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Rocket Build — Your First Level 1 Kit

Super DX3 - Madcow Rocketry

Single Deploy Rocket
38 mm 1500, 1600, J425R, J270W, or J250DM

Kit Features Include:

* Heavy Duty Airframe Tubing

* Precision Cut Plywood Fins & Rings
* Pre-slotted Airframe

* Nose Cone

* Payload Section

Figure 2-1: Image of Super DX3 Kit (paint not

* Nylon Parachute Recovery incluced)

* Shock Cord Mount

4 Handbook Reference: 2c. Workshop Supply List pg. 10-11



Rocketry 101 — Single Deploy Flight Profile
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Figure 4-1: Single Deploy Flight Profile
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Rocketry 101 — Dual Deploy Flight Profile
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Figure 4-2: Dual Deploy Flight Profile
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Rocketry 101 — Flight Profile Differences
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Figure 4-1: Single Deploy Flight Profile Figure 4-2: Dual Deploy Flight Profile

7 Handbook Reference: 4b. Launch Profile Overview, pg 13 Aaron/Trent



Rocketry 101 — Competition Fl

FNL Gateway 2024
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Altitude 2200' - 2800' AGL

fiY
Apogee " Drogue Parachute

“C—E T -

Recovery Deployment
Phase 4

Descent Phase

Main Parachute

L ]
Nose Cone w =TT Dual Parachute Deployment
Phase
or Payload Section = B

Coast Phase

— 3

)." Motor Burnout

+ * Booster Section = U Safe Recovery Phase

Ascent Phase
= Lift Off

<= Motor Burn

Recovery Area

7 | \. LaunchPad

NN

Apogee 200!

Payload —=p

FNL 2024 Moon Flight
Profile Example

Not to Scale

Drogue

0 ft AGL ==ip-
L Main Rocket Fuselage J
Note: Rocket shown in profile is a @
arbitrary design |
=

— —-»;3; Deploy Lander at Apogee

Under Parachute

@m-Descent of main fuselage profile

GPS/RF Signal b‘fg‘ 4 ‘
ignal
& 8 Deployment of
N Main Parachute

Launch f‘:‘ 3

Fant

Successful Landing

/ GPS/RF gnal\(; (—@’
'y
@

I

Drogue Chute

I

Rocket Recovery Area

FNL 2024 Mars Flight
Profile Example

Not to Scale

Apogee 2500 ft AGL ==p
7

Note: Rocket shown in profile is a
arbitrary design

N )
Motor Burn out 7 (J / P
b Release Parachute at 400 ft AGL™> / ﬁ
lm]

Deploy Drone at Apogee
Under Parachute Descent

( NOTE: Drone shall not be

activated at anytime

under parachute

Coast Phase

@=- Descent of main fuselage profile

Deployment of
Main Parachute

Activate drone to flv to the

designated landing area GPS/RF Signal (“
gnal
| &g
Drogue Chute
Payload Landing Phn7Z' Drone
<= Powered Ascent /
/ AN

Launch Drone Landing Pad

Rocket Recovry Area




Rocketry 101 — Competition Flight

FNL Gateway 2024

Flight Profile
Altitude 2200' - 2800' AGL
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Figure 4-3: FNL 2023 Gateway Challenge



Rocketry 101 - Structures

1 ®mdbook Reference: 5a. Structures, pg 15

Booster Section Sustainer Section
|| I Forward
Fins Airframe Nosecone

» {

‘)F“nl-g';-a-' o

Motor Mount Recovery Coupler
g; = ‘__“'."jo-
Figure 5-1: High-Power Rocket with Coupler
Aaron/Trent



Rocketry 101 — RockSim Introduction

» Creating a Model in RockSim 10

* RockSim: http://www.apogeerockets.com/rocksim.asp

&R cksim- Unti Id(A n: Validat d)
et Gesign oftribules  Rocket Gesign companents  Mass override Fiight simulations ~ Recommended Motars
Design specific 20 cpertes
Rackst name: [ More...
Side view marl ‘-:,;«327
Shew O Locaticn: | Use the rocksim stability sgustions in 20 drawings.
Side view Gimension height: }‘139:7
Number of stages: | Single stage rocket. >
Saze vimw marker size: ]o 3937
Static margn reference: | The nose cone Dase dismeter.
NP

User reference diameter: |0.0000

There is no rocket defined.

Figure 11-1: RockSim 10

1 1<andbook Reference: 6f. Commercial Software Packages, RockSim Overview pg 24, 44 Aaron/Trent



http://www.apogeerockets.com/rocksim.asp

Rocketry 101 — RockSim Introduction

« Simulations are THE key

component to high powered rocket

design
* Rocket Design Attributes
* Rocket Design Components
* Mass Override
* CD Override
* Flight Simulations

* Recommended Motors

1 ?ndbook Reference: 11a. RockSim Overview, pg 44

72 Rocksim- Untitled (Activation: Validated )
View  Rocks Simulati Help

E@Itg S

attritutes Rocket design components Mass override Cd override Flight simulations Recommended Mators

Rocket name: \

Show CP Locaticn: | Use the rocksim stability eguations in 20 drawings.
Number cf stages: | Single stage rocket.

tic margin reference: | The nose cone Dase dismeter.

Usar refarence diamester: |0.0000

e ® 9

There is no rocket defined.

Figure 11-2: RockSim 10 Folders

Aaron/Trent




Rocketry 101 — RockSim Introduction

1. Download a BOCKETREVIENKS =

gre—existin model of a - | | =
uper DX Home Reviews Submit Site Inffo What's New Features Search Sign In

a. https://www.rocketrevie Rocksim Library
\r,]\(t?n?o m/rOCKSI m -l I b ra rv _I By Manufacturer ” Latest | | Parts | | Search|

Sort by Ma n Ufa Ctu rer The following is a list of all the Madcow Rocketry Rocksim design files in the Rocksim Library.
Disallay ROCkS i m fi |es Uploaded Manufacturer Design Name File Name

Display Rocksim files for [Madcow Rocketry v|| Go |

f d R k t 2010-11- Madeew-Rocketry | Madcow Rocketry "Lil Goblin mar_mgobtimrkt———ou
Or a COW OC e ry 2013-01-21 | Madcow Rocketry | Madcow Rocketry 4" Fiberglass ... 4 inch fiberglass superdx3.rkt 5

2017+ ~Madcow Rocketry | Madcow Rocketry Adventurer - ... Madcow Adventurer 2 ~26+7=17-77 - RockSim by Toby.rkt
d . Down |Oad S u per DX3 2014-11-02 | Madcow Rocketry | Madcow Rocketry Aerobee 150A madcow_Aerobee_150A.rkt

2016-10-23 | Madcow Rocketry | Madcow Rocketry AeroBee Hi Aerobee_Hi_38mm.rkt

1999-01-01 | Madcow Rocketry | Phoenix - c 2008 Madcow ... madcow_phoenix_4.rkt

Figure 11-3: Rocket Reviews RockSim Library, Super DX3

1 3 Aaron/Trent


https://www.rocketreviews.com/rocksim-library.html
https://www.rocketreviews.com/rocksim-library.html
https://www.rocketreviews.com/rocksim-library.html

Rocketry 101 — RockSim Introduction

2. Import rocket file into RockSim 10
a. Open the existing design file folder (Import Folder)
b. Select mcr superdx3.rkt file from download folder

& > ThisPC > Downloads >

= - - .
P02 NG Name
- |
33
» Today (1)
s Mass override Cd averride Flight simulations Recommended Mators B e eiaeetaa ks

.0
L

Figure 11-4: RockSim Import Folder

Figure 11-5: Select Rocket File from Download Folder on Computer

1 4 Aaron/Trent



Rocketry 101 — RockSim Introduction

Super DX3 - Copyright 2007 All Rights Reserved Madcow Rocketry
Length: 66.5000 In. , Diameter: 4.0000 In. , Span diameter: 11.6000 In.
Mass 128.0000 Oz. , Selected stage mass 128.0000 Oz. (User specified)
CG: 34.0000 In., CP: 51.1285 In., Margin: 4.28 Overstable

Shown without engines.

ol =

Figure 11-6: Super DX3 Stock File

Aaron/Trent

n
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Rocketry 101 — Propulsion Overview

Aft Closure . . ”
- rdedve Aft O-ring Liner Propellant Grains Forward Seal Disk O-Rings  Forward
.7. PORR T T 0N \ l Nozzle Aft Insulator Delay Spacer
. P o3 ~ Nozzle Ca .
-~ - \ P o~ p Ejection
«Moa e i » 'y - Charge
* lang el (4 o d ‘
* Slargetmec % w (’ - - V
Prefie bythe 4 ‘ = :
Pl Gure

Forward
AftDelay Delay Delay Closure
Spacer Insulator Element

Figure 6-3: Cutaway Drawing of Typical Assembled RMS-Plus Motor

Motor Casing

‘_é/(ya {
Cesaroni 1 l
Reloadabler 1t g 1§ B s
Motors ' o
b \
| |
W Dy S/ ".‘:"- I ‘1. —
Wiyt Fow? Gt < l .' ‘
towtuwel | rpatipm ‘
= ‘
P Oy T

Y E h
Figure 6-1: Motor Kit Example Figure 6-2: Cesaroni Motors

Figure 6-4: Aerotech Single Use Motor with Ignitor 2

Aaron/Trent



Rocketry 101 - Propulsion Overview

Thrust to Weight Ratio

* At a minimum this is 5:1 (you need 5 times the amount of thrust per weight)

* |f your rocket weighs 10 Ibs, your motor needs to produce at least 50 Ibs of (average) thrust

135 Cesaroni Technology J354, RockSim format © ThrustCurve.onE.ZON
Thrust Curves
100 :
* Burn time e
g o e P bt 2’_‘??:-3\‘________________}:sz_a:;'s
* Max thrust g \\ |
* Average thrust = \\ |
* Either Newtons or pounds é i
04 \"'v
0.00 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 225 2.50
Time (seconds)

Figure 6-5: Thrust Curve Example

1 '?mdbook Reference: 6. Propulsion Systems, pg 23 Aaron/Trent



Rocketry 101 - RockSim Motors

N P, WISCONSIN
"(A?%? .7 SPACE GRANT
| CONSORTIUM

Motor — Aerotech 38mm 1500

* hitp://www.thrustcurve.org/

What to do when there isn’t an
exact match

* https://www.youtube.com/watch?v=

QIXN5iGysQqg&feature=youtu.be

18

Rocksim Tutorial
Adding Motor Data Files

Play (k)

> >l o) 0:02/808 @ E O

Rocksim Demo

33 views

Aaron/Trent


http://www.thrustcurve.org/
https://www.youtube.com/watch?v=QIXN5jGysQg&feature=youtu.be
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Rocketry 101 - RockSim Motors

e Flight simulations Recommended Mators

Figure 11-7: Prepare for Launch Icon

1. Select the ‘Prepare for - e W W ZnoZm oo

samm <gHH

3
o

ncl
[| | Plugged  \V|0.00 H 5000

Launch’ icon

1. Select the ‘Choose
Engine’ tab

Recommend Molors| | Clear selectad Clear all

Figure 11-8: Choose Engine Tab

1 g Aaron/Trent



Rocketry 101 - RockSim Motors

22 Rocksim - engine selections

Motor mow

Manufacturesfilter: | Amrolech

ilter: | Show all engines.
Al

Mfg. Engine Diametar Length

Amee sl o ™ : \ 1 Bloiampe

Mfg.

name
36 Aerotech
37 Aerotech
38 Aerotech
39 Aerotech

Figure 11-9: Manufacturer Field and Diameter Filter
Select ‘Aerotech’ in the Manufacturer Filter
field

Select the ‘Show all engines’ in the Type
Filter field

Double click on the H219T/ H100W -DMS
motor

40 Aerotech
41 Aerotech
42 Aerotech
43 Aerotech
44 Aerotech
45 Aerotech

&

Aerotech
47  Aerotech
48  Aerotech
49  Aerotech
50 Aerotech
51 Aerotech
52 Aerotech
53 Aerotech
54 Aerotech

erotech

Aerotech

Help

Ejection delay in seconds: [ Plugged

22 Rocksim - engine selections

Motor mount:
Manufacturer filter:

Diameter filter:

Aerotech

v

[] Exact match.

Show only engines that match the mount diameter.

Type filter: Al
Engine Diameter Length Burn
code mm In. Sec.
11299N 38.00 9.8031 0.34
1225F] 38.00 9.8425 1.80
1230DM 38.00 14.0315 1.97
1305F] 38.00 11.7323 1.60
1327DM 38.00 13.2677 1.72
1364F] 38.00 13,5827 1.70
J270wW 38.00 14.0315 2.56
J340M 38.00 13.2677 2.19
J350W 38.00 13.3858 1.90
J420R 38.00 13.2677 1.61
J425R 38.00 14.0315 1.65
J500G 38.00 13,2051 1.45
Js20w 38.00 19.7677 1.48
1570w 38.00 18.8583 2.05
J825R 38.00 18.8583 1.18
1435WS 38.00 14,4055 1.78
J510WL 38.00 22,9921 2.50
J575F] 38.00 18.8500 1.34
38.00 5. 2008
H219T 38.00 6.1024'
1500T-14A 38.00 13.9764

Ignition delay in seconds: 10.00

Engine overhang: |0.0197

Total impulse
N-Sec.

424,469
371.275
557.402
443.903
542.784
551.202
701.470
652.767
700.303
650.979
676.833
722.664
686.808
1033.833
928.251
772,113
1180.500
800.563

Cancel

Figure 11-10: Aerotech 1500 Motor Se/eA’é’i"O n /Trent




Rocketry 101 - RockSim Motors

The Aerotech 1500
will automatically
load into the

RockSim software

22 Rocksim simulation properties.

m ?

Engine selection Flight events Simulation controls Starting state Launch conditions Competition settings
[I' O )e
\ J
.‘z_ 5“

. Engine Engine Ejection Ignition Qverhang
Stage:  ihame Mfa. code delay Sec. delay Sec.  Inches
SO Il s e ferotech 1007158 russet~ Y
Choose engine... Load all Recommend Motors | |Clear selected Clear all
Comments: \
Help R” Flight profile... Launch Cancel

Figure 11-11: Motor Uploaded to RockSim

Aaron/Trent




Rocketry 101 - Stability Overview

Flight direction

Center of Gravity (CG)
* What is it? Where is it?

Center of Pressure (CP)
* What is it? Where is it?
Stability Margin (SM)

* How do you determine the SM?

iDrag

Powered Stable

Remember: simulated CG and CP are not © CP Symbol
actual CG and CP (although they should be & CG Symbol
close!) Figure 7-1: Rocket Stabilty Diagram

Z?ndbook Reference: 7. Stability, pg 26 Aaron/Trent



Rocket design attributes Rocket design components

Components St
L. HgEsustainer

+ @ Upper Airframe

= D Lower Airframe

- @B Parachute

- 000 Forward Rail Button

- M . 3/4" shock cord

- | G motor mount tube

- | % forward centering ring
0 mid centering ring
0 aft centering ring

- 0 Fin set

Aft Rail Button

Rocketry 101 - Rail Buttons

I~

« Rocksim - parachute

General Database Mass override Color

Name: [parachute]

Shape: | 10 sides

Quter Dia: |36.0000 In. v

Spill hole Dia: |0.0000 In. v I

Location: |9.6250 In. v

From the front of the owning part.

?
Texture
I Material: |Rip stop nylon v
Thickness: |0.00201 In. S
l Shroud line material: | 1/16 In. braided nylon v

Shroud line length: |356.0000 In. S
Shroud line count:

Descentrate: |20.4000 ftfs s I Calculated descent mass:
Preset rates: Low Medium High 39.2461 Oz, v
Calculated component mass: [0‘ 3290 ‘ Oz. ¥ | NOTE: Mass override is ON.
<3 v | - @ @ P
Caliber ISP |

Length: 59.2500 In. , Diameter: 3.1000 In. ,
Mass 43.1545 Qz. , Selected stage mass 4

Spa
154

n diameter: 10.1000 In. :
0

CG;.36:8595 In., CP: 47.0946 [In., Margin: 3
Engities:-[H242T-None

—

300

o

./erstﬁble C&r [

Help... z?

OK Cancel

Caliber ISP

Length: 59.2500 In. , Diameter: 3.1000 In. , Span diameter: 10.1000 In.
Mass 43.1545 Oz. , Selected stage mass 43.1545 Oz.

CG: 36.8545 In., CP: 47.0946 In., Margin: 3.30 Overstable

Engines: [H242T-None, ]

&7 ™

Handbook Reference: 11. RockSim Overview, pg 47

Aaron/Trent
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Rocketry 101 - Mass Objects

-/ Rocksim - mass object ? X

- General Database Color Texture
Rocket design attributes Rocket design components

Name: !Avionics Massl

Components St4
1A . Classification: |General v
= =@HSustainer
i <agiffflVon Karman Nose Cone Mass: | 16.0000 | |oz. b4
+- (B Upper Airframe Location: [1.0000 | [1n. - B

= Vent Band From the front of the owning part. v

- [ . Eyebolt Mass
- | % Bulkhead

0 Coupler Bulkhead
- @D Tube coupler
- [ ] Avionics Mass

@ 2 Coupler Bulkhead Calculated component mass: ]0.0000 Oz. ¥  NOTE: Mass override is ON.
0 2 Bukhead <9 v | - v [ @[] W[,
- [ | Eyebolt Mass Wildman Competitor 4

Length: 102.1380 In. , Diameter: 4.0250 In. , Span diameter: 14.2250 In.

+- (D Lower Airframe Mass 195.9748 _stage mass
£6757.5099 In., CR: 7?.90%jm:f~fglrngim5.5 Overstat@

Shown vithout engires: —

Wildman Competitor 4

Length: 102.1380 In. , Diameter: 4.0250 In. , Span diameter: 14.2250 In. Help... x? OK Cancel
Mass 195.9748 Oz. , Selected stage mass 195.9748 Oz.
CG: 57.5099 In., CP: 79.9099 In., Margin: 5.57 Overstable
Shown without engines.
o [=]
< (" ™ (M) { DR m (M) #

—

Handbook Reference: 11. RockSim Overview, pg 47 Aaron/Trent



Rocketry 101 - RockSim Update

|| '« Rocksim - parachute ? X

General Database Mass override Color  Texture

Rocket des:gn attributes Rocket dESlgn components Name: IParad‘lute| ] Material: |Rip stop nylon v
Shape: | 10 sides v | Chute count: :} Thickness: @ In. v
Components 5t Outer Dia: |36.0000 | s v I Shroud line material: | 1/16 In. braided nylon v

20 e
-~-*ﬂSustalner Spill hole Dia: |0.0000 In. - I Shroud line length: In. v
i <saifiNose cone cd: Shroud line count:

+ @B Upper Airframe Location: [9.6250 In. v |

3. - Lower Airframe From the front of the owning part. v

@ Parachute H Descentrate: ft/s v I Calculated descent mass:

‘ Forward Rail Button Presetrates: Low Medium High 39.2461 Oz, %

‘l’ 3/4' ShOd( COI’d Calculated component mass: Oz. ¥ | NOTE: Mass override is ON.

- | GNP motor mount tube Ni= e -[@s@ ¢

- | & forward centering ring ' [Caliber 5P )
.2 mid centerng ring H e e ceonn i baes o |
0 ot centerng g e ki =

- 4 Fin set u“‘

Aft Rail Button I Help... z? oK Cancel

Caliber ISP
Length: 59.2500 In. , Diameter: 3.1000 In. , Span diameter: 10.1000 In.
Mass 43.1545 Oz. , Selected stage mass 43.1545 Oz.

CG: 36.8545 In., CP: 47.0946 In., Margin: 3.30 Overstable

Engines: [H242T-None, ]

(0] [ &P (M)

t:il

Handbook Reference: 11. RockSim Overview, pg 47 Aaron/Trent



Rocketry 101 - Parachute Selection

Rachsion « 2D fagin protie

There are two requirements to assist
with parachute selection

* Descent Velocity — a safe rule of thumb to

adhere to is a descent velocity (or descent § on
rate) of approximately 20 ft/s %

Most rocket simulators will determine
the descent velocity for you

* The weight of the model must be as

accurate as possible however Ty g ey i
407 75063 476.2604
* Descent rate will also be affected by the e @[] ] Aot sove sree (i WY
motor selection (weight) ) W Crwveen ) (Owainss ) (Canee)

Figure 8-6: Example Recovery Simulation

26ndbook Reference: 8c. Parachute Selection, pg 31 Aaron/Trent
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e FNL Website:

o Tools and Tips:

https://spacegrant.carthage.edu/first-nations-launch/tools-and-tips/
o Rocket Instructional Videos:

https://spacegrant.carthage.edu/first-nations-launch/rocket-instructional
-videoswebinars/

e Your team’s rocketry mentor

e \When all else fails:
o Frank Nobile and Mark Abotossaway

%

N

5
v
%

9 FIVasS

Additional Resources
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https://spacegrant.carthage.edu/first-nations-launch/rocket-instructional-videoswebinars/
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