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Lightning Motorcycles



PLACEHOLDER –
LIGHTNING IMAGERY 

AND VIDEOS



Previous industrial 
collaboration and 

engagement 





Generative Design 
advancements



Simulating the 
Swingarm structural 

behaviour 



Image courtesy of Brimrock Group Inc. and Mechanix Design Solutions Inc.

Fusion 360 simulation

Image courtesy of Briggs Automotive Company Ltd.

Simulation portfolio



Load case 1 Load case 2 +/ - ve Load case 3 +/ - ve

Motor mount fixed

shock mount 
pinned

> 3M parabolic solid 
elements

Automatic surface -
surface bonded 

contact generation 
Rear shock & wheels were 

idealized

7kN ~3.1kN

2.5KNm

Motor mount fixed

Main objectives:
• Perform linear stress analyses for all load cases to: 

• Calculate the maximum deflections 
• Calculate the maximum surface stress

• Determine Factor of Safety or “𝑭𝑭𝑭𝑭𝑭𝑭𝑭 = 𝒇𝒇𝒇𝒇𝒇𝒇
𝝈𝝈𝒗𝒗𝒗𝒗

Structural requirements 



Generative Design 
outcomes



PLACEHOLDER –
FLORIAN ANIMATION OF 

BIKE SPINNING 
TRANSITIONING 
BETWEEN PARTS



Design performance comparisons
Current Design GD (2018) GD (2021)

Aluminium Alloy

Die Casting

$

7.43 kg

Magnesium Alloy

Investment Casting

$$$

4.58 kg

38% mass saving

Aluminium Alloy

3 Axis Milling

$$

6.87 kg

8% mass saving



Using Fusion 360 
simulation to verify the 
Swingarm mechanical 

integrity 



Result investigations ( FoS) 

Load case 3

Load case 1 +ve

Load case 2 +ve



Result investigations ( FoS) 

Load case 3

Load case 1 +ve

Load case 2 +ve

FoS = 1.6

FoS = 2.5

FoS = 3.0



Result investigations (displacement) 

Load case 3

Load case 1 +ve

Load case 2 +ve



Design performance comparisons
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~3.1kN
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Key takeaways & next 
steps



Constant advancements 
in  Genera t ive  Des ign  

re imagine  what  we  can  
achieve

Collabora t ion  with in  
Fus ion  360  inva luable  in  
th is  remote  working age  

Fus ion  360 ’s  ability to 
comple te  each  s tep of 

Des ign  – Valida t ion  cycle  
inva luable

Key takeaways

What have we learnt?



PLACEHOLDER –
FLORIAN RENDER OF 

FINAL PROTOTYPE
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