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(b)  Service properties are the first consideration for materials engineer when designing a

composite for brake pads. List four (4) of these service properties.
Uniform friction properties. The coefficient of friction should not
vary appreciably with variation of load, temperature, and velocity.
‘The brakes must stop the vehicle.

+  High thermal stability; resistance to thermal shock and fatigue. The
‘material should not break down due to temperature variations.

- Lownoise generation. Noise and brake-squealing must be kept to &
minimum.

+ _ Adequate compressive and shear strength. The composite should not
shear or fuil through compressive stress.

+ Suitable hardness. Only minimal wearing or scoring of surfaces,
including the disc and the pads should occur,

+ Suitable toughness. The pad must be able to withstand impact loads.
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(c) Modern cars use sintered components for brake linings. Name some of these materials
used to produce these brake linings.

Modern cars use a sintered metal composite for brake linings. The brake linings

consist of metal particles, usually steel fibres and/or copper fibre and/or brass chips

along with a mixture of all or some of the following, Kevlar® pulp, mineral wool,

_ glass fibres, phosphate fibres, carbon black and friction modifiers (alumina, mica, iron
oxide, graphite and rubber). These are pressed and bonded together with a phenol

~ formaldehyde resin. The metal particles offer good heat dissipation, which makes the
linings resistant to brake fade. They have a stable coefficient of friction.

_ Some pads were made with no metal particles but they were found to wear quickly and
squealed on application. Copper is often added to improve heat dissipation for high-

speed use, and the steel fibres are annéaled to reduce hardness and thus wear on the
cast iron disc rotors or drums. * PR ron !
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(d)  Explain reasons why metal particles are used in brake linings.

Some pads were made with no metal particles but they were found to wear quickly and
squealed on application. Copper is often added to improve heat dissipation for high-

speed use, and the steel fibres are annealed to reduce hardness and thus wear on ?he
cast iron disc rotors or drums.
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(e)  Carbon fibre is used in braking material in aircraft and high powered motor bikes. List three
(3) properties of carbon fibre that makes it suitable for use in brake composites.

Carbon fibre properties as related to braking materials inclade:
* high strength, equal to or better than steel

« light weight, 20% that of steel

* high temperature resistance, MP greater than 3000°C

*  resistance to oxidation, even at high temperature

!

+ low thermal expansion, maintaining dimensional stability

+ selflubricating -
+ good wear resistance

+ excellent reinforcing properties, long and short fibres
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Name and describe the method of manufacture used to shape brake pads.

Brake pads are manufactured by compression moulding. Compression
moulding consists of compressing raw material into a cavity or mould of
the desired shape and applying heat and pressure.

Compression moulding

‘The cavity and plunger of the mould are attached to a compression press.

T The mould is heated to a temperature of 130-190° C, depending upon the =~ ————————

polymer. The pre-formed batched material is then placed into the hot
‘mould and put under pressure of 14-50 MPa. The material softens and is
compressed into the shape of the mould cavity.

Post-cured

‘The finished product is then post-cured in an air-forced oven, at
—  150-200° C for several hours. The cure time depends upon the thickness
of the product, the polymer used, its state of polymerisation when
charged into the mould, the mould temperature, and the moulding
pressure used

Manufacture of Brake Linings

Brake linings are manufactured by frst mixing the various additives with the phenol
formaldehyde resin then placing them info a mould. Heat and pressure are applied fo
promote polymerisation of the resin. Once the lining is made it is then attached to the
steel pad plate or shoe by use of an adhesive, and the lining has protrusions that key
into the piece it s attached to. Some high performance disc pads place an insulating

material between the friction lining and the pad plate to stop heat being transferred
from the pad to the piston and then to the brake fluid,
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Manufacture of Brake Linings

Brake linings are manufactured by first mixing the various additives with the phenol
formaldehyde resin then placing them into a mould. Heat and pressure are applied to
promote polymerisation of the resin. Once the lining is made it is then attached to the
steel pad plate or shoe by use of an adhesive, and the lining has protrusions that key
into the piece it s attached to. Some high performance disc pads place an insulating
material between the friction lining and the pad plate to stop heat being transferred
from the pad to the piston and then to the brake fluid.
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(a)  Define the term ‘composite materiaf .

Composites are a large and growing area of great importance to the world of
engineering. Composites offer higher specific strengths (i.c. higher strength to weight
ratios) than metals and also offer desirable corrosion resistance, and often good
thermal resistance. )
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