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Flame-retardant performance and TPP value of fabrics
for fire-fighting suits

LI Hongyan, ZHANG Weiyuan
( Fashion Institute, Donghua University, Shanghai 200051, China )
Abstract The integrated thermal protective performance of the multi-fabric system used for fire-fighting suits
is researched in this article. Multi-fabric systems were composed by simulating the fire-fighting suits with
fabrics including Nomex, Kermel, PSA, PTFE, TPU and three-dimensional spacing flame-retardant fabric.
Outer fabric’ s flame-retardant performance is tested by vertical flammability test, the integrated thermal
protective performance of the multi-fabric systems is tested by TPP test. The experiments reveal that the best
thermal protective performance fabric system consists of PSA; three-dimensional spacing flame-retardant fabric
and flame-retardant cotton fabric, which TPP value is 51.9; the most appropriate fabric system for the fire-
fighting suit consists of Nomex[[[ A fabric, three-dimensional spacing flame-retardant fabric and flame-retardant
cotton fabric, which TPP value is 50.7; three-dimensional spacing flame-retardant fabric can be used in fire-
fighting suit structure and will achieve better overall protective effect and reduce firemen's thermal load.
Key words thermal protective; flame-retardant; Nomex Il A fabric; Kermel fabric; PSA fabric; fire-fighting

suit
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Tab.1 Each layer fabric structural parameter
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1 Al A2 A3 D
2 Al B2 A3 D
3 Al A2 B3 D
4 Al B2 B3 D
5 Al c3 D
6 B1 A2 A3 D
7 Bl B2 A3 D
8 Bl A2 B3 D
9 Bl B2 B3 D
10 B1 C3 D
11 Cl A2 A3 D
12 Cl B2 A3 D
13 Cl A2 B3 D
14 Cl B2 B3 D
15 Cl C3 D
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Tab.3 Outer layer fabric's vertical flammability
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Tab.4 TPP value of different layer and combinational

layer fabric’s

;ﬁg Mz BIKERE WBRE SR RS
1 13.0 9.5 16.8 8 43.1
2 13.0 13.4 16.8 8 50.4
3 13.0 9.5 15.2 8 47.0
4 13.0 13.4 15.2 8 4.7
5 13.0 28.0 8 50.7
6 11.5 9.5 16.8 8 46.0
7 11.5 13.4 16.8 8 43.2
8 11.5 9.5 15.2 8 46.8
9 11.5 13.4 15.2 8 4.6
10 11.5 28.0 8 48.5
11 12.8 9.5 16.8 8 47.6
12 12.8 13.4 16.8 8 46.5
13 12.8 9.5 15.2 8 46.6
14 12.8 13.4 15.2 8 4.1
15 12.8 28.0 8 51.9
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Fig.1 TPP curve of group 5 and group 15
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