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ALUMINUM-ZINC ALLOYS
By Dr. JosepH W. RICHARDS.

Many contradictory statements have appearad
regarding the properties of aluminum-zinc al-
loys; and since these statements were all appar-
ently made in good faith, the divergent accounts
are probably to be ascribed to the use of impure
aluminum or impure zinc, or to a lack of the
knowledge of how to properly alloy the pure
metals. In fact, the experience gained in the prac-

tice of alloying enables one to continually obtain
better and better results, such as are wholly un-
attainable to the unskilled metallurgist.

Tissier Brothers, in the first book written about
aluminum, describe the alloys of 1 part of alum-
inum with 2, 3 and 10 parts zinc. They found these
to be brittle, looking like zinc, fine-grained, and
more fusible than aluminum, but less so than zinc.
These alloys were used at first in attempts to sol-
der aluminum, but they would not run liquid, and
made poor looking joints. Aside from this, the
alloys had no mechanically useful properties.

My own experience confirms these statements.
Out of 8 alloys, which I have made, containing 2.
3,4, 5 6, 7, 8 and 9 parts of zinc to 1 part of
aluminum, with specific gravities from 4% to 0.
there appears to be none with any specially valu-
able mechanical properties. Even the alloy of 1
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part aluminum to 1 part of zinc, with a specific

gravity of 4, may be classed with the above alloys.

Alloys containing more aluminum than zinc first
commence to possess valuable properties. The
alloy of 2 aluminum to 1 of zinc, containing 33 I1-3
per cent of zinc, is a remarkable alloy. W. F.
Durand has described it (Science, 1897, page 3906)
as being ‘“equal to cast-iron in strength, melts
about 800° T. (425° C.), does not readily oxidize,
takes a fine finish, perfectly fills the joints of the
mould; and is, like cast-iron, brittle, but resists
corrosion well.” After several years’ experience
with this alloy, commencing in 1895, I can sub-
stantiate the general correctness of Durand’s
statements, and add to them the following obser-
vations:

Experience in making this alloy has led to con-
siderable improvement in the results obtained.

The first samples made were just about equal to
cast-iron in strength, tests showing 18,000 to 24,000
pounds breaking strain per square inch, with no
preceptible elongation; but at present there is no
difficulty in reaching a tensile strength of 40,000
pounds, in castings. It resembles closely in its
characteristics a high-carbon steel, being extreme-
ly rigid, slightly elastic, and breaking short with
a fine-grained fracture. It works well under the
tools, in turning or boring, not requiring lubrica-
tion. It is the hardest and strongest of the avail-
able alloys of aluminum and zinc, takes,a high pol-
ish and keeps its color very well. It is not so re-
sistant to shock as the other alloys containing less
zinc. Its specific gravity is 3.8, and calculation
shows the remarkable contraction of 17 per cent
taking place during the alloying of its ingredients,
which suggests the cause of its great strength.

Numerous uses for this strong, rigid alloy will
suggest themselves to every mechanical engineer.
The alloy of 3 parts aluminum to I part zine,
containing 25 per cent of zinc, is the most gener-
ally useful of all the aluminum-zinc alloys. It is
softer than the previous alloy, has a tensile
strength of 335,000 pounds per square inch, and
clastic limit nearly the same, with a slight clonga-
tion before breaking. It is, therefore, not a malle-
able alloy, but yet it is not brittle, for it bends
slightly before breaking. This quality is a valu-
able one, for it enables one to straighten out a
casting to a certain extent, under the hammer.
Remarkably clean and sharp castings can be made
with it, when experience has been attained with
the proper gating of the mould and the exact tem-
perature of casting. As with all these alloys, over-
heating in the crucible must be scrupulously avoid-

ed, as well as the use of iron stirring implements,
since oxide or dross do not separate out of the
metals ecasily, and may thus get poured into the
mould and injure the casting. Its specific gravity
is 3.4 and the contraction taking place during al-
loying is, therefore, 14 per cent, which indicates a
close and intimate combination.

This alloy, when properly made from the pure
metals, is all that could be desired in its work-
ing qualities, being equal to the finest brass in the
lathe, under the drill, and in not clogging the file.
It casts sound, takes a high polish, and has as fine
a color as the best aluminum. It is not so hard
and short as the 33 per cent zinc alloy, nor quite
so strong, but has supplanted it for most pur-
poses because of its better working qualities and
greater reliability under shock. - It is at present
in use for scale beams, surveying and astronomical

instruments, light machine parts, gear wheels cut
from blanks, cash registers, calculating machines,
testing machines, indicator drums, surgical appli-
ances, cases and parts of pneumatic tools, etc. It
is non-magnetic, and, therefore, particularly useful
in scientific instruments. The use of this alloy is
increasing rapidly, and it bids fair to be the most
generally useful of the light aluminum-zinc alloys.

Below 25 per cent of zinc the strength and hard-
ness of the alloys decrease rapidly, and when the
zinc is 15 per cent or less, the alloy can be forged,
rolled or drawn. The alloy with 15 per cent of
zinc has in castings an elastic limit 16,000 1bs. per
square inch, tensile 'strength 22,330 lbs., clongation
in 2 inches 6 per cent, and reduction of arca 16%%
per cent. It can be rolled, and drawn into wire,
if frequently annealed. Mechanical tests of this
alloy after working have not yet been made. The
alloys with less than 15 per cent of zinc become
softer and weaker, roll and draw well, but require
lubrication of the tools during working. They may
find application for special purpose where the pre-
viously mentioned alloys are too hard.




