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Effect of thermoplastic polyurethane elastomer on the properties of polybutylene
terephthalate matrix flame retardant composites

XU Jianlin™?, AN Jing"?, KANG Chenghu'?, FAN Jiliang"?, LI Chengsi'?
(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Using brominated polystyrene (BPS) as flame retardant, Sb,05 nanoparticles (nano-Sb,05) as synergistic
flame retardant, polybutylene terephthalate (PBT) as matrix and thermoplastic polyurethane elasticity (TPU) as a
toughening component, TPU/nano-Sb,03-BPS-PBT flame retardant composites were obtained by ball milling dis-
persion and melt-mixing methods. The mechanical and flame retardant properties of the TPU/nano-Sb,0;-BPS-
PBT composites were studied by DSC, tensile, impact and limiting oxygen index (LOI) test. The results show that the
TPU can enhance the toughness of the TPU/nano-Sb,03;-BPS-PBT flame retardant composites. With increasing of
the mass fraction of TPU, the notched impact strength of the TPU/nano-Sb,0;-BPS-PBT flame retardant compos-
ites increases. Furthermore, when the mass fraction of TPU is 9wt%, its impact strength increases by 137% and the
elongation at break increases by 340% compared with those of pure PBT, but its tensile strength decreases. The
tensile strength of the composites is greater than that of pure PBT when the mass fraction of TPU is 3wt%, which its

impact strength is 52% higher than that of the pure PBT. The TPU/nano-Sb,0;-BPS-PBT flame retardant compo-
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sites reach flame-resistant grade and the composites show superior comprehensive performance.

Keywords: polybutylene terephthalate; Sb,05; thermoplastic polyurethane elastomer; composites; toughening
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Table 1 Mass fraction of each component of thermoplastic polyurethane elasticity (TPU)/Sb,0; nanoparticles (nano-Sb,0;)-
brominated polystyrene (BPS)-polybutylene terephthalate (PBT) flame retardant composites

wt%
Sample Abbr. Nano-Sb,04 BPS TPU PBT
PBT PBT 0 0 0 100
nano-Sb,0;-BPS-PBT PTO 5 10 0 85
1%TPU/nano-Sb,0,-BPS-PBT PT1 5 10 1 84
3%nano-Sb,03-BPS-PBT PT3 5 10 3 82
5%nano-Sb,03-BPS-PBT PT5 5 10 5 80
7%nano-Sb,05-BPS-PBT PT7 5 10 7 78
9%nano-Sb,03-BPS-PBT PT9 5 10 9 76
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A ) 0 R A A PR S A0 (LOT), 7R i R 5
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Fig.1 DSC crystallization curves and melting curves of TPU/nano-Sb,03-

BPS-PBT flame retardant composites
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% 2 TPU/nano-Sb,0,-BPS-PBT [R#4E &4 4% RS
Table 2 Crystallization parameters of TPU/nano-Sb,03-BPS-PBT flame retardant composites

Sample T,/ C AH,/(-g7) T./C AT/C X./%
PTO 224.46 47.45 206.22 18.24 32.61
PT1 224.07 45.80 205.97 18.10 31.48
PT3 222.49 42.04 204.59 17.90 28.89
PT5 221.87 39.19 203.36 18.51 26.93
PT7 221.05 38.05 202.25 18.80 26.15
PT9 218.84 35.14 200.13 18.71 24.15

Notes: T, —Melting temperature; T.—Crystallization temperature; AH,,—Melting enthalpy; X.—Crystallinity.
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Fig.2 Schematic diagram of TPU/nano-Sb,03-BPS-PBT flame retardant composites crystallization process and its microstructure
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%3 PBT & TPU/nano-Sb,0;-BPS-PBT FE#AE &+ 14k IR |54 (LOI) {EFN UL94 £
Table 3 Limit oxygen index (LOI) value and UL94 rating of PBT and TPU/nano-Sb,0;-BPS-PBT flame retardant composites

PBT PTO PT1 PT3 PT5 PT7 PT9
LOI/% 21.0 28.2 273 26.5 26.0 25.8 25.2
UL94 HB V-0 V-0 V-0 V-0 V-0 V-0
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Fig.3 Tensile strength and elongation at break of TPU/nano-Sb,03-BPS-

PBT flame retardant composites
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Fig.4 SEM images of tensile fracture of PBT and TPU/nano-Sb,0;-BPS-PBT flame retardant composites
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Fig.5 Impact strength of nTPU/nano-Sb,0;-BPS-PBT

flame retardant composites
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Fig.6 SEM images of fracture morphology of PBT and TPU/nano-Sb,03-BPS-PBT flame retardant composites
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