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Project Description (Update) 

• Level 3 Rocket Launch (September 2025)
• Remanufacturing carbon fiber couplers
• Ordering the motor and Recovery System
• Implementing a hot separation system with air vent holes for stage 

separation

• Magnetic Separation System Development
• (Goal) Final design by the end of the semester with a rough prototype
• Potential implementation in the November 2025 launch
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Topic 2: Hot Separation
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• Six exhaust vents need to be manufactured for heat transfer.

• The Images show the placement of some of the exhaust vents.

• The exhaust vents will be 0.25-inch diameter holes

• All six will be equal spacing between and concentric with the center.



Topic 2: Hot Separation
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• Additionally, the material for the booster separation tube will require 
modifications

• Currently it is aluminum with a hole in the center.

• The team plans to fabricate a solid plate over it that will be constrained by 
the bolts shown here.

• The necessary material is currently unknown 
and will be discussed later in the presentation.



Topic 2: Mandrel Tubing
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• Mandrel tubing is being reduce from 5.98" to 
5.95"

• About 0.030" will be taken off from aluminum 
tubing. The new diameter will be used to 
refabricate the fiberglass couplers.



QFD
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QFD CR/ER Description

Customer Requirements (CRs)

• Reusability: Designed for multiple launches

• Functionality: Ensures the separation system works 
effectively

• Magnets: Incorporates necessary magnetic components

• Two-Stage Separation: Supports proper separation of both 
rocket stages

• Stability: Ensures overall system integrity

• Mach 1+ Speed: Confirms the rocket exceeds Mach 1

• 30,000 ft Altitude: Ensures a minimum altitude of 30,000 ft

• Launches: September launch to test hot separation and 
November launch for Mag. Sep
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Engineering Requirements (ERs) & Target Values

• Low Weight: Must be within the allowable range for launch 
feasibility

• Drag Force: Needs to be accurately calculated through 
aerodynamic analysis to assess its impact on separation

• Thrust Force: Must be sufficient to launch both rocket stages 
successfully

• Magnetic Force: Should provide enough strength to hold the 
two stages together until separation is triggered

• Spring Force: Needs to complement the magnetic separation 
system to ensure safe and effective stage disengagement

• Magnetic Fields: Must not interfere with the rocket’s onboard 
computer system or other critical components.

• Testing: All test results from Rasaero simulations must align 
with real-world launch data

• Altitude: The rocket must reach a minimum of 30,000 feet.

• Velocity: The rocket should exceed Mach 1 speed



• All components of rocket are within simulation

• Both stages combined have a cal rating of 2.80 (according to NASA, the ideal margin is 1.5-2.0 & 
3.0 is considered over-stable)  [1]

• Sustainer has a cal rating of 1.66

• Payload is 19 pounds *subject to change*

• CG=95.132[in] from the nose (using CG found in OpenRocket simulation to input CG into 
RASAero simulation)

Nimcheski, 8

Bob’s OpenRocket Analysis

Drogue & Main chutes (2)Payload
Shock cord & tender descender (2)

Coupler & bulk heads (2)
Motor (2) Avionics bay (2)



Bob's OpenRocket Analysis (cont.)
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• Concerns with velocity off rod, apogee, 
Mach number, & velocity at deployment

• Meeting with potential L3 advisor on 4/01 to 
begin troubleshooting

• Mass of components are accurate but not 
precise

• Precisely weighing ALL components this 
week



Emanuel’s RASAero II Analysis 

• Center of Gravity
oSustainer Motor: 65.34 (in)
oBooster Motor: 95.1 (in)

• Flight Simulation
oMax Alt. (w/ propellent): 23,936 (ft)
oMax Alt. (zero propellent): 26,740 (ft)
oMax Velocity: 1.53 Mach
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• Undergoing current analysis of 
parachute and drogue for the 
rocket



Lee’s Black Powder Analysis

MATLAB Analysis & Tools:
• - Pressure estimation for black 

powder charge
• - Efficiency modeling using 300 psi/g 

constant
• - Sensitivity analysis on volume and 

pressure variations
Key Results:
• - Charge mass: 0.92 g to 1.23 g (safe 

range)
• - Predicted pressure: 15 to 20 psi for 

controlled separation
• - Ensures a safety margin for burn 

efficiency variations
Remaining ERs & CRs:
• - Environmental sensitivity testing in 

different conditions (If needed)
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Thomas’ Hot Separation Update

• On Monday 03/31 I will be reaching out to the motor manufactures

• The goal is to gather information on the motor nozzle.
• Material, Epoxy, Resin, or other coatings.

• The goal is to apply this to the booster stage.

• To protect the booster stage from the motor heat transfer.

• This will either require applying a finish or redesigning the booster stage.

• Redesign will include CAD Models, EGR Drawings, and Professional Review.
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Stonn’s Manufacturing Update

• Reworking the sustainer tubing. 
•  Reheating tubing to about 200F where resin 

cured to make the tubing circular. 
• Currently it’s an oval shape which makes the 

coupler harder to insert.

• Put aluminum tubing on the lathe to take 
off about 0.030” 

• 0.015” on both sides
• Enough for about 2 plies of fiberglass which is 

about 0.010” thick. Adding 0.020” coupler 
thickness.
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Carbon Main Tube

Coupler/ AV Bay



Adriana’s Analysis
Analysis Update 
• While manufacture of new coupler, 

ensure skin drag is low consisting with 
previous calculations

• Cone drag is minimal along with fin 
drag

Current Work & Goals

• Updating website code with information as 
project progresses to show to Northrop

• Test and safety procedures documentation for 
separation testing

• Research recovery system 
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FMEA: Launch System
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FMEA: Hot Separation System
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FMEA: Recovery System
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Black Powder Testing

Test Procedures

• Preparation:
o Fill cap with a specific amount of black powder
o Insert E-Match into black powder
o Seal black powder cap with multiple strips of tape

• Assembly:
o Pack recovery and other components into the 

rocket
o Secure first stage to prevent movement
o Connect two stages with shear pins
o Connect E-Match to mechanical switch

• Ignition & Data Collection:
o Proceed to a safe test area
o Ignite black powder remotely
o Measure distance between separated stages

Equipment, Resources and Space

• Testing Equipment: Black Powder, Safety 
Equipment/PPE, Camera, Test Stand, Data Collection 
System

• Rocket Components: Nose Cone, Rocket Bodies, 
Black Powder Charge Container, E-Match, Mechanical 
Switch
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Avionics Testing

Test Procedures

• Preparation:
o Draw up wiring diagram
o Upload simulation data to Blue Raven Application

• Assembly:
o Connect the battery connector to the breadboard.
o Connect the positive and negative ports of the 

altimeter to the breadboard
o Connect the negatively charged wires to the LED 

Lights
o Connect the Aft, Main, 3rd, and 4th ports to the 

specified LED Lights
o Connect the battery to the battery connector

• Data Collection:
o Run the simulation software.
o See if the correct lights turn on at specific timing

Equipment, Resources and Space

• Testing Equipment: Bread Board, Wires, LED Lights, 
Battery, Battery Connector, Blue Raven Application

• Rocket Components: Altimeters, Power Perch, GPS, 
Ground Station
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Gantt Chart

• Currently on Schedule
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Next Semester Schedule

• Finish redesigning new Magnetic Separation Device

• Begin Manufacturing and Testing of Mag Sep Device

• Launch Rocket in September with Hot Separation

• Analyze data from launch and make any necessary changes to rocket.

• Implement Mag Sep Device in November Launch.
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Budget

Nimcheski, 22*Not including upcoming expenses*

• N2220 ----> N3300R

• L3 expert will confirm upcoming expenses

• Upcoming Panda Express fundraiser

• GPS system has arrived

• Still waiting on altimeters



Next Steps

• Manufacture Couplers

• Design Recovery System Schematic

• Level 3 expert rocket review
• RASAero, OpenRocket, Recovery System, and Hot Separation

• Order/Build Recovery System

• Mag Sep design matrix

• Mag Sep design this semester (CAD)
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