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Modern truck and car tyres are a composite of several materals. Suitable: 2
materials are combined with the vuleanised rubber (o improve tyre
p:rfon'nancc

Name a suitable matetial, and justiy its inclusion in the composicc.
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Enginesrs need o selot materals fo the matotike helnix. Acslonle
Iutadions styrene (ABS)is a typical chace fo the exerior shellof th helmet.

Explain the in-serics and manufaciuing properics of serylontle butadiene
ghene (ADS) that make t & sutabl choice.
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Eeiosshell of the helmes — ABS

In-service properties
- Lige

+ Relatvely strong.
+ Relatively ough
+ Relaively flexble

Manufactssing properies:
- Themmo-softning polymer

+ Readily colowed

+ Basly moulded to complex shape
+ Lends tself 10 mass production
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Exterior shell of the helmet — ABS

Tn-service properties:

+ Light

+ Relatively strong

+ Relarively tough

+ Relatively flexible
Manufacturing properties:

+ Thermo-softening polymer

- Readily coloured

+ Easily moulded to complex shape
« Lends itself to mess production
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Two different crane types are shown.

Mechanical winch system

() What are the advantages of the hydraulic system compared with the 2
‘mechanical system for operating the boom?
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“The disgrem shows a hydravlc elevator and a cable elevetor

Hydraulic elevator Cable elevator

Contrastthe apecaton of a hycrauli clevtor with ht of  cable levator.
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Describe how the development of a specific material has changed bicycle 3
frames. In your answer, identify the specific material.
Carbon fibre epoxy matrix composite. This composite material has a high specific strength which
allows for thinner walled tubes and a lower mass frame when compared to other materials.

Carbon fibre reinforced composites have allowed single piece monocogue construction. This
gives a lightweight, aerodynamic bicycle frame which increases efficiency.
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A car with a petrol engine has a 12 volt DC electrical system. 3

How is the electricity generated, stored and then changed to a different voltage
system within the car?

Electricity Is generated by the petrol engine driving an alternator { or generator) that is stored in a
battery. The 12 volt is converted to a higher voltage required for the ignition system by using colls (
or transformer)




image11.png




image12.png
(1) Give reasons for selecting an aluminium alloy for the side panel of the truck.

Aluminium llow is chosen for this application as it has a good strength 10 weight
tatio, i casily shaped, waterproof, corrosion resistant and is casy to fabricate (eute,
shape, weld). Available in large sheels and takes mos finishes.
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Many electric hybrid bicycles are regenerative braking to charge the battery. Explain the process of
regenerative braking.

Regenerative braking uses the kinetic energy of a vehicle during the braking to rotate the electric
motor. This tums the electric motor into a generator that generates electricity to charge the
batteries as well as slowing the vehicle due to the resistance offered by the generator. -
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A hybrid vehicle has the following components:
+ petrol internal combistion engine

+ fuel tank .

« electric motor/generator

+ baiteric.
Electric molor/generator
4
B,
Batteries
Petrol eagine.
(@) Suggest how integrated systems in a hybrid vehicle may achieve improved 3

efficency compared with convesions ptol shicles
© The yhrid vehicle uses. sysdens of botd ideral
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Question 18 continues on page 34

* Downsized conbushon engine. proudes officiensy in el wic
¢ Elechical Holor rdues Jeed comseipion .
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