METALS – STEEL
METAL

PROPERTIES


Copper

Good conductor of heat and electricity.





Bends and stretches easily.


Cast Iron

Hard. Strong. Stiff.


Lead


Low melting point. Does not corrode. Soft. Heavy.


Aluminium

Very light. Strong. Resists corrosion. Good conductor of heat.


Steel


Very strong. Easy to shape. Tough.
[image: image1.jpg]This is a bar of low
carbon steel -~ black
or mild steel.

First we put them in a vice
like this, then using uniform
hammer blows, we will see
how many blows it takes to
bend them to 90°. Keep
count.

Now I'm going to heat the
other ends of these two
bars to a cherry red. Can
you tell me what
temperature that will be?

Yes, 800 or 850 degrees
Centigrade. Now ['ll put
them both in the furnace.

800
degrees?

Fine. And now the
silver steel.

So one blow and it
fractured.

This is a bar of high
carbon steel known as
silver steel. The carbon
content is approximately
1%. The mild steel has

only-1%.

So how many biows for the

Now what I'm going to do
today is to see what effect
heating has on these two

Ll pieces of steel.

And for the low

high carbon steel? carbon steel?

So, now we've heated the
bars to a cherry red and
quenched themina
special type of oil. Now we
can put them back in the
vice. Count how many
blows.

This is the low carbon
steel.

What effect has heating
and guenching had on
these two pieces of steel?

Well, the shiny steel won't

Yes, it's made that one —
bend anymore.

the silver steel —very
brittle. But not the mild
steel.

So why has this
happened?





STEP 1

Make a chart like this. Fill it in using the information from the experiment.

	Aim of the experiment:  to test the effect of heating and quenching two pieces of steel

	Type of steel
	low carbon
	high carbon

	Blows to bend to 90°

            before heating:
after heating:

	9

9
	17
---

	Effect noted: 
· The low carbon steel was unchanged by the heating and quenching.
· The high   carbon steel became very brittle.


STEP 2

There are several names given for each of the two pieces of steel. Write them down in two lists.
low carbon steel 



high carbon steel 
black steel 




silver steel
mild steel 




shiny steel





0.1 % carbon steel 



1 % carbon steel
STEP 3

a) In the INPUT pictures point to the following:
hammer; furnace; vice; quenching oil; low carbon steel; high carbon steel. 
b) Find words in the INPUT which mean the same as:
easily broken; it won't bend = brittle

to break = to fracture
to make something hot = to heat
to make something cooler = to quench
hit = blow
reflecting light = shiny
the same; standard = uniform
about = approximately
STEP 4

Can you answer the teacher's final question? Why did the silver steel break, when the mild steel showed no change?
Because they contain different amounts of carbon, the particles in the two steels are affected differently by different temperatures.
STEP 5 Listening task

Listen to the cassette and say whether the following statements are true or

false. Correct any that are false.
a) Metals are easy to distinguish from non-metals.
b) Magnesium burns easily.
c) All metals have the same properties.
d) All metals are shiny.
e) Most metals react with oxygen.
f) Silicon is a hard metal.
g) Sodium, calcium, potassium and magnesium are all metals. 
h) There are more non-metals than metals.

a F 
b T 
c F 
d T 
e T 
f F 
g T 
h F

Tapescript:

We are all so familiar with metals that it might be quite a surprise to be asked the question: „What is a metal?“

Take magnesium for example. It bums easily. Why then, do we regard magnesium as a metal similar to, say, iron, which will not burn?

The most important properties that distinguish metals from non-metals are:

1 They reflect light and thus are shiny.

2 They are good conductors of heat and electricity.

3 They combine with fluorine and chlorine.

4 Most react with acids and with oxygen.

Apart from these similarities, metals show a great deal of variation. Gold, lead and sodium are very soft materials - much softer, for example, than silicon and graphite, both non-metals. Many metals corrode easily. Gold, chromium and platinum, however, do not. Some metals are very active: sodium, calcium and potassium combine easily with oxygen, chlorine and fluorine. Gold, silver and mercury, on the other hand, do not form compounds so easily.

Metals far outnumber non-metals: only 20 of the 103 elements known today are non-metallic.
STEP 6 Reporting
Instructions for tempering a steel chisel

1 Take a steel chisel.

2 Hold the chisel firmly in a pair of tongs.

3 Place the chisel in a furnace.

4 Heat it to 850 degrees Centigrade.

5 Take it out of the furnace.

6 Quench it in tepid water.

7 Clean the tool with emery cloth.

8 Gently re-heat it over a bunsen burner.

9 When the metal reaches the required temperature, quench it again. 

Now turn these instructions into a report
First we took a steel chisel. We held the chisel firmly in a pair of tongs. We placed the chisel in a furnace. We heated it to 850 degrees. We took it out of the furnace. We quenched it in tepid water. We cleaned the tool with emery cloth. We gently re​heated it over a bunsen burner. When the metal reached the required temperature, we quenched it again.

