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Introduction

The purpose for this investigation is to do research and find out more about vehicle suspension and
vehicle handling and also steering systems which will be done in workshop taking measurements on
formula ford racing car which has been axed in half so that you can focus on the suspension main
parts which is great because it's the subject of the topicit’s based on a flat surface bed which makes
it a lot easier to take down measurements and also to have access to the suspension. There will be
three main headings that this investigation is mostly about the first one will look into will be.

(Suspension co-ordinate measu rements) The measurements need to be measured accurately

otherwise win geo will not show the right diagram. (Measurements of kinematic behaviour)
this measured when kinematic movement travelling and then using win geo to produce graphs.
(Spring Rate and unsprung mass) Spring rate is found by load and distance. Unsprung mass is
anything below the suspension so for the formula vehicle its anything below the spring. The
suspension corner used in this investigation was the front right driver side.




W" : Steel ruler. Their steel ruler was used to draw straight lines on the paper to

find out the midpoint on the formula ford and to draw the centreline point. There was no alternative
to use for the steel ruler

Upper Jaws for inside

mieasurements Main Scale

: Analogue Vernier calliper have been around since 1631 and it was the

L&N‘J( Screw

Depth Rod
Thumb Serew

most used equipment in this assessment to read the Vernier calliper is easy it will
line up with a whole number then it will be a point so for example the first
measurement was 70. 901.But alternative would been to use digital Vernier

Vernier Scale

Lower Jaws for
outside measurements

calliper that would of gave a dead certain reading.

: Plum line. This was not used in the workshop but was an alternative to find

vertical surface and find depth it's a good tool to have in case of emergencies. There
was no alternative to use for the plum line.

*H Eig ht gauge. This tool was is digital and should always be set zero before carrying

out the measuring otherwise the reading will not be the correct measurements. And was
used to find out z axis. There was no alternative to use for the height gauge.

: Engineers Block. This tool helps the height gauge if its not reachable the block
adds more so that the measurements can be taken. There was no alternative to use
for the engineer’s bloc




: Engineers square. Two types of this tool were used small size and a large

size they up of 90 degrees and makes it a lot easier to for the right angle and to find
measurements on the y and x angle. There was no alternative to use for the
engineer’s square.

: Dial Test Indicator (Gauge. Usually measures the difference between two

surfaces but in this session was used to take reading A and b and. There was no
alternative to use for the Dial Test Indicator Gauge

K2
3

Methodology Lab session 1

This session was an overview off how to measure tier rod ends and inner rod once all the following
tools list above was all included in their session and an in-depth guide on how to measure accurately
by taking 3 readings down from measuring the suspension component co-ordinates on the formula
ford car that was halved and mounted onto the surface table.

1.0. set steering wheel to the centre position and lock into place.

1.7 Next place the white sheet of A4 paper under suspension allowing to draw and pinpaint key

information and measurements.

1.2 find the centre line of the vehicle (formula ford race car) and mark it on the sheet to be able to

draw the y axis

1.3 Once in centre use Vernier calliper to measure the ends of the steering rack. Once

measurements are the same on both sides then the steering wheel can be confirmed and locked into
centre position.

1.4 Next measure the middle of the wheel hub horizontal and vertical and divide the measurement
by 2.

1.5 Place the engineer’s square flat onto the surface and use a straight ruler to line it up against the
and draw the x axis.




1.6 Next use the engineers square again and place into a vertical position then close to the tie rod
bolt. Measure the distance between the squared edge and bolt using a Vernier calliper and then half
their diameter of the bolt.

1.7 To find the Y-axis coordinate, measure the distance between the centre-point of the bolt
to the Y-axis we lined up earlier. To find the Z-axis use an engineer’s block and height

gauge. Firstly, take a measurement of the height of the block using the height gauge,

then place the height gauge on-top of the block and use it to measure the CenterPoint of

the bolt, adding up the values which will give the Z-axis coordinate.

1.8 Once all the measurements are taken repeat this process to find X, Y and Z for the interior tie

rods then enter the results into win geo and will show your suspension setup from your results.

Methodology Lab session 2

In this session was an overview and step by step how to see the change in the camber and wheel
travel through suspension travel on the formula ford same vehicle as the 1 session. And same tool
and equipment’s apart from using a Dial Test Indicator DTI Gauge

1)step 1 remove the damper from the suspension and replace it with an adjustable rod.

2] Next fit an inclinometer device to the brake disk a set to a 90 degrees angle and set to zero to

get the right measurements.

3) Place the height gauge to rest on the wheel hub to measure it and set the height gauge to

Zero.

4)Next move the Dial Test Indicator Gauge to the measuring plate and set the needles to have

little force to be reading 0 on both A and B and set their devices to zero.

5) Next get the Vernier calliper devices and measure adjusting nut to their plate on the

adjustable rod.

6] Best way to read DTl Gauge is to round to 0.001 this will make it easier to read less
complication.
/)Place the height gauge back to the measuring point and take the measurements down and

make sure it zeroed before start to take the next reading.

8) Rotate the adjusting nut 2 revolution.

9] Re-do this method until 10 reading have been done and written down.




10)How to weigh the unsprang mass via the laptop.

Remove the passenger side by suspension unscrewing the bolts connected to the chassis.

11)
12]Remove suspension and wheel arms all together.

13]Place suspension arm on scale and read measured weight on the computer and then write
the measurements down of the unsprang mass

Methodology Win Geo3

This software was used to see the vehicle suspension and can create a table and diagram to show
adjustments this was done by taking down 10 results in the workshop and entering them into
wingeo to see the formula ford toe and camber and to check the geometry. This was spilt into two
sessions which there first session was Suspension Hard Points and the second session was
Suspension Articulation

Once you got all your readings you can enter your results in for there (x70.901) (Y740.501) and
(2,309.530) Axis. When the results are entered into wingeo it will show a diagram like there picture
below compare there two measurements one that’s given to you and their one u have taken from
the formula ford this will show if you have taken their measurements and reading down correctly or
it will show if there’s a mistake and how far off the points are.
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Toe Angles front wheel drive and rear:

Toe in angle is known for tracking and comparing the distance from the front of the tired to the back
of the tires if you look at the car from above and the front tires are closer together that’s gone be
toe in and toe in is mainly found on RWD it used on rwd because the steering and suspension
because it gives it a greater straight line

Toe out angles are mainly found on front wheel drive vehicles statically intently form driving off the
torque applied to the wheels makes them pull them selves forward doing in the adjustments are
there to make them run parallel on average uses and also front wheel drive also are likely to over
steer when cornering so toe out brings it out to countereffect the over steer.

Toe settings can be adjusted on a single track rod they fit opposite thread are fitted each end on the
rod turning one way would short out the rod (toeing out) and the other way would lengthen the
wheels toeing in the wheels and the single track rod are mostly found on commercial vehicles and
off rod vehicles (4x4).

On a rack and pinion type of steering which is fitted to most common cars in this day and age there
steering needs to be in the centre and locked into position whilst making changes to one side of the
track rod end you would have to make the same change to there other side so basically it needs to
be done equally if both sides are not correctly equal it could cause uneven tyre wear and could
cause your tyre to go bold quickly and that could build up to a serious Collison or by putting your self
in danger or member of the public because tyres have big impact on braking without grip your
stopping distance would increase and take longer to stop that’s why its important to take pre-
caution and make sure that the track rod are equal and its best to check it three times so that you
know that its correctly lined up and measured equally.\

These are there two types of toe settings that can be found whilst working on vehicles.




Camber Angles

Camber positive is tilt outing on the top and is measured in degrees and set by the vehicle
suspension system manufacture which can be found the vehicle handbook or online and most
vehicles uses positive camber. positive camber can have minimum effort for steering also it creates
better stability because their vehicle pulls side to side most front drive vehicle have non-adjustable
camber, so a lot of vehicles have fixed positive camber improves their stability and ride of the vehicle

Negative camber is tilting in on the top its also measure in degrees its less likely to cause excessive
tire wear but with negative camber if its raining or one of the tyres slips the negative camber will
react and try to push towards the wheel that has lost balance which is quite clever. Having a
negative camber can also improve the vehicle handling especially in corners but it also reduces the
acceleration and braking also it can be found easily on formula 1 cars.

Neutral Camber is mainly used in a straight line and mostly found on drag racing cars which races in
a straight line and the tires are impact on the ground and also the tyre contact surface is greater

NEGATIVE NEUTRAL POSITIVE
CAMBER CAMBER CAMBER

Locus graph

Its really important to have a roll centred because it has a huge change on the vehicle handling and
also when cornering it means at high speed the vehicle would be able to handle a lot better when
cornering and its also good to have the centre close to the centre of gravity their reason way is
because it will reduce the body roll. There way this was produced was by using win geo by entering
the vehicle ride height and degrees of roll this will produce a picture like below with triangle to show
the locus.

(there green highlighted part in this picture is showing ride
height box and the body roll box and it found under table in
win geo)




How to work out sprung mass and unsprung mass:

Natural frequency of the sprung mass =

1 |[Kw

F=5z s

The natural frequency (fus) of the UNSPRUNG mass (Mus)

1 [Kw+Kt

fus =E Mus

Sprung mass = 425 - (26x4) = 321kg +70 (bodyweight)= 391kg
Sprung mass of car without bodyweight = 425-(26x4kg) =321
Unsprung mass of corner detached from body = 26kg

Natural frequency of sprung mass/ 0.926hz2 ™\

For the Unsprung mass was/ 16.19hz

Suspension Leverage

46.5-22.16=24.34

(Wheel Height)/(Damper Length) Suspension leverage =57.24/24.34=2.35168

Wheel Rate KW

To find the wheel rate is the total of the spring rate divide by the suspension leverage squared as
shown below with the formula how to get the correct answer and give you wheel rate.

—_— KW Wheel Rate =7659.8)2.35168=1385.035Newtons

SI?




Win geo predicated Measurements

- .
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Predicted Ride Height vs Camber
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Predicted vs measure toe
This graph shows how they both quite similar the predicted and measured so it could be down to
human error or miss reading the measurement or possible movement and the use of win geo and

30

excel made it way simple to compare both and have great understanding of the graph.
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Ride Height vs camber

This graph shoes changes in ride height and camber and how the ride height goes up but the camber
lowers each step

Ride Height (mm) Camber (mm)
0 -1.7
6.42 -1.78
12.79 -1.86
19.26 -1.74
25.64 -2.02
31.93 -2.11
38.3 -2.23
44.67 -2.35
50.86 -2.5
57.24 -2.67

Camber vs ride height
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30
20
10
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CAMBER (MM)

— Ride height (mm)} Camber (mm)
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Measurement of Toe Steer values

Ride Height vsToe steer angle

0.5
0.45
0.4
0.35
2 03
< 025
oF]
S 02
0.15
0.1
0.05
0
0 10 20 30 40 50 60 70
Ride Height (MM)
RIDE Dti: Reading. A Dti: Reading Toe steer angle
(1000) (1000) (A-B) x180/span
(13:7/16) x3.142
0 0 0 0
6.42 21 3 0.07673
12.79 40 10 0.12789
19.26 57 13 0.18758
25.64 70 14 0.23874
31.93 82 14 0.28990
38.3 91 13 0.33253
44.67 97 10 0.37090
50.86 102 5 0.41354
57.24 106 -2 0.46043
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Spring Rate

To get the calculations for spring rate. You have to place the spring into a compressor as you can see
inthe photo below and it goes up by 0.1 inches as the results shows below 0.1,1 have been taken
and changed from millimetres to newtons so it’s easier to read and compare for the reader

352/25.4 = 13.85/2.2=6.29x9.81=61.79x1000=61795.27n/m

Inch compressed mm ibs N (Newton)
0.1 2.54 0 0
0.2 5.08 32 142.34
0.3 7.62 71 315.82
0.4 10.2 112 498.20
0.5 12.56 151 671.68
0.6 15.02 191 849.61
0.7 17.58 231 1027.53
0.8 20.32 271 1205.46
0.9 22.86 311 1383.39
1 254 352 1565.77
N (Newton)
2000
1500
1000
500
0
0 2 4 6 8 10 12

COMPRESSION
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Spring length change vs Ride height change

Suspension Leverage (SL):57.24/26.5=2.16

Ride height Change VS Spring Length Change

30
25
20
15
10
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0 o—o———0—0—0

Change in spring length change

0 10 20 30 40 50 60 70
” Ride Height

Ride height Change in ride height | Spring/Damper length | Change in spring

from start position length from start
position

0 0 46.5 0.1

6.42 6.42 441 0.2

12.79 12.79 41.3 0.3

19.26 19.26 38.4 0.4

25.64 25.64 35.1 0.5

31.93 31.93 32.1 0.6

38.3 38.3 29.2 0.7

44.67 44.67 26.1 0.8

50.86 50.86 233 0.9

57.24 57.24 20.1 26.4
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Measured and Zeroed Camber Results

This table shows measurements taken before and after zeroed.

Measured value Zeroed Results
Ride height Measured Measured Toe Zeroed Zeroed
Camber (Degrees) Camber Toe
(Degrees) (Degrees) (Degrees)
0 -1.7 0 0 0.32
6.42 -1.78 0.0767 0.24 -0.16
12.79 -1.89 0.1279 0.16 -0.11
19.26 -1.94 0.1876 0.08 -0.05
25.64 -2.02 0.2387 0 0.00
31.93 -2.11 0.2899 -0.09 0.05
38.3 223 0.3325 -0.21 0.09
44.67 -2.35 0.3708 -0.33 0.13
50.86 -2.5 0.2131 -0.48 -0.03
57..24 -2.67 0.4604 -0.65 0.22
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Analysis

Based on the results found in this report it shows the formula ford X, Y and Z axis are completely
different to the one taken down in this practical report so it shows their measurements was slight off
and their measurement was taken down wrong either a human error or the rod was bent or the
surface was not level these could be the possible causes for the measurement’s to be wrong

Results from formula ford
workshop task

X=70.901
Y=740.501

Z2=309.530

Formula ford measurements

X=62.175
Y=738.800

Z=332.

16




Conclusion

All the research and measurements gathered in this report shows that the formula ford
measurements where clearly wrong due one of three listed in the analysis section because given the
right measurements compared to the one taken wasn’t the same as for the kingpin axis was meant
to be 14.458 but the measurement taken down was 6.983 and that's more than half of their original
measurement that’s why it's a good reason to take the measurement down 3 times and also get a
colleague to check it so that would make your more accurate and will show in your results

If this task was re done things could be done to make it better and improve on certain areas not a
huge has to change mainly from this research is the measurements not matching up to the formula
ford measurements which causes some questioning what possibly went wrong.

17
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GENERAL COMMENTS

Instructor

Hello Mbemba. | hope that you enjoyed the lab
sessions and found them challenging and rewarding.
There are rather alot of abnormalities and which require
some attention. Please have a look at the comments
embedded within the document If you have any
questions or require further clarification please contact
me and arrange a time for more detailed feedback.
Kind regards. Mk

PAGE 1
PAGE 2
QM Numbering
Please use report style numbering. Such as :
2.0 Methodology
2.1 Test equipment
2.2 Test set-up
2.3 Test procedure
3.0 Results
It helps the reader to navigate through the report.
PAGE 3
PAGE 4
QM Formatting

Please check formatting before submission.



PAGE 5

PAGE 6

Comment 1

A diagram would be useful to define the axis system.

Comment 2

Annotated photos or diagrams would help support your discussion.

PAGE 7
PAGE 8
QM Sp.
Spelling error
QM C/S
Comma splice:
A sentence must have both a subject and a main verb in order to be complete, but it cannot have
more than one subject or main verb. A comma splice is a variety of run-on sentence that occurs
when two complete sentences, each with its own subject and verb, are joined mistakenly by a
comma. There are generally three methods of correcting this problem: 1) Replace the comma with a
stronger mark of punctuation such as a period or semicolon, 2) use a coordinating conjunction
("and," "but," "or," "nor") to join the two constructions, or 3) make one of the two sentences a
dependent construction by linking it to the other with a subordinating conjunction ("if," "when," "so
that," "although," "because") or relative pronoun ("that," "which," "who," "whom," "whose").
Additional Comment
there is not even a comma in this sentence.
PAGE 9

PAGE 10

Comment 3

Please use PrtScn function and grop image to suit. This does not look very professional.

Comment 4

Where is the calculation for this? Do you belive this value to be correct?

Comment 5

Where do these values originate from. They do not appeatr to match up with your results. On page
14 (what is the figure number?)
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PAGE 11

Comment 6

Where did this value come from. It differs from the value you calculated?

QM

®

PAGE 12

Units

Please ensure that the correst units are added to labels for tables and graphs.

Comment 7

There appears to be some confusion here. The above plot lines are labeled camber and steer,
(probably wrongly) you talk about toe values?

®

PAGE 13

Comment 8

Please see note beneath. What is this plot trying to show?

®

Comment 9

You should great two plots. One with measured and wingeo toe v ride height and other measured
and wingeo camber v ride height,

PAGE 14
QM Units
Please ensure that the correst units are added to labels for tables and graphs.
PAGE 15

®

PAGE 16

Comment 10

What happened here? Do you have any opinion?
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RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE

0/0

Engagement with literature (including reading, referencing, academic conventions and academic honesty)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
(0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

K&U

Little or no evidence of reading. Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.

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.

0/0

Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)

FAIL 0-29%
(0)

UNSATISFACTORY
30-39%
(0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%

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 knowledge and understanding of the basic underlying concepts and principles of



(0) the subject.

EXCEPTIONAL 80- Exceptional, detailed knowledge and understanding of the basic underlying concepts and
100% principles.
(0)

COGNITIVE 0/0

Cognitive and intellectual skills (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.)

FAIL 0-29% Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts
(0) 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

(0) 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

(0) 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
(0) 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
(0) quantitative data accurately. Ability to devise arguments using evidence to make mostly
appropriate and valid judgements.

EXCELLENT 70-79% Excellent evaluation of the underlying concepts and principles. Can interpret qualitative
(0) and quantitative data accurately and with some insight. Excellent ability to devise
arguments using evidence and make appropriate and valid judgements.

EXCEPTIONAL 80- Exceptional evaluation of the underlying concepts and principles based evidence.

100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to devise
(0) arguments using evidence and make wholly appropriate and valid judgements.
PRACTICAL 0/0

Practical skills (Different approaches to solving problems in particular contexts.)

FAIL 0-29% Limited or no use of taught, basic methods, materials, tools and/or techniques. Little or no
(0) appreciation of the context of the application. Very weak evidence of different approaches
to problem-solving in particular contexts.

UNSATISFACTORY  Rudimentary application of taught, basic methods, materials, tools and/or techniques but
30-39% without consideration and competence. Flawed appreciation of the context of the
(0) application. Weak evidence of different approaches to problem-solving in particular



SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

SKILLS PROF P

contexts.

An adequate awareness and mostly appropriate application of basic methods, materials,
tools and/or techniques. Basic appreciation of the context of the application. Can identify
problems in particular contexts and propose basic alternative approaches or solutions
though there may be errors.

A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Good evidence of different
approaches to problem-solving in particular contexts and proposes mostly appropriate
solutions.

A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different
approaches to problem-solving in particular contexts and proposes appropriate solutions.

An advanced application of a range of taught, basic methods, materials, tools and/or
techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and proposes
appropriate solutions.

Exceptional levels of application and deployment skills in particular practical contexts.
Outstanding identification of problems in particular contexts and formulation of wholly
appropriate, thoughtful solutions / different approaches.

0/0

Transferable skills for life and professional practice (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.)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
(©)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
0)

Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very
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
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



VERY GOOD 60-69%
0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

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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