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CHAPTER 1

Iron & Steel

4

if “Know your Enemy” is prudent counsel
for the soldier, then equally so must be
“Know your Materials™ for the engineer —
model or otherwise. Important enough
when the materials are to be cut or
formed, but even more so when we
propose to alter their characteristics. And
there can be few such alterations so
axtreme as when we convert a relatively
soft and ductile material into one which is
hard enough to act as a cutting tool. So, |
make no excuse for this initial exploration
of the nature of iron and stesl. You can
“skip’' the chapter if you wish = it may be
that it tells you nothing new, and could
well seem to be irrelevant if all you want
to do i1s to harden a scriber point! But to
begin at the beginning is always a sound
pelicy, and | hope you will bear with me; it
won't take long!

Pure iron, known as FERRITE to the
metals specialist, is a relatively soft
material, with a tensile strength of about
24 tons/sq.in and guite ductile. It can be
drawn into fine wires and rolled into thin
plates — about the only uses for it in
practice these days. It is chemically very
“active”, combining readily with many
other substances, so that metallic iron is
seldom found in nature despite the fact
that it is the most abundant of earthly
materials. (The Earth’'s core is almost

wholly iron.) The common ores are in the
form of oxides, some, notably Haematite,
almost 90% ferric oxide whilst others may
contain as little as 25%, the remainder
being lime or silica based stone. Other
types of ore contain iron carbonates, and a
very abundant source is lron Pyrites —
basigally iron sulphide and seldom used in
the manufacture of iron directly.

lron is extracted from the ore in a Blast
Furnace — Fig.1. Even in sarly times these
were large structures, but today they are
huge. The "hearth” at the bottom is 45
feet across — and the stack 100 feet or
more in height, with another 100 feet of
“top hamper” above. A medium sized
furnace will contain 50,000 cu. feet of
material and will “make” 9000 tons/
week: Fig 2. The largest furnace in this
country is designed for 10,000 tons per
day, and keeping it fed with raw materials
is a major part of the plant operator's
concern|

These raw materials are iron ore, coke
(the fuel) and limestone to act as a "flux”
so that the stony matter in the ore may be
sufficiently fluid when melted. These
materials, blended and sintered into a
uniform size and compasition, are fed in at
the top. Preheatad air is blown in at the
bottom, through the “tuyeres’, and this air
forms by far the largest mass of material
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