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Dr. Sandra Olson is U.S. Co-Investigator on Japan Aerospace Exploration Agency (JAXA)-sponsored project,
“Flammability Limits At Reduced-g Experiment (FLARE)." JAXA Principal Investigator (PI) is Prof. Osamu Fujita,
Hokkaido University.
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The objective of the project is to develop a methodology to correlate material flammability limits in normal gravity and
microgravity, which allows quantitative estimation of material flammability limit in microgravity based on the
flammability data obtained on the ground. The project involves an international team including Japan Aerospace
Exploration Agency (JAXA), NASA, ESA (European Space Agency), and universities in Japan, USA, and France. Dr.
Olson is a U.S. Co-Investigator for the JAXA sponsored experiments to be conducted aboard the Japanese Experiment
Module, Kibo.

To establish global standards for fire safety in space, we seek to develop a fundamental understanding of how NASA’s
material flammability test, NASA-STD-6001.A Test 1, relates to the actual flammability of materials in micro and
partial gravity.

The investigation strategy is to perform extensive research via ground-based experiments, including 1g and parabolic
flight tests, and via theoretical formulations. Flight experiments on orbit in International Space Station (ISS)/KIBO will
be performed to verify the correlation. The flight experiments on orbit are expected in 2018 or later.

By the end of the project, a new fire safety standard test method for screening spacecraft materials will be proposed that
addresses the shortcomings of existing standard test methods such as NASA-STD-6001B.

Studying materials flammability in space allows us to accurately control the flow field and thus elucidate the importance
of a critical Damkohler number (flow time /reaction time) on flame extinction. The anticipated improved methodology
should reduce time and cost for the spacecraft material screening. Investigation and results have Earth benefits for
terrestrial fire safety.

International Standard ISO 4589-4 “Plastics — Determination of burning behavior by oxygen index — Part 4: High gas
velocity test” was established on April 6, 2021 by the FLARE project. This standard was developed within the Technical
Committee ISO TC 61(Plastics), Subcommittee SC 4 (Burning Behavior) based on FLARE 1G research results.
International round-robin flammability tests were performed by NASA White Sands Test Facility (WSTF), JAXA, and
Italy.

The Solid Combustion Experiment Module (SCEM) was installed in the Multipurpose Small Payload Rack (MSPR) in
Jan.-Feb. 2021. Hardware checkout occurred starting in February. In early April, the control computer froze, and
subsequent troubleshooting determined that the solid-state hard drive (SSD) on the motherboard had failed. JAXA
decided in September 2021 to re-stow the hardware after removing the failed motherboard for return to Earth for a
forensic analysis. A replacement motherboard with both an SSD and a standard hard drive will be built and launched to
the ISS in Feb. 2022. A second motherboard will be built based upon the forensic analysis conclusions and a new
interface plate for easier access to the computer for debugging will be launched later, if warranted.

A preliminary new schedule, which depends on coordination with other experiments scheduled to go in the MSPR, is that
setup and checkout could start in June 2022, and experiments could start as early as July 2022. The operations may need
to be split up to accommodate other experiments in the MSPR.

The 2021 annual international Flammability Limits At Reduced-g Experiment (FLARE) workshop, originally planned to
be held in Tsukuba, Japan, was held virtually again this year due to the coronavirus pandemic. Participants were asked
to record their talks to be viewed in advance of the scheduled workshop so that discussion during the workshop could
focus on international collaboration efforts and discussion of the talks. The next workshop is scheduled for Sept. 2022 in
Tsukuba, Japan.

Due to the pandemic and mandatory telework, no testing was possible at NASA Glenn Research Center this past year.
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