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Our Team

• Faculty Advisor:  Andrew Mosedale

• Adult Educator:  Barre Wheatly

• Team Mentor:  Bill Balash

• Team Leader:  Davis Hall

• Safety Lead:  Derrick Slatton

• Vehicle Lead:  Edward Hieb

• Recovery Lead:  Matthew Rowe

• Payload Lead:  Jacob Hinojos



Launch Day Rocket and Payload Dimensions

Rocket Dimensions

• Height: 10.37 ft

• Inner Diameter: 5.98 in

• Outer Diameter: 6.37-6.5 in

• Mass on Pad:  44.01 lbs

• Dead Mass: 36.93 lbs

• Mass Margin: 44 - 48 lbs

Rover Dimensions

• Length: 4.25 in

• Width: 2.9 in

• Height: 2.13 in

• Payload Section Length: 7.55 in

• Bearing Inner Diameter: 4.92 in

• Bearing Outer Diameter: 5.79 in



Vehicle
Design



Launch Vehicle Weight Summary (Huntsville)

• Nose Cone Assembly Mass ……………………………………………….3.55 lbs

• Payload Section Mass ……………………………………………………….6.22 lbs

• E-Bay Section Mass …………………………………………………………12.61 lbs

• Motor Grain and Casing Mass …………………………………………..9.52 lbs

• Aft Section Mass ……………………………………………………………..14.55 lbs

• Ballast Weight (Huntsville)………………………………………………….2.67 lbs

• Total Pad Weight (as launched)………………………………………...46.68 lbs



Launch Vehicle Air Frame

• 6in Blue Tube Body Tube

• Rigid, single piece design for aft (DACS & motor) section

• Cheaper and easier to modify

• Light weight

• 6in Carbon & Kevlar Reinforced Phenolic Body Tube

• Reinforced strength for separating sections

• Better blast containment for separation charges

• 6in Blue Tube Coupler

• Thinner wall thickness to maximize fuselage space

• Light weight



Composite Phenolic Carbon Kevlar Tube

• Layer A: Phenolic

• Layer B: Carbon Fiber

• Layer C: Kevlar 



Bulkheads

• Multi-layer Plywood

• Inexpensive and Lightweight

• Easy to machine and mount

• Fiberglass Reinforced Plywood

• Strong and lightweight

• Easily machined

• G10 Fiberglass

• Superior strength-weight ratio

• Low space occupation due to 3/16th inch 
thickness 

• Aluminum

• High strength and weight

• Complex and rigid mounting surface



Nose Cone
3D Printed Polycarbonate – Long Elliptical Shape

• High density print (60%)

• Part sled for mounting 
electronics

• Low drag due to geometry

• Affordable and customizable



Final Fin Design
G10 Fiber Glass

• Heat resistant

• High tensile strength

• High strength-weight

• Reduces fin flutter

• Available in 3/16 inch

• Easily sanded using wet 
sanding technique



Internal 
Interfaces

• Couplers

• Shear Pins & Screws

• Rover Housing

• Bear/Coupler Interface

• Rover/Guide Rail 
Interface

• Motor Mount

• Thrust Plate

• Centering Rings

• Nose Cone



Rail Button Selection
1515 Delrin Rail Buttons

• Commercially available

• Allows spacing for nose cone

• Delrin plastic is affordable



External Interfaces

• Launch Pad
• 12 feet tall (Huntsville)

• 10 feet tall (LS Test Flight)

• Guide Rails
• 1515 Rails 

• 1515 Rail Buttons 



Final Motor Selection
Cesaroni L1395 – BS (Blue Streak)

• 75mm, 4 Grain

• Average Thrust: 328.9 lbf

• Max Thrust: 404.7 lbf

• Total Impulse: 1100.4 lbf-s

• Burn Time: 3.45s

• Launch Mass: 9.5 lbm

• Dead Mass: 4.1 lbm



Motor Hardware
Cesaroni 75mm Casing

• Cesaroni manufactures 
casings for their motors 
therefore they are directly 
compatible with any of their 
motors

• CNC machined 6061 – T6 
anodized aluminum



Stability Factor

𝑆𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟 =
𝐶𝑃 − 𝐶𝐺

𝑑

𝑆𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟 =
238 𝑐𝑚 − 197 𝑐𝑚

15.24 𝑐𝑚
= 2.69



Thrust to Weight Ratio

𝑇ℎ𝑟𝑢𝑠𝑡 𝑡𝑜 𝑤𝑒𝑖𝑔ℎ𝑡 𝑟𝑎𝑡𝑖𝑜 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇ℎ𝑟𝑢𝑠𝑡

𝑊𝑒𝑖𝑔ℎ𝑡

𝑇ℎ𝑟𝑢𝑠𝑡 𝑡𝑜 𝑊𝑒𝑖𝑔ℎ𝑡 𝑅𝑎𝑡𝑖𝑜 =
1395 𝑁

19.96 𝑘𝑔 ∗ 9.81
𝑚
𝑠2

= 7.12



Altitude Predictions

Wind Speed (mph) Altitude (m) Altitude (ft)

5 1654 5426

10 1644 5393

15 1632 5354

20 1626 5334



Ballast Weight 
(Huntsville)………………………………………………….2.67 lbs



Large Scale Flight

• We launched in Boys Ranch, TX (3/3/18)

• Weather conditions:
• Wind Speed: 4mph

• Sunny – Clear Skies

• 40 Degrees F





Flight Results Data

• Apogee: 6064

• Max Velocity:

• Rail exit velocity:



Flight Failures and Solutions

• Payload bay shear pin failure
• Resulted in destruction of ABS nosecone

• Would have resulted in destruction of rover if it was present

• Solutions
• Calculated new required shear pin size to withstand G forces of main 

deployment

• Reprinting of nosecone with polycarbonate material instead of ABS



Large-Scale Test Flight Weight Summary 
(Boys Ranch)
• Nose Cone Assembly Mass ……………………………………………….3.55 lbs

• Payload Section Mass ……………………………………………………….6.22 lbs

• E-Bay Section Mass …………………………………………………………12.61 lbs

• Motor Grain and Casing Mass …………………………………………..9.52 lbs

• Aft Section Mass ……………………………………………………………..14.55 lbs

• Total Pad Mass (as launched)……………………………………….…..44.01 lbs



Recovery

• Parachute sizes

• Recovery Harness Type

• Size

• Length

• Descent Rates



Parachute Sizes and Separation Charges
• Parachute Sizes

• 4 foot pilot parachute

• 2 foot drogue parachute

• 16 foot main parachute

• Main Parachute charge sizes:
• Main: 1.5g

• Backup: 2.0g

• Drogue parachute charge sizes:
• Main: 1.0g

• Backup: 1.5g

• Nose cone separation charge 
sizes:
• Main: 1.8g

• Backup: 2.3g



Recovery Testing

• Separation Charge 
Testing
• Drogue, Main, Nose 

Cone

• Shock Cord Bundling 



Landing Kinetic Energy 



Drift Calculations

There was a 15% margin of error between simulated drift data and test drift data



Total Descent Rate (main and drogue 
combined)



Payload



Payload Summary

• Rover Weight: 1lb, 0.2oz

• Payload Assembly Weight: 3.5lbs

• Rover Length: 5.87in

• Rover Width: 4.3in

• Rover Hight: 2.5in

• Wheel Diameter: 2.25in

• Bearing Housing ID: 4.92 in

• Bearing Housing OD: 5.79 in



Rover Design

• Rover Chassis

• Rover Housing

• Bayonet Fitting

• In Wheel drive train

• Ultrasonic Steering

• Hinged Solar 
Deployment



Payload Integration

• Mounted within a 
coupler tube

• Self-Orienting Housing

• Supporting wheel rail 
system

• Payload section of air 
frame composite 
upgrade



Rover Electronics

Travel Electronics

Microcontroller: Arduino Micro

• Small and light microcontroller 
that will carry out tasks and 
experiments

Ultrasonic Sensor:

• Used for obstacle avoidance



Changes Since CDR

• Motor mount 

• Transmitter/receiver

• Bayonet locking pin

• Back servo mount



Payload Testing

• Motor power

• Gear meshing

• Rover egress

• Bearing load test



Requirements Verification

Vehicle & Recovery

• Apogee of 5280 ft

• Altimeters

• Exit Rail Velocity of 52 fps

• Rocket has max of 4 sections

• Main and Drogue Chute

• Nose Cone Ejection

• Parachute Entanglement

Payload & Safety

• Correct Rover Deployment

• Remote Activation of Rover

• Rover must travel 5 ft

• Rover Will Deploy Solar Panels

• Safe Launch Set Up

• Emergency Safety Equipment

• Behavior and Conduct



Safety Improvements

• Failure Mode Assessment Chart

• Hazards Recognition

• Environmental Concerns

• MSDS Data Sheets



Outreach

• Satisfied Outreach Requirement


