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	Assignment No:
	2
	Lecturer: R Dowden

	Internal Verifier: M Sandford

	Assignment Title:
	Vehicle Track Testing 

	Hand Out Date:
	Tuesday 4th January 2011
	Return Date:
	W&X   14th Feb 
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	Contribution to Overall 

Module/Unit Assessment (%):
	       25%

	Penalties for late submission:  
Up to one week late, maximum mark of 40%.  Over one week late, Fail.

	Aim

	To investigate the effect  of load distribution on steady state vehicle behaviour 


	Outcomes being Assessed (from Module Syllabus):

	Upon successful completion of this module, the student will be able to demonstrate the ability to analyse the fundamental factors influencing  the ride and handling of passenger cars and to specify vehicle suspension parameters to achieve the desired vehicle behaviour 


	Procedure

	This work is to be carried out on the MCR S2000 car, all required data will be placed in Blackboard in the assignments section.

1. Construct an Excel spread sheet to calculate wheel load distribution and hence front to rear load split and in steady state cornering (NB  this is effectively one of a number of measures of the  level of understeer). The spreadsheet should have the capability for the user to easily change lateral acceleration and to give a solution in the form of a load split difference front to rear. Remember to include static wheel loads in your wheel load calculation
2. Produce  Maths channels in Pi Toolbox for a dynamic track data based measurement of wheel loads using measured spring deflection to determine weight transfer of sprung mass about roll axis and calculated values for unsprung mass and sprung mass at roll centre height. Remember to include static wheel loads in your wheel load calculation. The final channel should be a measure of load split difference front to rear. 
3  Compare the calculated roll angle and load split difference front to rear from the Excel spread sheet with the same data produced in Pi Toolbox from  a period of  steady state lateral acceleration from the track data.  
4. Determine the Ackermann steering angle for the steady state corner selected from the data set. Compare the actual steered angle with that and hence describe the  car’s steady state handling balance in terms of the SAE definition of understeer and oversteer. 
The output from Parts 1 and 2 gives a method  by which  understeer level can be predicted and hence the effect of suspension changes assessed. Without detailed knowledge of the tyres’ characteristics, however, it has to be calibrated against the car’s actual behaviour. That is the purpose of part 4. If we know that a particular load split difference gives a particular level of understeer then we can adjust the load split difference front to rear by setup change to achieve a required behaviour change.   
  Pembrey Test  
The test to collect the required data  will be undertaken on Thursday 20th January   for half the class (in two groups – W in the morning and X in the  afternoon) and 27th January  for the other half again in two groups Y in the morning and Z in the afternoon)  at Pembrey. You will be given instructions, concerning the time of leaving the University etc. closer to the day. On arrival you will be responsible for the work that is to be undertaken.

The purpose of the test will be to obtain a reliable data set for the test car in steady state cornering.  Relevant data needs to be collected to obtain data for wheel position (to determine wheel displacement and roll angle), steering angle and lateral acceleration.
  Report 
Once the test has been undertaken and the results obtained for the group you, as an individual, need to undertake the required tasks.
.                Introduction – What the aim of the assignment was
Methodology – Detailing and clarifying  the procedure developed for both Excel and Toolbox calculations and the steering based understeer measurement. 
Results  - Including 
a) Excel spreadsheet  for steady state cornering load split difference   
b) Pi Toolbox load split difference results  demonstrating the intermediate stages used and  the final load split channel 
c) Demonstration of the car’s steering based, actual steady state cornering characteristic. 

Analysis –  
Comparison of roll angle and load split difference results obtained from Pi and Excel  and calibration of load based prediction  with  steering based behaviour.  
Evaluation – Discussion on limitations of the accuracy of the results obtained and possible  causes of the variations occurring between methods.  


Marking Scheme

	
	No
	Proportion of overall grade of this element

	Excel spreadsheet load split difference. 
	1
	20%

	PI Toolbox load split difference from track data. 
	2
	20%

	Determination of the car’s actual on track behaviour from steering data. 
	3
	20%

	Comparison of load split difference results obtained from Pi and Excel  and calibration of load based prediction  with  steering based behaviour. 
	4
	30%

	Evaluation and production of well structured report. 
	5
	10%


NB 

When calculating weight transfers you will need to know the roll centres as the car corners, taking into account aero down force, roll angle  etc.
With the data set you use for your comparison  zero each of the static  ride heights at the start of the run.  Then determine  the average individual wheel positions though the corner being investigated,    Use these positions to determine the front and rear  roll centres in the WinGeo3 model and use these values in your  calculations.
 In terms of accuracy the ideal would be to break the corner up into sections and  determine the roll centres for each section  and repeat the calculations to obtain the changing wheel loads as the corner progresses.The smaller the sections the greater the accuracy.  WinGeo3 when used with another Mitchell programme  Debrief3 has that capability to do this from the Pi data but it is  too much work for this assignment so we will just  stick to a single set of wheel values to  represent the whole corner.  
Use the motion ratios from the WinGeo3 models to determine wheel rate. Use the following GEM  files for WinGeo 3 and the Summary Data Jan 2011 for MCR data. These files may be updated with more information and I will inform you when and if that happens .
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School of Automotive Engineering
	Student Name:
	

	Assessor : 
	Roger Dowden 

	Assignment Title:
	Vehicle Track Testing

	Programme:
	BEng Motorsport Engineering and Design 

BEng Automotive Engineering

	Module:
	Vehicle  Dynamics 

	Submission Date:
	14th / 21st Feb 

	Grade Awarded:
	

	Excel spreadsheet Load Split Difference.25%.


	PI Toolbox Load Split Difference from track data.25%.


	Determination of the car’s actual on track  behaviour from steering data 25%.


	Comparison of Load Split Difference results obtained from Pi and Excel  and calibration of load based prediction  with  steering based behaviour.10%


	Evaluation and production of well structured report.20%.



The mark awarded for this work is provisional. It will not be used for determining the final mark for the module  until it has been agreed by the Examinations Board in June 2011.
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