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This invention relates to alloys of magnesium 
with aluminum, manganese and zinc. It relates 
in particular to an alloy containing primarily 
magnesium with from 1 to 12 per cent of alu 
minum, from 0.01 to 0.5 per cent of manganese, 
and from 0.1 to 1.5 per cent of zinc. 
Among the most desirable commercially avail 

able alloys of magnesium from the standpoint 
of its general physical characteristics is the alloy 
of commercial magnesium with from 1 to 12 per 
cent of aluminum, from 0.01 to 0.5 per cent of 
manganese, and from 0.1 to 1.5 per cent of zinc. 
The alloys comprised within the above definition 
are ordinarily available containing from 0.5 to 1.0 
per cent of zinc and in one specific embodiment 
the amount of zinc is most frequently about 0.7 
per cent of the total weight of the alloy. The 
aforesaid magnesium - aluminum - manganese - 
zinc alloy in the form in which it has been avail 
able to industry for many years has only fair cor 
rosion resistance (3 to 10 milligrams per Square 
centimeter per day) compared to ultra pure mag 
nesium which has a corrosion resistance value of 
not to exceed about 0.2 milligram per Square 
centimeter per day and the commercial quater 
nary alloy cannot be utilized for many purposes 
for which it is otherwise well suited. 
As is the case of many other pure metals, mag 

nesium itself is not a desirable structural metal 
and industry has resorted to alloys, among the 
commonest of which is that of magnesium with 
aluminum, manganese and zinc above described. 
The commercial alloy of magnesium, aluminum, 
manganese, and from 0.1 to 1.5 per cent of Zinc 
is comparatively easily corroded in aqueous 
sodium chloride solution or by brine Spray and 
is therefore unsuited, for example, for use along 
the seaboard or on board ship where it might be 
exposed to prevailing atmospheric conditions. 
The comparatively poor corrosion resistance of 
the commercial magnesium-aluminum-man 
ganese-zinc alloy is not due to the presence of 
the aluminum or of the manganese or of the 
zinc but it is due to the existence of additional 
elements in actually small but still disadvan 
tageously high proportions. Thus, an alloy con 
sisting of very pure magnesium, pure aluminum, 
pure manganese, and pure zinc and containing 
no other elements has a corrosion resistance at 
least equal to that of magnesium alone. Such a 
“pure' alloy, however, is not as workable in all 
respects as the commercial alloy and further it 
is improbable that it could be made generally 
available economically. 
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Zinc which Will have a corrosion resistance equal 
to that of the “pure' alloy and which, in addi 
tion to high Corrosion resistance, exhibits work 
ability at least comparable with that of the alloy 
heretofore commercially available. 
The above-mentioned corrosion resistance 

values of magnesium and its alloys are deter 
mined by means of a now standard procedure 
known as the alternate immersion method. This 
method as applied to magnesium alloys comprises 
immersing a weighed sample of the material of 
measured area into a 3 per cent aqueous sodium 
chloride solution at room temperature for 2 min 
utes, withdrawing the sample and holding it in 
the air for 1 minute, repeating this cycle for a 
protracted period, and computing the loSS in 
Weight of the sample per square centimeter of 
surface area per day. In the standard tests here 
in reported, the corrosion resistance values are 
expressed in terms of average weight loSS per 
day per unit area over a testing period of 112 
dayS. 

It has now been found that the foregoing and 
related objects may be attained and that a mag 
nesium-aluminum-manganese-Zinc alloy can be 
produced which will have a corrosion resistance, 
as measured by the alternate immersion method, 
at least as good as that of ultra pure magnesium 
and which exhibits the desired physical proper 
ties which industry requires by including in the 
said alloy a very small amount of at least one 
of the elements iron, nickel, copper, lead and 
silicon. It has been recognized that the presence 
of iron in various magnesium alloys is disadvan 
tageous, and that the amount of iron should be 
kept as low as possible" to minimize corrosion. 
This is not the whole story, however, and we 
have found that the mere elimination of iron or 
reduction of the iron content to a very low value 
is not sufficient to produce a non-corrosive al 
loy when other elements are present. Iron, even 
in minute traces, acts co-operatively with various 
other elements to lessen the corrosion resistance 
of a magnesium alloy. It has been found, there 
fore, that not only must the amount of iron 
be minimized, but also that the amount of numer 
ous other elements must be controlled whether 
these elements are present alone or together with 
traces of iron. The presence of at least traces 
of the other elements is distinctly advantageous 
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