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Brake Mechanical Design
Analysis

Interlocks

Double Negator Spools
Supplies constant tension around the stepper motor spool 
for failsafe brake deployment on loss of power or failure of 

the eddy brake stepper motor.

Physical Interlock Mechanism
Prevents software or power loss from engaging brakes while 

attached to pusher.

Initial Design
Non-contact

Adjustable air gap

1.0
1. Parallel banks
2. Swing Arm Design
3. Driven by lead screw

2.0
1. Parallel banks
2. Angled deployment to minimize loading
3. Driven by lead screw
4. Halbach configuration of N42 & N45 

neodymium magnets
5. Constant-torque negator springs

2.0 Brakes - As-Built

Safety Requirements
1. Hardware and software inhibits on braking 

during the acceleration phase
2. Fault tolerance of braking, levitation, and other 

subsystems

Pusher 
InterfacePin1. This graph shows expected braking and normal forces vs. pod velocity and for different 

gap distances between the I-beam and magnets as simulated in ANSYS for the as-built 
eddy brake. 

2. The braking force is the total force from both pads, while the normal force is the force 
pushing one pad away (positive force = pushing away) from the I-beam.

3.  For example, for a typical gap of 0.004 m or 4 mm the total braking force would be a bit 
more than 3000 N, while the normal force pushing each pad  away from the beam would 
be around 6500 N.

Graph of Eddy Brake Force vs. Velocity for brakes.

Validation

1. A 1/3rd mock-up of the eddy brake was tested in a lathe with the help of a spinning 
aluminum disc. 

2. The blue line and points are measured with an electronic scale. 
a. Measurement uncertainty hasn’t been fully established, but should be estimated with 

at least +/- 10%. 
3. The orange line shows the results of the simulation with a reduced scale periodic model, 

while the yellow line shows the results of the full scale as-built eddy brake model. 

Given the uncertainties in simulation and measurement, these results show fairly good 
agreement and prove confidence that the brake is going to operate as expected.
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