Launch 2 Learn

Introductory Rocket Workshop

First Nations Launch - November 4-5, 2023
Collegiate Rocket Launch - November 10-11, 2023
First Nations Launch - January 19-20, 2024

Brought to you by Wisconsin Space Grant Consortium and Tripoli Rocketry Association
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Workshop Presentation — Formatting Note

Rocketry Overview & Fundamentals
* Colored / Highlighted blue

Rocket Workshop Build
e Colored / Highlighted green

Rocketry Simulations
e Colored / Highlighted grey

Competition Support
* Colored / Highlighted yellow

Additional Information Not Found in Handbook
* Colored red



Weekend Workshop Schedule

Saturday Afternoon

Friday Evening
* Introduction & Overview
*  Workshop Supply List/Level 1 Kit
* RockSim Intro
* Pre-Fit Check Overview & Build
* Epoxy & Pre-Fit Check Overview
* Motor Mount Assembly & Build

* Review/Prep for Saturday

Saturday Morning

* Introduction

* Coupler Assembly & Build

* Motor Mount Assembly & Build
* Propulsion Overview

* RockSim Overview

®* Nosecone Installation & Build

* Rail Button Alignment, Vent Hole Installation, & Build

* Morning Session Review

*LUNCH BREAK*

Inner Fin Installation Overview & Build
Stability Overview
Outer Fin Installation Overview & Build

RockSim Update

**BREAK**

Aft Centering Ring Installation Overview & Build
Rail Button Installation Overview & Build
RockSim Update

Recovery Installation & Build

Parachute Preparation & Build

Launch Preparation Overview

Recovery, Motor, Launch Pad, Rocket Retrieval
Certification Launch Requirements

Certification Flight, Rocket Transport

Workshop Review, Survey, Q&A



Workshop Expectations

Zoom Platform

* Rob and Connie will be our workshop moderators, helping you with technical
difficulties

« Profile should include First and Last Name, School

» Keep your camera/video on - we MUST see you/your work space/rocket
o Allows you to actively participate and ask for help
o If you need to step away for a break, turn off camera
o Raise hand feature, use of chat, and verbal questions are all encouraged

* Keep your audio muted during overviews, unmuted during build activities
* Breakout rooms may be used for additional support
* View Options

O Spotlighting - Moderator will spotlight build camera

O Pinning - Allows you to focus on key individuals

O Gallery vs. Speaker option

Christine



Workshop Expectations

Launch 2 Learn Handbook
 Handbook reference on bottom left-hand corner of slide

 Take notes

e Overview (sections 1-12), build (section 13), launch preparation (section 14),
certification (section 15), page references (section 16) and evaluation
qguestionnaire (section 17;O

RockSim
. \I}\?Sclé%:im should be already installed and activated with the “key” provided by
* The instructors will walk you through RockSim during sections of the build —
You will walk through each step with them

Rocket Build
* Instructors will walk you through each build section
* You will complete your build in real time with the instructors



Workshop Objectives

* Introduce design, build, fly concepts of high-powered rocket

* Remember this is only an introductory workshop, there is not enough time to
cover all aspects in greater detail

* Build a Level 1 high-powered single deploy kit rocket
* We will build the LOC Precision Caliber-ISP kit

* Develop basic understanding of rocket flight simulation
* Import the Caliber kit rocket into RockSim and analyze a flight

* Understand Tripoli Level 1 certification
* Certification process and how to complete your launch



Workshop Materials & Supplies

ITEm DESCRIPTION: QuANTITY: ReceIveD:
Launch 2 Learn Handbook* 1
Alcohol Wipes 15
Awl, drill and bits 1
Craft Sticks, Wooden 15
Cups, Plastic 15
18” Wooden Dowel 1
Epoxy 1
Nitrile Gloves 6 pr.
Masking Tape 1
Paper Plates 2
Paper Towels bundle
Pencil 1
Ruler 1
Sandpaper 1
Screwdriver set 1
Table Covering 1
Utility Knife 1
Handbook Reference: 2c. Workshop Supply List, pg 9
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Rocket Build — Your First Level 1 Kit
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Loc Precision Caliber — ISP

Single Deploy Rocket e motors recuire MMA S, 29mm adaptr.
38 mm H219T - DMS/ H100W -DMS

Kit Features Include: 1 = 73
* Heavy Duty Airframe Tubing e T | S
* Precision Cut Plywood Fins & Rings
Pre-slotted Airframe

e Plastic Nose Cone

. ,'{P load
¢ Payload Section Nose Cone 1 SZZt?:" B i retoation
* Nylon Parachute Recovery | ! :
e Shock Cord Mount DL |+ CouiE

Figure 2-1: Parts included with the LOC Precision —
3.10” Caliber ISP Rocket Kit (not including parts
Handbook Reference: 2c. Workshop Supply List pg. 10-11 Frank supplied by WSGC) 12



Workshop Materials & Supplies

ITeEm DEScCRIPTION:

QuANTITY:

REecevep:

LOC Precision — 3.10” Caliber ISP Rocket
Kit*:

1

Booster Airframe

Nose Cone

Coupler

Payload Section

38mm Motor Mount Tube

Recovery Strap

Parachute

Parachute Protector

Fin

Quick Link

[N N IS FEENG IR S Y NG SR\ N

Handbook Reference: 2c. Workshop Supply List, pg 11

Frank

Centering Ring Bag:

Centering Ring with 2 Small Holes

Centering Ring with 1 Small Hole

Centering Ring with 0 Small Holes

Eyebolt

Washer

#8 Wood Screws

Machine Screw

Motor Retention Cap

RININNR| R R R

Rail Button Bag:

Rail Button

Nut

Machine Screw

Wood Screw

N[(NINN

Bulk Plate Bag:

Bulk Plate

=

Eyebolt

[EY

Nut
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https://www.google.com/search?q=quick+link+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=jThwp8JqEVEvpM%252CBBK-4RIUphsP_M%252C_&vet=1&usg=AI4_-kR_vJhqKpjsA-MwHYB_H2xzpbj2Cg&sa=X&ved=2ahUKEwjJivWUnO_uAhVDVc0KHUG5A7cQ9QF6BAgOEAE&biw=1129&bih=934#imgrc=jThwp8JqEVEvpM
https://www.google.com/search?q=centering+ring+for+rocket+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=VrvEOFieEozZkM%252CcFUJMxa-OuRUPM%252C_&vet=1&usg=AI4_-kS0ia_qxXHmVrnuE2yVdcEDvecJFQ&sa=X&ved=2ahUKEwiJxsGynO_uAhUZZc0KHWyID6UQ9QF6BAgHEAE#imgrc=5pZAuIGdVkpw-M
https://www.google.com/search?rls=en&source=univ&tbm=isch&q=eyeboltimage&client=safari&sa=X&ved=2ahUKEwjuupHSm-_uAhXLAZ0JHf9yAxYQjJkEegQIBhAB&biw=1129&bih=934#imgrc=Irm4_BHuihIAuM
https://www.google.com/search?q=washer+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=nK-XJSGRhhStDM%252CI-btP5SvBEFfNM%252C_&vet=1&usg=AI4_-kRDEsKzOdhg3Qt9eDz2gDcOvdNVVg&sa=X&ved=2ahUKEwigx_Lhoe_uAhUTVc0KHWxXBj0Q9QF6BAgFEAE&biw=1129&bih=934#imgrc=nK-XJSGRhhStDM
https://www.google.com/search?q=machine+screw+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=8RNdNVdUgY57_M%252CCG4W-DhApQeC0M%252C_&vet=1&usg=AI4_-kSieF40DVzzSi70Wi3jBUqB8xzaDw&sa=X&ved=2ahUKEwiolb-qmu_uAhXOVs0KHaLrC9gQ9QF6BAgGEAE#imgrc=8RNdNVdUgY57_M
https://www.google.com/search?q=rail+button+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=USQZrtLOsGgrLM%252COae2rT63_BdMqM%252C_&vet=1&usg=AI4_-kR5PFdJwMcX8_RAQG-bLxz3RrkqMQ&sa=X&ved=2ahUKEwjwn_eooO_uAhUSVc0KHYcOBSQQ9QF6BAgLEAE#imgrc=t8s_G28hZvaABM
https://www.google.com/search?q=metal+nut+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=P5SVDM0a4LCGMM%252CxbGxrtJn2EZ_PM%252C_&vet=1&usg=AI4_-kSSQPZFv0yzDeRvW9Y8d1fxgtUNIA&sa=X&ved=2ahUKEwjup-2um-_uAhUHHc0KHft6C7AQ9QF6BAgHEAE#imgrc=P5SVDM0a4LCGMM
https://www.google.com/search?q=machine+screw+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=8RNdNVdUgY57_M%252CCG4W-DhApQeC0M%252C_&vet=1&usg=AI4_-kSieF40DVzzSi70Wi3jBUqB8xzaDw&sa=X&ved=2ahUKEwiolb-qmu_uAhXOVs0KHaLrC9gQ9QF6BAgGEAE#imgrc=8RNdNVdUgY57_M
https://www.google.com/search?q=wood+screw+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=Kcs2JD8yvWacuM%252Ct3wbyF6Kc2GAXM%252C_&vet=1&usg=AI4_-kT4Rad4zTYzlHHNqVsYit02jyU2Ew&sa=X&ved=2ahUKEwjMt4zKmu_uAhWZKM0KHfKiDOcQ9QF6BAgGEAE&biw=1129&bih=934#imgrc=Kcs2JD8yvWacuM
https://www.google.com/search?q=rocket+bulk+plate+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=iNH9AIbXIz_ROM%252COY0WXfl4NIvjIM%252C_&vet=1&usg=AI4_-kR0sIukcYS3g-Nao-EdcdoDwelYXg&sa=X&ved=2ahUKEwjH79v5oe_uAhVNVc0KHQW-Ck8Q9QF6BAgKEAE
https://www.google.com/search?rls=en&source=univ&tbm=isch&q=eyeboltimage&client=safari&sa=X&ved=2ahUKEwjuupHSm-_uAhXLAZ0JHf9yAxYQjJkEegQIBhAB&biw=1129&bih=934#imgrc=Irm4_BHuihIAuM
https://www.google.com/search?q=metal+nut+image&client=safari&rls=en&tbm=isch&source=iu&ictx=1&fir=P5SVDM0a4LCGMM%252CxbGxrtJn2EZ_PM%252C_&vet=1&usg=AI4_-kSSQPZFv0yzDeRvW9Y8d1fxgtUNIA&sa=X&ved=2ahUKEwjup-2um-_uAhUHHc0KHft6C7AQ9QF6BAgHEAE#imgrc=P5SVDM0a4LCGMM
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http://www.youtube.com/watch?v=xDjwXRrGvak

FNL - Tools & Tips

spacegrant.carthage.edu/first-nations-launch/tools-and-tips/

WSGC Launch 2 Learn Workshop 2023

Local Contacts

Travel & Accommodations

*Reimbursement Request Forms
*WSGC Launch 2 Learn Workshop 2024
*Local Contacts

*Travel & Accommodations

Rob
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https://spacegrant.carthage.edu/first-nations-launch/tools-and-tips/

Students - Tools & Tips

https://spacegrant.carthage.edu/students/tools-and-tips/

WSGC Launch 2 Learn Workshop 2023



High-Power'Rocketry History |

e Scientific American Article (1957)
* Design, propellant formulations, and launching techniques

* Rocket Manual for Amateurs (1960)

 Homer Hickam - Rocket Boys(1998) https://haomerhickam.com/
* National Organizations and Regulation

1 Y .Y, € m

* National Association of Rocketry (NAR) https://www.nar.org E-—"J-' j
] ) . p . ROCKETRY ASSOCIATION, INC.
* Tripoli Rocketry Association (TRA) http://www.tripoli.org

* Firstamateur high-powered rocket into Space(2004) @.72 miles

e University of Southern California sets world record. (2017)

* Highest altitude a student built and designed rocket reaches: 144,000
apogee



https://www.nar.org/
http://www.tripoli.org/
https://www.youtube.com/watch?v=QnCn4514P2I
https://mach5lowdown.com/tag/record/
https://mach5lowdown.com/tag/record/
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Rocketry 101 — Single Deploy Flight Profile

| —

Y i e;:: 1. Launch
e s 2. Powered Ascent
S L - 3. Coasting Flight
- oot | 4. Ejection Charge
5. Slow Descent
6. Recovery

Launch
Recovery ool

Figure 4-1: Single Deploy Flight Profile



Rocketry 101 — Dual Deploy Flight Profile

| —

N | 1. Launch
/ Coasting E(‘:f‘m" Do Dptr)
Fiht - 2. Powered Ascent
- X 3. Coasting Flight
e Descn 4. Ejection Charge / Drogue Deploy
. 5. Slow Descent
i A\l 6. Ejection Charge / Main Deploy
Launch /. Recovery

Figure 4-2: Dual Deploy Flight Profile



Rocketry 101 — Flight Profile Differences

| — | —
%-L g k '\: TL -
/ Coasting Ejection / Coasting Ejection ) (Drogue Deploy)
Flight Charge Flight Ohiegs. i
A
Powered Slow W Powered Slow
Ascent Descent I, Ascent Descent

'ub.. % ‘,_n' : P
W\

—p Gt -

(Main Deploy)

Recovery - Recovery ool

Figure 4-1: Single Deploy Flight Profile Figure 4-2: Dual Deploy Flight Profile

Handbook Reference: 4b. Launch Profile Overview, pg 14 Aaron/Trent
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Rocketry 101 — Competition Flight Profile

FNL Gateway 2024

Flight Profile
Altitude 2200' - 2800' AGL

Y
Apogee %) Drogue Parachute
& O -

Recovery Deployment
Phase 4

Descent Phase

Main Parachute

Coast Phase

*

Nose Cone = =TT

Dual Parachute Deployment
Phase

or Payload Secti .B
2

JAC- Motor Burnout

+ * Booster Section = U Safe Recovery Phase

Ascent Phase
o= Lift Off

<= Motor Burn

Recovery Area

7 1 \. LaunchPad

N

FNL 2024 Moon Flight
Profile Example

Not to Scale

Drogue %

Apogee 2000 ft AGL = pf— ]
4

— —-»jff; Deploy Lander at Apogee
Under Parachute

= R
L Main Rocket Fuselage J

Note: Rocket shown in profile is a @
arbitrary design 1

£
GPS/RF Signal, (~
\k:’

@m-Descent of main fuselage profile

A\ Deployment of
N Main Parachute

GPS/RF Signal (1 .
= ,@1
/ Drogue Chute

Payload —=p

— =

I

Z ‘ ‘"fg‘-

<= Powered Ascent

AN

Launch E S

Rocket Recovery Area

Successful Landing

Aaron/Bill

FNL 2024 Mars Flight
Profile Example

Not to Scale

¥

— — Deploy Drone at Apogee

Vs Under Parachute Descent
( NOTE: Drone shall not be
activated at anytime
under parachute

Apogee 2500 ft AGL ==p
p

Coast Phase

4=~ Descent of main fuselage profile

. /
Deployment of
Main Parachute
AN / +
‘V.Q\ D)
Motor Burn out Al (J /’ P
Release Parachute at 400 ft AGL™> E

Activate drone to flv to the
g —

designated landing area y
9 9 GPS/RF Signal, S; _“@
$ Drogue Chute
Payload Landing Phase of Drone
<= Powered Ascent /
/ AN

&

Launch Drone Landing Pad

Rocket Recovry Area
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Rocketry 101 - Structures

Booster Section

Sustainer Section

Nosecone

Forward

Handbook Reference: 5a. Structures, pg 16

Figure 5-1: High-Power Rocket with Coupler

Aaron/Trent/Frank
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Rocketry 101 — RockSim Introduction

* Creating a Model in RockSim 10

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

22 Rocksim- Untitled (Activation: Validated )

File Edit View Rocket Simulation Help
OB E+EHDO R
= =] ? M et
Rocket Gesign sttributes  Rocket Gesicn components  Massoverride  Cdoverride  Flight simulations  Recommendied Mators
ocket name: | More...

Sha Us= the rocksim stability equstions in 2D drawings.

N Single stage rocket.

ma

|| 1a.

e ® O

There is no rocket defined.

Figure 11-1: RockSim 10


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

e Recommended Motors

22 Rocksim- Untitled (Activation: Validated )
File Edit \View Rocket Simulation Help
rEEe € 4+EDOR
‘.A !
T = ’
Rocket Gesign attributes Rocket design components Mass gverride Cd override Flight simulatiot

Rocket name:

e ® 9

There is no rocket defined.

Figure 11-2: RockSim 10 Folders




Rocketry 101 — RockSim Introduction

1. Download a
pre-existing model of
a LOC

Home Reviews Submit Site Info What's New Features Search Sign in

Rocksim Library

Precision-Caliber ISP

J By Manufacturer I I Latest || Parts | l Search |

kit
I Display Rocksim files for | LOC/Precision v || Go
a i htt DS ://WWW. rOC ket r The following is a list of all the LOC/Precision Rocksim design files in the Rocksim Library.
. / k . _ Uploaded Manufacturer Design Name File Name
e-VI eWS o CO m rOC SI m 2010-11-23 | LOC/Precision LOC/Precision 4" V2 ... loc_4_inch_v2_preproduction.rkt
| | b ra rv. ht m | 1999-01-01 | LOC/Precision loc_29-4ss_stock.rkt loc_29-4ss_stock.rkt
2019-07-02 | LOC/Precision LOC/Precision Athena3 LOC-Athena-3-PK37.rkt
b 2010-11-23 | LOC/Precision LOC/Precision Aura loc_locaura.rkt
b . SO rt 1999-01-01 | LOC/Precision Aura loc_aura.rkt
M a n u a Ct u re r 1999-01-01 | LOC/Precision LOC Aura modified mod_loc_aura_levell.rkt
2010-11-23 | LOC/Precision LOC/Precision Big Nuke loc_bignukre.rkt
. . . 2010-11-23 | LOC/Precision LOC/Precision Big Nuke mods_loc_big _nuke_shaffer.rkt
C. D I S p I ay ROC kSI m fl IeS 2010-11-23 | LOC/Precision LOC/Precision Big Nuke Rod's ... mods_loc_kevs_bignukelp.rkt
f r LO C/P r 11 n 1999-01-01 | LOC/Precision | Loc/Precision PK-82-3E Big .. loc_big_nuke-3e.rkt
O e C I S I O 2010-11-23 | LOC/Precision LOC/Precision Bruiser loc_bruiserstart.rkt
o w% TP CLISION DIUSEel EXPS 10C_D EXPo-TRL
d. D own I Od d Ca I | b er I S P < 1999-01-01 | LOC/Precision | Caliber ISP loc_caliber_isp.rkt
flle 2010 I P i il TV —— ]
anin 11 a0 | 1 oo cician "~ st s g D

H F/gure 11-3: .;i’ocket Reviews RockSim Library, Caliber ISP



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 loc caliber isp file from download folder

¥ > ThigC > Downloads

— — - -
e
T ’-\
"I T " } New foJder
Mazz override Cd overrid
S

= Flight simulations Recommended Motors

Figure 11-4: RockSim Import Folder Figure 11-5: Select Rocket File from Download Folder on Computer



Rocketry 101 — RockSim Introduction

rocksim

1

" A
=4 v || -§ st '.;!"7;,‘ e o

Caliber ISP

Length: 59.2500 In. , Diameter: 3.1000 In. , Span diameter: 10.1000 In.
Mass 33.3095 Oz. , Selected stage mass 33.3095 Oz.

CG: 31.1313 In., CP: 47.0946 In., Margin: 5.15 Overstable

Shown without engines.

m & 7~ ™ [ @

Figure 11-6: Caliber ISP Stock File

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



Rocket Build — Pre-Fit Check

Key to proper fit and adhesion is to DRY-FIT all rocket parts BEFORE
applying any epoxy to parts.

Do not over-sand your parts, a snug fit is required.

Parts to dry-fit: e

* Centering Rings
* Coupler and Bulkplate

* Motor Mount Tube (MMT) ) 5?”‘3 ' —
e Airframe
* Fins :

eeeeeee

¢ N osecone Figure 13-1: High-Power Rocket Diagram




Rocket Build — Pre-Fit Check

Centering Rings

1. |Identify and label centering rings
a. Add the word ‘forward’ to the ring with one (1) hole
b. Add the word ‘mid’ to the ring with zero (0) holes

c. Addthe word ‘aft’ to the ring with two (2) holes

Add the word ‘out’ to one side of the Aft Centering Ring

* Add the word ‘in’ to the other side of the Aft Centering Ring

2. Rough sand MMT just enough to remove glassine

3. Sand inside of centering rings so they fit into MMT

a. May use a dremmel tool for sanding

Handbook Reference: 13a.i. Pre-Fit Check — Centering Ring, pg 52 Frank

Figure 13-2: Aligned Centering Rings

30



Rocket Build — Pre-Fit Check

Centering Rings

4. Install small eyebolt into the Forward

centering ring

a. Place one nut and small washer on the
eyebolt side of the centering ring

b. Place one small washer and one nut on
the back end of the centering ring

c. NOTE: (If you only have one washer, the
washer should be placed on the back side
of the bulkplate)

Figure 13-3: Forward Centering Ring with Eyebolt
Installed

Handbook Reference: 13a.i. Pre-Fit Check — Centering Ring, pg 52 Frank 31



Rocket Build — Pre-Fit Check
Bulkplate

1. Install an eyebolt into the bulkplate

a. Place one large washer and one nut on the
eyebolt side of the centering ring

b. Place one large washer and one nut on the back
side of the bulkplate (If you only have one
washer, the washer should be placed on the back
side of the bulkplate)

Figure 13-5: Bulkplate and Eyebolt

Figure 13-6: Eyebolt Installed in
Bulkplate



Rocket Build — Pre-Fit Check
Bulkplate

2. Dry-fit bulkplate into coupler tube (using
eyebolt as handle)

3. Sand outside of bulkplate for proper fit

4. Place the Coupler Bulkplate 1/4” from end

of the coupler
NOTE: When using a 12” ruler, make sure you
start the measurement at 0” vs. the end of the
ruler

Figure 13-7: Eyebolt installed in Bulkplate

I|I|I|I‘iil]i|i NERRERRRARERRERL
OINCHI 1| HIHIZ‘

e —_—

@ 6 @€ Jc 9 Se




Rocket Build — Pre-Fit Check

Centering Ring Alignment

1. Centering rings should fit on
motor mount tube

2. Mark the forward end of motor
mount tube at 1/8”-3/16” for
forward centering ring placement

Figure 13-9: Center Motor Mount Ring Distance from End of Motor
Mount Tube



Rocket Build — Pre-Fit Check

Centering Ring Alignment

3. Measure distance from aft end of
airframe to the forward fin slot for
center motor mount ring placement

4. Draw line at same distance on motor
mount tube for center motor mount
ring placement. NOTE: Measure from
aft end of motor mount tube

5. Mark the middle of motor mount tube
at 5-1/4” from aft end for
mid-centering ring placement

Figure 13-10: Center Motor Mount Ring Located above Fin Slot

(Left); Measure the Length of the Fin Slot for Accuracy (Center);

Draw a Line on the Motor Mount Tube around the Center Motor
Mount Ring (Right)



Rocket Build — Pre-fit Check

Additional Steps: Airframe, Fins, Nose Cone

1. Rough sand around fin slots of
airframe tube (for adhesion)

2. Fit fins into airframe tube slots —
sand as needed to fit

Figure 13-11: Fin Slot (Top); Relation to Motor
Mount Tube and Mid/Aft Centering Rings (Center);
Fin Sanding Technique (Bottom)



Rocket Build — Assembly

Epoxy Overview
e Normally a two-part chemical mixture
o Aresin
o A hardener
o Usually mixed in a 1:1 ratio
® Various Types Based on Material and Strength
o Time, Strength
o JB Weld — metallic bonding

o Silica additive can be used for fin fillets

® Epoxy Usage

O 5-minute e pOXy sets qu |Ck|y Figure 13-12: Epoxy Resin and Hardener

o Mix quarter-size amount of resin/hardener - no more

Handbook Reference: 13b.i. Assembly — Epoxy Overview, pgavk 37



Rocket Build — Assembly

Epoxy Overview
® Epoxy Fillets
o Creates a strong bond between two surfaces

o Applied with a craft stick in single smooth line to create a valley
between two surfaces

e Safety
o Always wear gloves prior to mixing and applying epoxy
o  Work quickly and with small amounts of epoxy at each step

o If you get epoxy on skin or unwanted surfaces, use rubbing
alcohol to remove residue

Learn more about epoxy:
https://www.apogeerockets.com/education/downloads/Newsletter186.pdf

Or see the NASA Handbook for construction tips

Handbook Reference: 13b.i. Assembly — Epoxy Overview, pg 56 Mark

Figure 13-13: Epoxy Application

Rocket End View

Epoxy

Figure 13-14: Epoxy Fillets
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https://www.apogeerockets.com/education/downloads/Newsletter186.pdf

Rocket Build — Assembly

Motor Mount Assembly — Mid Centering Ring

1. Dry-fit Step: Fit the mid-centering ring at the measurement marked

in previous steps

a.

b.

Slide ring down below lines
Put on gloves before preparing epoxy

Prepare small amount of epoxy 1:1 ratio
I.  Open new bottles

li. Remove nozzle

lii. Remove internal cap from the bottle

IV. Replace the nozzle

Apply epoxy to the motor tube on the lines drawn for
mid-centering ring

Slide the mid-centering ring just ahead of the forward fin slot
on the marked line, using twisting motion

Figure 13-15: Motor Mount
Placement with Line (Top);
Applying Epoxy to the
Mid-Centering Ring (Center);
Completed Mid-Centering Ring
(Bottom)



Rocket Build — Assembly

Motor Mount Assembly — Forward Centering Ring

2. Dry-fit Step: Fit the forward centering ring at the
measurement marked in previous step

FW

Slide ring down below lines

Put on gloves before preparing epoxy

Prepare small amount of epoxy 1:1 ratio B . e e

o o U D

Apply epoxy to the motor tube on the lines drawn for
forward centering ring

e. Slide the forward centering ring to the marked line(s),
using twisting motion



Rocket Build — Assembly
Motor Mount Assembly

3. Apply fillet on aft side of forward
centering ring

Figure 13-16: Epoxy Eyebolt Thread

4. Apply small dabs of epoxy to eyebolt
threads

* Do not get epoxy on the outside of
the motor mount tube

S. Set motor mount assembly aside, allow
epoxy to dry




Rocket Build — Assembly
Coupler Assembly

1. Dry-fit Step: Fit bulkplate inside coupler,
ensuring level fit ~1/4” from the edge

2. Remove bulkplate after ensuring fit

3. Put on gloves before preparing epoxy

Figure 13-17: Bulkplate Installed in

Coupler

4. Prepare small amount of epoxy

5. Dab the threads and nut of eyebolt with
epoxy

4 ,/\ \ 2 —
()
,/;
: /7 A‘
Figure 13-17: Dabbing epoxy on

threads and nut of eyebolt

Handbook Reference: 13b.iii. Assembly — Coupler Assembly, pg 58 Frank 46



Rocket Build — Assembly
Coupler Assembly

6.

10.

Apply epoxy around inside coupler ~ 7"
from the end

Twist the bulkplate into the coupler leaving
%" gap from the edge of the coupler, brace
the coupler to avoid bulkplate shifting

Hold in place few a few minutes to allow
epoxy to start setting

Set coupler assembly aside, allow epoxy to
dry

Add fillet of epoxy to edges of bulkplate

Figure 13-17: Applying Epoxy around Inside of Coupler
(Top); Bulkplate Installed in Coupler (Bottom)



FRIDAY NIGHT BREAK

Remember...to be early is to be on time and to be on time is to
be late. Saturday’s presentation is being condensed by 3 hours.
We will start exactly at 10:00 am CST.

We have lots to cover in a short period of time!
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