
Preliminary Design
Review
YCP Student Launch



Vehicle Dimensions
 Overall length: 131 inches

 Bottom body tube:

48 inches

 Middle body tube: 

38 inches

 Top body tube: 

22 inches

 Diameter: 6 inches

 Fin Dimensions : 

Chord Root: 36 cm

Chord Tip: 25 cm

Height: 17.25 cm



Decisions



Materials and Justifications

 Airframe: Fiberglass
 Fins: Ultem plastic vs. ABS plastic vs. PLA plastic

wrapped phenolic tubing vs. Carbon fiber tubing

 Couplers: Phenolic tubing
 Nosecone: Fiberglass vs. PLA plastic
 Bulkheads: Wood

 Key Switches : SPDT Switch 11-3360

(Surplus Center)
 Battery Terminals : Keystone 1295 

(Mouser Electronics)



Component Masses
Component Weight (lb)

Nose Cone 2.50

Upper Body Tube 1.49

Payload 3.00

U-Bolts in Upper Body 0.18

Middle Body Tube 2.58

Coupler 0.65

Electronics Bay 1.50

Main parachute 1.02

U-Bolts in Middle Body 0.18

Shock Cord in Middle Body 0.30

Lower Body Tube 3.25

Motor Tube 0.60

Drogue Parachute 0.194

Shock Cord in Lower Body 0.30

U-Bolts in Lower Body 0.18

Motor 8.27

Fins 1.22

Total Weight 27.41

Simulation Mass 27.36



Major Calculations 
 All calculations verified via OpenRocket simulation and by hand calculations

Static Stability Margin
2.85 cal (Meets the design goal between with 2.5 < SM < 3.5 )

Thrust to Weight Ratio
5.33 : 1

Center of Pressure
101.1 inches from nose

Center of Gravity
84.08 inches from nose

Rail Exit Velocity (from OpenRocket)
61.02 ft/s with a 12 ft long 1515 rail launch guide



Preliminary Motor

 Motor Designation: CTI L645-P

 Max average thrust: 145.9 pounds

 Impulse of 3419 Newton-seconds over

 Backup motor: L 1045-P

 Impulse of 3727 Newton-seconds

a burn time of 5.30 seconds



Justifications

 The main proposed motor should work due to the estimated 5% increase in
weight of the rocket due to added supports, epoxy weight, and clay weight.

 Originally calculated point of apogee was 5504 feet but with the added 
weight it should be 5228 feet



Recovery Subsystem

 3.5g of black powder mass for both top

 Force of Ejection: 755N

and bottom sections respectively

m

s2

 Initial acceleration of front nose cone and payload section: 237.8

 Shock cord will be 4 times the length of the front body tube which is 38
inches long



Recovery Subsystem: Components

 Quick links: Six, ¼ inch zinc coated

 Shock Cords: 1 inch Tubular Nylon

 U-bolts: Four, ¾ inch thick

 Drogue: 24 inches in diameter made by Fruity Chutes

 Main Parachute: 120 inches in diameter made by MediChutes



Justification

 Quick links: Able to withstand static forces up to 2030 pounds.

 Shock Cords: Yield of 4000 pounds and its less abrasive compared to Kevlar

 U-bolts: Yield of over 1000 pounds

 Drogue: Able to slow the rocket to terminal velocity

 Main Parachute: Calculations done to determine the size



E-Bay: Recovery Electronics

 Altimeters: PerfectFliteStratologger

 Redundancy plan: 2 Altimeters in the E-bay, one main

 Pad stay time: 3 hours, we will be using 9V batteries

and one as backup



Preliminary Payload Design: Rover

 Electrical parts: Arduino Nano, Ultrasonic sensor, Servos, Voltage
Solar panels, GPS

 Each wheel has a servo motor

 Gaps implemented in the top plate to cool the electronics

regulator,



Preliminary Payload Design: Rover



Payload Integration
• The payload will be located in the 22 inch long front body tube section attached to the 

nose cone during flight

• After launch…

• The nose cone and front body tube will become disconnected via the 

disconnection of an electromagnetic lock

• The payload (rover) will be gently pushed out the front of the body tube by a 

series of solenoids located on the back bulkhead of the front body tube

• The payload will then be able to perform its required functions

• The payload will fit within the front body tube and will be locked in place by its size

• The board as seen below will be constructed to keep the payload from shifting 

around side to side during flight (may be reconfigured based on testing results)

• Testing will take place with a mock payload to ensure that design 

functionality will work before CDR



Requirement Compliance Plan
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