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A Classification of Flammability of Thermoplastic Materials in Space

- Challenges to Utilize ISO4589-2 to Estimate the Flammability Limit under Reduced
Gravity Environments-

Yuji NAKAMURA 'and Aki HOSOGAI 2

Abstract

This paper describes the key strategy in FLARE project to estimate/find the flammability limit of the material subjected to
various (reduced) gravity fields using the currently-available limiting oxygen index (LOI) obtained through ISO4589-2
protocol. Assuming that the sample thickness and the gravity are independent factors, “two-stage approach” has been

proposed to obtain the flammability limit under reduced gravity field of any thickness sample by using LOI.

Several

attempts which we have been made so far in order to formulate the effect of sample thickness on the limit are presented,
then the further challenges and remained tasks to achieve the ultimate goal are briefly summarized.
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Fig.1 Schematics of Various Preheat Zones During
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0G, Concurrent.
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Fig. 8 Behavior of LOC, Limiting oxygen concentration.
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Fig. 6 Conceptual Figure to Explain Out “Two-Step
Approach” to Find MLOC from LOI.
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Fig. 7 Effect of Thickness on OIs (~ LOC) Under
Various Kinds of Solid Specimen 7.
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Fig. 10 Example of Simulated Dynamics of Molten
Polymer (PCM).
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Fig.11 Effect of Residue on Burning Event (Material:
PC, Thickness 1 mm). Top: Front View (Direct
Picture), Bottom: Side View with Backlit. 1¥
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Fig. 12 Difference in Flame Appearance Dependlng on
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Fig. 13 Difference in Flame Configuration (Combustion
Mode) Depending on the Sample Thickness.
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Fig. 14 Temperature Measurement of Solid/Liquid PMMA
Via Diagonally-Allocated Fine Thermocouple.
Top: Outlook of the Test, Bottom: Typical Example
of Obtained Temperature Distribution.
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