
Data Acquisition Assignment
MCR Load Splits Task
The data from a test session using the MCR sports 2000 vehicle was used to test the difference between the observed load split data and calculated load split data. The test session was chosen because it took place on a circuit that featured fixed radius corners that were close to steady state. Taking measurements from these areas of the circuit provides reliable data for comparison with calculated load splits.
The first task is to create load split channels to observe the measured load splits on the front and rear of the vehicle, as well as overall. This was done by adding maths channels using the equations below.
Front load split:
[Susp force FL] + [Susp force FR] =FLS
Rear load split:
[Susp force RL] + [Susp force RR] =RLS
Front- Rear load split difference:
[image: ][FLS] + [RLS] =FRLSDFigure 1: measured load split channels

The load split difference channel shows the difference in vertical wheel load between both ends of the vehicle and can be used to establish the movement of the vehicles mass over the course of the lap.
The next step is to calculate the calculated load split channels. This was done using measurements provided from the car. Weight transfer on the front and the rear were calculated, as well as overturning moment. These were added into the Motec spreadsheet using maths channels. The variable used in the equation was lateral acceleration, as this can be used to create a time- distance graph showing the calculated front- rear load split difference at the same speed as the measured data, making the two datasets comparable.
[image: ]Using a spreadsheet to calculate the maths, the overturning moment was calculated. This allows the weight transfer due to sprung mass, and then the calculated roll splits can be made using the equationFigure 2:observed FLS, RLS, FRLSD

Calc FLS= (FLS) + 2 * (0.915277191)
Calc RLS= (RLS) + 2 * (0.709981435)
FRLSD= Calc FLS + Calc RLS 
Finally, the measured and calculated channels were shown in the same time-distance graph, in order to compare observed/expected. The difference between the two lines on this graph shows where the observed does not match the expected.
Looking at the graphs showing the difference between observed and calculated, there are small differences.[image: ] One reason for the observed not matching the expected would be if the inside wheel had been lifted off the ground during the corner because the MCR has a stiff suspension setup. If the wheel is not touching the ground, the load on that corner would be zero and the load split for that end of the vehicle would be inaccurate, as the load split is the sum of both corners on each end. However, in the period shown, this does appear to happen as there are no sharp drops in load during the corner.Figure 3: observed/expected FRLSD, FLS, and RLS

Another variable that could cause a difference between the oveserved and calculatd load splits is the temparature of the tyres. the fluctuation in tyre temparatures would cause a difference in tyre pressures  during the course of the lap, meaning the loads on each corner would vary. On a circuit such as Silverstone International, where there are predominantly right turns, the left corner on both ends would would be hotter and the tyre pressures would increase. This would make the left corners stiffer, affecting the FRLSD and accounting for the difference in load splits. As the calculated value is higher, it suggests that the load in real life was lower. This fits a stiffer setup, and backs up the tyre temparature difference in the real world.
Defects in the track surface could also place additional force on particular corners of the car. The track used, Silverstone, is a bumpy surface that could cause changes to the load splits as the car negotiates each bump.
Aston Martin Exercise
Intro
The first task was to calculate the roll stiffness distribution for each setup. This was done using the equations
Front Roll Stiffness x 100 / Total Roll Stiffness
Rear Roll Stiffness x 100 / Total Roll Stiffness
[image: ]In the simulator, the vehicle was run on a handling pad on each setup, driving around a fixed radius circle, at steady speed. The data was retrieved, and through Motec the handling characteristics of each setup can be determined.Figure 4: setups for each run

Below is the result of the Motec channel calculations. This shows the handling balance of each setup.
	Set up
	U/S Channel Value
	Front Roll Stiffness %/ Rear Roll Stiffness %
	FRLSD

	1
	37.61
	85.37/14.63
	6

	2
	22.53
	85.37/14.63
	-3

	3
	3.28
	85.37/14.63
	-13



[image: ]The larger front-rear stiffness of setup 3 resulted in a lower U/S value, meaning that there was more oversteer when the difference between the stiffness of the front and rear. This also fits with the FRLSD as the front being softer than the rear leads to a more negative FRLSD value. The rear has less grip, increasing the likelihood of oversteer. On the other hand, when the front is stiffer than the rear, resulting in a higher FRLSD value, the front end has less grip than the rear and there is more slip, resulting in more understeer. Therefore, the FRLSD accurately shows the grip at each end of the vehicle.Figure 5: O/U channel for setup 1

[image: ]A variable that could have contributed to the increase oversteer of setup 3 is the additional tyre heat generated at the front end by the softer front end. There is more weight transfer, and therefore more load on the outside front corner.Figure 6: O/U channel for setup 2

[image: ]In summary, the stiffer the front end of the vehicle, the more understeer. This means that softening the front end makes the car more responsive. During the simulation runs, the driver gave the feedback that the third setup felt the most responsive. Looking at the data in Motec confirms this.





Figure 7: O/U channel for setup 3
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