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Abstract

The rapid mass calorimeter (RMC) was used as @msicrg tool based on accelerated fire
testing to assess flame-retarded thermoplasticupetlyane (TPU). The reliability of RMC
results was proven with the cone calorimeter areetce fire test. The influence of melamine
cyanurate (MC) concentration on the fire perfornreant TPU was investigated, along with
some flame-retardant combinations such as MC witmiaium diethylphosphinate (AlPI),
aluminium trihydrate (ATH), and melamine polyphoatgh (MPP). The two-stage burning
behaviour of TPU was investigated in detail; thrstfstage corresponds mainly to the hard
segments’ decomposition and has a much lower aféebeat of combustion (EHC) than the
second stage, in which mainly the soft segmentsrdpose and an intensive liquid pool fire
is observed in the cone calorimeter set-up. Intaddto fire testing with the cone calorimeter,
RMC, and UL 94 flammability tests, the decompositiof the materials was investigated
using thermogravimetric analysis coupled with indth spectrometry (TG-FTIR).
TPU/MC/AIPi shows the most promising results, agimg V-0 classification in UL 94 and
reducing the extreme peak heat release rate (PlaRRE liquid pool fire from 3154 kW/Mm

to 635 kW/nf. Using MC/AIPI/MPP enhances the latter PHRR reiductfurther. The
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