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Queenôs Formula SAE 



Formula SAE  

For those that require a refresher, the Formula SAE 

Competition demonstrates the largest engineering com-

petition in the world. Queenõs represents just one of 

almost 500 universities around the world building and 

competing with a small open -wheel race car, designed 

and manufactured from scratch each year. Vehicles are 

evaluated in international competition as real race cars 

based on their track performance in acceleration, skid-

pad, autocross and endurance events. In addition, teams 

are evaluated by industry professionals in their vehicleõs 

engineering design and teamõs business plans. Not only is 

every detail critiqued and evaluated, but students are 

given direct feedback and suggestions on their designs, 

underlying the true utility in the Formula SAE competi-

tion.  

2012 Team and Vehicle  

With the end of the 2011 season at Formula SAE West 

in California came a strong inspiration to demonstrate to 

the competition the true capabilities of Queenõs Univer-

sity. The inspiration to develop a vehicle that would 

match weight reductions with strength increases. A ve-

hicle that would mark vast performance increases with-

out making compromises in safety or drivability. A vehi-

cle that we, as a team, university and sponsors, could 

truly be proud of.  

Engineering involves a continuous learning process;  we 

have found this to be particularly true in designing a 

race car. Entering into 2012, the Queenõs team has put a 

focus on understanding the fundamentals, bringing the 

vehicle back to basics and requiring students to truly 

grasp the role they are playing with the team. Instead 

of building up ancillary vehicle components, the 2012 

vehicle makes major improvements upon the fundamental 

vehicle design, with aims to improve reliability, adjusta-

bility and drivability. This focus brought with it a major 

goal; a 10% overall weight reduction to 450 pounds while 

increasing vehicle performance, with every system re-

sponsible for providing a piece of the puzzle. With a 

first drive date planned in early March, an augmented 

focus on driver and vehicle development on the track 

has been made, truly integrating man and machine for 

competition. Watch for some of the highlights that will 

keep Queenõs competitive in the 2012 season: 

The Queenõs 2011 car in action at Formula SAE Michigan 

Rendered vehicle assembly of the Queenõs 

2012 vehicle  



Suspension 

For our 2012 entry the Queenõs University Formula SAE 

team has made major improvements to our understand-

ing of vehicle dynamics and the suspension system as a 

whole.  Through in depth analysis of test data from our 

range of racing slicks we have been able to highlight a 

number of possible areas to improve performance of our 

car.  We have also incorporated these advanced tire 

models into our vehicle dynamics simulation programs to 

allow for more accurate predictions of vehicle behav-

iour.   

Some specific areas which have seen major improve-

ment this year include the steering system, tire perfor-

mance and vehicle balance.  By investigating the specific 

operational range of our vehicle we have been able to 

identify a more optimal steering geometry which allows 

the tires to work harder for more of the lap.  An overall 

increase in rim width from 6ó to 7ó will also yield in-

creases in total grip production of the tires.  As a re-

sult of our extensive testing program last season in 

combination with driver feedback the balance and driva-

bility has also been improved.  

Considering the results of our testing and simulation, a 

new testing plan for the upcoming season has been de-

veloped.  The goals of early season testing will be to 

close in on a baseline suspension setup as well as more 

specific vehicle settings to maximize acceleration and 

cornering g -forces. Producing a stable platform that is 

easy to control as well as a robust and reliable setup for 

future development are the suspension teamõs primary 

goals. 

Frame 

With a change in mindset and design objectives, the role 

played by the frame was updated for the 2012 season. 

Similar to the 2011 vehicle, the team elected to con-

struct a steel spaceframe; a skeleton of steel tubing 

that forms the backbone to the vehicle. However, this is 

where the similarities end; working hard with the sus-

pension team, the frame designers set goals to design 

the lightest, stiffest and most ergonomic spaceframe 

the Queenõs team has ever produced.  

Taking full advantage of computer software and theo-

retical knowledge learned from the studentõs courses, a 

frame has been developed that not only marks a 50% 

increase in stiffness compared to 2011, but will pair it 

with a reduction of over 10 pounds. A fully adjustable 

mock-cockpit was also created, allowing the team to 

make changes in driver and control positions to maximize 

drivability and comfort across a size range. These im-

provements were realized through hundreds of work 

hours and iterations, and are being brought to life effi-

ciently and quickly thanks to the tube notching services 

offered by Cartesian Tube Profiling.  

Rendering of the 2012 Queenõs Frame 

Above: Suspension simulation model of the 2012 vehicle.         

Below: Rendered model of the front suspension  


