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Case Study

University of Brescia Applies HyperWorks to 
Optimize the Design of Suspension Components 
for a SAE Formula Student Racecar

Overview
Formula SAE is a competition between universities worldwide in which every team has to 
design, build and drive its own formula-style car. According to the rules a new car must 
be designed and built every year. The competition is based on a number of dynamic and 
static events in which the teams compete. The dynamic events include  acceleration, 
skid-pad, autocross and endurance, the static events include tech inspections, design, 
business, and cost.

Team History & Organization
 
UniBS Motorsport was founded in 2013. Since then the team has built three cars, Brixia 1, 
Brixia 2, and Brixia 3. Brixia 1 raced at the Italian FSAE event 2014 in Varano de‘ Melegari 
and was voted the best rookie car. Brixia 2 raced in 2015 at the FS Austria event at Red Bull 
Ring (Spielberg) and at the FSAE Italy event. In 2016 UniBS Motorsport was the first Italian 
team ever to run at the FSAE event in Michigan, in the United States. With its last car,  
the Brixia 3, the team competed at the 2017 FSAE Italy event and won the cost category.

In 2015 the UniBS Motorsport - Motostudent team was founded to design and build the  
BRX 250 Passocorto, a motorbike that raced in the 2016 Aragon Motostudent event.

The team is divided in two major areas of the design process: management, including 
the cost, business and media divisions, and development, which includes the following 
divisions: powertrain, chassis & layout, suspensions & brakes, aerodynamics and 
electronics. Each division has its own leader.
In general the over all team is coordinated by one team leader and supervised by two faculty 
advisors. The UniBS Motorsport team is affiliated with the Department of Industrial and 
Mechanical Engineering of the Università degli Studi di Brescia.
For more information, please visit Facebook team pages: 

https://www.facebook.com/OMRUniBSmotorsport and 

https://www.facebook.com/UnibsMotoStudent

Challenge
The two major challenges the team faces when designing a new FSAE car are: complying 
with the rules and making the car competitive. The Chassis&Layout and 
Suspension&Brakes divisions typically work closely together to reduce weight and increase 
the stiffness of many components. This covers everything from the wheel assembly to the 
entire chassis.

One of the most critical components is the upright assembly, which has to maintain the 
geometry of the hard points under stress, so it must be as stiff as possible while at the 
same time being as light as possible to reduce the unsprung mass.

“HyperWorks allows our team to improve 
its skills in FEA and to gain knowledge 
about suspension kinematics.” 

Carlo Silini,  
Chassis&Layout division leader

Gianluca Leali,  
Suspension division leader 

Brixia 3 - 2017 car

SIMULATION-DRIVEN INNOVATION™

By using Altair HyperWorks, 
UniBS Motorsport was able 
to reduce the weight of the 
suspension system by 33%.
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The Solution
In order to reach its goals the team used various tools from Altair‘s HyperWorks software suite. In particular HyperMesh and 
HyperView for pre- and post-processing as well as OptiStruct and MotionView to optimize the system‘s weight and dynamic behavior. 
In a first step MotionView was used to obtain the loads on the suspension system and to verify the kinematics of the system.  
Then HyperMesh was employed to mesh the components and to apply forces and constraints to simulate the most severe stress 
condition such as braking while cornering, applying vertical, longitudinal and lateral loads.
 
In the next steps the students evaluated the results obtained with OptiStruct (with the help of HyperView), and optimized the 
stiffness-to-weight ratio.

Results and Benefits
The optimization procedure applied to the suspension system resulted, compared to the previous car, in a mass reduction of 33%. 
In particular the upright system mass could be reduced by 50%. With the final design the students achieved the desired, targeted 
weight while guaranteeing the same stiffness the previous design had.

HyperWorks enabled the UniBS Motorsport Team to:

• Reduce component mass
• Reduce design time
• Gain knowledge about finite element analysis.

Von Mises Stress Results for front and  
rear upright systems

MotionView model of the front and rear  
suspension systems

Constraints and loads for rear upright system

Constraints and loads for front upright system
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