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Progress Report #2

This document outlines progress, to date, ofMii@SShotproject as a whole, as well as
serving to summarize progress of each technicalpyro

Progress report #3 summarizes progress achieved tbeethree week period from
August 14" to September" 2007.

Progress achieved over this period picked up draaigt compared to the preceding
three week period covered by Progress Report #2midr issues or problems have
been raised in this progress report.

Project Groupings

- Project Support

- Systems Engineering

- Electronic and Software Systems
- Propulsion System

- Recovery System

- Launch Support

- General Engineering Support

- General Manufacturing Support

Project Personnel

Joseph Mahaney (Project Manager) [1]

Andre Alexandre Barbosa
Matt Campbell

Randy Dorman
Alberto Gassol

Chris Hardaker
Joseph Jimmerson [2]
Zachery Kier [2]
Roman Lev

Ed Mallory [1]
Richard Nakka [3]
Cory Posvic [2]

Tom Raithby

Craig Strudwicke
Hans Olaf Toft

Tarun Tuli
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[2] Inactive
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Project Support

The roles of the group as a whole include:
- document/drawing management
- arrange for launch site, permits, etc.
- develop / distribute marketing and promotional mate
- develop fundraising means and assign funding taggo
- develop project goals, plan and budgets
- website enhancement and maintenance

- develop & implement an effective communication tetgges between project
participants and our public audience

- organizing and finalizing safety, vehicle integoati launch and recovery
procedures and checklists

Members:

Joseph Mahaney (focal) [1]
Chris Hardaker

Alberto Gassol

Richard Nakka [4]

Joseph Jimmerson [2]

Progress Aug. 14 to Sept.4

- A new CAD support volunteer has been found (AndBauns). Subsequently, many
of the unfinished motor drawings have since beamyneompleted.

- A “news” update to the SugarShot website descrikatest developments in the
MiniSShot project has been largely written and Wwéluploaded in the near future.

- Problems encountered earlier with the FTP servérad&sugarShot website have been
resolved. Several outstanding documents have h@eaded to the Documentation
page, including Progress Reports #1and #2.

- Weekly Skype conference calls have been succegsiylemented with the
Avionics group members. Participation has been gend despite a vast spanning of
time zones (up to 14 hours difference).

- Weekly Skype conference calls have been succegsiylemented with the
Recovery group.

Issues

- Available funds have remained stagnant.
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Systems Engineering

The roles of the group as a whole include:
- provide technical direction and facilitate resaduatiof any technical issues
- ensure successful integration of vehicle and graystem components
- produce project scope document
- produce and maintain project timetable and managgress
- manage personnel including skills survey and assg of duties

- definition and technical approval of project oltjees and requirements,
including associated documents and drawings

- develop mass targets for all vehicle components
- coordinate/perform miscellaneous testing, as ragddsom other groups

- plan and coordinate in concert with all other goiipal integration and on-site
test and assembly of vehicle and ground systems

Members:
Joseph Mahaney (focal) [1]
Richard Nakka [4]

Progress Aug. 14 to Sept.4

- Progress reports for this period have been suliiiyamost members including
several photos, sketches and graphs relating trgss being presented.

Issues

- Two members of the MiniSShot team have not beerdifeam over the duration of
this report period. One has been subsequently tagg@active.

Prepared by: R. Nakka [1] On indefinite Leave ofAhce
[2] Inactive
[3] Acting Project Manager
[4] Acting focal



Electronic and Software Systems

The roles of the group as a whole include:

define payload requirements and electronic and ar@chl specifications

design payload and recovery systems electroni¢sdimg software as required.
If commercially available units are to be used @ pr whole of the payload,
integrate the units as required to achieve requargm

Manufacture payload components and assembliegnaligely, produce
drawings required for offload of part manufactuwehe General Manufacturing

group.
Integration of payload components and systems

testing of components to ensure proper operatidrarability, including flight
testing

provide applicable support to ground testing
vehicle-ground communications
motor ignition systems (ground & in-flight) devetapnt

plan and coordinate in concert with all other gap needed the integration and
on-site test and assembly of all electrical vehaald ground systems

Members:

Ed Mallory (focal) [1]
Tarun Tuli

Hans Olaf Toft

Craig Strudwicke

Andre Alexandre Barbosa

Progress Aug. 14 to Sept.4

- Flat non rotating earth trajectory calculation femork ready for implementation.
Extensions for spherical rotating earth may be ddater(Hans).

- Chute controller PCB layout under wéyans).

- Thermistor circuitry for measuring temperature lo@ hosecone surface (except tip)
“05%" completed. The remaining “5%” depends on dexi to use a hardware
linearization*, and output voltage span (0-5v, @;1€Xc ...).(Andre).

* See attached pictures for possible attempts ohfimation, and gathered data

- SMD versions of integrated circuits that will beedgfor sensors) have been ordered
(Andre).

- SMD resistors and capacitors supplier (for sendmas)been foun¢Andre).
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- High temperature thermistor (PT-100) supplier faunchn be used as replacement
for the thermocouple (Andre).

- Found likely candidate for downlink radio modem\erocomm 1W 900MHz —
which | have two | can donate to projéCraig).

- Made contact with PSAS Avionics/communications teard have had very
enthusiastic response regarding group co-operé@icaig)

- Tentative selection of radio receiver for DTMF syst(Craig)

Issues

- It's been hard to find a thermocouple with a sloattle. This is an issue because the
compensation element is embedded in the cable;samall” cables usually are 2-3 ft
long. (Andre).

- It was also hard to find a small-quantity supptieEMD components, fact which
delayed PCB desigiiAndre).

- none, working very well now with group telecomsgreounication level greatly
enhancedCraig)

Prepared by: R. Nakka [1] On indefinite Leave ofAhce
[2] Inactive
[3] Acting Project Manager
[4] Acting focal



Propulsion System

The roles of the group as a whole include:

- define propulsion and static testing requirememttuding technical specification
document

- rocket motor detail design

- produce sketches or informal CAD drawings of rocketor components and
assembly

- fabricate (or coordinate fabrication of) rocket orotomponents
- propellant casting
- perform motor static testing

- plan and coordinate in concert with all other gothpe integration and on-site
test and assembly of vehicle propulsion and pramulground support systems

Members:

Randy Dormans (focal)
Richard Nakka

Matt Campbell

Progress Aug. 14 to Sept.4
- Motor casing sections completed including two caditehite epoxy paintRichard.

- Thermal liners for both casings completed and Heeen installed within casings
(Richard.

- Burst diaphragm design and testing set to begich@rd.
- Graphite nozzle throat insert complet&i(dy.

- Mid-bulkhead fabrication complete, minus threadifigittachment holes and ablative
coating Randy.

- Nozzle gaskets 50% completdriapndy
- Structural FEA of the delay plug including designimization set to beginrAndrew.

- Collecting thermal measurements of the motor dusiagjc firing has been confirmed
as part of the static test plavidtt).

Issues
- None. Progress has been good, especially sincefdhe group members was away
for two of the last three weeks.
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Recovery System

The roles of the group as a whole include:
- define recovery system requirements
- design and manufacture of recovery system compsriertluding electronics)
- ground and flight testing to verify design concaptl reliability
- plan and coordinate tracking and recovery of vehicl

- plan and coordinate in concert with all other gothpe integration and on-site
test and assembly of vehicle recovery system elesmen

Members:
Matt Campbell (focal)
Tom Raithby

Progress Auqg. 14 to Sept.4

- Separation mechanism options researched and skigtdiagt). Ready for group
presentation and comment.

- Contact was made with Stratofox with regard tocsttig their aid in tracking and
recovery operations. Subsequently, their partiaypan MiniSShot (and SugarShot
program in general) has been confirmed. A SugarStratofox discussion list was
established by Stratofox organization and a liajserson (Jeff Moore) appointed
(Richard.

- Rick Maschek has kindly provided assistance tdRbeovery Group with respect to
the separation joint design.

Issues

- Tom was unavailable to contribute to the MiniSS#fédrt over this report period due

to other pressing commitments.
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Launch Support

The roles of the group working in concert withather project groups include:
- coordinate ground support systems
- coordinate on-site assembly and testing, launabking and recovery of vehicle

Members:

Members will consist of volunteers from all otheogps within the project that can be
on-site to assist in launch and recovery effortee Thembers are to be selected 3 months
prior to launch attempt.
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General Engineering Support

The roles of the group as a whole include:

define overall design of the vehicle

provide technical support and direction to all otp@ups (including role as a
clearinghouse for technical queries from all otipeups)

provide mechanical and thermal part simulations
perform flight trajectory simulations and studies
define vehicle stability requirements

produce (or assign tasks regarding) CAD modealsceiawings based on
sketches or informal CAD drawing from all groups

perform brief part or assembly optimization

Members:

Zachery Kier (focal) [2]

Cory Posvic [2]

Hans Olaf Toft

Roman Lev

Richard Nakka (consultant) [4]

Progress Aug. 14 to Sept.4

- Preliminary design of avionics support structucegted within nosecone) has been
completed Richard. Discussion of concept with Avionics group hasuteed in
tentative acceptance.

- Nosecone thermal CFD analysis completed with artepofindings prepared
(Roman . Report has been uploaded to SugarShot websitarDentation page.

- Aero CFD study of MiniSShot vehicle set to begirorder to obtain additional drag
coefficient dataAndrew).

Issues

- Fin design, started earlier by a now-inactive memibeeds to be picked up and
completed ASAP (required for Aero CFD sims).
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General Manufacturing Support

The roles of the group as a whole include:

- provide manufacturing support for the project, itthg off-load work from other
groups

- provide technical support regarding manufacturirgghads to all groups
- provide access to manufacturing facilities or matsr

Members:

Richard Nakka (focal)
Tom Raithby

Roman Lev

Zachery Kier [2]

Matt Campbell
Randy Dormans
Joseph Mahaney [1]

Progress Aug. 14 to Sept.4

Nosecone manufacture:RRomarn)

- Plywood block was turned into nosecone (NC) shaiple nequired accuracy, as
stated in Progress Report #2.

- Surface of the NC plug has been checked by tematéace imperfections filled by
body-filler and carefully ground. A release ageinthe usual type, based on carnauba
wax, was applied (approximately 10 coats).

- Following this, the NC plug was incorporated irtte splitline, all gaps between split
and mould were carefully filled by plastic fillen@ repeatedly released by wax. A
vinylester form gel-coat was applied. First cougliayer consisting from isoftalic
polyester Norpol M 850 resin and chopped glassappied. After cure, surface was
carefully abraded, second coupling layer and &sictural ply (glass matt) was
applied.

- For reference, please see attached photos.

Issues

- Currently no known issues.
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Progress Photos July 23-August 14

Sensor avionics(Andre

b
o
.

DBanas=u-nan
E & B |

3

e i

& Dals Poinfs

[ W |

Resistance vs Temperature for NTC Thermistor and b& fit curve

21
Ternperadure MG

o

110

100

Possible hardware linearization. Equation plot




P *  [Rlirvs. Termp ]
e imear Fi
. i
5 \\ -
i T
14Nk T -
s .
120+ \\ 4
T
T
T
e
5] \ |
T
T

BiL T -

=] L

T
. \\ |

. [ S T
P — o - . - Il T

al ITD otiioiTIo o iT —-= - g
i ] 4 d k A . i i
b 1] o 50 B m i 1] a0 1m 110

Thermistors



Propulsion (Randy, Richarjl

Machined motor parts: Forward bulkhead, Mid-bulkhead & Nozzle Assembly

Completed graphite throat insert



Richard with completed motor casings

Close up of forward casing showing thermal liner



Nosecone Fabrication: Romar)

Green gel-coat is applied on surface of the mouldhd the splitline. All surfaces have

to be perfectly coated by release agent. In thsg,ca usual wax type has been used. After
gel-coat is fully cured, a first layer consistiniggmod-quality resin and chopped glass is
applied. During this step, removal of all air bugsbls absolutely critical. If any are found
after this layer has cured, it has to be carefollgctured and completely filled by resin in
the following step. This is absolutely criticalryaremaining air bubble trapped between
the first few layers expands into the split-lingidg post-curing - their removal is

difficult and always necessary. Prior to the négpscured surface has to be carefully
abraded; gel-coat must not be peeled away frormthdd; therefore soft touch and very
delicate handling is necessary.



The resin is mixed.All surfaces have to be completely painted by re&fter, chopped
glass is applied ( same way as salting food -fjash height about 1 m to get good
displacement of the fiber ). Chopped fiber hasgdbund by an agent soluble in
polyester resin - this is not always compactabléest prior to application is
recommended ). Chopped glass is then fully satdifayeesin and it shouldlisappear
in the resin - it should be not visible. If it dogst, air remains trapped inside with
unpleasant consequences - refer to the previops ste



After, a usual glass matt ( pearl-type binder, easto come apart) is used for
lamination. Layer has to be fully soaked by resin ( contrarydoal laminates, form
mould must not contain any trapped air bubbless-ldads to lot higher content of resin -
usually about 60-70% of resin when glass matt éslys After a few minutes ( glass matt
is completely dissolved and displaced ), a nylotetion roller is used for degassing.
This has to be done perfectly again — refer toipres/notation. After a final check, layers
are left to cure. Important rule — any new layesstmot be significantly thicker than the
total sum all previous together. Material also matheat-up by curing reaction - this
always leads to twisting, remaining stresses imtbald, etc.



Final appearance after first structural layer is fully degassed. Layer is fully
translucent and it does not contain any visible bulbles.



