Module Title:				Unit 13 Vehicle Technology B  

Date of Validation:			2006

Module Number:			Unit 20949P

Module value:			15 credits
Level:					5
Faculties Responsible for Delivery:	Faculty of Applied Design and Engineering


Aims:

The aim of this unit is to develop an understanding of the design and application of aspects of vehicle operation (chassis, tyre, suspension setup).


Outcome Statement:

Upon the successful completion of this module the student will be able to:

1	Analyse weight transfer and tyre behaviour

2	Specify vehicle suspension setup

Indicative Content:


1.	Unsprung mass (height of wheel centre, resisted by tyres alone).  Sprung mass (at roll centre height, resisted by tyres along).  Sprung mass (about roll centre axis, body roll angle, resisted by tyres and springs in series).  Force producing lateral acceleration.  Total lateral forces (self aligning torque, drag distribution, camber thrust).  Lateral force versus:  slip angle, aligning moment, vertical loading, inflation pressure, braking and traction.  Camber angle versus:  lateral force, aligning moment.  Weight distribution versus cornering behaviour.  Anti roll bar geometry versus roll stiffness.  Roll stiffness versus cornering behaviour.  Tyre inflation pressure versus cornering behaviour.


2.	Using driver information or measurement.  Changes to spring rate, anti roll bar rate, damper specification, suspension geometry.










Teaching and Learning Strategy:

					Hours

Lectures                                                    45
Laboratory (supervised)		      45
Tutorials/Seminars			        0
Student private study			      60

TOTAL				    150


Implementation:

The module will be delivered by a three-hour lecture each week to present key ideas. Students will apply the theoretical concepts to practical situations. The module will be implemented using lectures together with supervised laboratory sessions.  

Assessment:

	Outcomes
	Assessment criteria

To achieve each outcome a student must demonstrate the ability to:

	1	Analyse weight transfer and tyre behaviour
	· analyse the weight transfer distribution characteristics of a vehicle during steady state cornering

· investigate the lateral force characteristics  produced by tyres and hence the factors that determine  steady state cornering behaviour 

	2	Specify vehicle suspension setup
	· specify suspension changes to achieve required handling characteristics for a vehicle




 
Assessment Strategy:

There are two 40% assignments / coursework consisting of assignment 1 covering outcome 1 and assignment 2 covering outcome 1.  The 20% Phase test covers both  outcomes. The assignments will be carried out on a typical road car. 

Assignment 1		40%
Assignment 2		40%
End Test		20%



Reading List:

Background 

Bastow, D;  Howard, G and Whitehead, J (2004) Car Suspension and Handling, 4th ed. SAE, Warrendale
Milliken, WF and Milliken, DL (1995) Race Car Vehicle Dynamics, SAE, Warrendale
Rowley, W (2005) An Introduction to Race Car Engineering 3rd ed, Rowley Race Dynamics, Calgary
Staniforth, A  (1999) Competition Car Suspension 3rd ed. Haynes, Sparkville

Module Title:				Unit 13 Motorsport Technology B  

Date of Validation:			2006

Module Number:			Unit 20949P

Module value:			15 credits
Level:					5
Faculties Responsible for Delivery:	Faculty of Applied Design and Engineering


Aims:

The aim of this unit is to develop an understanding of the design and application of aspects of motorsport vehicle operation (chassis, braking, tyre, suspension setup).


Outcome Statement:

Upon the successful completion of this module the student will be able to:

1.	Analyse weight transfer and tyre behaviour

3	Specify vehicle suspension setup

In each outcome the emphasis is on the special requirements of motorsport applications

Indicative Content:

1	Unsprung mass (height of wheel centre, resisted by tyres alone).  Sprung mass (at roll centre height, resisted by tyres along).  Sprung mass (about roll centre axis, body roll angle, resisted by tyres and springs in series).  Force producing lateral acceleration.  Total lateral forces (self aligning torque, drag distribution, camber thrust).  Lateral force versus:  slip angle, aligning moment, vertical loading, inflation pressure, braking and traction.  Camber angle versus:  lateral force, aligning moment.  Weight distribution versus cornering behaviour.  Anti roll bar geometry versus roll stiffness.  Roll stiffness versus cornering behaviour.  Tyre inflation pressure versus cornering behaviour.


2.	Using driver information or measurement.  Changes to spring rate, anti roll bar rate, damper specification, suspension geometry.



Teaching and Learning Strategy:

					Hours

Lectures                                                    45
Laboratory (supervised)		      45
Tutorials/Seminars			        0
Student private study			      60

TOTAL				    150


Implementation:

The module will be delivered by a three-hour lecture each week to present key ideas. Students will apply the theoretical concepts to practical situations. The module will be implemented using lectures together with supervised laboratory sessions.  

Assessment:

	Outcomes
	Assessment criteria

To achieve each outcome a student must demonstrate the ability to:

	1	Analyse weight transfer and tyre behaviour
	· analyse the weight transfer distribution characteristics of a competition car  during steady state cornering

· investigate the lateral force characteristics  produced by tyres and hence the factors that determine  steady state cornering behaviour

	2	Specify vehicle suspension setup
	· specify suspension changes to achieve required handling characteristics for a competition car




Assessment Strategy:

There are two 40% assignments / coursework consisting of assignment 1 covering outcome 2 and assignment 2 covering outcome 1.  The 20% Phase test covers all 3 outcomes. The assignment will be carried out on a racing or rally car .

Assignment 1		40%
Assignment 2		40%
End Test		20%





Reading List:

Background 

Bastow, D;  Howard, G and Whitehead, J (2004) Car Suspension and Handling, 4th ed. SAE, Warrendale
Milliken, WF and Milliken, DL (1995) Race Car Vehicle Dynamics, SAE, Warrendale
Rowley, W (2005) An Introduction to Race Car Engineering 3rd ed, Rowley Race Dynamics, Calgary
Staniforth, A  (1999) Competition Car Suspension 3rd ed. Haynes, Sparkville
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