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The invention relates to an improved method of makmg
a magnesmm-base alloy containing alummum and zinc.
It rnore partlcularly concerns an 1r1proved method of
mg an alloy of the foregomg character which on being
, 43 in a continuous casting machine, exhibits a
homogeneous fine grain structure,

Heretofore in making a commercial magnesium-base
alloy contammg alummum and zinc, e. g. that having
the ASTM de31gnat10n AZ31, the difficulty arises that
on bemg cast into ingot, as by the' continuous casting
method the metal exhibits a coarse columnar grain struc-
5 Thxs gra1n structure renders the metal unsuitable
f01 many _ For exarnple in rolhng the ingot into
sheet excess ve scrap losses result from edge cracking
durlpg rolhng Sheet rolled d1rectly from the mfrot metal

The ap‘”
alloymg methods and atte pts’ to reﬁne the gram prlor

nesium-base alloy by conventional methods have not
been effective. to produce ingot havmg a fine homogeneous

grain sfruc u:re Dxe X eesmg (extrudmg) the con-
tinuous cast ingot vields an extrude havmg a fine grain
structure suifable for rollmg hut the extrusion operation
is costly and timg consuming, Insofar as we are aware,
there is no commerc1ally avallable method by which the
AZ type of magnesmm—base alloy contamlng from 2.5
1073.5 "percent of aluminum and 0.75 to 1.5 percent of
zinc can be formulated so that on bemg cast contlnuously
into ingot a fine homogeneous grain structure is obtained
smtable for rolling directly, without excessive edge crack-
ing, -into sheet acceptable for use in photoengraving.
Accordingly, it is the principal object of the invention to
provide an improved method of making the AZ type of
magnesium-base alloy which on being cast continuously
into ingot exhibits a fine homogeneous grain structure
and can be rolled directly without the need for first
forming the metal into an extrude. Other objects and
advantages will appear as the description of the invention
proceeds.

The invention then ccntemplates the preparation of
AZ type magnesium-base alloy in which the aluminum
content (A) ranges from 2.5 to 3.5.percent and the zinc
content (Z) ranges from 0.75 to 1.5. Small amounts of
calcium may be present if desired such as amounts of up
to 0.04 percent, and manganese up to 0.25 percent.

In carrying out the invention two melts, designated
1 and 2 herein for convenience, are prepared separately
and subsequently mixed together in about equal propor-
tions to form the desired alloy. Melt 1 is commercial
magnesium to which a small amount of zirconium is
added, the amount used depending upon the amount of
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iron impurity in the magnesium. Generally from 0.3 to
0.6 percent by weight of zirconium is sufficient to bring
about the reduction or removal of iron. In preparing
melt 1, commercial magnesium may be melted in an
open melting pot under the protection of a conventional
saline flux, such as is used in conventional magnesium

elting practice The melt is brought to a temperature
preferably in the range of 1300° to 1400° F. While
heated to this temperature, the zirconium is added in any
convenient manner. Although metallic zirconium may
be used, it is preferable to introduce the zirconjum into
the melt as a magnesium-zirconium alloy, ¢. g. an alloy
composed of 30 percent zirconium, the balance being
magnesium. Another method of introducing the zir-
conium into the melt is by reacting with it a fused mixture
of equal parts of zirconium tetrachloride and potassium
chloride. The amount of the mixture to use may be cal-
culated from stoichiometrical considerations. In general,
about 2% pounds may be used of the 50:50 mixture of
zirconium tetrachloride and potassium chloride per 100
pounds of the melt,

After dispersing the zirconium in the melt, a smail
amount of aluminum is added, the amount used being
from about 3 to 5 percent of the weight of the zirconium
added. The so-treated melt is then allowed to remain in
a quiescent state for a time sufficient to bring about settling
of impurities in suspension particularly those containing
iron. - The settling time may range from about 15 to 40
minutes, 30 minutes being generally sufficient. After
allowing the so-prepared melt to settle, the supernatant
portion is ready for use in the method. ‘

Melt 2 is also prepared from commercial magnesium
by melting the metal preferably in an open melting pot
using conventional magnesium foundry flux for protec-
tion against atmospheric attack. To the molten mag-
nesium is added about twice as much aluminum and zinc
as that desired in the final alloy, such as an amount by
weight between 5 and 7 percent in the case of the alumi-
num constituent, and 1.5 to 3 percent in the case of the
zinc constituent for the preparatxon of an AZ31 alloy.
The alloying of these metals is effected in conventional
manner. If desired, the resulting allqy may be treated
with a halogenated carbonaceous material or other car-
bonaceous grain refining material such as lamp black as
an aid to grain refinement. The melt so-prepared is then
ready for use in the method.

Equal weights, or substantially equal weights of melts 1
and 2, as above prepared, are blended together. The
blended melt is preferably held in the molten state at
about 1230° to 1260° F. for 60 to 100 minutes for
example.  This settling period permits undesirable sus-
pended particles, if present, to settle out of the blended
melt before casting.

After settling the blended melt and before casting into
ingof, it is desirable to add a small amount of calcium,
e. g. an amount sufficient to produce a calcium concentra-
tion in the alloy of up to 0.04 percent.

Example

The following example is illustrative of the practice
of the invention.

A melt of 4000 pounds of commercial magnesium was
made in an open top melting pot (#1) and the tempera-
ture of the melt raised to between 1300° and 1400° F
Between 80 to 100 pounds of a fused mixture of 50
parts of ZrCls and 50 parts of KCI was added and stirred
into the melt. The reaction which ensued liberated metal-
lic zirconium in the melt. One pound of aluminum was
then added to the melt which was then puddled with saline
flux so as to flux refine the melt. The so-fluxed melt was
allowed to settle for 30 minutes. In a second melting pot
(#2) 3670 pounds of commercial magnesium was melted
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together with 240 pounds of aluminum, 80 pounds of
zinc, and 7 pounds of manganese, thereby forming a
magnesium-base alloy containing about 6 percent of
aluminum, 2 percent of zinc, and 0.25 percent of man-
ganese. The melt obtained was heated to between 1300°
and 1400° F., treated with about 40 pounds of saline
magnesium foundry flux and allowed to settle.

About 2000 pounds of the supernatant portion of each
of the two melts so-prepared were decanted into a separate
melting pot #3, thereby forming a blend of the two melts
in which the concentration of aluminum and zinc was
thereby reduced to.about one-half that of the concentra-
tion of the melt of pot #2. The resulting blended melt
was treated with 12 ounces of polytetrafiuoroethylene
(Teflon) and then allowed to settle at a temperature
between 1230° and 1260° F. for 60 minutes. After
settling the blend 4 pounds of a calcium alloy consisting
of 80 parts of calcium and 20 parts of magnésium was
added, thereby introducing a small amount of calcium
into the blend. The melt thus obtained was pumped to
a continuous casting machine thereby forming a rectangu-
lar section ingot 11" x 27’ at the rate of 2.5 inches per
minute. Samples of the so-cast ingot revealed a fine
homogeneous grain structure. -

We claim:

1. The method of making a fine homogeneous grain
magnesium-base alloy - ingot containing aluminum in
amount between 2.5 and 3.5 percent and zinc between
0.75 and 1.5 percent by weight which comprises dispers-
ing in the first batch of molten magnesium an amount
of zirconium equal to between 0.3 and 0.6 percent of
the weight of the magnesium followed by dispersinig in
the resulting melt an amount of aluminum equal to from
about 3 to 5 percent of the weight of the zirconium added
to the melt, settling the so-treated melt, alloying from
5 to 7 percent of aluminum and 0.75 to 1.5 percent .of
zinc by weight with a second batch of molten magnesium,
blending together substantially equal weights of  super-
natant portions of batches 1 and 2, and thereafter casting
the so-treated blend into ingot.

2. The method of making a fine homogeneous grain
magnesium-base alloy ingot containing aluminum in
amount between 2.5 and 3.5 percent and zinc between
0.75 and 1.5 percent by weight which comprises dispers-
ing in a first batch of molten magnesium an amount of
zirconium equal to between 0.3 and 0.6 percent of the
weight of the magnesium followed by dispersing in the
resulting melt an amount of aluminum equal to from
about 3 to 5 percent of the weight of the zirconium added
to the melt, settling the so-treated melt, alloying from
5 to 7 percent of aluminum and 0.75 to 1.5 percent of
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zinc by weight with a second batch of molten magnesium,
blending together substantially equal weights of super-
natant portions of batches 1 and 2, treating the resulting
blend with a small amount of halogenated carbonaceous
material, and thereafter casting the so-treated blend into
ingot.

3. The method of making a fine homogeneous grain
magnesium-base alloy ingot containing aluminum in
amount between 2.5 and 3.5 percent and zinc between
0.75 and 1.5 percent by weight which comprises dispers-
ing in a first batch of molten magnesium an amount of
zirconium equal to between 0.3 and 0.6 percent of the
weight of the magnesium followed by dispersing in the
resulting melt an amount of aluminum equal to from
about 3 to 5 percent of the weight of the zirconium
added to the melt, settling the so-treated melt, alloying
from 5§ to 7 percent of aluminum and 0.75 to 1.5 percent
of zinc by weight with a second batch of molten mag-
nesium, treating the resulting batch of alloy with a
carbonaceous grain refining material, blending together
substantially equal weights of supernatant portions of
batches 1 and 2, treating the resulting blend with a small
amount of halogenated carbonaceous material, and there-
after casting the so-treated blend into ingot.

4. The method of making a fine homogeneous grain
magnesium-base alloy ingot containing aluminum in
amount between 2.5 and 3.5 percent and zinc between
0.75 and 1.5 percent by weight which comprises dispers-
ing in a first batch of molten magnesium an amount of
zirconium equal to between 0.3 and 0.6 percent of the
weight of the magnesium followed by dispersing in the
resulting melt an amount of aluminum equal to from
about 3 to 5 percent of the weight of the zirconium added
to the melt, settling the so-treated melt, alloying from
5 to 7 percent of aluminum and 0.75 to 1.5 percent of
zinc by weight with a second batch of molten magnesium,
treating the resulting batch of alloy with a carbonaceous
grain refining material, blending together substantially
equal weights of supernatant portions of batches 1 and
2, treating the resulting blend with a small amount of
halogenated carbonaceous material, adding up to 0.04
percent of calcium to the blend, and thereafter casting
the so-treated blend into ingot.
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