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Which statement best describes the difference between cast iron and steel?

(A) Steel contains more free graphite.
(B) Cast iron has higher tensile strength.
(C) Steel has higher compressive strength.
Cast iron has a higher percentage of carbon.
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The following table can be used to assist you when answering the following questions.

Applications of plain carbon irons and steels
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Composition %C | Microstructure | Properties Applications

Dead Mild soft, ductile, canbe | chains, automobile
| o severely cold worked, | body panels
0.05-0.1 reae | MaNlGEDIE-
Mild doesn't harden brackets, bolts, nuts,
appreciably when screws, car wheels,
0,103 quenched, weldable,

can be cold worked

Medium Carbon can be hot or cold crankshafts, brake
formed, suitable for | cables, railway track,
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
heat treatable
Carbon Tool excellent wear balls and rollers for
resistance in plain or | bearings
0615 | hardened condition
ol |
White Cast Iron Fec very hard and brittle, | intermediate stepin |
white colour on production of
fractured surface malleable iron

Paariie |

| Grey Cast Iron « grey on fracture, weak | engine blocks
eease | in tension, strong in
! 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 cast irons are used in the production of various components of braking systems.
Answer the exercises relating to these cast irons. ..
Cementite

White cast
() Draw the microstructure and label the phases present.

Pearlite

(i) Outline the properties of this material and explain in terms of the microstructure why it
possesses these properties.
— Tron: 1.8% to 3.6% carbon; 0.5% to 2.0% silicon.
*  Microstructure

~  Phases, ferrite and cementite in the form of dendrites of pearlite,
surrounded by a matrix of cementite.

— - Properties
— = Veryhard, zero ductilty, (extremely brittle), not machinable.
Extremely hard, strong in compression. Exccllent castability.

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

-+ Modification of properties

-~ — Canbe heat treated to produce pearlitic or ferritic malleable cast
iron.

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

White cast iron s seldom produced, except as an intermediate step in the pro.

duction of malleable irons. However, thin layers of white iron are often prodaced

o the sul;'face of rey ron castings by using metal “chill bars” i the moulding sand
lose to the metal surface; this produces a casting with a strong and hard su,

and a ductile, shock-resistant core. ¢ & dnd hard surface,
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Grey cast iron
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Draw the microstructure and label the phases present.

Pearlite
matrix

= Tron; 2.4% to 3.6% carbon; 1. 0% o 3.0% silicon.

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

possesses these properties.  Microstructure
Pearlitic grey cast iron; phases, graphite flakes in a matrix of
ferrite and cementite in the form of pearlite,
— Properties ——
— — Relatively soft and machinable. Strong in compression but
weak in tension. - Excellent castability, excellent machinability
" Not corroded by brake fluid,

Graphite has little mechanical strength. The microstructural shape of the
= graphite determines many of the properties of the cast iron.

+  Graphite flakes —

Graphite exists as flakes in the microstructure of grey castiron. The
flakes have sharp ends. Itis the sharp ends of the graphite flakes
that are responsible for the grey cast iron having a very low tensile
strength. Under tensile loading stress concentration occurs at the
sharp ends. This stress concentration causes the cast iron to fracture
ata low tensile loading.

Modification of properties
~. Pearlitic grey cast iron can be heat treated to produce a femitic
‘matrix.

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

Pearlitic grey cast irons may be used in engine blocks, brake discs and drums, older

brake calipers and machine castings.
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Graphite
rosettes
Malleable cast iron
(i) Draw the microstructure and label the phases present.

Pearlite
matrix

—  Pearlitic malleable cast iron; phases, graphite rosettes in a

‘matrix of ferrite and cementite in the form of pearlite.
(i) Outline the properties of this steel and explain in terms of the microstructure why the steel
Dossesses these properties.

Malleable cast irons are white cast irons that have received further heat treatment to

remove their hardness and brittleness and replace them with toughness and improved

tensile strength.

+  Graphite nodules and rosettes -
Graphite exists as nodules in spheroidal graphite cast iron and as
rosettes in malleable cast iron. These shapes do not cause stress
concentration.

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

Mallesble Cast Tron. The inherent brittleness of grey cast iron limits its applications
to those purposes where shock-resistance need not be very high. Malleable irons,
however, combine excellent casting qualities witha measure of strength and ductility,
and are produced by suitably annealing white iron castings.

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

— auto disc brake rotors,

brake drums
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Castitonis notused for cables i bridges because:
o itistobeavy

b itis oo cxpensive

¢ it ony sed forcomponeatsthatcam becst
@ itiswerk inension.
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