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Introduction

Aim:

The Aim of the report, tergampare and contrast vehicle chassis and suspension design features
which achieve specific vehicle behavioural characteristics. This report will be split up into three

sections; Research, Excel Graphs and spreadsheet, Analysis.




Research

For this section you are te.research what effects the handling and comfort of a vehicle and
discuss the set-up choices that can influence these. Consider how the handling and comfort
balance of a race vehicle, supercar and road vehicle may differ and why this would be acceptable
in each case?

Chassis

Chassis are the main component of a vehicle. Each chassis design has different purposes for
example for a utility vehicle a ladder chassis would be the most appropriate due to its stiffness,

durability and that is it cost affective and convenient to repair if damaged.




Ladder Frame chassis
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https:/fimages.cdn.circlesix.cof/image/1/700/o/uploads/posts/2018/11/850fc56d20bg
5c9eo41ab3afs5c94583c¢.jpg

Ladder frame chassis are common on vehicle which are designed to carrying heavy load and
even off-road capable vehicle. Due to its material choice mainly steel they are heavy but also
having this the vehicle will be very strong and durable. For comfort the ladder chassis is not the
most comfortable, due to its stiffness all forces and vibration are transferred across the whole
vehicle. For handling the Ladder chassis is great when it comes to off road or when used for
utility purposes for example heavy goods. Ladder Chassis are commonly used in various
vehicle for an example Range rover line ups, this is due to is simplicity and also its structure

rigidity and also the cost




Monocoque Chassis

https://3 bp blogspot.com/-
XxQLNB jihDlg/UafEXGVHfXI/AAAAAAAAIvA/swBEPvSR 9¢/s 1600/Monocoque-

Chassis.jpg

Monocoque Chassis is the most commonly used chassis design on a modern vehicle, this is due
to its fast manufacturing process as almost everything is done by robots. Monocoque chassis
are the standard when it comes to modern vehicle, this is due to its excellent crash rating. when
developing an monocoque chassis it can be expensive due to everything being developed in
CAD (computer Aided Design). The handling characteristic on a monocoque chassis are very
impressive as the chasstsTre designed to meet regulations which needs to meet up to certain
standard. the preblems with this the monocoque design are that it is not suitable for small batch
production since the development cost are high and also setting up the infostructure can be very

expensive.




Carbon Fibre Monocoque chassis

Carbon fibre monocoque design is widely used in super/ exotic vehicles, they are extremely
rigid and also strong, they are widely used for vehicle used for motorsports applications due to
the lightweights. Examples of vehicles that use carbon fibre monocoque are various modern

Lamborghini.

Tubular space frame chassis

‘ Fig. 4.1. The complete space-frame chassis.

https://www buildyourownracecar.com/wp-content/uploads/Chassis_SpacetframeDiagram.jpg
(n/a, 2020)

The tubular space frame chassis is a commonly used frame for a race application vehicle, this is
due to its very strong structure from its complex design, tubular chassis can be made of out

varies types of metal since any types of metal that can be welded and would keep its structural




integrity. The Advantage of a tubular chassis are they can be very lightweight but also

extremely strong.




Suspension

The suspension is in charge of hold the sprung mass (mass which is held by
the shock absorbers), dealing with bumps on the road and the weight transfer
of the vehicle and also in charge of how the wheel reacts to bumps and control

the tyre contact patch.

Camber

‘Camber is the inclination of the wheel on the vertical in relation to the
ground. It can be measured as positive or negative. In the case of positive
camber, the top of the wheel would tuck into the car. In the case of negative

camber, the top would pull out from the top of the car.

The amount of camber can drastically change the way a car drives. If you have
a lot of positive camber, the car would be more stable in a straight line, but
awful in the corners, as the force of cornering would push more weight over

the wheel, which would already be at an adverse angle to the road.

If you have negative camber, you get the opposite result. When cornering, the
wheel is pushed straight in relation to the vertical, and as more load is put on
it, more of the tyre can touch the road, so more grip.

As such, a nettle bit of negative camber is never a bad thing. But even so,

setting it up is something best left to the professionals.’

WHAT IS SUSPENSION
GEOMETRY

1# CAMBER

2# CASTER

3# TRACKING (FRONT TOE)

'

5# STEERING AXIS INCLINATION

(KING PIN INCLINATION)
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(Understanding your car’s suspension geometry, 2020) bups:/d32 promnhivey v cloudfrontneten

ghisites/defanlt/files/styles/haynes medium/public/info_Suspension%%20geometry. jpgtitok=GH yGObF& imestamp=1528 194258

Caster

‘This is the backward or forward inclination of the suspension. Positive caster would be to

swing the suspension forward, while negative would be to pull it back into the car.

Positive caster is the way to go, as you’ll get greater steering feel, improved turn-in response

and greater stability when at speed.

By having too much negative caster, you’re already pulling the suspension back into the car, so
when the car is moving, the forces are amplified, and the suspension/tyres are put under much

more strain.

You’ll also lose a lot of the car’s handling ability as the wheels will in effect tilting into the

ground when you steer.” (Understanding your car’s suspension geometry, 2020)

King Pin Inclination

‘King pin inclination, or KPI, is the angle determined by looking at the angle of the steering

axis perpendicular to the ground, or in the case of a car, the contact patch of the tyre.

The more positive the KIP, the further into the car the uppermost point of the steering

axis/steering arm is, the more negative the KPI, the further out the steering axis is pushed.

The benefit in having a greater positive KPI is the you’'re get more steering feel and feedback,

and provided you don’t go mad, you’ll get better stability, too.

But you have to be careful, as the KPI can alter the camber and caster, throwing out any good

their respective setting may have offered.’

10




Tracking (front toe)

‘This is the most common suspension term, and it’s probably something you have had altered
on your own car at some point. It’s measured by toe-in and toe-out. And the best way to think if

it is to indeed use your toes.

Imagine your feet are your front wheels. Now keep your heels together and twist your toes
away from each other. That’s toe-in. Needless to say, the opposite, with your toes touching and

your heels apart, is toe out.

This is something that can need altering after you clip a curb or hit a particularly unforgiving

pothole.

Thankfully, unlike Caster and Camber, you adjust the tracking on even the most basic of cars
by winding the track rod ends in or out. * (Understanding your car’s suspension geometry,
2020)

Thrust angle (rear toe)

‘This is like tracking, but for the back wheels. The trust angle is determined by the toe-in and
toe-out of the rear wheels. However, unlike the front wheels, which you can steer, the rear
wheels are fixes, so if the suspension adjustment is out, you can be thrust in the wrong

direction. Hence the name.’” (Understanding your car’s suspension geometry, 2020)

11




Results

Table 1 Vehicle information
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Table 2 vehicle measwemenm




Analysis

- What do the initial graphs show about how load transfers around a vehicle undergoing

acceleration?

The graph shows the higher longitudinal (acceleration forces) the higher the weight transfer.
This shows that under acceleration the vehicle weight shifts to the rear, this can be seen by
looking at the weight of the vehicle comparing from front to back as the rear become heavier

while the front becomes lighter
- What type of effect is the aecrodynamic load having on the vehicle?

As the vehicle speeds up the aerodynamic forces that are acting on the vehicle is much greater,

this is due to the flow of air flow increased speed also varying the air density

- Explain why 1.5G can’t be achieved in both the longitudinal and lateral directions at the

same time?

The vehicle cannot achieve 1.5G in both longitudinal and lateral due to the tyres having a limit

to its frictional coefficient.
- How do chassis and suspension changes atfect vehicle characteristics?

From different suspension designs, you can change how progressive the wheel is when reacting
to bumps, while the vehicle changes its height, the wheel geometry changes. The chassis can
dramatically change the vehicle characteristic as some chassis can flex and also be heavy when

other can be rigid and lightweight.

14
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There are only two references on your reference list, |
would expect more for a report of this length. The
reference list is not in the correct Harvard Referencing
Conventions. Use the UWTSD Harvard Referencing
Guide in the future. Citations are correct when
included.

It is clear that you have done research for this report,
however it generally lacks depth and doesn't always go
back to the aim and assignment brief. As the majority of
the suspension section is copied from source | am not
able to determine your personal level of knowledge and
understanding on this topic.

No graphs included in the report even though there are
some on your Excel spread sheet

The analysis is very limited and is not all correct or
answering what is being asked accurately.

There are numerous issues with the formatting of this
report. Changes in font type and size are present. Your
Figure list is near the end instead of after the contents
list. There is a random repeat of a table near the end.
There is no conclusion to summarise what you have
learnt doing the report.
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This is a very short introduction. | would expect you to include more information about the subject.
What specific vehicle behavioural characteristics are you looking for? What applications?

This is not quite the aim of the coursework in the way you have written it.
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You should be writing in a technical manner using third person, so there shouldn't be any you, |, we
etc.

Comment3 | g ProfPrac

Try to maintain the same font and font size throughout your report, as this looks much more
professional.
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Comment4 | = Literature

References for images should be produced in the same way and included in the reference list.

Comment5 | = K& U Subject

Good to see chassis linked to comfort and handling but more detail could have been included.

Comment6 | g ProfPrac

Full stop missing.

Comment7 | = K&U Subject

This is correct but lacks depth - which regulations, what are they trying to achieve?

Comment8 | g Prof Prac

Capital letter missing
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Comment9 | = K&U Subject

In terms of characteristics why is this favourable for super cars and motorsport applications - what do
you see in those applications you don't see on a road car.
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Comment10 | === K& U Subject

How do these link to the comfort and handling behavioural characteristics?
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Comment11 | = K&U Subject

Everything below this introduction to suspension, has been copied from source. This means | am not
able to know what your personal level of understanding is.

DO NOT COPY AND PASTE from sources. You need to be putting the information into your own
words by using paraphrasing.
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Comment12 | == K& U Subject

This appears to be all one long quote, as it has quotation marks. However there is no citation.
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PAGE 13

Comment13 | = C&lSkils

Would have been good to have a short introduction to this chapter.

Also explain the information included in Table 1 was provided in the assignment brief.

Comment14 | = ProfPrac

These appear to be separate tables and should have been labelled and numbered.
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Comment15 | = C&l Skils

The information in this table is far to small to read.

In this chapter, you only needed to include the graphs and not the tables.

Comment16 | s ProfPrac

Table number and title should go above a table in a technical report.

PAGE 15

Comment17 | = C&lSkils

The questions in the assignment brief were there as a suggestion and it was expected that you
would write this section in paragraphs. The idea was not to just put the questions in and answer
them.

Comment18 | = C&lSkils

What about the effect of accelerating around the corner?

Comment19 | == C&lSkils

True but would have been better to explain using traction circle.

Comment 20 | = C&lSkils

This question was about wheelbase, track width and COG height and how those change the
characteristics.
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Comment21 | = ProfPrac

This should go after the contents page.
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Comment22 | = ProfPrac

Why is the table repeated?
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Comment 23 | = Literature

Should be a reference list - bibliography is something different.

Comment 24 | = Literature

For this onw the author would be Build your own race car. You should also put what date you
accessed the website.

Comment 25

Remember that references should be;

Author (Year) Title Publisher, URL, Access date



RUBRIC: BACHELOR'S ASSESSMENT POSTER

LITERATURE

Unsatisfactory
30-39%

(including reading, referencing, academic conventions and academic honesty)

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

K & U SUBJECT

Little or no evidence of reading and/or reliance on inappropriate sources. Views and
findings mostly unsupported and non-authoritative. Referencing conventions used
incoherently or largely absent.

Poor engagement with essential reading. No evidence of wider reading. Reliance on
inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information
gained through class contact. Inconsistent and weak use of referencing.

Engagement with a limited range of mostly relevant and credible sources but with some
reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.

Engagement with an appropriate range of literature, including sources retrieved
independently. Some over-reliance on texts rather than other sources. Referencing may
show minor inaccuracies or inconsistencies.

Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources. Generally sound referencing, with no/very few
inaccuracies or inconsistencies.

Engagement with an extensive range of relevant and credible literature. Consistently
accurate application of referencing.

Exceptional engagement with an extensive range of relevant and credible literature. High-

level referencing skills consistently applied.

Satisfactory 40-
49%

Knowledge and Understanding of Subject. Extent of knowledge and understanding of concepts and underlying
principles associated with the discipline.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-69%

Major gaps in knowledge and understanding of the basic underlying concepts and
principles of the subject matter. Inclusion of irrelevant material. Substantial inaccuracies

Gaps in knowledge of the basic underlying concepts and principles, with flawed or
superficial understanding. Some significant inaccuracies and/or irrelevant material.

Limited knowledge and understanding of the basic underlying concepts and principles
within the subject area. Some elements may be missing

Knowledge of the basic underlying concepts and principles is accurate with a good
understanding of the field of study but lacks depth and/or breadth.

Competent knowledge of the basic underlying concepts and principles. Exhibits very good
understanding



EXCELLENT 70-84% Excellent knowledge and understanding of the basic underlying concepts and principles of
the subject.

EXCEPTIONAL 85- Exceptional, detailed knowledge and understanding of the basic underlying concepts and
100% principles

C&I SKILLS Unsatisfactory
30-39%

(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in order
to develop lines of argument and make sound judgements.)

OUTRIGHT FAIL 0-  Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts
29% and principles. Failure to develop arguments, leading to illogical or invalid judgements.
Minimal or no use of evidence to back up views.

UNSATISFACTORY  Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and
judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending towards

49% description. Can interpret qualitative and quantitative data but with some errors. Some
evidence to support emerging arguments and judgements but these may be
underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret qualitative and
quantitative data, with minor errors. An emerging ability to use evidence to support the
argument. Mostly valid arguments and logical judgements.

VERY GOOD 60-69% Sound evaluation of the underlying concepts and principles. Can interpret qualitative and
quantitative data accurately. Ability to devise arguments using evidence to make mostly
appropriate and valid judgements.

EXCELLENT 70-84% Excellent evaluation of the underlying concepts and principles. Can interpret qualitative
and quantitative data accurately and with some insight. Excellent ability to devise
arguments using evidence and make appropriate and valid judgements

EXCEPTIONAL 85- Exceptional evaluation of the underlying concepts and principles based evidence.
100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to devise
arguments using evidence and make wholly appropriate and valid judgements

PROF PRAC Satisfactory 40-

49%
(Communicate the results of their study/work accurately and reliably, and with structured and coherent
arguments; the qualities needed for employment requiring the exercise of some personal responsibility within a
structured and managed environment.)

OUTRIGHT FAIL 0- Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very
29% weak use of language and/or very inappropriate style. Failure to work effectively individual
or as part of a group. Little or no evidence of the skills for employment requiring the



UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

exercise of some personal responsibility.

Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently,
structured, with information and ideas often poorly expressed. Weak use of language
and/or inappropriate style. Flawed approach to individual or group work, meeting only
partial obligations to others. Limited evidence of the skills for employment requiring the
exercise of some personal responsibility.

Mostly ordered presentation and structure in which relevant ideas / concepts are
reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as
part of a group, meeting most obligations to others but perhaps with limited involvement in
group activities. Demonstrates the basic skills for employment requiring the exercise of
some personal responsibility, with some areas of minor weakness.

Mostly coherent, organised and accurate work, in a suitable structure and is for the most
part clearly expressed. Can work effectively independently and/or as part of a team, with
clear contribution to group activities. Demonstrates the skills for employment requiring the
exercise of some personal responsibility, with some areas of strength and some of minor
weakness.

Work is accurate, coherent, fluent, well-structured and organised. Can work effectively
independently and/or as part of a team, with very good contribution to group activities.

Demonstrates very good skills for employment requiring the exercise of some personal
responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group activities.
Demonstrates excellent skills for employment requiring the exercise of some personal
responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution to
group activities. Demonstrates exceptional skills for employment requiring the exercise of
some personal responsibility with an appetite for further development
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