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Japan Society of Microgravity Application

Founded in 1983

The Japan Society of Microgravity Application(JASMA) has been established in 1983
to provide a platform for academic exchange of microgravity science and technologies.
JASMA covers fluid science, crystal growth, physical chemistry, material science,
combustion, biological science etc. under microgravity or for space utilization. Its
membership is about 200 mainly from academia, space agency, and industries in Japan.

Activities

1. Annual national meeting (JASMAC), Research group,
2. Theme proposal to JAXA

3. Academic Journal (lIJMSA)

4. Organization of International Meeting (ISPS, AMS)

Annual fee <Membership as of Oct.1, 2020>
Regular 8,000 JPY Regular 147 Student 47
Student 4,000 JPY Advisor 4

Company 30,000 JPY Company 7 Total 198 and 7 company




Annual Meeting

JASMAC-32

2020.10.4-10.7

JASMAC-32 Timetable
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Number of presentations

(under effect of Covid-19)
Regular 19
Organized session 20
Poster presentation 27

Invited lecture 4
Award lecture 2
Luncheon seminar 1

Total 73

Research area

Material science 17
Fluid science 14
Combustion 12
Life science 10

Thermal properties 5
Moon base research 5
Others 4
Invited and awards 6




Mohri Poster Session

Mohri Poster session is an event to encourage
students in the field of microgravity science. Dr.
Mamoru Mohri is the first Japanese Astronaut who
has carried out Space Mission called as FMPT in
1992 on STS-47. Dr.Mohri talks to individual
students on their research in the poster session and
encourage them for their research.

Personal communication with
students

[Best Poster Award]
Astronaut Dr.Mohri
presents best poster
awards to encourage
young generations.

(This year: Online awarding)
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Mohri Poster Session




JASMAC 32 (2020.10)
Invited talk

S-1 Introduction to ELGRA
Dr. Ricard Gonzalez-Cinca
(Presiden ELGRA, Universitat Politeécnica de Catalunya )

S-2 ASGSR 2020
Dr. Douglas Matson (ASGSR President, Tufts University )

S-3 Materials Physics in Space: Recent developments
at the German Aerospace Center DLR

Dr. Andreas Meyer (Institute of Materials Physics in
Space, German Aerospace Center DLR )

S-4 Present and Future Vision of Space Microgravity

Researches in Korea
Dr. Gi-Hyuk Choi (KMS President, KARI)

S-5 Microgravity Science and Application Research
in China — Recent Progress and Future Vision
Dr. Jian-Fu ZHAO (NSMSA President)




International Journal of Microgravity
Science and Application (JMSA)

IJMSA, International Journal of Microgravity

Science and Application, 1s an academic journal
published by JASMA

( ). It is
an open-access journal and four 1ssues are
released every year. The journal has an ESCI
status and citation data for the journal are
formally recorded in the database of Web of
Science. JASMA sincerely welcome submission of
papers from all over the world.

2018 Full paper 33
2019 Full paper 20
4 issues /year

Impact factor: Identical to 0.69(ESCI_ ;


https://www.jstage.jst.go.jp/browse/ijmsa

Facilities(1) Drop Tower (COSMOTORRE)

HASTIC 50M Drop Tower

Specifications

2.5-3 sec(45mdrop)

Payload size P 50cm< 80cm
Total weight 400 kg

Capsule type With inner capsule

[Cf.1990-2003 JAMIC(500m), 1992-2010 MGLAB(110m)] 9



Facilities(2) Parabolic flight

Diamond Air Service

GRAVITY ¥FuiGuy

\36.

10



Facilities(3) ISS “Kibo” module




JISTA

ISS utilization projects
(material science)
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Artemis Accord L&

Credit:NASA

Artemls Accords. Credlts @NASA 2020.7.10



Various environment expected in spacecraft

02, Pressure, and Gravity are varied ->More general fire safety standard is desired

Habitat module on the Deep Space

Lander to Orion space vehicle B < Gateway around
Moon/Mars A iﬁ;ﬁ; = | the Moon

Lard -
B Robotic Surface)
Missions g

Commercial launch * i i x I :
Vehicles P =
e = ASRNES Lunar Orbital Platform - Gateway
. RC-ommercial [ina PPE- Habitat - Airlock - Logistics

https://www.nasa.gov/feature/nasas-exploration-campaign-back-to-the-moon-and-on-to-mars

oi320e




FIRE SAFETY RESEARCH (FLARE Project)

Building up new fire
safety standard

FLARE: Flammability
Limits At Reduced-g
Experiment

Pl: Prof. Osamu Fujita
(Hokkaido University)

Mission logo of the FLARE Project.
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Why new safety standard? (2)
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Sample wire: Polyethylene insulation($0.8mm), NiCr core ($0.5mm)




Why new safety standard? (4) 18

| Flammability limit is extended in uG than 1G |
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Extinction limit of ETFE insulated copper wire

1) A. Osorio, et al., Proc. Combust. Inst., 35 (2015), 2683-2689.
2) K. Mizutani, et al., Int. J. Microgravity Sci. Appl., 35 (1), 2018.




Challenges in the present test method

. Consideration of extended flammability in
microgravity

. Pass/fail test 2 Index method

. Upward propagation > Data scattering
—Increased cost

. Providing options for material screening

19



New standard is published as ISO 4589-4.

» Obje

ctives

Scientific understanding of the gravity impact on materials flammability.

Proposal of new international standard on evaluation of solid materials flammability in
microgravity for improvement of fire safety.

» Approach

LOI (Limiting Oxygen Index) method, defined as ISO 4589-2, is used as a basis to provide
an index of the material flammability in microgravity.

Establishment of the methodology to predict the MLOC (minimum limiting oxygen
concentration) for the materials (at first, for thin sheet samples), based on LOI.

Theoretical model of Takahashi is employed to predict the MLOC, in conjunction with Ol and
HOI (High gas velocity Oxygen Index), which has been developed as the ISO 4589-4.
Preliminary verification of the new method has been performed by the parabolic flight
experiments while final verification is done by the on-orbit experiments.
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Verification of new test method.

ISO/TC61/5CA Ol, HOI (experimental)
Ol_mg (theoretical)

LOI based

method
(ISO 4589-4 (1G test) +
o (theory) )

Experimental Results

on Flammable Limits

in UG (Parabolic flight
& ISS tests)

ULOI, MOC MLOC
(experimental) (experimental)

NASA-STD-6001B

(ISO 14624, I1SO/TS 16697)

ISO/TC20/SC14 Comparison, inter-relation







FLARE Team (2018.1, JAXA, Tsukuba, Japan




Thank you
for your attention.
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