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This invention relates to improvements in mag 
nesium alloys and the manufacture thereof. 
A serious difficulty in the practical manipula 

tion of magnesium-cerium-zirconium alloys in the 
foundry is the reactivity of cerium and Zircollium 
with the fluxes normally used to protect molten 
magnesium alloys. This reactivity gives rise to 
erratic and expensive losses of cerium and Zir 
conium when the alloys are melted for casting. 

In order to avoid these difficulties the present 
improvements make use of the protection against 
oxidation conferred by the addition of beryllium 
to magnesium alloys. This protection is suff 
ciently effective to allow the alloys to be melted 
in air without flux or with a greatly reduced pro 
portion of flux, or without flux in an atmosphere 
containing a gas such as sulphur dioxide. 

Processes for the production of binary alloys 
of magnesium and beryllium cannot be operated 
at present on an economic basis and according 
to the present improvements, therefore the beryl 
lium is introduced through the medium of some 
pre-alloy made With a third metal, which can it 
self be alloyed with magnesium. It is also dif 
ficult, if not impossible, to cause alloying directly 
between magnesium and zirconium metal, and 
in this case also the present improvements pro 
wide for the making of a preliminary alloy of the 
zirconium with a third metal, other than mag 
nesium. The nature of this third metal is re 
stricted in the present connection, however, by 
the consideration that the beneficial grain-refin 
ing action of zirconium is prevented if certain 
Specific metals are also present as alloying con 
stituents. In carrying out this invention silver 
is adopted as a suitable third metal, for it can be 
alloyed with beryllium and also with zirconium 
and it does not interfere with the grain-refin 
ing influence of zirconium in magnesium alloys. 
The improved procedure, then, is to prepare 

pre-alloys of silver with beryllium and with zir 
conium respectively. The silver-beryllium pre 
alloy is added to magnesium which has been pro 
tected from combustion during melting as by 
flux in the normal manner or by any other suit 
able medium. Sufficient silver-beryllium alloy 
is added to introduce a proportion of beryllium 
in the order of 0.01 to 0.1 per cent. When the 
silver-beryllium has been incorporated in the 
magnesium the flux, if present, is removed from 
the surface of the molten metal which has now be 
come, by virtue of its beryllium content, so resist 
ant to oxidation that the protection of the fux or 
other covering is no longer required. The silver 
Zirconium pre-alloy, in sufficient amount to in 
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troduce about 0.75 per cent zirconium, is added 
to the melt, and finally the desired amount of 
cerium (between 1.0 and 4.0 per cent) as cerium 
metal (or mischmetall) or as magnesium-cerium 
alloy is incorporated. The final product is thus 
a magnesium-base alloy containing silver, beryl 
lium, zirconium and cerium. A typical composi 
tion is: 

Per cent 
Silver ----------------------------------- 2 
Beryllium ------------------------------- 0.05 
Zirconium ------------------------------- 0.75 
Cerium --------------------------------- 3.0 
Magnesium ----------------------- Remainder 

In any treatment the silver-zirconium alloy is 
proportioned So as to introduce an addition of 
Zirconium equal to 0.1 per cent to 0.8 per cent by 
Weight of the magnesium base. This introduction 
of zirconium would involve the introduction of 
silver in amounts between 0.5 and 5.0 per cent. 
The functions of the constituent metals in this 

alloy are as follows: the cerium and zirconium 
together confer useful mechanical properties at 
ordinary temperatures and resistance to creep 
under load at elevated temperatures, the zirconi 
lun is particularly beneficial in refining the grain 
size, and the beryllium produces a high resist 
ance to oxidation, enabling the alloy to be re 
melted without the use of fluxes, thus avoiding 
Serious loss of the alloy constituents cerium and 
Zirconium. The silver is present as a consequence 
of the method of producing the alloy but it has, 
incidentally, a beneficial effect in strengthening 
the alloy at ordinary and at elevated tempera 
tures. 

In some circumstances it may not be desired to 
forego the use of fluxes entirely in the manu 
facture of these alloys. It may not be conven 
ient for example to protect the molten metal by 
Sulphur dioxide or it may be desired to treat 
the metal with flux for the removal of dross. In 
Such a case it would be permissible to use flux 
and to make good any loss of alloying constit 
luent by an addition of such constituent at the 
end of the melting operations. The alloy thus 
prepared would still possess the advantage that 
it could be remelted for casting in the foundry 
without the use of protective flux. 
The present improvements are not Specially 

concerned with the method of making the pre 
alloys of silver with beryllium and zirconium, 
but such pre-alloys can be produced conveniently 
by melting silver with massive beryllium on the 
one hand, and with zirconium metal powder or 
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airconium hydride powder on the other, in vacuo 
in a high-frequency electric furnace. 
We can: 
Process for the manufacture of a magnesium 

base alloy containing additions of cerium and 
zirconium, comprising melting a body of magnesi 
un under protection of a flux cover, introducing 
into the molten body a silver beryllium pre-al 
loy in such quantity as to incorporate in the base 
between 0.01 to 0.1 per cent by weight of beryl 
lium, removing the flux cover from said body, in 
troducing into said body a silver-zirconium pre 
alloy, and finally introducing the desired amount 
of cerium. 
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