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Effects of PETs on properties of halogen-free flame retardant glass fiber reinforced PA66 composites
LIU Zhaozhen',JIA Yijun"?, CHEN Guojun',ZHOU Yuezhang’, WANG Jiaxin'
(1. Ningbo Huateng Shouyan New Material Co.,Ltd.,Ningbo 315400, China;
2. Beijing Institute of Chemical Industry Co.,Ltd.,Beijing 100084, China)

Abstract : Using polyamide 66 (PA66) as matrix resin, adding 18% halogen-free flame retardant and 30% glass fiber(GF),
using a twin-screw extruder with screw diameter 30 mm to melt blend extrusion, the material was modified by halogen-free flame
retardant and GF, and the halogen-free flame retardant PA66 (reinforced by 30%GF) composite was prepared. In order to optimize
the machining properties, mechanical properties and flame retardant effect of the composites, the effects of pentaerythritol stearate
(PETs) were investigated. The melting temperature, crystallization temperature , thermogravimetric temperature and microstructure
of the composites were measured by differential scanning calorimetry , thermogravimetric analysis and scanning electron microscope
(SEM). The results show that the optimal additive amount of PETs in halogen-free flame retardant PA66(reinforced by 30%GF)
composites is 1%. The use of PETs can effectively improve the fluidity of the composite, and make melt flow rate of the composite
reach the same level as that of PA66(reinforced by 30%GF) composites without halogen-free flame retardants. At this time, the
comprehensive performance of the composite is the best, that is, the tensile strength is 172 MPa, the bending strength is 247 MPa,
the notched impact strength is 13 kJ/m’, the flame retardant can meet UL 94 V-0 (0.4mm) grade, the comparative tracking index is
600 V, and the glow wire ignition temperature is 725 °C, fully meeting the performance requirements of electronic and electrical
components for the use of such composites in harsh working environments. In addition, compared with PETs without lubricant, the
energy required for the composite to melt or crystallize is lower, and the distribution and dispersion effects of the flame retardant are
improved to a certain extent, which affects the melting temperature, crystallization temperature and the thermal weight loss tempera-
ture of 5%. The flame retardant in the composite is uniform and stable continuous phase dispersion observed under SEM.

Keywords : lubricants ; pentaerythritol stearate ; halogen-free flame retardant ; polyamide 66 ; 30% glass fiber reinforced ;
UL 94 grade
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Tab.1 Basic formulation of halogen-free flame retardant PA66

composites
phr
No. PA66 G-ADP PETs 1098 168
1 100 0 0 0.5 0.5
2* 100 36 0 0.5 0.5
3* 100 36 2 0.5 0.5
4 100 36 4 0.5 0.5
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‘ PAG6 resin drying treatment ‘

‘ Side feed: fiberglass ‘ ‘ Main feed: resin+additives ‘

Twin-screw extrusion, circulating
water cooling, pelletizing machine

Halogen-free flame retardant PA66+30% GF
material homogenization, drying treatment

‘ Injection molding sample ‘

‘ Various performance tests ‘

P11 JEi BHAR GF 358 PAGG 52 G kb kbl 46 T2t

Fig. 1 Preparation process of halogen-free flame retardant GF

reinforced PA66 composites
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Tab.2 Effect of PETs addition on MFR of PA66 composites
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Tab.3 Effect of PETs addition on properties of PA66 composites

Item 1 2" 3" 4"

Tensile strength/MPa 175 165 172 161
Bending strength/MPa 260 247 247 227
Notched impact strength/(kJ*m™)  13.2 10.5 13.0 11.3

0.8 mm 0.4 mm 0.8 mm

UL v vao veo
GWIT/°C 700 725 725 725
CTIV 600 600 600 600
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Tab.4 Effect of PETs addition amount on melting, crystallization

and heat stability of PA66 composites

Item ¥ 2* 3* 4
262.29 26125 260.70 260.46
14352 241.22 129.89 148.87
Crystallization temperature/°C ~ 231.38  230.04 230.95 230.93
Exothermic energy/mJ 99.88 174.31 89.09 100.46
Mass loss of 5% temperature/°C  388.70 339.79 353.57 329.84
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—— PA66+30% GF

—— PA66+30% GF+18% halogen-free flame retardants

—— PA66+30% GF+18% halogen-free flame retardants+1% lubricant
—— PA66+30% GF+18% halogen-free flame retardants+2% lubricant
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Fig.2 DSC melting heat absorption curves of PA66 composites
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—— PA66+30% GF+18% halogen-free flame retardants+2% lubricant
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Fig. 3 DSC crystallization heat release curves of PA66 composites
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Fig. 4 TG curves of PA66 composites
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Fig. 5 SEM photos of PA66 composites
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