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Racecar Design 
• Pilbeam has designed and built cars for F1, Le Mans and 

Hillclimbing over many years.  

• Constantly seeking new methods to take the guesswork out of 
the process.  

 

 



Layout 
• Key Factors: 

– Weight distribution 

– CofG height 

– Moments of Inertia 

• Sometimes these are missed.  

 



Aero 
• Aerodynamics is a critical area for all motorsport disciplines.  

• A significant amount of testing and study is required to make 
the most of a car.  

 



Suspension 
• Needs to be a balance of high grip over bumpy surfaces, while 

giving a stable platform for the Aero. 

 
– Le Mans – smooth surface, aero priority 

– Rally – bumpy surface, grip priority 

– Hillclimb – balance of both  

 



Weight 
• Always at a minimum, regardless of regulations. 

• Ballast can be added to meet minimum weight, giving low 
CofG height. 

• Chassis design can offer a large weight saving. 

 



Chassis 
• A strong stiff chassis is a vital platform to mount the preceding 

items onto. 

• Uncontrolled flexibility introduces poor responses to driver 
input: 

– The driver cannot be sure of the 
response to his controls and incidents 
will occur. 

– The driver will lose confidence and 
never be able to push the car to its 
limit to maximise performance.  



Simulation 
• Computing power can be used to develop the following areas: 

– Aero studies in CFD codes. 

– FEA to improve suspension and chassis stiffness. 

– Lap simulation to locate the ideal balance and combination of aero, 

suspension etc.   

 

 

 

 

 

• Optimisation techniques 
will deliver these answers 
in the shortest timescale 
possible.  
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Elise Chassis Application 

Laminate Reporting Optimisation Summary 



Pilbeam Chassis Design 



Genesis Optimisation Model 

Candidate layup info 

• Layer 1 - Carbon Cloth 0° 

• Layer 2 - Carbon Cloth 45° 

• Fixed Layer – Honeycomb Core / Inserts 

• Layer 3 - Carbon Cloth 45° 

• Layer 4  - Carbon Cloth 0° 

 

Load cases 

• Cornering – Fatigue Strength 

• Braking – Fatigue Strength 

• Crash – Ultimate Strength 

• Kerb strike – Abuse Strength 

• Static Torsion – Stiffness 

Major Masses 

• Power train 

• Wheel assemblies 

• Roll cage 

• Seats 

• Wiring 

 

 

Optimisation Control 

• Laminate symmetry 

• Min and Max thickness 

• Mass target 



Developed Laminate Optimised Laminate 

The Laminate 

 

The optimised laminate has been developed to achieve a manufacturable layup with a 
mass of 40.3kg which meets all strength and stiffness targets for the given load cases.  

Thickness (mm) 



Elise Chassis Application 

Optimisation Summary Laminate Reporting 



• OptiAssist is an analysis and optimisation environment tailored to the composite 
engineer's requirements. 

 
 

 

 

 

 

 

• We use the composite reporter to efficiently communicate our laminate design to 
the composite lay up technician. This ensures the design is manufactured 
accurately which will result in a design meeting the desired targets.  

 

 

 

Developing the Ply book Data 

Composite Modeller 

Composite Reporter 



Composite Reporter Demo 



OptiAssist Ply book 
 

 



OptiAssist Ply book 
 

 



Conclusion 
 

 

• GRM’s OptiAssist plugin has been utilised to both setup the optimisation and 
communicate this optimised design to Pilbeam Racing designs.  

 

• The composite reporter is vital to ensure the composite laminate designs we 
produce in the software are properly implemented in production. 

 

• As a result of using our latest OptiAssist plugin we have efficiently designed a 
lightweight chassis laminate and we were able to suggest geometry changes based 
on baseline analysis results. 

 

• Thanks for listening. 

 


