Introduction to Copper and Alloys

As one of the oldest names in metallur-
gical history, copper exhibits a unique
combination of properties including
high electrical and thermal conductivity,
and high resistance to corrosion.

Mankind’s First Metal

Copper has been in use at least 10,000 years, but more than 95% of
all copper ever mined and smelted has been extracted since 1900.
As with many natural resources, the total amount of copper on Earth
is vast (around 104 tons just in the top kilometer of Earth’s crust, or
about 5 million years worth at the current rate of extraction). However,
only a tiny fraction of these reserves is economically viable, given
present-day prices and technologies. Various estimates of existing
copper reserves available for mining vary from 25 years to 60 years,
depending on core assumptions such as the growth rate.

While copper in its purest form is a very soft metal, almost any element
that can be added to copper will increase its hardness. The addition

of tin not only imparts strength but also results in an alloy, known as
bronze, that can be readily cast in molds. Early on, man discovered
that bronze would flow evenly into molds and produce reliable castings
with intricate shapes and patterns.

Later, the Egyptians developed the art of further hardening copper with
the addition of alloying elements and then work hardening the metal
by hammering. In addition to advancing the metalworking art, the
Egyptians also contributed an early symbol for copper still used today.
In the form of a cross with an oval loop on top, this symbol, the ankh,
was the one they used for enduring life and was found repeatedly in
the writings on the tombs of ancient kings.
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The ancient symbol for eternal life, the
Ankh, was also used to represent copper. The old Kennecott mine is perched on the edge of a glacial

moraine, in the deep interior of Alaska's Wrangell-St. Elias
National Park and Preserve, the nation’s largest. .
Copper Alloys The Guggenheims and Morgans (of J.P. Morgan fame) financed

the construction of this self-contained mining town in the early
20th century and brought in the railroad to boot. it was all to take
advantage of a geologic wonder in the mountains above — one of
the richest deposits of copper ore ever recorded.
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Over the years, as new uses for copper have been discovered, so too
have an entire range of copper-based alloys developed to meet specific
needs and applications.

Copper alloys are metal alloys that have copper as their principal

- component. They have high resistance against corrosion. The best
known traditional types are bronze, where tin is a significant addition,  tions loosely grouped into the categories of copper, high-copper alloy,
and brass, using zinc instead. Both of these are imprecise terms, hav-  prasses, bronzes, copper-nickels, copper-nickel-zinc (nickel silver),
ing been commonly referred to as lattens in the past. Today we tendto  |eaded copper, and specialty alloys. The table that follows lists the

substitute the term copper alloy instead. principal alloying element for five of the more common types used in
The similarity in external appearance of the various alloys, along with modern industry, along with the name of each type. Historically, other
the different combinations of elements used when making each alloy, ~ tYPes, such as those that are characteristic of the Bronze Age, are
can lead to confusion when categorizing the different compositions. vague as the mixtures were generally variable.

There are as many as 400 different copper and copper-alloy composi-
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