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Subsystems Requirements Simulation Software

Static Fins Provide initial stability ANSYS,
Open Rocket

Actuated Fins Use force to torque rocket and maintain vertical flight ANSYS,
MATLAB Simulink

Rocket Dynamic Control Correcting flight with PID controls to communicate with actuated 
fins

MATLAB Simulink

Airbrakes Decelerate rocket to achieve target apogee ANSYS
SolidWorks

Altitude Controls Trigger airbrakes to decelerate and attain targeted apogee. MATLAB Simulink
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Actuated Fin & Rocket Airframe Control: Alfonso

Rocket Dynamic Controls: Francisco

Airbrake: Moises

Altitude Controls: Sean 

Static Fins: Miguel

10



11



12

NACA Airfoil 
Carbon Fiber Fins

Servo Motors

Al 7075 T-6 Rod

Al 6061 T6 Square Tube

Al 6061-T6 Frame

Stainless Steel Ball Bearing
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Bending Stress(Pa) 3.98E+08

Allowable Stress(Pa) 3.61E+08

Factor of  Safety .91

ANSYS Structural 4.82E+08

Percent Difference 21%
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Item Num. Cost per Description/Specs What it's used for

Aluminum 7075-T6 
Rod 1 $32.37

2FT of Aluminum 7075-T6 
3/8" rod used for the actuated 

fins
Connecting the actuated fins to the frame

Steel Ball Bearings 4 $5.78 Ball Bearing shaft diameter 
3/8" Provide interface between rod and frame

Aluminum 6061-
T6 Extruded 
square tube

1 $16.40 6061-T6 1/8” 2 ft rectangular 
tube Hold the servos together motors together

MG996R Metal 
Gear Torque 

Motor
1 $19.99 A set of 4 55g MG996R 

Metal Gear Torque Servos Turn the actuated fins from side to side

7.5" OD x 0.25" 
Wall x 7" ID 

Aluminum Round 
Tube 6061-T6-

Extruded

1 97.48 7.5" OD x 0.25" Wall x 7" ID Frame used to contain the subsystem

Total $189.36
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Micro Controller Selection Servo Motor Selection
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MPU 6050 Servo motor
Rasbery pie 

zero
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IMU on table flat Red is without filter and green is with 
Kalman filter implementation

IMU movement Red is without filter and green is with Kalman 
filter implementation
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Parts Material Failure Mode M.O.S Failure

Airbrake Blade Al 6061-T6 Bending 0.5 2766.79 N

Airbrake Blade Al 6061-T6 Shear 0.5 6921.43 N

Connecting Rod Al 6061-T6 Buckling 2.9
2224 N Top/ 894 N 

bottom

Connection for plates Al 6061-T6 Bolt Bearing 1.84 2224 N

Connection for plates Al 6061-T6 Tear Out shear 4.88 2224 N
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Item Num. Cost per Description/Specs What it's used for

NeveRest Classic 40 
Gearmotor

1 $29.50
output power:14 W; Stall torque: 350 Oz-in; 
No-load speed:360 RPM; Weight: 0.767 lbs

Open airbrake 
system

Connecting Rod 3 $9.26
6061 Aluminum, 6" Overall Length, 3/8"-

24 Thread
to attach airbrakes 

plates

Mil. Spec. Distorted-
Thread

Flange Locknut
12 $2.42

Low-Strength Steel, 3/8"-
24 Thread Size, MS21042-6

to attach airbrakes 
plates

Mil. Spec. Distorted-
Thread

Flange Locknut
6 $0.67

Low-Strength Steel, 8-
32 Thread Size, MS21042-08

to attach airbrakes 
blades

Steal plate for body 1 $53.28 12’’ X 24’’ thickness 0.19’’
Create top/bottom 
plates and airbrake 

blades

Total $143.60
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DC 
Rotation 
deploys 

fins



Item No. Elements Voltage 
Input (V)

Voltage 
Output

Power 
Consumpti
on

1 Raspberry 
Pi Zero

5V PWM 0.4 W

2 ULN2003 12V 50V (max) 240mA

3 Stepper 
Motor 
28byj-48

5V N/A TQ 
Dependant

4 MPU-6050 5.0-6.0V N/A 10mA
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Information 
input

Mechanical 
output 

motor turns
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Actuated Fin & Rocket Airframe Control: Alfonso
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Center of  Gravity

Center of  Pressure

Distance from CG to Cp

Diameter of  Rocket
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Fin Flutter Velocity 
(m/s)

Fin Flutter Velocity: 
Safety Factor 80%

Max Velocity (m/s)

802 m/s 642 m/s 594 m/s
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SolidWorks Render Live Wind Tunnel Testing
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ANSYS Fluent Results Wind Tunnel Results

Velocity (m/s) Drag Coefficient Drag Coefficient

7.1 .0505 .0143 - .0428

8.7 .0504 .0137  - .0332

12.5 .0500 .0058 - .0276

15.7 .0498 .00248 - .0087

18.2 .0497 .0141 - .0212

22.6 .0496 .0095 - .0232

27.1 .0495 .0152 - .0198
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ANSYS Fluent Results Wind Tunnel Results

Velocity (m/s) Drag Force (N) Drag Force (N)

7.1 .031 .0078 - .0235

8.7 .047 .0039 - .0274

12.5 .096 .0098 - .0470

15.7 .150 .0235 - .0665

18.2 .202 .0509 - .0763

22.6 .311 .0528 - .1292

27.1 .446 .1213 - .1585
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