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Introduction Results Comparing Performance

The Sikorsky X2 is an experimental helicopter 
designed for high speeds that features coaxial rotors 
and a horizontal propeller. Due to unstable rotation 
in the opposing rotors, a gyroscope was under 
development to relieve vibrations in the rotating 
shaft. However, the gyroscope itself experienced 
instability due to opposing forces of lift.  
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A magnetic bearing was proposed to counter the 
vertical rotation of the inner shaft of the gyroscope 
in order to increase stability and efficiency. 

The data Matthew Diamond collected indicated that 
the bearing tipped over at approximately 15.5 
Newtons. 

Revision Process

Based off Matthew Diamond ’18 CAD models, a 
smoother, more massive model was conceived. The 
outer magnetic ring was altered to house the arc 
magnets and the rest of the rig was then scaled to 
fit the greater circumference.

Based on the visuals provided above, one can 
understand the procedure for determining angle at 
which the shaft tilts and what vertical distance that 
angle yields respectively.  

The goal was to discover the force applied at which 
the net force within the bearing equaled zero. This 
would happen when the bearing shifted from being 
in contact with the upper hemisphere the lower 
hemisphere, meaning the magnets have capped out 
on their magnetic load.

This years data and resulting graph show that at a 
weight of approximately 20 lbs, the inner bearing 
shifted the greatest distance. This isn’t the true 
maximum load, however, as the moment of rotation 
between the point at which the weight is carried and 
the point at which the rotation begins must be taken 
into account. 

The theoretical weight that should’ve been carried 
was estimated at 83.28 lbs through numerical 
integration. With the calculations of the moment of 
inertia taking into account, the actual weight equals 
53.75 lbs, thus resulting in a 35.5% error. 


