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Scope

� Design a bi-directional rotary actuator

• Compact and easy to assemble

• Rotates either clockwise or counterclockwise 
with a return to a neutral position

• Electro-magnetic with a permanent magnet • Electro-magnetic with a permanent magnet 
rotor

• Takes full advantage of maximum moment 
arm availability (pancake style)

• Single coil design

• Directionality is controlled by coil polarity
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Constraints/Goals

� Rotor must be 2” in diameter

�No springs to return to neutral 
position

Torque must be 0.31Nm or � Torque must be 0.31Nm or 
greater

� Step size of 20° - 30°
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Final Design
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Exploded View

1-64 Flat 
Head Screws

Outer Housing

Rotor AssemblyLower StatorCoil
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Major changes
� Cylindrical housing

•Uniformly distributed magnetic field

� Inner magnets used.

•Helped to increase torque. •Helped to increase torque. 

� Changed from 4 poles to 3

� Taller coil

•Lowered current density 

•Distributed temperature over larger 
area.
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2-D Simulation
Using Maxwell 2-D SV

Off Position (No Current)
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2-D Simulation
On Position (1500A)

Shading in above figure represents magnetic field, lines represent magnetic flux
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3-D Simulation

De-Energized Energized

Using Maxwell 3-D 
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Thermal Modeling

� Surface 
Temperature

• Surrounding 
objects.

• Safety.

E-Physics

• Safety.

• Determined 
materials used 
for coil. 
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Thermal Calculations
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Budget
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Plan for Spring ‘08
ID Task Name Duration Start Finish

1 Order Parts 7 daysThu 12/6/07Fri 12/14/07

2 Winter Break 16 daysMon 12/17/07Mon 1/7/08

3 Fabrication 26 daysTue 1/8/08Tue 2/12/08

4 Prepare Detailed Drawings 1 day Tue 1/8/08Tue 1/8/08

5 Begin Machining 1 day Wed 1/9/08Wed 1/9/08

6 Machine Time 22 daysThu 1/10/08Fri 2/8/08

7 Final Assembly 2 daysMon 2/11/08Tue 2/12/08

TFSSMTWTFSSMTWTFSSMTWTFSSMTWTFSSMTWTFSSMTWTFSSMTWTF
1st Quarter

7 Final Assembly 2 daysMon 2/11/08Tue 2/12/08

8 Testing 23 daysWed 2/13/08Fri 3/14/08

9 Initial Test (Assuming Parts Arrived)1 dayWed 2/13/08Wed 2/13/08

10 Analysis of Tests 5 daysThu 2/14/08Wed 2/20/08

11 Modify Testing 7 daysThu 2/21/08Fri 2/29/08

12 Spring Break 6 daysMon 3/3/08Mon 3/10/08

13 Re-Test 4 daysTue 3/11/08Fri 3/14/08

14 Reporting 9 daysMon 3/17/08Thu 3/27/08

15 Final Testing Analysis 5 daysMon 3/17/08Fri 3/21/08

16 Final Reports 4 daysMon 3/24/08Thu 3/27/08

17 Operations Manual 4 daysMon 3/24/08Thu 3/27/08

18 Final Presentations and Open House13 daysTue 3/25/08Thu 4/10/08
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Questions?
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