Members of BIRDS-1 Team and BIRDS-2 Team -- 16 May 2017, at Tobata Campus
Note the mock-up being held by Antara in the front row.
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01. Yeshey gives a public talk on "Bhutan in Space" at Kyutech Library

Yeshey delivers her presentation
at the Kyutech central library on
the Tobata Campus

Excellent job,

!
Yeshey _ The Editor

Presentation without Jargon — Share your knowledge
@ Kyutech Library 1F
215t June, 2017 (18:00-19:30)
by Yeshey (BIRDS-2, Bhutan) on 22" June, for this newsletter

The event was organized by Kyutech Library Learning Commons Supporter Matsukawa-san. There were 5
presentations in total. All the other topics were very interesting and stimulating. They were “Is it possible
to change your personality?”, “About Language Lounge”, “A study on influence of partial shadow in solar
panel” and “Water-resistant materials”. Other presenters were also students from various departments.
The aim of the seminar was to communicate our research idea to the audience with no jargon whatsoever.

The audience (about 20 people) were primarily Kyutech students from various departments and a few
library staff.

| presented about my research, i.e., Sustainability of Space Programs in developing countries with Bhutan
in focus.
Due to rapid reduction in cost of satellites many developing countries as well as private companies
are now able to build and launch satellites. However, are these sprouting space activities
sustainable? Are they progressive and innovative? What does it take to ensure sustainability and
progressiveness? And how do we measure sustainability exactly?

| knew about this event because | am serving as a Learning Commons Supporter (LCS) at Kyutech Library.
| hold 3 hours of consultation every week with students to help them with learning English, about satellite
technology and student life in general.
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02. The first general paper about the BIRDS Project goes back to November of 2015

How did the BIRDS Project begin?

It began as a vision. This conference paper (see the next five slides)
outlines that vision. Prof Cho and his LaSEINE staff had this visionary plan
for BIRDS --- it was carefully considered and conceived. [At the time of this
conference paper (IAA-Rome, Italy-2015), Dr John Polansky was no longer
a member of the staff, but he too was one of the architects of the BIRDS
concept and a major contributor to its initiation. ]

Remarkably, LaSEINE at Kyutech is executing that plan faithfully.

BIRDS-1 ... BIRDS-2 ... BIRDS-3... BIRDS-4... We are just warming up.
- The Editor.
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All content following this page was uploaded by an 11 January 2O1E6.

The user has requested enhancement of the downloaded file. All in-text references underline

and are linked to publications on ResearchGate, letting you access and read them immediately.

are added to the eriginal document

[AA-CU-15-01-16
Frve-nations CubeSat constellation;
An mexpensive test case for learning and capacr-
ty building

Anfar B Kkan*, George Dzeda™* Hivokaze AMaper®*, JGLUINE projesi mem-
ber*™ and hlsngn Cho =%

Abstract

A frve-neiion (Japen Ghsna, Mongeliz, MNigeriz and Bangla-
desh] CubeSzt constellation ha: been designed =nd named a:

“Joint Globsal Mulii-Neiion Birds,”™ shorily “Pirds”. Unbrersiiy
studends will design menufsciurer, sssemble, Iniegrate, tesi, snd
operste s consiellsiion of five ideniicsl 1T CubeSat:, slong with
dizposel Preliminsey mizsion hes besn designed sz Earih obzer-
vation ouwireach meszage relay, precise loceiion determinsiion
EpEce environrnent messuremeni, iechnology demonsireiion, eie.
UHF/VHF =zmsicur radio band will be uied while imierlinking
the ground sistion of the even counirie:. Siudent: will make I
g3 3 part of gradusie scademic education in Spece Engineering
Imiernaiional Course =i Eywlech Five 1U ratellifes will be semi
io Internaiionsl Spece Siation FIE-EI and leiter will be deployed
io LEQ. Advenisge of this five- ‘nation coniellsiion iz that esch
country will heve more than 10 zatelliie-pass per dey. This Bird:
project will ley down foundsiion of :ustainebls spece program by
accurmnulaiing humen rezource in unirersiiiz: snd lsunching =
university apace resssrch and educsiion program

S Eyuskun Imsiitute of Teehrology, Japsn, markhan@ele kyneiek aejp
Eyushe Izsiitnie of Techaology, Jepen, mesdefele kvneick. acip
hru.u'l. Izsiitnie of Techaology, Japen, meszi@ele. lomeich.ac.jp

- I-L}'u.:'.'l.'l. Izciitnie of thh:.u'.q:hg-:\.',.]'upun:'hi.rd.:ﬂlang-:nuir.h'le.l.r}'u.ilul.a:.jp

TEvnshe Insdiinie of Teehaology, Jepan, choele kvueich se.jp
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Introduction

Mow = dsys smsll satellife: are geiting more and more siteniion due io
short incubsiion 1ime, low cost, snd svailebility of highly reliable and
efficient COTE components. Even a smell group of universiiy studenis
can zszzemble, test, lzunch snd operste In orbit if lsuncher i3 sveilable,
if siudenis are well irained Therefore, hands-on irsining iz the viial
feedor for sfudents who sre planning 1o build and lsunch itheir own
firsi smmall asiellite, ezpecially the first ssiellite. Therefore, smsell zatelli-
ig, like 1T CubeSsi iz the best platform for thi: hsnds-on irsining
ihrough sviiem engineering cowrse. Mloreover, through the meking of
177 Cubefat, many high-risk technology demonstraiion miszion: can be
fulfilled in zpace. And if it iz 8 Cube2zi consiellation, precize aziellite
locstion determinstion space wesither moniioring, ielecommunication
earth observetion, sweveillance, ete. even risk-ieking :ingle even
laiehup, could be derigned =nd performed Some aignificant
sdvenisges of zmell rsiellite consiellsiion are high performence and
robusimess. It iz produeiionized rather ithsn projeciionized, bhetier in
gconomic gusniitie: imstesd of custom guaniities. I cen mainiain
flexibility in sapplication and it hes sm ebiliiy 1o evolve ithe technology.

Recenily, frre-nation (Jepsn Ghens, Mongoliz, Nigeris =nd Fangls-
desh) CubeSat compiellsiion hes been designed snd named =5 “Joint
Clobel Mulii-Meiion Birds,” shorily “Bird:™ Five idemiics]l Cubessis
will be designed menufeciured =ssembled, integrated {fested and ope-
reted by ihe studenis. Each couniry will be responsible for one Cube-
Sei. After the sssembling =nd testing, with the help of JAXA (upon
sgreement |, i will be sent to IS8 for deployment fo the LEQ. If will be
operated from ground stsiien of esch country and ofher collaborating
couniries by smateur redio bend Through thiz procesizez, i can be
demonsirated that & 177 Cubesat can be built end operated successfully
in & time frame shorter than two years even for couniries with limited
[or zern) zatellite experience with proper design and plenning

The mizsion of the Birds projesi ir to make the first step towerd indi-
genous :psce progrem Bl esch couniry by swcceszfully building and
operating the first satellite of nation It has the following three specific
objeciTves.

* Lesrn the entire proceszes of & seiellife program from miszion plan-
ning to zatellite dizpossl

* Lay down foundation of susiainable rpece program by sccumula-
1ing humsn rezource in univer:ities snd leunching 8 university spa-
ce resesrch and educsiion progrem

» (reste internstionzl humsn networks to =s:ist the infsnt spsce
progrems esch other

Thi:z paper explsins the Birds miscion 85 smell eatellite consiellation

Implementation and Value

Bird: projeci i & siudent zsiellite project. The projeci team member:
sre made of studenis from Jepan Ghens, MMongelis, Migeris, Bangla-
de:h and Theiland The stwdenis come from zingle insiiiuiion of each
country. They sre enrolled =i Spece Engineering Internsiionszl Couree
{EEIG: of Kyuiech a3 full-time greduste siudenis a1 either Mlasier
courze or Doctorsl course. The conditions 1o perticipate the Bird: con-
stellsiion ere the following

% Have 3 contract with Eyuiech for saiellile development =nd
launch

Send thres or more siudeniz 10 Kyuiech from one orgenization
Have UHF/VHF ground :iziion

Coniinue ihe zatelliie eduzsiion/resesrch/development actirities
st home couniry )

e e

After completion of ithe project, studemis will return io their homs
countiries and iniiisie = epece rezesrch leborsiory in their home ins{itu-
tiom:. A susisinable and robust space progremy that iz less suscepiible
1o politicel change, can be staried with minimum budgei 81 universi-
ties in =ny emerging or developing eouniries. The Birds projeci eur-
rently sims =i 8 universiiy.

The Birds project ha: 8 signifieani sdveantege compsred io oiher astel-
lile iechnology irensfer snd humsan resource developmeni programs.
The project iz run 33 = university zziellite project that offer: significemnt
low-cost zoluiion end hends-on opporiuniiy. The project iz slso run s:
g pert of posi-gredusie degree program which is suiisble io irsin sca-
demic :ieffs. By employing consiellsiion, ihe deta throughpui and pro-
grem robusiness sre significantly inereased Use of IS instesd of other
lsunch pleiform helps lowering the launch ¢o:i sand heving = pecure
launch sloi.
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An ingiiution thel wante 1o build &8 CubeSat through ithe Bird: project
hze {0 meke comirset with Kyuiech 1o zecure launch :loi and procure
hardwrare. Proper amount of finenecisl rezouree, though i i mueh lower
compared {0 other similar programs:, must be zecursd In refurn ihe
participeiing instituwie will gain

® Internations] and nailonsl repuisiion

®  Scientific papers

®  DMlsmberzhip of internsiionsl ground stastion neiwork

® Spece research leboratory

Satellite mission

The ultirnzie objective of thiz project iz 1o build and opersie the first
sgiellite of neiion that trigger: the firsd step towsrd indigenous :psece
program =i each couniry. Students cen achieve this by lesrning the en-
iire procesae: of = zatellife progrem from miszion plenming 1o sstellite
dispepsal It sl:o help lay down foundsiion of ausizinsble space program
secumulating humean reseurce in universities. Thiz will slap ereate in-
ternsiionsl hurmsn networks to sesizi the infsni spsce program: each
other. In order to secomplish thiz achisvement, Birds project hes been
designed to make = consiellsiion of five ideniicel 1T Cubefst wilh sk
miseions, such 23, Cemers (CALI), Digi-singer (§I9G), Precise posiiio-
ning (FOS), aimospheric densiiy messurement [ATRI), consiellstion
neiwork opereiion (WET) and single-event-letchup [EEL).

Camers (CAN): The objeciive of this miszion is io capiure the
rhoiogreph of moiherlend of size §4lxdf0 picels and 2693x1944 picels
with = resclution of roughly 100m/pEcels, siore ihe dsis snd tramifer
ihe imsge data 1o the ground

Digi-singer (3G This mission mighi be rensmed a:s “Singing
from Space’. By uploading MIDI-fle to SNG memory ihrough ORBC,
mausic dsia will be comveried to anslog signsl by the vocel synihesizer
module of Digi-zinger subsviiem Any smeieur band radio: on the sur-

fzee cen lizien ihe music coming from space.

Precise positioning (PO&): Precize positioning of onme CubeSat
can be schieved from the time difference ({1, 12, 17 and 14 =3 shown in
Fig.1] of ihe aatellite sigmal recepiion among the ithree or more ground
siations s shown in ihe sehemsiic below. This mizsion atiempiz pre-
cize fracking of 17 CubeSsi ihai i5 foo amall ie afford onboerd GPE
receiver

BIRDS Project Newsletter — No. 18
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Satellite Operation

Esch country should esfsblish & ground siation with neecessary equip-
meni to communicate the Birds by UHF/VHF frequency band Esch
G5 will be connected by Imiernei and iime-zynehronized by GPS clock
to gvoid any time lag Studenis shouwld design communicsiion softwers
that will be identical for all the G5 conmectied 1o one server G5 End
ceEn communicate 8 specific Cubefatl dimultsneowzly =22 shown in Fig. 2.
Esch G5 can communicate the ssiellite more iham 10 iime: per dary.

In addition io the owner countriss of the five sziellites [Japen Ghans,
Alongolis, Migeris and Fengladesh), Thailand snd Teiwan plan te par-
tlzipate In the ground sisiion networle The cemirsl server provides
irecking informeiion of esch s=iellite. It liztz which ground sisdion zee:
what satellile =i what time. It sl:o listz the opersiion mode {0 be con-
ducied =t esch ground sisiion By conneciing the ierver, operstors =i
ezch ground station know what 1o do within next few day: and opersie
the ground esistion te conduci the tzsks sssigned Data downlinked =i
gzch ground sisiion will be formerded io ihe server Afier dsiz snaly-
3z, the dais will be shared by the member countries, =3 well 53 sma-
teur redio communiiy.

Mission Outcome

Through ihis muliinationsl constellstion, siudenis of developing coun-
iriez learn the eniire processe: of 3 esiellile progrem from mizzion
planning 1o :atellite dispossl It help esch country lay down foundsiion
of susiginable spece progrem by accumulsiing humsn resource in uni-
verzities snd lsunching & university space rezearch snd educsiion pro-
grem Moi only thei, ihiz opporiuniiy eresies indiernsiionsl humen
networks to 33813t the infant space programs: esch oiher

Schedule

Bird: project hed s kiek-off meeiing in Oetober 2015, The projeci i=
now 8% ihe atage of finelizing the mission coneepi. From December
2015, herdwsre work will be sieried I iz envizioned thai 1the satellile
will be delivered i0 JAXA by ihe end of December 2016 and lsunched
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io IS8 In Spring 2016 "We aniizipaie {heir relesse from ISS o oceur by
Summer 2016 The project was dezigned fo fit into iwo yesr fime-
frame, o thet & Merier studemi cen experience the projeci from the
beginning to the end

Concluding Remarks

A five-nstion (Jspan Ghena, Mongolis, Migeria and Bengladesh) Cu-
bedai constellation has been dezigmed snd named sz “Joini Global
MMulii-Meiion Birds,” shorily “Birds™. Unfversiiy studenis will deaign
menufseiurer, sszemble, integrate, te:i, and opersie 3 comsiellziion of
five identieal 1U Cubesais, slong with dispossl Preliminsry mission
he: been designed =: Esrih observation by 8 COTE camera and
Ouwiresch through Digi-Singer, s round relaying COTS device. Along
with 1his, other missieon could be message relsy among other couniries,
Liulii-point simyulieneous spece environment messurememnd, iechnology
demonsiration eic. UHF/VHF smateur radic band will be uzed while
interlinking fthe ground station of seven coumniries. Siudentis from diffe-
rent countries will meke it 33 = parl of gredusis scedemic educaiion in
Spece Engimeering Indernsiionsl Course =i Evuiech Afier completing
ihe flight model (FLI), five 1U ssiellile will be semi to Iniernsiional
Spsce Siation |:IEE.:| with the sgreemernt of JAKA snd latter will be de-
ploved 10 LEQ. Advanisge: of the consiellsiion sre draziie increszse of
dsis ihroughput 1o distribuied ground siziion network and program
robustness. Thiz “Birds” projeei will lav down foundstion of susisi-
nehle spece program by sccwmulsting humsn respurce In unbrersiiies
snd lsunching 8 university spece reseerch and educstion progrem. To-
gether with ihis, it will eresie intermations] human networks to assist
ihe infant space programs: esch oiher end demoneiraie thei 3 conzielle-
iiom of 117 Cubesziz cen have synergeiic mizzion veblue snd capability
via internsiione] opersiion

The Bird:s projeci s stromgly iied with Eyulech’s space engineering
curriculum, Space Engineering Indernmstionsl Course, which provides
hend-on educsiionsal experience to atudentz from all over the worlda.
Eyutech i currently under negeiiziion with aeversl ecounirizs that
showed interesd in the Birds projeci. The projeci can be formatied into
two-yesr educsiional/ resesreh program With enough number of parii-
cipsiing couniries, Bird:-II project cen be siaried in Ociober 2014,

Frd IAA Conferente On University Sstellite Mizzion:s And Cubssai Workshop

References
[1] http://kitsat.ele kyutech.ac.jp/index e new.himl

[2]http:/ .-I:‘S"’T*’“" 7.informatik uniwuerzburg de/forschung/space‘exploration/ projects/
uwe 3/

Thanks to Dr Khan for providing this
conference paper, and giving permission
for its reprint in this newsletter.

— The Editor
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03. JSPS funding for 3 years of
BIRDS International Workshops

JSPS Core-to-Core Program (shown at the right) has
approved funds for Kyutech to use to conduct BIRDS
international workshops for the next three years.

In the table at the right, you can see the institutions
that are eligible to receive air fare for attending the
workshops.

The workshops will be held in the following places:

0 2017 - Ghana (All Nations University)

0 2018 — Mongolia (National University of Mongolia)
0 2019 — Bangladesh (BRAC University)

The central purpose of these workshops is to fortify
the BIRDS Network — this is a human network of all
BIRDS participants. Through this network, members
can exchange notes, discuss new collaboration, show

research results, and brainstorm on a variety of topics.

BIRDS Project Newsletter — No. 18
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04. Apiwat (BIRDS-1 member) recently visited Kyutech

Recently, Mr.Apiwat Jirawattanaphol visited Kyutech with
his RAST colleague, Mr.Anan Paenthongkham.
RAST=Amateur Society of Thailand.

Apiwat starts as a PNST Fellow (Phd candidate) in
October of 2017.

Kyutech,
Tobata Campus

Concerning this June trip to Kyutech, he writes as follows:
“I came back to Kyutech for 1 week during June 19-

22 to test satellite components from Thailand. At

Kyutech, | met BIRDS team members and joined the

BIRDS weekly meeting. We discussed ground station
Vietnamese operations after BIRDS constellation deployment

restaurant

near IR from the ISS on July 7.

Nishi

Kokura

Station . . .

Apiwat, it was a pleasure to see you again here. - G. Maeda.

In light shirt: Apiwat (BIRDS-1, Thailand)
In dark shirt: Mr. Anan
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05. On 27 June, Dr Amelia Greig formally received her Letter of Appointment to Kyutech

Dr Amelia Greig (assistant professor at Cal Poly)
received her #4% (letter of appointment) from Prof.
Serikawa (Dean of the School of Engineering, Tobata,

Kyutech) at 10:00 AM on Tuesday, 27 June 2017.

She is now officially a member of Kyutech staff.

At 11:30 AM, on the same day, the BIRDS-2 team and
Dr Amelia celebrated her appointment with lunch at
the student cafeteria. We had fun.
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06. All back issues of the LaSEINE Annual Report are available on line

The BIRDS Project is conducted by LaSEINE, Laboratory
of Spacecraft Environment Interaction Engineering,
whose director is Prof. Mengu Cho.

The laboratory issues an annual report (mainly in
Japanese) each year in March — the cover of the March
2017 issue is shown at the left. It covers fiscal year
2016.

All back issues are available as pdf. Please go to this
web link to download any one of them:

http://laseine.ele.kyutech.ac.jp/download/download.html

-- The BIRDS Project Newsletter Editor
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ASIA-PACIFIC REGIONAL SPACE AGENCY FORUM (APRSAF)

N 07. Delivery of BIRDS-1 to the ISS is
reported in APRSAF News Mail No. 150

- * CONTENTS
1. APRSAF-24 Updates
- Call for Proposals of Side Event will close on June 30, 2017

2. News on APRSAF Activities
- SEWG is now accepting entries for both the APRSAF-24 Poster Contest and Water Rocket Event
- First Announcement of 9th MGA Conference Released

3. News on APRSAF Community
- Five CubeSats of BIRDS Project Delivered to ISS

- India’s ISRO Successfully Launches 31 Satellites on PSLV-C38
- Electron Launch Vehicle Conducted First Test Flight from New Zealand

This year APRSAF will be in India.

- Five CubeSats of BIRDS Project Delivered to ISS

On June 5, 2017 (UTC), five 1U CubeSats of the Joint Global Multi Nation Birds Satellite Project (BIRDS Project) were delivered to the
International Space Station (ISS) Japan Experiment Module "Kibo" by the SpaceX Dragon cargo vehicles. The BIRDS Project, led by
Japan’s Kyushu Institute of Technology (Kyutech), is a cross-border interdisciplinary satellite project with Bangladesh, Ghana,
Mongolia, Nigeria and Thailand. These five CubeSats, including the first satellites assembled and integrated by students in Bangladesh

and Mongolia, will be deployed from the ISS "Kibo" on July 7, 2017.

NASA ISS Daily Summary Report:

https://blogs.nasa.gov/stationreport/2017/06/05/

BIRDS Project Facebook:

https://www.facebook.com/permalink.php?story fbid=471071559908935&id=171403156542445
Joint Global Multi-Nation, BIRDS 1:

http://birds.ele.kyutech.ac.jp/birds1.html
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08. Prof Shibata (robotics research, Kyutech) promotes SEIC at AIR in India

BIRDS Project Newsletter — No. 18

All BIRDS students are enrolled
in SEIC, Space Engineering Int’l
Course of Kyutech.

Space
Engineering
International
Course

At a recent robotics conference
in New Delhi, Prof Tom Shibata
(Wakamatsu Campus)
distributed SEIC brochures at
the conference.

Thank you, Prof. Shibata.

- G. Maeda
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09. BIRDS Project written up in the LaSEINE
Annual Report (issued in March of 2017)

BIRDS Project Newsletter is mentioned.

Note: all back issues of the LaSEINE Annual Report can be downloaded — explained elsewhere in this newsletter.
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10. Japan changes
landing permission
sticker

The next time
you land in Japan,
have a look at
what is affixed to
your passport.
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11. Kyutech welcomes Miss Gladys Oppong of Ghana to inspect BIRDS activities

Gladys Oppong started a one-week visit to Kyutech on
10 July. She is with All Nations University in Ghana.

She has just completed her masters degree in India.
In the fall, she will pursue a Phd in a field related to
business/management.

She has come to Kyutech on a fact-finding mission.
Dr Donkor is her father.

Taiwo (Nigeria)  Gladys (Ghana) Kate (Ukraine)

10 July 2017 @ Cho Lab

Gladys with Prof M. Cho
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12. Watch BIRDS-1 FM assembly in fast-motion video

Masaanait MoHronbiH AHXHbI XMiMan garyyn - Numsat-1u

June 26 at 10:00am -

#Masaanait #Xuiiman #4aryynbiH Xeeprex XyBUn6apbiH CYYIMMH X3CTUIMH YrcpanTbiH BUYN3MMIAT (XypaaH XyBunbap) Ta ByxaHg, Xyprax
6aliHa. LWysyya, (#BIRDS) TecnuiiH oponLory TaBaH yACbiH 6ar eep eepuiiH xnuinman garyynaa "Clean room" 6ytoy apuyH epeeHa, yrcapy
6yl 6angabir gapaax Aypc 6UUNarasc xap:K 60AHO. XMNM3N Jaryyn XKUKKUr 3cBaN Tom Balixaac y1 xamaapaH TOAOPXOM A3C Aapaanan,
©6pPCAMIAH ypaunMnaH 6anTracaH apraynanbiH AYPMUIAH Aaryy yrcpant asargax bereeq anxam 6ypuiir sypar gapaH 6apummkyynax éctomn
baipaar.

Xuiman garyyn maaHb 3aArai caHcapT rapaxag 11 xoHor yngnss.

#BIRDS_Project, Joint Global Multi Nation Birds - BIRDS project #Flight_model #assembly #Clean #room JLJ| T2 K% Kyushu Institute
of Technology, #Mazaalai #Cubesat

https://www.facebook.com/NUMSAT.Mazaalai/videos/1262880753824222
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13. BIRDS-2 Solar Panel Assembly Practice

BIRDS-2

Solar Panel Assembly Practice

All BIRDS-2 team members trained by Dr. Pauline Faure

Place: 2M level, SVBL, Kyutech, Japan
Date: 26-27 June, 2017

By Azami (BIRDS-2, Malaysia), 11 July 2017.
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List of Apparatus

Vacuum pump

10) Aluminum cup ©6
11) Stainless steel lab spatula
Q 9

OV 3

7 1

1) Weighing scale (resolution of 0.1g)
2) Dotite (conductive glue)
3) RTVsilicone
4) Rectangular weight and rectangular rubber
5) Solar Cell (use Glass cover plate for practice)
6) Timer
7) FR4 PCB board (use aluminum square sheet for practice)
8) Ethanol (as cleaning liquid)
)
0
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Procedure

|.  Prepare all apparatus for solar panel assembly

lI. Clean all tools using ethanol

lll. Calculate the ratio of RTV (according to area, density,
and thickness needed)

IV. Put the mixture of RTV inside vacuum chamber
(according pressure and time needed)

V. Apply RTV on the PCB carefully

VI. Apply Dotite on the rectangular conductive trace
carefully and quickly (because it will dry very soon)

VII. Put the solar cell slowly according to the trace line

VIII. Put the rectangular rubber above the solar cell first and
put the rectangular weight on top of it

IX. Letthe RTV and Dotite to be dried (about 24 hours)

X. Clean up all the tools again using ethanol Picture of procedure Il
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Pictures from the practice...

Adrian (left), Cheki (middle), and Joven (right) Kiran (left) and Yamaguchi (right)

Yeshey (left) and
Uemura (right)

Azami (left) and Syazana (right)
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14. Announcement from the Malaysians of BIRDS-2

Near the end of last year (17 December 2016)
the Bhutan Team of BIRDS-2 celebrated their
big national day with the entire BIRDS-2 Team.
See the photos:

Issue No. 12 of the newsletter:

[Section 3] BIRDS-2 Team celebrates 109th
National Day of Bhutan.

This time, the Malaysian Team will do some

thing similar. Their announcement is shown at
the right.

BIRDS Project Newsletter — No. 18 Page 24 of 88



15. Deployment Viewing at JAXA Tsukuba Space Center, non-JAXA photos

This section [15] covers the deployment of
the BIRDS-1 CubeSat constellation using
non-JAXA photos.

The next section [16] does the same thing
using JAXA photos.
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On 8 July 2017 the Ghana
delegation (in this photo: Dr
Carlene, Dr Donkor, and his wife)
made a “pre-visit” to the JAXA
Tsukuba Space Center. They pose
at the engine end of JAXA rocket
models.

Below is a side view of the photo
of the left.

The delegation from Ghana
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BIRDS-1

deployment day
-- 7 July 2017

JAXA displays the flags of
the participating nations:
. Bangladesh
. Ghana
. Japan
. Mongolia
. Nigeria

On the grounds of the JAXA Tsukuba Space Center
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There was a 30-minute tour of
JAXA's “Space Dome” for the
guests of BIRDS deployment

2

Empty land in 1972,
Tsukuba Space Center

BIRDS Project Newsletter — No. 18

All photos on this page by G.Maeda

The main engine of the H2A
rockets. It is called the LE-7A,
and it can generate a thrust of
110 tons -- the same level of a

jumbo jet.
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7 July 2017 -
deployment

of BIRDS-1
CubeSats

After
deployment
Astronaut Jack
Fischer posted
this comment
via Twitter.
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The BIRDS-1 Team right after ISS deployment

of their satellites on 7 July 2017
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The panelists of the press conference

Ambassador of Bangladesh receives
certificate from JAXA President ) . ) President of Kyutech (right) receives certificate from JAXA President (left)
Dr Donkor and the Ambassador of Ghana receive certificate from JAXA President

THE PRESS CONFERENCE

Photos of this page were taken by T. Wakabayashi of Kyutech

Dr Donkor

makes a

comment — this Program Manager Wakata (ISS astronaut, standing at the far
screen shot was right) introduces the JAXA “BIRDS” staff and G. Maeda during a
taken at Kyutech reception after the press conference.
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1 p. 3 4 5 6 7

Mr. Bello Kazaure HUSSEINI, Charge d'Affaires ad
interim of Nigeria

Mr. Batjargal, Minister of Mongolian Embassy

H.E. Ms. Rabab FATIMA, Ambassador of Bangladesh
H.E. Mr. Sylvester Jude Kpakpo PARKER-ALLOTEY,
Ambassador of Ghana

JAXA: Dr. Okumura, President

Kyutech: Dr. Oie, President

Photos of this page were taken by T. Wakabayashi of Kyutech

Group Photo taken at the end of the evening
- BIRDS-1 Deployment Viewing, 7 July 2017
- JAXA’s Tsukuba Space Center
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BBC reports the deployment
of BIRDS-1-Ghana

http://www.bbc.com/news/world-africa-40538471

Posted on 7 July 2017

Ghana has successfully launched its first satellite into space.

GhanaSat-1, which was developed by students at All Nations University in
Koforidua, was sent into orbit from the International Space Centre.

Cheers erupted as 400 people, including the engineers, gathered in the southern

Ghanaian city to watch live pictures of the launch. The first signal was received
shortly afterwards.
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http://www.bbc.com/news/world-africa-40538471

DK3WN SatBlog
=L http://www.dk3wn.info/p/?page_id=29535

Home dk3wn.info Weather IARU Encounters Editors Status TLE Decay Transponder Database So

Status

« Author: DK3WN |7 Saturday, July 8, 2017

Congratulations to the
B I R DS— 1 Te a m . f::::?:;::? Sat:llj:es on Amateur Radio Frequencies 8 Ju Iy 2017

Telemetry
Satellite Status NORAD |Uplink Downlink |Beacon Mode Callsign Reports | Info
Decoder
Ly
BIRD-B (BRAC 437.372 1k2 AFSK/9ke latest )
ACTIVE thd . JGEYIS details
n l l e Onnesha) 437.375 Fsk/digital report
’ Voice
. W
BIRD-G
437.372 1k2 AFSK/9ke latest )
(GhanaSat-1, ACTIVE |thd - IGYIP details
437.375 FSK/digital report
ANUSAT-1) i
Voice
L] [ ] [ )
community certified .
437.372 1k2 AFSK/9ke latest
BIRD-J (Toki) ACTIVE |thd ) ,K IG5YI0 details
437.375 FSK/digital report
that all BIRDS-1
cw
BIRD-M
) 437.372 1k2 AFSK/ake latest _
° [ (Mazaalai, ACTIVE |thd o 1G6YIQ details
437.375 FSk/digital report
satellites are active NUMSAT-1) -
[] Voice
cw
BIRD-N 437.372 1k2 AFSK/9ke latest )
ACTIVE thd o JGEYIR details
(Edusat-1) 437.375 FSk/digital report
Voice

BIRDS Project Newsletter — No. 18 Page 34 of 88



Small celebration party
at Kyutech right after
deployment

Waiting for first signals from the BIRDS-1 satellites
All photos on this page are from Dr. Kim of LaSEINE.
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BIRDS Project Facebook — you are invited

https://www.facebook.com/permalink.php?story fbid=485067075176050&id=171403156542445&substory_index=0
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16. Deployment Viewing at JAXA Tsukuba Space Center, JAXA photos

This section [16] covers the deployment of
the BIRDS-1 CubeSat constellation using
photos from JAXA.
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The Deployment Viewing
Booth for VIPs

Note:

The chart shows the
original plan. Due to last
minutes cancellations, the
photo is slightly different
from the plan — but the
plan reveals what kind of
VIPs were in attendance.
By and large, the plan is
correct.
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First deployment: Japan (Toki), Ghana (GhanaSat-1), and Mongolia (Mazaalai)

=

O©JAXA
[ ©JAXA

O 5:50 PM on
l 7 July 2017

©JAXA
©JAXA
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Second deployment: Bangladesh (BRAC Onnesha) and Nigeria (Edusatl)

—

©JAXA ©JAXA

6:10 PM on 7 July 2017
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Ghana ©JAXA Bangladesh ©JAXA

Mongolia ©JAXA Japan ©JAXA Nigeria OJAXA
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Joyous
reactions after
deployment

Kyutech, Japan ©JAXA JAXA Mission Control, Japan ©JAXA

BRAC University, Bangladesh ©JAXA National Univ. of Mongolia ©JAXA
All Nations University, Ghana ©JAXA
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This momento (postcard size) was given to each Deployment Guest as he or she left TKSC.

©JAXA

Signed by Program Manager K. Wakata

©JAXA

This concludes the photos covering deployment viewing at Tsukuba on 7 July 2017.
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17. BIRDS-1 deployment viewing in Thailand

This slide was prepared by Apiwat on location.

Prof. Suwat

During BIRDS-N and B deployment!! Dr. Phongsatorn }

BIRDS-1 deployment viewing was held at
KMUTNB Space System Laboratory on 7 July,
2017. Apiwat gave a short lecture to Lab

mempers a!oout the BIRDS Projecjc and how Successful Deployment of BIRDS Satellites
satellites wil bg deployed from Kibo, the We had a small pizza party together after the BIRDS-1 deployments
Japanese Experiment Module (JEM) of the ISS. and while waiting for the first pass to receive satellites beacon signal.
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These were
delicious

EEE RN

18. Naadam Celebration by Kyutech Mongolians

“Naadam” is a major festival-holiday in Mongolia. Accordingly,
the Mongolian students of Kyutech (half of them are members of
the BIRDS-1 Project) celebrated Naadam on 11 July 2017 at the
International House (dormitory) on Tobata Campus with the feast
shown above. Second from the left is Turo’s younger sister —
visiting Kyutech for one month as a summer holiday. Professors
Yamaguchi, Omura, and Cho, attended this event.
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19. JA1GDE sent a signal report for BIRDS-1

We are receiving signal reports from the amateur radio community .... here is one such person.

Dear George san,

It is a clunky shack, but | send
you my photo.
Please do Twitter at (@ BIRDs)

73
Toshio Kasei

jalgde(at)jarl.com
Twitter : @JA1GDE

* ¥ X ¥

14 July 2017
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20. DK3WN sent a signal report for BIRDS-1

Mike in Germany has helped us a lot, too. Hi George,
Find my picture attached.

Here is my gear:

* YAESU FT-736R + SDR-IQ

e 2x20 element X-Yagi 435SHS20 MASPRO,
13.4 dBD....see the page after next.

e 20 dB preamp SSB-electronics

QTH: Kirchbrombach, Germany JN49LR
73 Mike

DK3WN
16 July 2017

SEE THE NEXT PAGE FOR ONE
OF HIS SIGNAL REPORTS
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BIRDS-1 CW beacon signals visually displayed by DK3WN (Mike in Germany)

BIRDS Project Newsletter — No. 18

. . . continued from the
previous page.

16072017 04:20 UTC
jgbyjs birdbb c07dd8f8e2e69ab0

jgbyjr birdnn b274dcf8e1e89830
jgbyjq birdmm c794dbfbe5e79a..

BIRD B = TLE #42823
BIRD M = TLE #42822

SEE THE NEXT PAGE FOR THE
QSL CARDS HE HAS RECEIVED
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.. . continued from the
previous page.

Mike holding his BIRDS-1 QSL
cards sent from Japan.

Behind him is his 2x20
element X-Yagi antenna for
tracking satellites.

Dear Mike:

Thank you for these fabulous

photos of your equipment.

Your Yagi antenna is fantastic

.... N0 wonder you get the

signals so well at your station.

73,

George Maeda,

. . . see the next page for the cards that we received from Mike. Editor.
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QSL cards

received from
Mike (DK3WN)
of Germany.
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All photos on this page are from

21. Assembly of BIRDS-2 Engineering Model EM-1 on 15 July 2017 Dr Kim of LaSEINE.
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22. Arrival of the 5-person delegation of Bhutan for the BIRDS-2 CDR

The delegation of Bhutan, with the students (Cheki, Kiran, and Yeshey)
and G. Maeda in the lobby of APA Hotel Kokura —11:15 AM on 17 July
2017.

The 5-person delegation of
Bhutan safely arrived in
Kitakyushu on 17 July. They
have come to Kyutech to

attend the CDR (Critical

Design Review) of BIRDS-2
on 18 July 2017.

This CDR will be covered in
detail in the next issue of the
BIRDS Project Newsletter
(August Issue).
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23. Report by Ms. Gladys Yaa Saah Oppong on her recent visit to Kyutech

This 9-page report was submitted by Ms. Gladys to the BIRDS Project
Newsletter on 15 July 2017. She is a member of ANU management.

REPORT:

VISIT TO KYUSHU INSTITUTE OF TECHNOLOGY
(KYUTECH)

11-13 JULY 13, 2017

Author: Ms. Gladys Yaa Saah Oppong
Country : Ghana
Position :

Administrator of All Nations University

Space Science and Technology Laboratory
(ANU-SSTL)

Background :
Masters in Business Administration
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Arrival at the Laboratory of Spacecraft Environmental Interaction Engineering
(LaSEINE), Kyushu Institute of Technology.

Picture with GhanaSatl members namely, Mr. Benjamin BONSU (left) Ms.
Gladys (middle) and Mr. Joseph Quansah (right) on July 11, 2017
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Tour at the LaSEINE NanoSatellite Exhibition Center

Ms Gldays Oppong (Right) Pose with Mr Quansah Joseph(Left ) at
the LaSEINE Nanosatellite Exhibition Center

& Ms Gladys Oppong takes the tour at the
LaSEINE Nanosatellite Exhibition Center
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Tour at the Center for Nanosatellite Testing (CENT)

The front view and Entrance of CENT,
Kyushu Institute of Technology.

& Observing the Small Vacuum Chamber for testing Cubesats at CENT
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Meeting with BIRDS Project Team Members

BIRDS Project Newsletter — No. 18

Pose with BIRDS Project
Team Members
(Bangladesh, Nigeria
and Ghana) after
presenting Ghana
Chocolate as a

souvenir from Ghana
and congratulated them
for their successful
deployment into earth
orbit.
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Meeting
with Prof.
Mengu Cho

Pose with Prof Mengu Cho (right) , the Director of LaSEINE and
Project Investigator of BIRDS Satellite Project on 11 July 2017.
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TOUR AT
LABORATORY OF SPACE
ENVIRONMENT
INTERACTION
ENGINEERING
(LaSEINE)

Dr. Pauline Faure (Left) as my tour guide explaining the types of vacuum
chambers used for testing Nanosatellites at different Orbits at LaSEINE on

July 13,2017
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Tour of the Kyutech Amateur Ground Station (GS) Control
Room on the 8 floor

Pose with the Ghana team at the GS control room during Birds Satellite
operation on July 13, 2017 during the 1 am to 9am passes Pose with Dr. Pauline (Right ) at the GS

control room
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Summary

On behalf of President, Dr. Samuel H. Donkor the ANUC Management, Staff and Students of All Nations
University College (ANUC), | would like to give special thanks to Kyushu Institute of Technology, Professor
Mengu Cho, Assistant Professor George Maeda and everyone who has helped and supported BIRDS
project to come to reality.

| also want to use this opportunity to thank Japan Aerospace Exploitation Agency (JAXA) and the BIRDS
team.

Cheers to the never giving up team!

All the extra hours, all the sacrifices, all the sleepless nights and early mornings have finally paid off. It is
never easy to hold on when things get tough or to shut out the negative vibes and work hard at what
you want.

Your success is proof that indeed, at the end of the tunnel there is light. We are impressed and proud of
you all.

Congratulations on your success.

(Ayekoo in Ghana language).

Arigato Gozaimasu! Thank you!
Gladys Yaa Saah Oppong

BIRDS Project Newsletter — No. 18 Page 61 of 88



24. Nikkei writes about the deployment of
S B A& 5

BIRDS-1 constellation 2017.7.17

Nikkei is the leading business
newspaper of Japan — all ~
corporate people read it E’.ﬁ.\@ fﬁ" #ﬁ' Fﬂi

each day.
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Sunday

25. “Certificates of Appreciation” given out during BIRDS-1 Deployment Party ., "5

Prof Cho receives from Maisun

Asst. Prof. Masui receives from Taiwo

Kokura

Dr Yamauchi receives from Antara; Dr Faure receives from Joseph; Ms Ward receives from Turo.
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26. Report on the ground station in the Philippines

UP EEEI Amateur Radio and Satellite
Ground Receiving Station
(ARSS)

This 6-page (including this page) report

was created on 18 July 2017 by the

Electrical and Electronics Engineering Institute (EEEI)
University of the Philippines (UP)

Diliman, Quezon City, Philippines
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Purpose, System Configuration and Parts

The UPEEEI ARSS

* A platform for tracking
and communicating with
satellites operating in
amateur band for
research and educational
purposes

* Communication node for
terrestrial communication
in case of emergency

* Assist in the proliferation
of knowledge in satellite
technology by providing
assistance and guidance
to universities/schools
that wish to establish

their own ARSS , _
System configuration of UP EEEI ARSS
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Equipment
* Radios: ICOM9100

 Antennas: VHF, HF and UHF (not
yet fully functional

e Rotor controllers: Yaesu G5500 and
Yaesu 450

* TNC: KAM XL
e Sound card: Signalink USB

* Softwares Used: SatPC32, Digipan,
Airlink Express, APRSIS32,
Hyperterminal

* Power distribution and
conditioning system
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Development Progress

* Transmissions Received
e |SS SSTV, XW-2F, XW-2B, 10-86, AO-85, AO-73, UKube-1, DUCHIFAT, Tanusha-1

Received SSTV image from ISS Received beacon from AO-85
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Future tasks

e Automation of tracking
* Recently purchased Ham Radio deluxe license

* Track satellites using UHF antenna
* Currently using UHF/VHF cross yagi

 Obtain Radio station License

* Currently 13 people with license. 12 people from Holy Angel University
(partner university) will join the Amateur Radio club of UPEEEI

* Conduct Amateur radio seminars to facilitate licensing of students interested
in amateur radio on September

* QIKCOM-2 project development
* Problem with interfacing of modules
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People Involved

* Engr. Izrael Zenar Bautista, DV1PUI — ARSS
Operations Head

* Engr. Charleston Dale Ambatali, DV1QNE — ARSS
Technical Head

e Students

* Hanns Christian Chua, 4F1XIH — antenna and radio
and operations support

* Sophia Ralota — blog site administrator and
operations support (in process of applying callsign)

L-R (15 row) Sophia Ralota, Bernalyn Decena, Carlos Ramos

* Carlos Ramos, DW1QVL — APRS implementation and (2" row) Hanns Christian Chua, Engr. Charleston Dale

R&D of USNA’s QIKCOM-2

* Bernalyn Decena, DW1QJK — Frequency tracking and
automation

* Angel Aquino — operations support (in process of
applying callsign)

Ambatali, Engr. Izrael Zenar Bautista

END OF REPORT FROM THE PHILIPPINES

* Faculty adviser: Dr. Marc Talampas — Thanks to all the photo above. The Editor.
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27. Tobata Gion Yamagasa Festival was attended by
many members of BIRDS

The Tobata Gion Yamagasa festival (F Xl LI 5£) is a popular local
Japanese festival (matsuri) which takes place annually in Tobata, a ward of Kitakyushu in
Fukuoka prefecture, Kyushd, Japan. It is held for three days (Friday—-Sunday) before and
after the fourth Saturday of July. The festival is a national cultural asset of Japan, and is
centred on the parading of the "Yamagasa" (LL5%).

The Yamagasa (or Yamakasa) are very large floats, and are the focal point of the festival.
There are four regions of Tobata which participate: Higashi, Nishi, Tenraiji and Nakabaru.
Each region has a large Yamagasa for men and a small one for boys, making eight main
floats in total.

During the festival in the daytime, the eight official floats with twelve great flags hoisted
on the four large ones are carried for a parade, followed by some small floats for children.
But in the nighttime, the floats are completely transformed into pyramids of light—huge
Lantern Yamakasa floats, their decorations with the flags removed. Each with twelve
layers of 309 lanterns, 10 meters high, and 1.5 tons in weight, is shouldered by about 100
carriers.

To move the Yamagasa is an art which requires concerted lifting by all the carriers. To
ensure that they do it successfully, they all shout "yoitosa, yoitosa" together in a rhythmic
chant with drums and cymbals.

All of the above text is from Wikipedia:
https://en.wikipedia.org/wiki/Tobata_Gion_Yamagasa_festival
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Newspaper of 23 July 2017
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28. BIRDS-2 Logo

This is the BIRDS-2 logo, which was

designed by committee of BIRDS-2
members.

It is used on the BIRDS-2 official
jacket. Photos of the jacket will be
in the next issue of this newsletter.
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29. BIRDS-2: Antenna gain and radiation pattern measurement

BIRDS-2
Antenna Gain & Radiation Pattern Measurement

This report was prepared by:
Syazana Basyirah (Malaysia)
onJuly 2151 2017.

Sequence of activities (Year 2017)
3 July........ Setting-up Anechoic Chamber
4 July........ Equipment Preparation & Antenna Setup
5-8 July.....Gain & Radiation Pattern Measurement (UHF&VHF)
9-10 July...Results Analysis
11 July......Anechoic Chamber Clean-up
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Setting-up Anechoic Chamber, Equipment Preparation & Antenna Setup

Th.e. walls, L, AUT
ceilings al,ld Preparation
floor are lined
with special
electromagnetic
wave absorbing
material.

BIRDS-2 member after preparing anechoic chamber

absorber installation for antenna measurement.

Don’t Care Reference Antenna

1%t Set Setup v 2d Set Setup (Log Periodic
(Dipole Antenna) Antenna)

\

Reference Antenna
(Log Periodic Antenna)

l

N

Antenna Under Test
(BIRDS-2 UHF & VHF Antenna)

UHF & VHF Frequency
Tuning by using VNA
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Why and How We Perform Antenna Measurement for BIRDS-27?

Purposes:

» 7o perform antenna measurement in ideal condition where no reflection occurs
and simulate measurements that would be performed in space.

» 7o perform the UHF and VHF antennas test for BIRDS-2 satellite measuring the
gain and radiation pattern of both antennas attached to the CubeSat structure.

= To investigate the results of the gain and radiation pattern of both UHF and VHF
whether meets the Link Budget calculation value and Omni-directional pattern or
not.

Requirement:
» 70 acquire the gain and radiation pattern results according to JAXA requirement.
Method:

* By using 3 antennas and 2 setups, UHF and VHF antennas with the Reference
Antenna and Don 't Care Antenna with Reference Antenna. The desired result for
both UHF and VHF antenna gain will be around 0-2.2 dBi (according to Link

Budget calculation).
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UHF Patch Antenna Radiation Pattern

Sweep 1: Horizontal
Degree of Rotation: Counter Clockwise

Reference
Antenna
(Log Periodic
Antenna)

l

Antenna
Under Test
(BIRDS-2

CubeSat)
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2D Radiation Pattern in Polar Coordination
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UHF Patch Antenna Radiation Pattern

Sweep 2: Vertical
Degree of Rotation: Clockwise

2D Radiation Pattern in Polar Coordination

Power Received (dBm) 90
Reference Antenna
(Log Periodic 15 — 20 60 Angle of
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30. BIRDS-2: Structure assembly procedure

BIRDS-2 Project
Structure Assembly Procedure

Reference: BIRDS-2 Structure assembly Procedure by Tomoki Uemura

Photos are courtesy of: All BIRDS-2 members and Dr. Kim

Article prepared by:
Kiran Kumar Pradhan (Bhutan)
21 July 2017
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CubeSat Assembly Procedure

* Typically a 2-day procedure. 7 T

* One day is for preparation:

* Prepare all the tools and pa
hecessary.

* All parts requiring RTV
adhesive work should be
carried out on first day for
before.

rts

. X
Assembly protocol should be y \

read and strictly followed.

* The axes of the CubeSat is
defined as shown in Fig.1.

Fig. 1: CubeSat axis definition
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Rubber gloves

Hair Cap

Face mask
Dustproof coat
Torque Driver
Torque Driver Socket
Allen Wrench
Tweezers

Kempton tape
Isopropyl alcohol

. Kim Wipes

. Digital Multimeter
. Anti-static strap

. Vernier Caliper

. Height gauge

Marker
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Day-1 (Preparation)

Precautions

* Do not place the structure
on its side, always use the
support provided

* Ensure correct torque is
applied on fasteners

* Prepare checklist of all the
tools and parts required
and confirm it

Circuit Board Preparation
* Fix modules with RTV

e Cut protruding pins on all PCBs
* Insulate all metallic parts with

Kempton tape

Battery Case

- “

Case
Cover

\

Battery

Fig. 2: Assembly preparation for
BIRDS-2 EM

Fig. 3: (STEP-1) Preparation of
battery box

Fig. 4: (STEP-2)
Preparation of +Y panel
for circuit burner for
monopole antenna and
holding it before
deployment
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Day-2 (Assembly)

Back

/ Plane

Battery Box —

On-Board Computer /
Electrical Power System

\

Fig. 5 (Above): (STEP-3) Assembly of base frame /

with side rails and the installation of backplane

Front Access Board

Communications board 1

Communications
board 2

Permanent

/ magnets

<« Mission Board

\
Rear Access

Board

Fig. 6 (above): (STEP-4) Attaching the magnets on rails and all the

boards including battery box

Fig. 7 (left): (STEP-5) Assembly of all the side boards with solar cell

and the +Y panel with antennas
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BIRDS-2 EM Assembly Pictures

See Section 21 for
a group photo of
relevant persons.
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31. BIRDS-2: Vibration test activity

BIRDS-2 Project
Vibration Test Activity

Reference: BIRDS-2 Vibration Test Procedure by Yasuhiro Tokunaga

Photos are courtesy of: All BIRDS-2 members, including Dr. Kim

Article prepared by:
Joven C. Javier (Philippines)

25 July 2017
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Launch Environment — BIRDS-2 EM Vibration Test
Why the need for vibration test?

* Rocket launch 1s first harsh environment the CubeSat will encounter before the
getting 1n to space. It will receive severe random vibration from the rocket
that can damage its internal or external structures or components.

* Hence vibration testing is essential for all satellites to test the survivability of
the satellite’s structure and component’s iside and out.

* This test sitmulates the actual environment that the CubeSat will experience
during rocket launch and it enables an analysis for design modification 1f
necessary based on the test results.
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Vibration Testing

In order to have effective and efficient test, it 1s important to first develop a
test plan. The test plan is a document that shows detail test procedure, the
test set-up, needed tools and equipment and test sequence. And this also

includes to prepare the “Test Article”. Figure 1 shows the BIRDS-2 EM as
test article.

Fig. 1: BIRDS-2 EM after Assembly

Next, the to prepare the necessary tools
like as torque wrenches, drivers,
accelerometers (pick-ups) and
adhesives are collected for easy reach.
All pick-ups are connected to the
satellite body and designated data

Fig. 2: Dr. Masui helping BIRDS-2 Team prior to testing acquisition terminals (DAQ).
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Vibration Testing

Fig. 3: EM inserted and fixing into the POD

[t 1s important that every bolts and nuts are fixed properly and labelled with a clear torque mark in
order to observed and i1dentify any movement or displacement outside the test article. Loose bolts,
nuts and other fasteners imply that insufficient torque was applied. Care should be taken to apply
required torque when tightening fasteners.
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Vibration Testing

During Vibration Test the team 1s divided accordingly

1. Observer and checker of the test article before and
after each vibration.

2. Operating the software and inputting the values

Fig. 5: BIRDS-2 EM under vibration test

The CubeSat must withstand certain forces with
sufficient margin. Each Rocket provider gives the
profile of loads impacted by the launch vehicle, so that
the satellite can be designed to withstand such load.
Fig. 4: EM Ready for Vibration Testing
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BIRDS-2 team
after vibration
testing
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End of BIRDS Project Newsletter
— Issue Number Eighteen

This newsletter is archived at the BIRDS Project website:

Project website: http://birds.ele.kyutech.ac.jp/

When a new issue is entered in to the archive, an email message is sent
out over a mailing list maintained by the Editor (G. Maeda, Kyutech). If
you wish to be on this mailing list, or know persons who might be
interested in getting notification of issue releases, please let me know.

This newsletter is issued once per month. The purpose of it is to keep

BIRDS stakeholders (the owners of the satellites) informed of project
developments.
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