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Abstract : In order to prepare thermoplastic polyurethane elastomer composites with good flame retardancy and mechanical
properties at the same time, modified ammonium polyphosphate (WMAAPP) was prepared by introducing 3-aminopropyl-
triethoxysilane (KH550) in the wet ball milling process, was compared with the modified ammonium polyphosphate (WMAPP)
only by wet ball milling and the modified ammonium polyphosphate (MAAPP) by introducing KH550 during solution method. The
three modified ammonium polyphosphates were added to thermoplastic polyurethane elastomers (TPU) at a content of 5%, and the
limiting oxygen index (LOI) test, UL 94 vertical burning test, cone calorimetry test and tensile test were used to study the differences
of flame retardancy and mechanical properties of the TPU composites. The results showed that TPU/WMAAPP had the highest LOI
value of 28.9%, and its peak heat release rate (pk-HRR), total heat release rate (THR) and total smoke release (TSR) were the lowest
among all the modified ammonium polyphosphate (APP) samples in the cone calorimetry test, which were 309 kW/m’, 68 MJ/
m’and 1 393 m*/m’, respectively. It is worth noting that the pk-HRR of TPU with only 5% WMAAPP is lower than that of TPU with
7.5% APP. In the tensile test, the tensile strength and elongation at break of TPU/WMAAPP were improved compared with TPU/
APP. The results showed that compared with other modification methods, the modified ammonium polyphosphate prepared by intro-
ducing KH550 in the wet milling process could exert the flame retardant TPU composites better flame retardant performances and
tensile properties.
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