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answer THREE QUESTIONS OUT OF FOUR



Equipment or materials required – Formula Sheet
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Question 1

a) Calculate the static tyre loads for a vehicle with the following parameters:

Total Mass: 585Kg
Forward Mass Distribution: 60%
Left Mass Distribution: 52%

	Your answer should show the vertical loads on all 4 tyres, with the results shown in        Newtons.
(7 Marks)

b) Aerodynamic forces contribute to the vertical loads experienced by the tyres, as such their calculation is highly important. 
For a vehicle with the following parameters, calculate the total aerodynamic load produced:

Coefficient of Lift: -0.2
Frontal Area: 1.2m^2 
Velocity: 25 m/s
(5 Marks)

c) Combining both the static and aerodynamic loads will allow calculation of a vehicle’s dynamic tyre loads. 
For a vehicle with the following parameters, calculate the dynamic tyre load when combining both the static and aerodynamic loads: (assume aerodynamic load is evenly distributed across all four wheels)

Total Mass: 750Kg
Forward Mass Distribution: 55%
Left Mass Distribution: 50%

Coefficient of Lift: -0.25
Frontal Area: 1.4m^2
Velocity: 30m/s
(13 Marks)



Question 2

a) Calculate the static vertical tyre loads for all 4 wheels on a vehicle with the following parameters, giving your answer in Newtons:

Total Mass: 1200 Kg
Forward Mass Distribution: 45%
Left Mass Distribution: 48%

(7 Marks)

b) Using the Rigid Vehicle Load Transfer method, calculate the load transfer for a vehicle with the following parameters when a lateral acceleration of 9.81m/s/s is applied:

Total Mass: 1200 Kg
CoG Height: 0.35m
Track Width: 1.8m
(4 Marks)

c) In a dynamic cornering event experienced by a vehicle with the following parameters, calculate the static, aerodynamic and load transfer contributions to find the total vertical load on each tyre of the vehicle: (assume the aerodynamic load is evenly distributed between all four wheels)

Total Mass: 1200 Kg
Forward Mass Distribution: 45%
Left Mass Distribution: 48%

CoG Height: 0.35m
Track Width: 1.8m

Coefficient of Lift: -0.2
Frontal Area: 1.2 m^2
Velocity: 20 m/s

(14 Marks)



Question 3

a) Using the 3-Component Rigid Vehicle Load Transfer Method, calculate the Un-Sprung Load Transfer for a vehicle with the following parameters:

Un-Sprung Mass: 200 Kg
Lateral Acceleration: 12 m/s/s
Un-Sprung CoG Height: 0.2 m
Track Width: 1.6 m
(4 Marks)

b) Using the 3-Component Rigid Vehicle Load Transfer Method, calculate the Sprung Mass Load Transfer through Suspension Arms for a vehicle with the following parameters:

Sprung Mass: 1000 Kg
Lateral Acceleration: 12 m/s/s
Roll Centre Height: 0.25 m
Track Width: 1.6 m
(4 Marks)

c) Using the 3-Component Rigid Vehicle Load Transfer Method, calculate the Sprung Mass Load Transfer through Springs & Dampers for a vehicle with the following parameters:

Sprung Mass: 1000 Kg
Lateral Acceleration: 12 m/s/s
Sprung Mass CoG Height: 0.4 m
Roll Centre Height: 0.25 m
Track Width: 1.6 m
(4 Marks)

d) Combining all 3 components of the 3-Component Rigid Vehicle Load Transfer Method, calculate the total load transfer experienced by a vehicle with the following parameters:

Un-Sprung Mass: 110 Kg
Sprung Mass: 600 Kg
Un-Sprung CoG Height: 0.18 m
Roll Centre Height: 0.27 m
Sprung Mass CoG Height: 0.38 m
Track Width: 1.8 m
Lateral Acceleration: 10 m/s/s
(13 Marks)





Question 4

a) Using the 3-Component Front-Rear Load Transfer Method calculate the total front axle load transfer for a vehicle with the following parameters:

Front Un-Sprung Mass: 60 Kg
Front Sprung Mass: 400 Kg
Un-Sprung Mass CoG Height: 0.2 m
Roll Centre Height: 0.15 m
Sprung Mass CoG Height: 0.39 m
Track Width: 1.75 m
Lateral Acceleration: 15 m/s/s
(11 Marks)

b) Using the 3-Component Front-Rear Load Transfer Method, calculate the total rear axle load transfer for a vehicle with the following parameters:

Rear Un-Sprung Mass: 80 Kg
Rear Sprung Mass: 550 Kg
Un-Sprung CoG Height: 0.22 m
Roll Centre Height: 0.3 m
Sprung Mass CoG Height: 0.45 m
Track Width: 1.9 m
Lateral Acceleration: 15 m/s/s
(11 Marks)

c) Calculate the total load transfer experienced by the vehicle described in parts a) and b) of this question. 

(3 Marks)



Formula Sheet


Conversion to Newtons: Weight (Kg) * Gravity (9.81)

Aerodynamic Lift Force:  





Rigid Vehicle Load Transfer Method:








3-Component Load Transfer Method:

Unsprung Load Transfer: 

Sprung Load Transfer through Suspension Arms: 

Sprung Load Transfer through Springs & Dampers: 

Total 3-Component Load Transfer Method:
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