SoW Level 3 Advanced Technical Extended Diploma in the Automotive Industry (4292) git);g?
ulias

Unit 304: Automotive mechanical systems

Please revise the following text to suit your requirements.

This sample scheme of work covers both classroom and workshop

based learning for Unit 304. It is based on 90 hours across Centres should also provide opportunities within the unit content to
23 sessions plus additional hours for independent learning. introduce the following wider skills and government initiatives:
This is only an example of a possible scheme of work. You can e English, mathematics and ICT

use it as itis, adjust it or extract content to suit your delivery e employability skills and behaviours

needs, or the needs of individual learners. e British values (including the Prevent strategy).

The schemes of learning are intended to be learner focused, and Centres should also incorporate the following themes, where
embrace current pedagogical methodology such as flipped and appropriate. Although they are not specifically referred to in the
blended learning. scheme of learning, City & Guilds regards these as essential in the

. . . , . . teaching of the qualification:
A version of this scheme of learning with full supporting materials g d

is also available to purchase on SmartScreen.co.uk. e gpiritual, moral, social and cultural issues

e health and safety considerations, in particular the need to
impress upon learners the fact that they must preserve the
health and safety of others as well as themselves

e environmental education and related European issues.

Where possible we have included blended learning activities that
make good use of technology so as to help centres fulfil the
minimum amount of digital teaching recommended by government.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 1: Introduction to engine design Suggested teaching time: 3 hours

Learning outcome: Know engine layouts, components and operating principles.

Suggested teaching Suggested resources
Hillier's Fundamentals of

Topic 1.1 Begin by explaining to the group the first concepts of the engine and how it has developed into Motor Vehicle Technology — A
) the power units we know today. Hillier
Engine layouts and Nelson Thornes, 2nd edition
types. ISBN-13: 978-1408515181
Explain to the learners the different types of engine, their design features and reasons for use.
To include: Bosch Automotive Handbook
e in-line — Robert Bosch
e Vvee Gmbh, 9th Edition
o flat
¢ single and multi-cylinder
° Spark |gn|t|0n ISBN: 13: 978-1119032946
e compression ignition Motorcycle Maintenance and
e two stroke and four stroke. Repair — G Stokes

Heinemann, 1st edition
ISBN-13: 978-0435127596

Opportunity for applied learning

e Split learners into groups and assign several engine types from the list above. Learners to Light and Heavy Vehicle

research the different engine designs and configurations for several vehicles that use the Technology — M Nunney
engine type. Routledge, 4th edition

I~ ISBN-13: 978-0750680370
e Learners to present findings to the other groups.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 2: Engine terminology Suggested teaching time: 5 hours

Learning outcome: Know engine layouts, components and operating principles.

Topic Suggested teaching Suggested resources
Hillier's Fundamentals of

Topic 1.2 Recap lesson 1 with regard to the engine design and layout. Motor Vehicle Technology — A
Enai inoloav. Describe to the learners the terminology used in respect of engines: Hillier N
ngine terminology Nelson Thornes, 2nd edition
e top dead centre (TDC) ISBN-13: 978-1408515181
e bottom dead centre (BDC)
e cylinder bore Bosch Automotive Handbook
e stroke — Robert Bosch

e engine and cylinder capacity

e swept volume

e compression ratio

e valve timing (including valve lead, lag and overlap)
e pressure charged.

Gmbh, 9th edition
ISBN-13: 978-1119032946

Motorcycle Maintenance and

Learners will also need to be able to carry out calculations for: Repair — G Stokes
Heinemann, 1st edition
e swept volume ISBN-13: 978-0435127596

e compression ratio.

Light and Heavy Vehicle

Technology — M Nunney

Routledge, 4th edition

e Learners to construct a valve timing diagram from engine data supplied indicating the ISBN-13: 978-0750680370
lead, lag and overlap.

e Learners to disassemble engines in the workshop and take the measurements required
to be able to calculate the swept volume and compression ratio.

Opportunity for applied learning
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Lesson 3: Engine components and construction Suggested teaching time: 5 hours
Learning outcome: Know engine layouts, components and operating principles.
Topic Suggested teaching Suggested resources

Hillier's Fundamentals of

Topic 1.3 Recap lesson 2 regarding engine terminologies. Motor Vehicle Technology — A
) ) Hillier
Engin nstr n .
gine constructio _ _ _ _ _ Nelson Thornes, 2nd edition
and operation. Explain to learners the construction and purpose of the listed engine components with ISBN-13: 978-1408515181

regard to two stroke and four stroke engines. Where possible, use practical examples to

. . Bosch Automotive Handbook
reinforce learning:

9th Edition —Robert Bosch

e cylinder head Gmbh ISBN: 13: 978-

e cylinder block 1119032946

* crankcase www.cambridge.k12.wi.us/cm
e cylinder liners s_files/resources/ch.4.pdf

e crankshaft

o flywheel L

w.com/pdf/sampchap/978160

e pistons
: 5250526 ch05.pdf

e connecting rod

e valves and valve operating mechanisms. Video links:
YouTube

Opportunity for applied learning Basic principles of two stroke

 Insmall groups learners research and present on the construction and materials used for | petrol engine:

the engine components listed above. WWW.youtube.com/watch?v=4
LXYV9IBkgb8
© 2016 City and Guilds of London Institute. All rights reserved Page 4 of 24


http://www.cambridge.k12.wi.us/cms_files/resources/ch.4.pdf
http://www.cambridge.k12.wi.us/cms_files/resources/ch.4.pdf
http://www.g-w.com/pdf/sampchap/9781605250526_ch05.pdf
http://www.g-w.com/pdf/sampchap/9781605250526_ch05.pdf
http://www.g-w.com/pdf/sampchap/9781605250526_ch05.pdf
http://www.youtube.com/watch?v=4LXYV9Bkqb8
http://www.youtube.com/watch?v=4LXYV9Bkqb8

SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 4: Engine fuel systems — Petrol Suggested teaching time: 3 hours

Learning outcome: Know engine layouts, components and operating principles.

Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor
Vehicle Technology — A Hillier
Nelson Thornes, 2nd edition
ISBN-13: 978-1408515181

Topic 1.4 Recap from previous lesson regarding engine construction.

Ancillary engine
systems. Discuss with the learners the construction and operating principles of petrol fuel
systems. Cover the evolution and progression of petrol fuel systems, and the

. . . . . L Bosch Automotive Handbook —
requirements in relation to emission regulations and fuel efficiency.

Robert Bosch
Gmbh, 9th edition

With regard to petrol fuel systems, discuss:
g P ystems, ISBN-13: 978-1119032946

e carburettor

¢ single point fuel injection

° multi point fuel injection www.howacarworks.com/basics/how-

a-fuel-injection-system-works

Opportunity for applied learning
www.howacarworks.com/basics/how-

the-fuel-system-works-fixed-jet-
carburettors

e Learners to research these systems, compare their use, and list the advantages
and disadvantages of each.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 5: Engine fuel systems (diesel) Suggested teaching time: 3 hours

Learning outcome: Know engine layouts, components and operating principles.

Topic Suggested teaching ‘ Suggested resources

Hillier's Fundamentals of Motor Vehicle
Technology — A Hillier

Nelson Thornes, 2nd edition

ISBN-13: 978-1408515181

Topic 1.4 Recap from previous lesson regarding petrol fuel systems.

Ancillary engine
systems. Discuss with the learners the construction and operating principles of diesel fuel
systems. Cover the evolution and progression of diesel fuel systems, and the

. . : . . i, Bosch Automotive Handbook — Robert
requirements in relation to emission regulations and fuel efficiency.

Bosch
Gmbh, 9th edition

In regard to diesel fuel systems, discuss: ISBN-13: 978-1119032946
¢ indirect injection
e direct injection

« modern common rail systems. Light and Heavy Vehicle Technology — M

Nunney
Routledge, 4th edition
ISBN-13: 978-0750680370

Opportunity for applied learning
e Learners to research these systems, compare their use, and list the

advantages and disadvantages of each. www.dieselnet.com/tech/diesel fi comp.p

hp
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 6: Engine ignition systems Suggested teaching time: 3 hours

Learning outcome: Know engine layouts, components and operating principles.

Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor
Vehicle Technology — A Hillier
Nelson Thornes: 2nd edition
ISBN-13: 978-1408515181

Topic 1.4 Recap from previous lesson regarding diesel fuel systems.

Ancillary engine
systems. Discuss with the learners the construction and operation of the various ignition
systems and the rationale in the progression from distributor to distributor-less

Bosch Automotive Handbook —
systems.

Robert Bosch
Gmbh, 9th edition

With regard to ignition systems, discuss: ISBN-13: 978-1119032046
e distributor systems

e distributor-less systems.
www.howacarworks.com/basics/how-

the-ignition-system-works

Opportunity for applied learning

e Learners to research these systems, compare their use, and list the advantages

and disadvantages of each. what-when-
how.com/automobile/distributorless-

ignition-automobile/
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 7: Engine air and exhaust systems Suggested teaching time: 3 hours

Learning outcome: Know engine layouts, components and operating principles.

Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor Vehicle
Technology — A Hillier

Nelson Thornes, 2nd edition

ISBN-13: 978-1408515181

Topic 1.4 Recap from previous lesson regarding engine ignition systems.

Ancillary engine

systems. Explain to the learners the construction and operation of both the listed systems,
highlighting the effect that the current emission laws have had on the design of
these systems: Bosch Automotive Handbook — Robert
e air supply systems (pressure charged and turbo charged) Bosch
o exhaust systems (EGR, DPF, catalytic converter) Gmbh. 9th edition

ISBN: 13: 978-1119032946
Opportunity for applied learning

e Learners to research the differences in air supply and exhaust systems,

compare their use, and list the advantages and disadvantages of each. Light and Heavy Vehicle Technology —

M Nunney
Routledge, 4th edition
ISBN-13: 978-0750680370

www.theaa.com/motoring advice/fuels-
and-environment/diesel-particulate-
filters.html

www.cambustion.com/products/egr
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 8: Introduction to vehicle transmission systems Suggested teaching time: 3 hours

Learning outcome: Understand the operation and construction of transmission systems.

Topic Suggested teaching Suggested resources
Topic 2.1 Explain to learners the purposes of vehicle transmission systems: ;Ilellclirrllz;;gd—aﬁﬂi]ﬁiag? of Motor Vehicle
Purpose of the e To provide a smooth take up of drive. Nelson Thornes, 2nd edition
transmission system. e To allow a permanent and temporary break in the drive. ISBN-13: 978-1408515181

e To provide an increase in torque.

e To allow for a range of vehicle speeds. Bosch Automotive Handbook — Robert

Bosch
Gmbh, 9th edition
ISBN-13: 978-1119032946

e To transmit the drive through various angles.

Opportunity for applied learning

e Ask learners in groups to research other forms of clutch and
transmission system design in propelled vehicles.

o They discuss their findings with the whole group, listing the advantages
and disadvantages of all variants found.

© 2016 City and Guilds of London Institute. All rights reserved Page 9 of 24



SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 9: Vehicle clutch systems Suggested teaching time: 4 hours

Learning outcome: Understand the operation and construction of transmission systems.

Topic Suggested teaching Suggested resources
Topic 2.2 Recap from previous lesson regarding the transmission principles. \I—/lglrl]?éé Frzgﬂﬁg]gg;al_s AOfHI\i/IIICi)é?r
; Nelson Thornes, 2nd edition
nstr nan '
Construction and _ _ _ _ _ | ISBN-13: 978-1408515181
operation of Explain the purpose, construction and operation of single and multi-plate clutches, including:
transmission system .
o clutch drive and pressure plates _
components and . . Motorcycle Maintenance and
. o clutch operating mechanisms :
units. Repair — G Stokes
o wetand dry clutches. Heinemann, 1st edition
ISBN-13: 978-0435127596
Opportunity for applied learning
. : . L . . Light and Heavy Vehicle
e Learners to research single and multi-plate clutches, and their applications in relation to: Technology — M Nunney
o vehicle size Routledge, 4th edition
o weight ISBN-13: 978-0750680370
o engine torque
o design features.
e Carry out a practical activity to remove and reassemble clutch units, paying particular
attention to their construction and specific characteristics.
© 2016 City and Guilds of London Institute. All rights reserved Page 10 of 24



SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 10: Manual gearbox Suggested teaching time: 6 hours

Learning outcome: Understand the operation and construction of transmission systems.

Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor
Vehicle Technology — A Hillier
Nelson Thornes, 2nd edition
ISBN-13: 978-1408515181

Topic 2.2 Recap from previous lesson regarding the clutch operation and design.

Construction and
operation of Explain the purpose, construction and operation of manual gearboxes. To cover:
transmission system

components and ¢ the need for a range of gear ratios

. Light and Heavy Vehicle
e gearbox construction and power paths. g VY

units. Technology — M Nunney
Routledge, 4th edition
ISBN-13: 978-0750680370
Opportunity for applied learning
e Carry out a practical activity to strip and reassemble gearbox units paying particular www.howacarworks.com/basics
attention to the type of gears used and the power flow through the gears and shafts. [how-manual-gearboxes-work
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 11: Automatic gearbox Suggested teaching time: 5 hours

Learning outcome: Understand the operation and construction of transmission systems.

Topic Suggested teaching Suggested resources
Topic 2.2 Recap from previous lesson regarding the manual gearbox principles. \I—/lglrl]?éé Frzgﬂﬁg]gg;al_s AOfHI\i/IIICi):z?r
; Nelson Thornes, 2nd edition
nstr nan !
Construction and _ _ _ _ _ ISBN-13: 978-1408515181
operation of Explain the purpose, construction and operation of the following automatic gearbox
transmission system | components: _
components and o WWW.howacar.works.com/basms
units o fluid drives /how-automatic-gearboxes-
¢ hydraulic and electronic gear selection work
e types of gearing
e constantly variable transmission (CVT).
http://users.sussex.ac.uk/~tafb8
[etileti_ 19 CVTransmission.pdf
Opportunity for applied learning
e Carry out a practical demonstration to strip and reassemble a FWD automatic gearbox
unit paying particular attention to the type of gear trains and clutches used and the
power flow through the gears and shafts.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292)

Unit 304: Automotive mechanical systems

Lesson 12: Vehicle drive-line arrangements

Learning outcome: Understand the operation and construction of transmission systems.

Topic

Topic 2.2

Construction and
operation of
transmission system
components and
units.

Suggested teaching

Recap from previous lesson regarding the automatic gearbox principles.

Explain the purpose, construction and operation of the following drive-line components:

e arrangements for front, rear and four wheel drive
e bearing types and layouts for hubs and shafts
e chain, belt and sprocket drives.

Opportunity for applied learning

e Carry out a practical activity to strip and refit hub assembly units paying particular
attention to the type of bearings and hub/shaft layout with regard to front, rear and four
wheel drive layouts.

Suggested teaching time: 5 hours

City&g
Guilds

Suggested resources

Hillier's Fundamentals of Motor
Vehicle Technology — A Hillier
Nelson Thornes, 2nd edition
ISBN-13: 978-1408515181

Motorcycle Maintenance and
Repair — G Stokes
Heinemann, 1st edition
ISBN-13: 978-0435127596

Light and Heavy Vehicle
Technology — M Nunney
Routledge, 4th edition
ISBN-13: 978-0750680370

© 2016 City and Guilds of London Institute. All rights reserved
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 13: Transmission related calculations Suggested teaching time: 3 hours

Learning outcome: Understand the operation and construction of transmission systems.

Topic Suggested teaching ‘ Suggested resources
Topic 2.3 Introduce the lesson explaining the reasons for the related calculations. \ljglrll?crlz '.T.ggﬂﬁg}gg;al_s :le\i/lll(i)é(r)r
. : Nelson Thornes, 2nd edition
Mathematical skills ’
_ ) _ ) ISBN-13: 978-1408515181
for clutch, gearbox | Working with the learners show how the following calculations are worked out:
and drive-line . . L _
calculations. o cl.ut.ch torque — (Torque = spring force x coefficient of friction x mean radius x number of
friction surfaces)
e gearbox and final drive ratio
o simple — (Gear ratio = diameter of driven gear + diameter of driver gear)
o compound — (Gear ratio = (diameter of driven gear + diameter of driver gear) x
(diameter of driven gear + diameter of driver gear)
e torque multiplication — (Torque output = Torque input x gear ratio x efficiency).
Opportunity for applied learning
e Learners to complete calculations using example data supplied by the tutor.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 14: Introduction to vehicle braking systems Suggested teaching time: 3 hours

Learning outcome: Understand the operation and construction of chassis systems.

Topic ‘ Suggested teaching Suggested resources

) . . . . . Hillier's Fundamentals of
Topic 3.1 Explain to learners the principles that enable braking systems to meet their functional Motor Vehicle Technology — A

requirements, including the following: Hillier

Braking systems. .
9y e role of friction Nelson Thornes, 2nd edition

o use of levers, rods, cables, compressed air and hydraulics to transmit/increase force ISBN-13: 978-1408515181

o the effect of weight transfer

e prevention of brake fade and wheel lock. Light and Heavy Vehicle
Technology — M Nunney
Routledge, 4th edition

Opportunity for applied learning ISBN-13: 978-0750680370

e Learners to work in groups to research the causes and prevention of brake fade and
wheel lock, then present their findings to the class.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds

Lesson 15: Braking system operation Suggested teaching time: 5 hours
Learning outcome: Understand the operation and construction of chassis systems.
Topic ‘ Suggested teaching Suggested resources

_ . Hillier's Fundamentals of
Topic 3.1 Recap on the previous lesson. Motor Vehicle Technology — A

. Hillier
Braking systems. _ _ _ _ _ Nelson Thornes, 2nd edition

Explain to learners the advantages and disadvantages for the operation of split hydraulic ISBN-13: 978-1408515181

braking systems.

. . . www.howacarworks.com/basi
Opportunity for applied learning cs/how-the-braking-system-

e Carry out a practical activity investigating the different braking systems and layouts. works
e Carry out brake roller testing and calculate the braking efficiency (if possible).
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Lesson 16: Braking system components Suggested teaching time: 5 hours
Learning outcome: Understand the operation and construction of chassis systems.
Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor
Vehicle Technology — A Hillier

; Nelson Thornes, 2nd edition
Braking systems. _ - _ ISBN-13: 978-1408515181
Explain to learners the purpose and working principles of braking system components,

including the following:

Topic 3.1 Recap on previous lesson.

Motorcycle Maintenance and

e master cylinders Repair — G Stokes
e brake servos Heinemann, 1st edition
e brake cylinders and callipers ISBN-13: 978-0435127596

e brake shoes, drums, pads and discs

*  air brake compressor Light and Heavy Vehicle

e air brake chambers Technology — M Nunney

e equalisation valves. Routledge, 4th edition
ISBN-13: 978-0750680370

Opportunity for applied learning www.howacarworks.com/basics

e Carry out a practical activity of removing and inspecting braking components to enable | /how-the-braking-system-works
learners to get a visual recognition of the system.

www.snwreadymix.com/docum
ents/DriverSafetyTopicO8Augus
t2013AirBrakes.pdf
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 17: Introduction to vehicle steering systems Suggested teaching time: 3 hours

Learning outcome: Understand the operation and construction of chassis systems.

Topic Suggested teaching Suggested resources
Topic 3.2 Introduce the topic of steering systems. u’gg: %Zﬁiré?:?ggﬂ;g;y _A
: Hillier
rn ms. "
Steering systems ) ) ) ] ) ] Nelson Thornes, 2nd edition
Explain and discuss with the learners the purposes and functional requirements of various ISBN-13: 978-1408515181
steering system components:
¢ providing a means of changing vehicle direction with minimum driver effort
e providing a degree of feel without transmitting shock loading to the driver
e achieving minimal tyre slip.
Opportunity for applied learning
e Learners to research the differing solutions that vehicles offer to the functional
requirements listed above.
© 2016 City and Guilds of London Institute. All rights reserved Page 18 of 24
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Unit 304: Automotive mechanical systems

Lesson 18: Steering geometry Suggested teaching time: 3 hours

Learning outcome: Understand the operation and construction of chassis systems.

Topic Suggested teaching Suggested resources

. . Hillier's Fundamentals of Motor
Topic 3.2 Recap on previous lesson. Vehicle Technology — A Hillier

. Nelson Thornes, 2nd edition
Steering systems. _ - _ _ _ ISBN-13: 978-1408515181
Describe to learners the working principles which enable the functional requirements to

be met. Include:

www.motor.org.uk/documentlibrar

e incorporating the Ackermann principle for true rolling motion y/Sep%2009/TT%20 %20Sept%
e using camber angle and swivel pin inclination for centre point steering 2009.pdf

e using caster angle to provide directional stability and self centring steering
e using rake and trail angles to maintain stability and responsiveness

e the need for correct wheel alignment (toe-in and toe-out). www.carbibles.com/steering_bible

.html

Opportunity for applied learning

¢ Calculate movement ratio, force ratio and efficiency of various steering gearboxes
e Carry out practical demonstration using a 4 x wheel alignment rig to allow learners
to see how the various angles are measured and adjusted.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Unit 304: Automotive mechanical systems

Lesson 19: Steering components Suggested teaching time: 5 hours

Learning outcome: Understand the operation and construction of chassis systems.

Topic ‘ Suggested teaching ‘ Suggested resources

Hillier's Fundamentals of Motor
Vehicle Technology — A Hillier
Nelson Thornes, 2nd edition
ISBN-13: 978-1408515181

Topic 3.2 Recap on previous lesson.

Steering systems.

Describe to learners the purpose and working principles of the main steering system
components, to include:

. Motorcycle Maintenance and
* steering racks Repair — G Stokes
e steering components Heinemann, 1st edition

e wheel and column ISBN-13: 978-0435127596
e steering gearboxes
assisted steerin tems (hydraulic and electrical . .
© assisted steering systems (hydrauli ical) Light and Heavy Vehicle

e headstock and forks Technology — M Nunney
¢ front hubs and bearings. Routledge, 4th edition

ISBN-13: 978-0750680370

Opportunity for applied learning

e Carry out a practical workshop session stripping and reassembling various steering
and hub components.
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SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292) Cityés

Guilds
Lesson 20: Introduction to vehicle suspension systems Suggested teaching time: 3 hours
Learning outcome: Understand the operation and construction of chassis systems.
Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor

Topic 3.3 Introduce the new topic on suspension systems. Vehicle Technology — A Hillier
; Nelson Thornes, 2nd edition
Suspension systems. _ _ _ _ ISBN-13: 978-1408515181
Explain the different types of suspension system, how they differ and the reasons for
using each:

¢ independent
¢ non-independent.

Opportunity for applied learning

e Learners to research different variants of suspension systems used on a range of
vehicles, comparing the advantages and disadvantages of each.
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Guilds
Unit 304: Automotive mechanical systems

Lesson 21: Suspension principles Suggested teaching time: 4 hours

Learning outcome: Understand the operation and construction of chassis systems.

Topic Suggested teaching Suggested resources
Topic 3.3 Recap on previous lesson on vehicle suspension systems. u’gg: %Zﬁﬂ:?jr?ggéilglg;y B
: A Hillier
Suspension systems. "
P y ) ) ] ] ] Nelson Thornes, 2nd edition
Discuss the main purposes and functional requirements of the various systems: ISBN-13: 978-1408515181
e minimising the effects of road surface irregularities
¢ maintaining wheel contact on the road
e transmitting driving and braking torques
¢ |ocating axles
e supporting the sprung weight
e minimising the un-sprung weight.
Opportunity for applied learning
e Learners to research various suspension systems in two different classes of vehicle
indicating how the requirements listed above are met.
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Guilds
Unit 304: Automotive mechanical systems

Lesson 22: Suspension components Suggested teaching time: 5 hours

Learning outcome: Understand the operation and construction of chassis systems.

Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor Vehicle
Technology — A Hillier

Nelson Thornes, 2nd edition

ISBN-13: 978-1408515181

Topic 3.3 Recap previous lesson on suspension principles.

Suspension systems.
Learners will need to recognise and be able to state the purpose and

working principles of the suspension system components to include:

Motorcycle Maintenance and Repair — G
e beam axles

_ Stokes
o live axles Heinemann, 1st edition
e suspension struts ISBN-13: 978-0435127596

e wishbones
e suspension and spring linkages

. . : , Ligh H Vehicle Technology — M
e springs (leaf, coll, torsion, rubber, air) ight and Heavy Vehicle Technology

Nunney

e suspension dampers (telescopic and lever) Routledge, 4th edition
o telescopic forks ISBN-13: 978-0750680370
o telelever and duolever systems
¢ ball joints and bushes
e anti-roll bars
e bound and rebound stops.

Opportunity for applied learning
e Carry out a practical workshop session stripping and reassembling

some of the above listed suspension components.
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Unit 304: Automotive mechanical systems

Lesson 23: Wheels and tyres Suggested teaching time: 3 hours

Learning outcome: Understand the operation and construction of chassis systems.

Topic Suggested teaching Suggested resources

Hillier's Fundamentals of Motor
Vehicle Technology — A Hillier
Nelson Thornes, 2nd edition

Suspension systems. _ o ISBN-13: 978-1408515181
Identify and understand the following with regard to wheels and tyres:

Topic 3.3 Introduce the new topic around wheels and tyres.

e different tyre and wheel construction . .
Y Motorcycle Maintenance and Repair —

e tyre speed ratings G Stokes
e tyre legal requirements Heinemann, 1st edition
e tyre load indexing. ISBN-13: 978-0435127596

http://what-when-

Opportunity for applied learning how.com/automobile/tyre-construction-
. . o . automobile/
e Carry out a practical workshop session stripping and reassembling wheel and
tyres.
www.blackcircles.com/general/sidewall
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