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A 08% eutectoid plain-carbon steel is heated and then water quenched to achieve
‘maximum hardness.

What will the final microstructure be?
(A)  Austenite

(B) Cementite

(C) Martensite

(D) Pearlite
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Which of the following plain carbon steel microstructures would be best for the r

‘manufacture of gears and shafts?
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Which of the following microstructures shows a water quenched high carbon steel?
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‘The column is manufactured by cold rolling 0.4% carbon steel.
Sketch and label the resulting microstructure.
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Steels and cast irons are extensively used to manufacture many components in braking systems.
Steels and cast irons are made up of a matrix of ferrite, cementite and pearlite (which is a
combination of ferrite and cementite.

Describe the features of each of the following constituents of steel and cast ion.
() Ferrite

Ferrite

Ferrite is a very soft, ductile phase comprising of BCC iron with a very J—
small amount of carbon dissolved in the iron. The amount of carbon
dissolved varies with the temperature, ranging from 0.008% at room
temperature to 0.025% at 723°C.

(i) Cementite

Cementite

Cementite is a very hard, brittle phase comprising of Body Centred Cubic
Structure (BBC) iron with 6.67% carbon dissolved in the iron. Itisa —
compound and thus has a chemical formula, Fe3C.

(iii) Pearlite
Pearlite

Pearlite is a mixture of the two phases, ferrite and cementite and is
therefore not a phase. It appears in most steel equilibrium —
microstructures. Pearlite is a lamella or plate-like structure with
alternating thin plates of ferrite and cementite. It is a micro-constituent
as it is a feature in the microstructure,
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Composition %C | Microstructure | Properties Applications

Dead Mild soft, ductile, canbe | chains, automobile
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0.05-0.1 reae | MaNlGEDIE-
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0,103 quenched, weldable,

can be cold worked

Medium Carbon can be hot or cold crankshafts, brake
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0.3-06 forging and heat axles
o | treatment
High Carbon sitable when high suspension springs,
strength and hardness | wire cables, wear
0608 are needed. plates
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Carbon Tool excellent wear balls and rollers for
resistance in plain or | bearings
0615 | hardened condition
ol |
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white colour on production of
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| Grey Cast Iron « grey on fracture, weak | engine blocks
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! o
§

caprie | compression, britle,

castable

Malleable Cast
Iron

excellent casting auto disc brake rotors,
properties, improved | brake drums
strength and ductilty
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The following steels are used in the production of various components of braking systems. Answer
the exercises relating to these steels.

0.15% carbon steel

(i)

(ii)

(i)

(iv)

Draw the microstructure and label the phases present.

Ferrite

Pearlite

Outline the properties of this steel and explain in terms of the microstructure why the steel
possesses these properties.

‘Two mechanical properties ~ malleable and ductile.

Microstructure/properties ~ the microstructure consists mainly of
= ferite grains, with  small amount of pearlite in the form of plates of

ferrite and cementite. The ferrite is soft, ductile and malleable, and

as the ferrite s the continuous phase, and the predominate phasa, the
- mechanical properties are those of ferrite.

1]

Write down any methods that may be used to modify these properties.

Modification of properties — the properties can be modified by cold
working or alloying. The steel cannot be hardened by heat
treatment.

Write down what brake components would be produced from this steel.

— Use in brake systems — backing plate for discs.

" chains, automobile
__ body panels
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0.35% carbon steel
(i) Draw the microstructure and label the phases present.

Pearlite

Ferrite

(i) Outline the properties of this steel and explain in terms of the microstructure why the steel
possesses these properties.

‘Two mechanical properties  ductile and tough.

|

Microstructure/properties — the microstructure consists mainly of
ferrite grains, with approximately 30% of pearlite in the form of
plates of ferrite and cementite. The- ferrite is soft, ductile and
" malleable, and is still the continuous phase. Due to the increased
amount of cementite the UTS and hardness is higher than that of the
0.1% C steel.

(i) Write down any methods that may be used to modify these properties.

~ Modification of properties — the properties can be modified by cold
- working or alloying. The steel cannot be hardened by heat treatment.

(iv)  Write down what brake components would be produced from this steel.

Use in brake systems —nuts and bolts.
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0.8% carbon steel
() Draw the microstructure and label the phases present. ~_—

Pearlite

AN

(i) Outline the properties of this steel and explain in terms of the microstructure why the steel
possesses these properties.

Two mechanical properties — very bard with a high tensile strength.

"~ Microstructure/properties  the microstructure consists of pearlite in
_ the form of plates of ferrite and comentite. Due to the increased

amount of cementite and its distribution throughout the
— microstructure, the UTS and hardness are very high. —_—

(iii)  Write down any methods that may be used to modify these properties.

Modification of properties ~ the propertics can be modified by using
heat treatment to harden and temper the steel. Alloying can also be

used.

(iv)  Write down what brake components would be produced from this steel.

- Use in brake systems — brake cable wire.

- suspension springs,
wire cables, wear
~ plates
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1.2% carbon steel
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(iii)

(iv)

Draw the microstructure and label the phases present.

Pearlite

Cementite

Outline the properties of this steel and explain in terms of the microstructure why the steel
possesses these properties.

—Two mechanical properties ~ very hard with very low ductility, that
is, it is very brittle.

Microstructre/properties — the microstructire consists of pearlite
 grains in the form of plates of ferrite and cementite, surrounded by a
__ continuous phase of cementite. Due to the increased amount of

cementite and its distribution throughout the microstructure as a
- continuous phase, the hardness is very high, and ductility very low.,

|

Write down any methods that may be used to modify these properties.
Modification of properties ~ the properties can be modified by using ~ + ————————

heat treatment to harden and temper the steel. Alloying can also be
used,

Write down what brake components would be produced from this steel.

- Use in brake systems — cutting tools,
- balls and rollers for

bearings
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“The forks of a forkliftare made from a noreaalised 0.4% carbon steel,

In the cicle provided, sketch and label a representative microstructure
for this steel.
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