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Resistance isa very important property, it's

the factor behind many domesticappliances
including old-school light bulbs, kettles,

toasters, heatersand irons to name a few. All

these rely on the creation of heat energy.

Resistance s the ability of a substance to prevent

or resist the flow of electrical current. Materials
resist electric current because ofa collision between
electronsand atoms. This slows the electrons down
and converts some of their energy to heat energy.
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2 Metals and their properties

Materials may be divided into metals and non-metals. Metals can
be recognized by their characteristic lustre and high density. They are
all good conductors of heat and electricity.

There are two groups of metals: ferrous and non-ferrous metals.
The former contain iron the latter do not contain iron. Ferrous metals
include cast iron, wrought iron and steel. Copper, zink and lead are
examples of non-ferrous metals. When some metals are combined, they
form an alloy. Non-ferrous alloys include brass, which is made from
copper and zink, and bronze, which is made from copper and tin.

Cast iron is really an alloy of iron and carbon. It is made from pig
iron which has been remelted and made purer. The amount of carbon
in cast iron is reduced to 2.5—4 per cent. As cast iron is very brittle,
it will not bend. It cannot be forged, either. On the other hand, it is
easily shaped by casting.

Steel is an iron-carbon alloy, too. It contains a smaller proportion of
carbon than cast iron contains. Certain elements can improve the pro-
perties of steel, for example, stainless steel contains both nickel and
chromium to prevent corrosion, and most types of high speed steel contain
tungsten to increase hardness.
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CHECK YOUR UNDERSTANDING OF THE TEXT

1 Complete these sentences:

1. The characteristic features of metals are .
. Metals are classified as ..
. Iron is a

.. metal.
are non-ferrous metals.
Two or more metals combined form an .

Brass is an alloy made from
. Cast iron is an alloy of ..
. Steels are alloys of ..
. The characteristics of cast iron are
10. Steel contains a ...........ccn..... Proportion of carbon than cast iron,
11. Stainless steel is an alloy of ...
12. Chromium is added to steel to
13. High speed steels contain
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2 Answer these questions:

1. What are the two groups of materials?

2. What are the characteristics of metals?

3. How can metals be divided? On what basis?

4. Give examples of ferrous and non-ferrous metals!
5. What is an- alloy?

‘What are brass and bronze?

‘What is cast iron?

‘What are the qualities of cast iron?

What is the difference between cast iron and steel?
How can the properties of steel be improved?
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Conductors

Very simply, aconductorisamaterialthat  thatmoves oneofthem will be replicated
allows electriccharge to passalongitasa through the material.

current. Asstated, metals make good Asuperconductor is a material that has
conductors as the electrons of theiratoms noresistanceatall to the flow of current
areloosely boundand free to movethrough  whenkeptbelowacertain temperature. For
the material. For instance, in copper the most superconducting materials, the
electronsare essentially freeandstrongly  critical temperatureis below about 30K
repel each other. Any external influence (30°Caboveabsolutezero).

These freeelectronscan  Thecopperatoms
NO current ﬂowmg moveinanydirection _retaintheirelectrons ___ Wiresurface

Thefree electrons move
towards the positive terminal remainsinplacc
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Conductorsand
insulatorsat work

Conductors and insulators are put to
good use in a household cable

Rubber to be safe g
Thewhole cable s encased in rubber or p
plasticto protectagainstelectricshocks.

Plastic for protection
Thereisa further plastic
insulatoraround eachcopper 3
cabletostopcurrentflowing /4

between them. ; |

Copper
conductor
‘The copperwire

providesan excellent
conductorduetoitslow
resistance.

Colour coded
Eachwireiscolour coded to
ensure correct connection.
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