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Despite its short history, the aluminum casting has grown from a chemical curiosity
to a vital component in today’s manufacturing of automobiles and aircraft.

ompared with other cast
metals, aluminum has had
ashort, but at times colorful
and controversial history.
From the discovery of pure aluminum
in 1825 until the present represents a
period of just under 175 years. While
thisisa long time when projected against
today’s rapid rate of technology change,
aluminum is still the “new kid on the
block” in the foundry industry.

The oldest known castings are cop-
per utensils, such as hammers and
knives, which were first produced
10,000-11,000 years ago. There is evi-
dence that copper was melted and cast
into shapes as early as 3700 B.C. The
oldest casting in existence is a copper
frog believed to have been cast in 3200
B.C. in Mesopotamia. Copper and tin
were first combined to produce bronze
about 3000 years ago.

Items of cast iron have been discov-
ered in Egypt dating to a 500-year pe-
riod from 1100 to 600 B.C. Cast iron was
so common in China in the 12" century
that it was used for the roofs of pagodas.

This early history of copper and cast
iron, however, is unusual in light of the
fact that aluminum is the most abun-
dant metal on earth and the third most
abundant element on earth—exceeded
only by oxygen (O) and silicon (Si).
The earth’s crust is 8% aluminum and
the commercial bauxite that we use to
produce the metal is 40-60% aluminum.
Bauxite is available in unlimited sup-
ply, and when commercially usable
bauxite is depleted there are inexhaust-
ible deposits of aluminum silicates that
are 20-30% aluminum. Despite
aluminum’s slow start out of the gate, it
has grown in little more than a century
and a half from virtually a chemical
curiosity to the world’s second most
commonly used metal.

Early Cast Aluminum

Historians credit Denmark’s Hans
Oerstad for chemically isolating alumi-
num from aluminum chloride in 1825
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Colonel William Frishmuth produced the
first authenticated aluminum castings
in 1876 as parts for this engineer transit.

using a potassium amalgam. Later,
Germany’s Friederich Wohler used me-
tallic potassium for isolation, and
France’'s Henri DeVille used metallic
sodium instead of potassium.

The Oerstad and Wohler processes
produced only small quantities of alu-
minum that were expensive, inconsis-
tent and not of high purity. Several at-
tempts to electrolytically isolate alumi-
num were tried during that period with-
out much success. The electric battery
had been in existence only a few years
and the aluminum produced using bat-
teries was in limited quantities and ex-
pensive. The price of aluminum as re-
cordedin litera-
ture is unrea-
sonably high,
but aluminum
was consid-
ered a pre-
cious metal at
that time, not
because of a
scarcity of raw
materials but
because of the
difficulty of
separation of
the metal.

Aluminum was so difficult to pro-
duce electrolytically because the elec-

aluminum bronze.

Frishmuth cast the aluminum cap for the
Washington Monument in a sand mold with

tric dynamo was not invented until
1870. Before that time, all the electric-
ity had to come from batteries, and it
was difficult to produce sufficiently high
energy rates to accomplish efficient alu-
minum reduction.

The first authenticated aluminum
castings were produced by Colonel Wil-
liam Frishmuth at his foundry in Phila-
delphiain 1876. The castings were small
parts used to make an engineer’s tran-
sit. Atthat time Frishmuth'’s foundry was
“the entire aluminum casting industry.”
These first castings were made from $1/
oz chemically produced aluminum.

A summation of the industry’s diffi-
culties is described in Scientific Ameri-
can in 1879 by a knowledgeable and
deeply involved practitioner, Clemens
Winchler, who wrote, “There are sev-
eral reasons why the metal is shown so
little favor. First of all, there is the price.
Then the methods of working it are not
everywhere known—and further, no
one knows how to cast it.”

The Washington Monument

Frishmuth’s crowning achievement
was pouring the most famous alumi-
num casting ever produced—the cap
for the Washington Monument in our
nation’s capital. The Washington Monu-
ment was conceived in 1783 after the
end of the Revolutionary War but was
not completed
until 1884. The
final design was
a 555t obelisk
ofwhitemarble.
The  design
calledforanalu-
minum-bronze
[90% (copper)
Cu-10% alumi-
num] cap
plated with gold
or platinum to
be connected
to copper rods
running all the way to the ground (so the
cap would serve as a lightning rod).
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