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Influence of antimony-based synergistic flame retardants and marking parameters on laser marking,
mechanical and flame retardant properties of PBT composites
DAN Yingdi', JIA Yijun"?, HAN Xiao"?, ZHAO Jiangbin'
(1. Ningbo Huateng Shouyan New Materials Co., Ltd., Ningbo 315400, China;
2. Beijing City Chemical Industry Research Institute Co., Ltd., Beijing 100084, China)

Abstract : Flame-retardant and reinforced polybutylene terephthalate (PBT) composites were prepared by melting and blending
PBT, glass fiber, brominated flame retardants and antimony synergistic flame retardants through a twin-screw extruder. Using three
antimony-based flame retardant synergies, namely antimony trioxide (Sb,0,), sodium antimonate (NaSbO,), and antimony-doped tin
oxide (ATO), and by controlling the molar amount of antimony in the flame retardant system to be the same, the effects of these
three different types of antimony-based synergistic flame retardants on the laser marking, mechanical and flame retardant properties
of PBT composites were studied. Meanwhile, the influences of laser marking parameters (speed, power and frequency) on the laser
marking effect of materials were further focused on, and the laser marking effect of materials was characterized by spectrophotome-
ter and scanning electron microscope. The research results show that among the antimony-based synergistic flame retardants, the
laser marking effect of using Sb,O, alone is the worst. After replacing part of Sb,0, with ATO or NaSbO,, the laser marking effect of
PBT materials was improved significantly. Among them, the laser marking contour sharpness and optical contrast of the samples
using NaSbO, system are the best. PBT prepared with three different antimony-based synergistic flame retardants maintain the flame

retardancy grade of V-0 (3.2 mm) while keeping the key mechanical parameters such as tensile strength and notched impact strength
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consistent. Among the laser marking parameters, power and speed have the most significant impact on the laser marking effect of

PBT composites. In comparison, the synergistic flame retardant NaSbO, system exhibits the highest process sensitivity, PBT compos-

ite prepared with it has better process adaptability.

Keywords : polybutylene terephthalate ; laser marking ; synergistic flame retardant ; antimony trioxide ; sodium antimonate ;

antimony-doped tin oxide
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Tab.1 Experimental formula of glass fiber reinforced flame-retar-

-

dant PBT material

phr

Glass Carbon Epoxide

Samples PBT Sb,0, NaSbO, ATO

fiber  black  bromide
1 100 20 0.2 18 4.5
2° 100 20 0.2 18 2 2.5
3" 100 20 0.2 18 2 3.5
4 100 20 0.2 18 6
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Fig. 1 Schematic diagram of sample preparation and characterization
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antimony-containing flame retardant synergists
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gists on L value and laser marking effect AL of PBT materials
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Fig. 4 Surface SEM morphology at laser marking boundary of PBT

prepared with different antimony-containing flame retardant synergists
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Tab.2 Effects of different antimony-containing flame retardant

synergists on properties of PBT material

Item 17 2" 3 4
Tensile strength/MPa 124 112 123 128
Bending strength/MPa 166 163 174 185

Notched impact strength/(kJ-m ) 4.5 5.7 5.9 5.8
Notched-free impact strength/(kJ+m ) 34.5 356 442 506

32 32 32 32

UL 94 (3.2 mm) Vo0 V-0 V-0 V-0
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