is produced upon 
the article an adherent coating, apparently in 
tegral with the article, yet sufficiently flexible to 
permit moderate bending without fracture. In 
addition, the coating possesses the property of 
being capable of being dyed and may be colored 
practically any desired shade by subjecting the 
So coated article to the dyeing action at the boil 
ing temperature for about 1-5 minutes of water 
in which is dissolved from about 0.1 to 0.5 per 
cent of a soluble dye. 
The following dyes are illustrative of those suit 

able for the dyeing operation, the number oppo 
site the dye name being that of the “Color In- . 
dex', list edition, January 1924, published by the 
Society of Dyers and Colourists, Assurance 
Buildings, Bradford, Yorkshire, England: 

Color Dye index No. 

Pontacyl Light Green SF Yellowish- 670 
Malachite Green.-------------------- O 657 
Wool Green BS---------------------- 737 
Janus Green.-- 33 
Aniline Red-...-- 677 
Methyl Red--- 21. 
Pigment Scarlet 3B 26 
Fast Crimson 6BL-...-- 57 
Eosine Yellow----- 768 
Quinaldine Yellow- 801. 
Indian Yellow G- 146 
Naphthol Yellow S 0. 
Nitrazine Yellow.... - - - - - - - 640 
Methyl Violet--- 680 
Crystal Wiolet 6B. - 68 
Methylene Blue 2B 922 
Aniline Blue------ - 689 
Alizarin Blue S. 067 
Eosine Bluish... 77 
Benzo Blue 2B, 406 
Alizarin. Blue GM 1066 
Fast Acid Black 2B-------- M 304 
Diazine Black ''Extra 401 
Niagara Sky Blue 6B. 58 
Acid Blue-Black-------- 246 
Diamine BlackB. 40 
Orange II------------------------- 5. 
Orange GGE.---- 27 
Methyl Orange- - 42 
Aizarin--------- 1040 Fluorescein.----- 766 
Rosolic Acid.---- 724 
Bismark Brown 33 Phenophthalein. 764 
Acid Fuchsine-- 30 
Azo Fuchsine 68- 154 
Rhodamine B------- 749 
Xylene Cyano FF 75 
Cochines.-------- 1239 Alizarin Cyanin 1050 
Bordeaux B- 88 
Safrainine 6B-------------------------------- 843 
Lanafuchsine 6B------------------------------- 54 Dinaethyl-amino-azo-Benzene (Butter Yellow). 

By suitably selecting the dye articles of mag 
nesium and its alloys can be thus provided with 
a protective coating of practically any desired 
color or shade. The coating is not Only decora 
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tive, but also affords excellent protection against 
corrosive attack and it is resistant to mechanical 
abrasion. These qualities are retained after the 
article is dyed. 
Other modes of applying the principle of Our 

invention may be employed instead of those ex 
plained, change being made as regards the steps 
herein disclosed, provided those stated by any 
of the following claims or their equivalent be 
employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: 
1. An article formed of a metal selected from 

the class consisting of magnesium and magne 
sium alloys and having an adherent corrosion 
resistant coating integrally bonded thereto 
formed by the action of a liquid aqueous solu 
tion of an alkali carbonate under pressure at a 
'temperature above its normal boiling point, said 
coating being capable of being dyed. 

2. An article formed of a metal selected from 
the class consisting of magnesium and magne 
sium alloys and having an adherent corrosion 
resistant coating integrally bonded thereto 
formed by the action of a liquid aqueous solution 
of sodium carbonate under pressure at a tem 
perature above its normal boiling point, said 
coating being capable of being dyed. 

2,228,259 
3. The method of producing a corrosion-re 

sistant coating upon an article formed of a metal 
selected from the class consisting of magne 
sium and its alloys which comprises subjecting 
the article to the action of an aqueous alkali 
carbonate solution under pressure at a tem 
perature above the normal boiling point of the 
solution. 

4. A method of producing a corrosion-resistant 
coating upon an article formed of a metal se 
lected from the class consisting of magnesium 
and its alloys which comprises subjecting the 
article to the action of an aqueous solution con 
taining from 2 to 20 per cent of sodium carbo 
nate under pressure at a temperature above the 
normal boiling point of the solution. 

5. A method of producing a corrosion-resistant 
coating upon an article formed of a metal se 
lected from the class consisting of magnesium 
and its alloys which comprises subjecting the 
article to the action of an aqueous solution co 
taining a Soluble alkali metal carbonate unds: 
pressure at a temperature above the normal 
boiling point of the solution and subsequentis 
dyeing the article by immersion in an aqueous 
Solution of a dye. 

HERBERT K, DE LONG. 
JAMES B, RED. 
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