LEVEL 3 CERTIFICATION PROJECT
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FREDERIK (FREDDY) WILLEMS

NAR #  97232
NEFAR # 4541
PROJECT NAME:         “THUNDERSTRUCK”

LL3C – Gary DAHLKE
Concept:
This Level 3 Certification Project consist of a 4” diameter Cardboard tube airframe, reinforced with 3 wraps of Carbon Fiber (US Composites) and 3 wraps of Fiberglass (US Composites), The fins are made of  1/8” of Birch and the fin leading edges are reinforced with 1” wide of sheet metal covering both sides of the fins leading edge.

The fins have a layer of Carbon fiber and tip to tip Fiberglass.

It includes a 75 mm retainer from Aeropack.

It is a 3 fin booster design, it has lower and upper sections for drogue and main parachute and recovery gear.

The nose cone is a VK shape 5:1 wound Fiberglass from Rocketry Warehouse with metal tip and 4” shoulder – total Nose Cone length with shoulder = 27”
Overall rocket length is = 107”
Certification Motor = CTI M1101 WH 

Projected Maximum Altitude = 12716 feet  (simulated)

Drogue deployment = at Apogee – Back up + 2 sec.

Main deployment = at 700 feet – Back up 500 feet
Knowing from 2 previous flights that rocket altitude is always 800 to 1000 feet under the simulated results.
- Fig 1  - Loaded weight -
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Component descriptions:
Nose cone:
Type: 5:1 Fiberglass 4" Filament Wound -  Metal Tip
Material: wound fiberglas

Shape: VK

Length: 27.000 inches (total length)
Shoulder: 4.000 inches

Retention:  Stainless eye-bolt

Upper airframe:
Type: : Heavy duty cardboard re-inforced with epoxy on inside
Outside diameter: 4.250 inches

Inside diameter: 3.875 inches

OAL Length: 25 inches

Reinforcement:  3 x wrap of 5.7 Twill oz. carbon fiber cloth, 3 x wrap 3oz E-fiberglass

Main recovery:
Chute type: Chute size: 70.000 inches – X-Form chute 4 line 
Harness: 5/8 inch tubular Kevlar x 25 ft. long

 
Heavy duty swivel

Electronics Bay:
Type: Simular as LOC Precision Electronic Bay EB-4 inch
Payload tube with NO switch band.

Fiberglass Tube Coupler
Length: 9.000 inches

Bulkheads:  .250 inch Alumnium recessed inside coupler 
Bulkheads:  .250 inch Alumnium recessed outside coupler 
             Hardware:  .250 inch all-thread rods
Stainless steel u-bolts

Sled:  G10 plate

The Avionics bay will be secured with 4 nylon screws and there is also a stopring fiberglass ring       inside the Upper frame the prevents the Av Bay from sliding upwards.


4 ventholes are drilled along the center area of the Av Bay.

Fig 3 - Electronics Bay exploded view -
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Electronics:
Flight computers:
 Primary: PerfectFlite SL100 Stratologger

 Backup: PerfectFlite SL100 Stratologger

GPS Tracking: (2)
 Type: TAGG GPS Pet Tracker

 RTX Tracker: RTX/GPS Telematics "Standard" System from Missile Works
Switches: (2)
 Type: Dog House 110/220 rotary switch

Recovery charges:
Type: 3 PVC blast caps
Material: PVC
Height: 7/8” inches

Diameter: 1.0 inches

Capacity: 4 grams

Post construction testing of ejection charge sizes was performed on Drogue and Main to ensure proper separation and breakage of the shear pins.  Ground testing demonstrated 1.8 g was adequate to deploy the parachute, with 2.2 g used on the backup to ensure deployment.  A flight test 10/10/2015 successfully ejected the parachute on the primary charge, Second Pre Level 3 flight was performed on 03/12/2016 both flight were
Succesful and video recorded by Jimmy Yarn.
Drogue recovery:
 Chute type: dome Drogue with spil hole
 Chute size: 34.00 inches with spil hole
 Harness:  5/8 inch tubular Kevlar x 25 ft. long
 Heavy duty swivels 
Fincan airframe tube:
Type: Heavy duty cardboard re-inforced with epoxy on inside
Outside diameter: 4.250 inches

Inside diameter: 4.875 inches

OAL Length: 59 inches

             Re-inforcement:  3 x wrap of 5.7 Twill oz. carbon fiber cloth, 3 x wrap 3oz E-fiberglass
Motor mount:
Type: LOC Precision Motor Mount MMTHD-3.00

Size: 75mm

OAL Length: 36 inches

Centering rings: 4x 0.250 Birch

Thrust Plate:
Type: Birch centering 
Material: Birch treated with high heat epoxy and covered with JBWeld
Outside diameter: 3.875 inches

Inside diameter: 3.0 inches

Motor Retention:
Type: 75mm AeroPack Retainer 
Material:  Aircraft grade aluminum

Length: 1.2 inches

Outside diameter: 3.858 inches

Inside diameter: 2.953 inches
Used JB Weld 
 Fins (3 each):
Core: .125” Birch 12 ply aircraft grade

Reinforcement (tip to tip): 

One layer Carbon fiber at base
Two layers 3oz #120-38 E-glass fiberglass cloth

 Adhesives used throughout:
West systems 3000 high heat epoxy resin, and 3120 hardener
West Systems 105 epoxy resin, 206 slow hardener

Rocketpoxy two component kit
Railbuttons:


 Size 10/10
Checklist:
1.      Pre-launch checklist:
1.       Assemble Motor per manufacturer’s instructions
1.       Igniter installation is deferred until the rocket is on the launch pad
2.       Install and secure the motor in the airframe
2.       Electronics preparations
1.       Verify safe status prior to commencing activity
2.       Verify battery capacity or replace
3.       Verify safe status when checks are complete
3.        Pyrotechnics
1.      Strip ends of electric matches
2.      Verify electronics are safed prior to connections
3.      Install electric matches
4.      Install premeasured ejection charges, add dog barf and tape closed
5.      Verify electronics are safed after connections
4.       Recovery system
1.       Inspect all components for damage (e.g. tears, burns, cuts)
2.       Inspect for tangles
3.       Verify all hardware is properly secured and quick disconnects are connected
4.       Pack all parachutes
5.       Verify Kevlar heat protection is in place
6.      Verify TAGG GPS tracker is installed to lower shock cord.
7.       Verify closures are properly secured
1.       Install three shear pins in Mose cone
          Install three shear pins in lower section
2.       Verify friction fits
5.       Final assembly
1.       Verify electronics remain in a safed condition
2.       Verify igniter is available for installation (not installed)
3.       Verify CG location
4.       Verify rail buttons are secure
2.       Launch checklist
1.       Equipment list
1.       Screw driver to turn on altimeter switches
2.       Place rocket on launcher
3.       Verify launch angle/trajectory
4.       Arm both altimeters, verify both have continuity (three chirps)
5.       Install igniter
 
    6.       Connect igniter to launch system
7.       Verify Flight Witnesses are ready
8.       Indicate flight readiness to LCO/RSO
3.       Post flight checklist
1.       Verify all pyrotechnics are discharged
1.       Safe the pyrotechnic systems if live devices are present
2.       Attempt to identify the reason for the unfired pyrotechnic
2.       Record flight data
3.       Remove power from electronic systems
4.      Contingency checklist
1.       For misfires, launch aborts, or crashes
2.       Safe pyrotechnic systems to allow safe handling and/or disassembly
3.       Disconnect and remove motor igniter(s)
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Full file of the rocket build and flight links are available here:

https://www.insanerocketry.com/main/display/2971174391546855795/
Build information:

https://www.insanerocketry.com/main/display/2971174391546855795/
Pre - Level 3 Flight pictures:

https://www.insanerocketry.com/main/displayevent/-8662755120354540998/
Pre – Level 3 Video

https://youtu.be/dAioHDQaVRI
