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Nov 21-Dec 11  Scale Model Building

Dec 12 Scale Model Flight

Jan 15 Critical Design Review due

Jan 19-29 Critical Design Presentations
Jan 19-Feb 19  Full Scale Building

Feb 20 Full Scale Half Impulse Flight
Feb 27 Full Scale Full Impulse Flight #1
Mar 5 Full Scale Full Impulse Flight #2
Mar 14 FRR due

Mar 17-30 FRP’s

Apr 16 Launch Day in Huntsville
Apr 29 PLAR due
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Scale model parts acquisition 11/7-11/21 2 weeks
Scale model construction 11/21-12/10 3 weeks 2 weeks
Scale model ground tests, verification 12/10,12/11 2 days 1 day

Scale model test flights (minimum 1 12/12,12/19, 3 launch 1 windows
needed) 1/9 windows

Full scale vehicle parts acquisition 1/9-1/23 2 weeks 1 week

Full scale vehicle construction 1/24-2/13 3 weeks 2 weeks

Full scale ground tests, verification 2/14-2/19 1 week 1 day

Full scale test flights (minimum 2 needed) 2/20, 2/27, 3 launch 2 windows
3/5 windows

Full scale vehicle final preparations for SL 3/6-4/9 5 weeks 1-2 weeks
launch in AL




Motor Burnout
T=2.70s
Alt.= 1200ft

Ready/Ignition
T=0.0s
Alt.= Oft

Drogue Ejection
T=15.9s
Alt.= 5247ft

Descenton
Drogue

Main Ejection
T=66.40s
Alt.= 700ft

Descenton
Main

Landing
T=100.88s
Alt.= Oft







CTI K530SS

Diameter
[mm]

Total Impulse

[Ns]

Burn Time

[s]

Stability
Margin
[calibers]

Thrust to weight
14 o)




Letter Part
A

Payload(section reinforced by coupler)

Deployment E-Bay

Motor Mount (75mm)
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MOTOR SELECTION

 We selected the CTI K530SS 54mm motor to propel our
rocket to out target altitude (5247ft).

 The CTI K530SS motor provides an appropriate thrust
to weight ratio for our vehicle (10).

Stability
Margin
[calibers]

Thrust to
weight ratio

Length Mass Diameter Motor
[mm] [Ibs] [mm] Selection




Parameter

Flight Stability Static Margin

Thrust to Weight Ratio

Velocity at Launch Guide
Departure (5ft launch rail)

LIGHT SAFETY PARAMETER
MATURITY OF DESIGN

4.02 calibers

10

41.2 mph







Max. Thrust: 596N

Cesaroni Technology K530, RockSim format Burn Time. 2 75
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Apogee: 5247ft, 16s

Motor bumout
Recovery device deploymu

Apogee. Recovery drvice deploymént

Time (s)




Maximum acceleration: 10G

Vertical acceleration

175 2
Time (s)

—— Vertical acceleration (G)




Max. velocity: 498fps
Mach number: 0.448
subsonic

Recovery devic
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Wind Speed
[mph]

Altitude
[ft]

Change in Apogee
[70]







Parachute

Diameter

[in]

18 90.0 243

80 20.3 2.53

Descent
Rate

[fps]

Ejection
Charge
[a]

Deployment

Altitude
[ft]

Descent
Weight
[Ibs]

5247 13.51

700

1.68
3.50
8.33

Impact
Energy

[ft-Ibf]







LCULATED EJECTION CHARGE

Parachute
Drogue
Main

* Ejection Charges will be finalized during static testing
** Primary charges shown. Secondary charges will be 25% larger (Jeffries” backup scheme).




Main Parachute Drogue Parachute

%

700° Apogee Apogee+l”
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Wind direction
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Landing @
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istance from pad when landed i

Wind speed
[mph]

Upwind
Travel
[ft]

Downwind
Travel
[ft]

Distance
from pad
when
landed
[ft]

Distance
from pad
when
landed
[mile]







e g S Provides

SOW Computer simulations
PDR (OpenRocket, RockSIM)

CDR Half-scale model

Full scale/half impulse flight

Full scale/full impulse flight

Vehicle stability
Preliminary performance predictions

Vehicle stability/design
Coefficient of drag
Deployment scheme

Vehicle stability

Vehicle robustness

Recovery system reliability
Improved performance predictions

Vehicle performance
Vehicle robustness
Flight constraints compliance










P = planned, © = successfully completed
Status: Verification will begin after PDR conference.
















QOversprung
(bi-stable) hinge

Reinforcing
coupling tube

/
Outer rocket tube —

<« 3inchODtube — »

Latch securing

magnet

Magnetic steel

Payload
(314 dia)

Spring-action
retaining clip




Payload
Small f:/ door (open)

wheel
2inch linear ‘ Payload

actuator retammg clip

Saddle

Cylinder support AGSE frame
bracket (concept)  (partial shown)

Payload




40.00in.




Jot

H Launch Rail

Rail Button

@ ! Side supports (nest)

The stabilization system will be used to
prevent rocket from rolling off the rail and
damaging rail buttons




Vehicle

43/’///// Launch Rail

ﬁl\\\ Linear

Igniter Actuator

Upper Guide Stop switch

Direction of Motion

Rigid Carbon Fiber
Tube
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EMERGENCY SHUTOFF




Emergency
STOP

| Payload Arm
Rotation

Payload Arm
Vertical

L7 X
Payload Door J49)
Closure/" |K1j ‘

Ignitor
Insertion

Signal 4 LED Indicators
12V bus . (stacklight)

Drive power




Actuate Launch Rail |
to Horizontal Start

PMI - ‘

Actuate Payload Arm |
to Neutral Start

Position

Load and Set Igniter ‘
Insertion Mechanism

Connect All Powered
Subsystems

Position Launch
Vehicle
Horizontally

.3.2.1.1)

Actuate Linear
Actuator Towards

Payload

Actuate Linear
Actuator Up

Actuate Rotational |

Actuator Towards
Rocket

Actuate Linear
Actuator Towards
Rocket

Actuate Linear
Actuator Away From
Rocket

Actuate Rotational
Actuator Away From
Rocket

Actuate Servo
Towards Payload
Door

Actuate Servo Away
From Payload Door

-

R

Lift Launch Rail

Launch Rail

< Lock::?//

Yes

Insert Igniter

Wait For Launch

. —




| step# | Adion | Duationfsed | _

"1 Pressbutton to start sequence

n Rotate arm 90° over payload 15
n Lower arm to engage payload 20
n Raise arm with payload 20
“ Rotate arm 180° over vehicle 30
n Lower arm to push in payload 10
Retreat vertically 10
“ Rotate arm 90° to neutral position 10
“ Push door closed 8

“ Check microswitches 1

Retreat door push plunger 8

Check microswitches 1

Erect launch rail 30
Check microswitches 1

Insert igniter 18
Check microswitches 1

Signal "complete” 1

I 3.1




Subsystem

Description

Manufacturer/Supplier

‘Payload retention

Dowel holder / spring steel clip

True value

Eyeglass case spring hinge

Donation from local Costco

Magnet

KH magnetics

8020 rail

club inventory, McMaster-Carr

8020 assembly hardware

McMaster-Carr

Laser line generator

Craftsman/Amazon

Gripper

True value

Linear motor stage (8") / vertical

THK/eBay

Stepper motor with encoder

StepperOnline (NEMA 17/23 size)

Linear actuator (2") / door closer

Everest Supply or Firgelli

Linear actuator (18")

Everest Supply or Firgelli

Pillow sleeve bearing

McMaster-Carr

Shoulder bolt

McMaster-Carr

Linear actuator with track mount

Firgelli

Carbon-fiber tube

McMaster-Carr

Microcontroller

Sparkfun

Arduino Uno R3

Relay shield

Sparkfun

Stepper driver with microstep

TBD

Battery, 12 Pb-acid/gel

Tenergy or similar

e.g., 1B12120

Controller

Indicator tower

uxcell/Amazon

12V tricolor




Subsystem Mass (lbs)

Payload

Vehicle (payload-related)
Vehicle

Structure

Handling

Rail erect

Igniter insert

Controller

TOTAL

0.3
0.8
12.1
48.9
19.8
7.0
5.4

m Payload

m Vehicle (payload-related)
m Vehicle

m Structure

m Handling

m Rail erect

m [gniter insert

m Controller

Comment

just the PVC payload and weighting

includes items required to retain and secure the payload

all aspects of the rocket including structure, propulsion, recovery, telemetry

the static superstructure of the ASGE

the robotic motion control for acquiring and depositing the payload

lifting the launch rail into a near-vertical position

insertion of the igniter into the engine

all aspects of control including microcontroller, drivers, indicators, safety lights, housing, and pc










3.1

3.1

3.1

3.1

3.3.2.1.3 3.3.2.1.3 3.3.5.6

3.3.2.1.3 3.3.2.1.3 3.3.5.6

3.3.2.1.3 3.3.2.1.3

3.3.2.1.3 3.3.2.1.3

3.3.3.2 3.3.6.1.1

3.3.3.2 3.3.6.1.1

3.3.3.2 3.3.6.1.1

3.3.3.2 3.3.6.1.1

334

3.3.4

334

334

3.3.2.13 3333

3.3.2.1.3 3.3.3.3

3.3.2.13 3333

3.3.2.13 3333

3.3.3.3

3.3.3.3
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Pneumatic Rockets,

Oct. 8, 2015 Cub Scouts Displays, Q&A 50
Oct. 16, 2015 el ey | e I R EEsmT
Parade
Wisconsin Science Pneumatic Rockets,
Oct. 24 & 25, 2015 Festival Rocket and Payload 3070
Displays

Feb. 13, 2016 Physics Open House .Pneumatlc Rocker, 300
Displays, presentations

Franklin and Randall

Mar. 12, 2016 Elementary
Super Science Saturday

Pneumatic Rockets,

Displays 100

O’Keefe Middle School Pneumatic Rockets,

Mar. 19, 2016 Super Science Saturday Displays

80

Apr. 1, 2016 Kids” Express Pneumatic Rockets 50



MCC Grant Acceptance Ceremony
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Painting at Madison Science Museum






