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Overview

• Changes since CDR
• Changes to Final Vehicle

• Changes to Final Payload

• 2nd Subscale Launch Results

• Full-Scale Launch Results
• Ascent Profile and Apogee

• Descent Profile and Recovery

• Safety Enhancements

• Post-Launch Repairs
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Launch Vehicle Design Changes

• No major changes since CDR

• Drogue bulkheads increased to 
0.5 in. thickness from 0.375 in.

• Nosecone weight and length 
increased slightly in response to 
actual component dimensions
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Payload Design Changes

• WAS: Aluminum flange

• IS: Polycarbonate flange 
bonded to payload body

• WAS: Semi-circular ULS 
Legs

• IS: Rectangular ULS Legs
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2nd Subscale Launch Results

• Verified launch vehicle design 
and components

• Successful payload deployment

• Successful recovery of launch 
vehicle and payload

• Actual Apogee: ~2720 ft

• Target Apogee: 2780 ft
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Recovery System Testing

• Successful black powder 
ejection testing

• Parachute deployment
• Test unfurling motion

• Shroud line inspection

• Fabric quality inspection

• Altimeter calibration
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Full-Scale Predicted Wind Drift

• Drogue chute deployment triggered at 
apogee
• Descent at 83.9 ft/s

• Main chute deployment triggered at 
1100 ft
• Descent at 9.9 ft/s

• Payload chute deployment triggered 
at 1000 ft
• Descent at 10.9 ft/s

• Maximum wind drift less than 1 mile

Wind 

(mph)

Launch Vehicle 
(ft)

Payload 

(ft)

0 0 0

5 1200 424

10 2390 849

15 3590 1270

20 4780 1700
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Full-Scale Launch Details

• February 25th

• Tripoli launch site at 
Bayboro, NC

• Recorded weather:
• Winds at 11 mph, gusting to 

15 mph

• ~75°F

• All club advisors present
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Full-Scale Pre-Launch Issues

• Incorrect rail button 
alignment on fin can
• Repaired by removing upper 

rail button and reinstalling

• Black powder discharge 
during assembly
• Incorrect assembly procedure

• Altimeters were not turned off 
after continuity testing

• Primary charge detonation 
followed by secondary charge
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Full-Scale Launch Ascent Profile

• Aerotech L2200G motor

• Final weight of 52.6 lb

• Maximum TWR of 13:1
• Average TWR 9.6:1

• Rail exit velocity of 48 ft/s
• 8 ft launch rail

• Rail exit KE of 3,450 ft-lb
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Full-Scale Launch Stability

Post-Burn Stability Data

• Stability margin: 2.95 cal

• CP: 92.2 in.

• CG: 73.9 in.
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Pad Stability Data

• Stability margin of 2.25 cal

• CP: 91.7 in.

• CG: 78.0 in.



Full-Scale Launch Data
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• Four  total altimeters

• Two returned usable 

data

• Apogee: 

• Primary – 5091ft

• Secondary – 5233ft  



Full-Scale Predicted Recovery

• Apogee drogue deployment
• 2 ft elliptical parachute

• 4.0 g primary, 4.1 g secondary

• 1100 ft AGL main deployment
• 14 ft Iris Ultra parachute

• 3.0 g primary, 3.1 g secondary

• Payload main deployment
• 4 ft elliptical parachute

• Jolly Logic Electronic Retention 
Device
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Full-Scale Actual Recovery

• Fin can separation at apogee

• Main parachute failed to 
fully deploy during descent
• Vehicle was sufficiently 

slowed to be safely recovered

• Payload parachute 
successfully deployed
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Full-Scale Launch Touchdown

• Payload landed safely but ULS 
failed to deploy

• Fin can not attached to recovery 
harness during descent
• Imbedded ~18 in. into ground

• Determined eyebolt unscrewed

• Remainder of rocket landed 
without damage
• Due to high winds, parachute 

deployed and drug rocket over 2 
miles
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Summary of Launch Verification

• Successes:
• Motor ignition

• Stable rail exit in gusty winds

• Apogee of ~5150 ft

• Launch Vehicle Recovery 
system deployment

• Payload separation at apogee

• Payload recovery system 
deployment

• Failures:
• Pre-launch procedure 

• Fin can separation from 
recovery harness

• Lack of full deployment of 
main parachute

• TDS activation

• ULS activation
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Post-Launch Repairs

• Full-scale vehicle repairs
• Fin can bulkhead replacement

• Replace eyebolt with U-bolt

• Damaged fin replacement

• Fiberglass repair of fin can coupler
• Replacement of ARRD electronics

• 3D print replacement ARRD 
Housing

• Approximately $250 to replace 
damaged components
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Reviewing Payload Integration

• Software Changes

• Addition of a switch on FWD 
face of payload bulkhead

• Launch Procedure Changes
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Future Full-Scale Launch

• Re-launch at Bayboro by 
March 27th cutoff
• Looking at 3/18 or 3/26 as 

backup

• Full test of rocket systems 
and recovery devices

• Confirmation of payload 
• TDS acquisition

• ULS activation
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Questions?


