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Fire safety standard for polymeric materials in microgravity environments

Takahashi, Shuhei

3,200,000

CFRP

CFRP CFRP

The evaluation of the flammability limit of plastics is one of the most
important issues for manned space missions. We propose a simplified model for predicting flame
spread behavior through scale analysis for homogeneous mono-material plastics and inhomogeneous
plastics like carbon fiber reinforced plastics (CFRP). The heat conduction through gas-phase drives

the flame spread over a thin homogeneous solid material. The developed model including the
thickness effect well represented the flammability limits if the properties of the material are
given properly. On the other hand, CFRP has large conductivity along the carbon fiber, which
overwhelms the gas-phase heat conduction. Due to such characteristics, CFRP has the opposite
blow-off sensitivity of conventional homogeneous plastics, that is, its limiting oxygen
concentration decreases with the increase of opposed flow velocity.
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