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Parameterized bearing

Bearings Gears
Define inputs:

• OD

• Bearing load

Compute contact stress on bearing balls

Define input 

parameters from BIRE  

design specifications

Parameterize geometric 

features of machine 

components

Derive relationships 

between parameters and 

allowable load/stress

Apply observed relationships 

to estimate weight based on 

a set of criteria

Approximate weight via geometry from outputs
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BIRE

BIRE with cutaway view of internal mechanisms

• Vertical stabilizer is removed on fighter aircraft 

to improve fuel efficiency

˗ Reduces weight

- Reduces drag

• F-16 with rotating empennage to control agile 

maneuvers of the aricraft

Predicted stress plot with suitable bearings
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Define inputs:

• Ring gear OD

• Number of pinions

• Applied torque

Correlate tooth and spoke bending stresses

Parameterized gear
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Outputs: 𝐵, 𝑙0, 𝑙𝑖 , 𝑑𝑏 , 𝐵, 𝑛, 𝐹
Approximate weight via geometry from outputs
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