HND / BSc Motorsport Engineering 
HND/ BSc Automotive Engineering 

Vehicle Dynamics and Motorsport Vehicle  Dynamics M2X8814/5


Date:  20th February 2017 
Answer All Questions 
Time 2 hr 

The exam will take place in a PC Lab under exam conditions. 

You must not communicate with others, either verbally or electronically while undertaking the required tasks.

· Create a report with the following file name :
[Your Name]-exam-report

· When asked to add a screen dump paste it into this report 
               using  the Paste Picture  function.
[image: ]

· Make the report  landscape orientation and make the screen dumps as large as possible in the page.
· When answering questions add your answers to the report at the appropriate position.  Make sure all screen dumps are identified with the question number they refer to.
· Save the spreadsheet solution for each question and then copy it to a new tab before modifying it. You will be able to return to each question to check your answers  before submitting.
· When you have completed  all the tasks, save the document and then upload it onto Turnitin. 


 
Question 1         									(20 Marks) 
Open the  initial spreadsheet you have already developed  for a live axle with  the following input data. 

                                  [image: ]
                                    

Use  the ‘Formulas /Trace  Precedents’  function  to show the values used for the calculation of Height of CG of Sprung Mass above the ground  [Hs]. 

Produce a screen dump of the spreadsheet with this trace and add it to your report.     (20 Marks)




Question 2  
i) Replace the basic input data with the data detailed in the table below. 

Using the ‘Formulas /Trace Precedent’s function show the values used for calculating  the weight transfer at the front of the car  due to the sprung mass acting about the roll axis  [WTsf] .  
 
             [image: ]

Produce a screen dump of your spreadsheet  with this trace and add it to your report.                                                        
(12 Marks)


ii) Using the ‘Formulas /Trace Precedents’  function show the values used for Wedge in the related Load splits spreadsheet. 

Produce a screen dump of the Load Split spreadsheet with this trace and add it to your report.									    (8 Marks)






Question 3 
The spring pans are adjusted to give the following scale readings. Input this data into your spreadsheet.
[image: ]
i) Produce a screen dump of the load splits and add it to your report   
 (5 marks)

ii) If the front right lower  spring pan was wound up to increase the wheel load on that corner by 20 kg  what change would occur at the other 3 corners ?  
                                                  							(5 marks)

iii) Would the car in Q3 be expected to understeer more or less than the car in Q2 when turning right?
(5 marks)

iv) Justify your answer to the previous question by reference to  typical tyre performance 
characteristics.								
 (5 marks)
Question 4
Convert you spread sheet to be suitable for an independent rear suspension layout with the following data changes.  
                    [image: ]
                    [image: ]
i) Use the Formulas /Show Precedents function to show the values used for weight transfer at the front and at rear due to the sprung mass acting about the roll axis  [WTsf] and [WTsr]. 

Produce a screen dump of the spread sheet with these traces and add  it to your report   		                                                                                                                   (10 marks)

ii) Produce a  screen dump of the load splits  spreadsheet and add it to your report  
(5marks)

iii) Use the spread sheet to find two   equal rear spring rates that would need to be used to achieve the same balance  (within 2 N) as the car in Q3. 

 Add a screen dump of the spread sheet with the revised spring rates highlighted in yellow  to your report.  
[bookmark: _GoBack] (5 marks)


Report content check list  
	Q1 
	Screen dump of initial spreadsheet
	

	Q2i 
	Screen dump of spreadsheet with new data 
	

	Q2ii 
	Screen dump of load splits 
	

	Q3i 
	Screen dump of load splits
	

	Q3 ii
	Answers to Q3.ii) 
	

	Q3iii
	Answers to Q3. iii) 
	

	Q3iv
	Answers to Q3 iv) 
	

	Q4ii 
	Screen dump of load splits for independent rear suspension 
	

	Q4iii  
	Screen dump of spreadsheet with new spring rates 
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hr  Height of Rear roll centre above ground  [m] 0.08
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Measured Suspension  Data

MR fl From WinGeo3  1

MR fr From WinGeo3  1

MR rl From WinGeo3 1

MR rr From WinGeo3 1

M fl Front Left total measured static corner mass [kg] 250

M fr Front Right  measured static corner mass [kg] 250

M rl Rear Left  total measured static corner mass [kg] 250

M rr Rear Right   total measured static corner mass [kg] 250

Mus fl Front Left  unsprung mass  [kg] 25

Mus fr Front Right total unsprung mass  [kg] 25

Mus rl Rear Left unsprung mass  [kg] 25

Mus rr Rear Right unsprung mass  [kg] 25

Ks fl   Front Left Spring rate [lb/in] 250

Ks fr  Front Right Spring rate [lb/in] 250

Ks rl Rear Left   Spring rate [lb/in] 250

Ks rr Rear Right  Spring rate [lb/in] 250

Tf Front Track  1.5

Tr Rear track  1.5

Ts Rear Spring Track  1

L  Wheel base   2.5

Rrf Rolling  Radius front 0.275

Rrr Rolling Radius rear 0.275

Htot  Height of CG of total mass above ground  0.4

Hs  Height of CG of sprung mass  above ground 

hf  Height of Front roll centre above ground  from Win Geo 3 0.1

hr  Height of Rear roll centre above ground  from Win Geo 3  0.2
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Measured Suspension  Data

MR fl Front Left Motion Ratio 0.87

MR fr Front Right Motion Ratio 0.82

MR rl Rear Left Motion Ratio 1.02

MR rr Rear Right Motion Ratio 1.02

M fl Front Left total measured static corner mass [kg] 185.8

M fr Front Right  measured static corner mass [kg] 206.2

M rl Rear Left  total measured static corner mass [kg] 198.8

M rr Rear Right   total measured static corner mass [kg] 219.2

Mus fl Front Left  unsprung mass  [kg] 29

Mus fr Front Right total unsprung mass  [kg] 29

Mus rl Rear Left unsprung mass  [kg] 35

Mus rr Rear Right unsprung mass  [kg] 35

Ks fl   Front Left Spring rate [lb/in] 215

Ks fr  Front Right Spring rate [lb/in] 212

Ks rl Rear Left   Spring rate [lb/in] 336

Ks rr Rear Right  Spring rate [lb/in] 337

Tf Front Track [m] 1.47

Tr Rear track [m] 1.52

Ts Rear Spring Track [m] 1.15

L  Wheel base  [m] 2.55

Rfr Rolling  Radius front [m] 0.28

Rrr Rolling Radius rear [m] 0.28

Htot  Height of CG of total mass above ground [m] 0.45

Hs  Height of CG of sprung mass  above ground [m]

hf  Height of Front roll centre above ground [m] 0.06

hr  Height of Rear roll centre above ground  [m] 0.17
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M fl Front Left total measured static corner mass [kg] 175.6

M fr Front Right  measured static corner mass [kg] 196.6

M rl Rear Left  total measured static corner mass [kg] 178.7

M rr Rear Right   total measured static corner mass [kg] 208.2
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MR rl Rear Left Motion Ratio 0.7

MR rr Rear Right Motion Ratio 0.7


