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Introduction 
The purpose of this assignment is to use a range of resources and different techniques from track and simulation data to analyse and compare different load splits and the effect it has on vehicle handling characteristics. Also, to investigate the varying relationship between front and rear roll stiffness and the effect on handling balance using measured and calculated data. 

Research 
Load distribution and transfer
Lateral load transfer or lateral weight transfer is the amount of change on the vertical loads of the tires due to the lateral acceleration imposed on the center of gravity (CG) of the car. In other words, it is the amount by which vertical load is increased on the outer tires and reduced from the inner tires when the car is cornering. As Stated by Rodrigo Santos (2015).

Aerodynamics
The friction force of aerodynamic drag increases with vehicle speed and the smoothness of a vehicle’s aerodynamics smoothness is normally commonly referred to as drag coefficient and is related to the shape of the vehicle. Automotive aerodynamics is the study of the aerodynamics of road vehicles. Its main goals are reducing drag and wind noise, minimizing noise emissions, and preventing undesired lift forces and other causes of aerodynamic instability at high speeds. Air is also considered a fluid in this case. For some classes of racing vehicles, it may also be important to produce downforce to improve traction and thus cornering abilities.

Understeer & Oversteer
Understeer and oversteer are vehicle dynamics terms used to describe the sensitivity of a vehicle to steering. Oversteer is what occurs when a car turns (steers) by more than the amount commanded by the driver. Conversely, understeer is what occurs when a car steers less than the amount commanded by the driver.
Understeer can typically be understood as a condition where, while cornering, the front tires begin to slip first. Since the front tires are slipping and the rear tires have grip, the vehicle will turn less than if all tires had grip. Since the amount of turning is less than it would be if all tires had traction, this is known as under-steering. 
The opposite is true if the rear tires break traction first. The front tires will continue to accelerate the front of the vehicle laterally, tracing a circle. The rear tires will tend to continue along the tangent of that circle but cannot because of their attachment to the front of the car, which still has traction. The result is that the rear tires will swing outwards relative to the front of the vehicle. This turns the vehicle towards the inside of the curve. If the steering angle is not changed (i.e. the steering wheel stays in the same position), then the front wheels will trace out a smaller and smaller circle while the rear wheels continue to swing around the front of the car. This is what is happening when a car 'spins out'. A car susceptible to oversteer is sometimes known as 'tail happy', as in the way a dog wags its tail when happy, and a common problem in negative-k vehicles is fishtailing. As Stated by “Vehicle Dynamics Terminology", SAE Standard J670, Rev. 2008.



Methodology 
The methods used to complete this assignment included a workshop session to measure corner loads of an MCR vehicle which will help to determine load splits and to check the ride heights to confirm roll centre heights to ensure that the calculated results will be valid to compare with the track data. Then using the data provided for the MCR vehicle create a maths channel for measured load splits front and rear by using Motec. Then create another maths channel in Motec for calculated load splits from the WT spreadsheet including the sprung mass about the roll axis. Selecting a period of steady state cornering confirmed by speed, yaw rate, lateral acceleration and steering channels. Comparing the measured and calculated front and rear load split values and discussing the difference between the channels at steady state cornering. 
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