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RIL, HF PR ) S0 Bt B M AR 7 2 ik B (MIFR)Z # 4K, PAGG A% 1S %4 A8 % 46 & A%, #4869 MER 454
BB B Ra ok KIRE LIt PURF) AR B 54 19% i), A8 L T 46 2.67 dL/g # PAG66, it JF) 2.20 dL/g %9
PAG66 ##H4 MFR A 3.0 g/10 minF+3 £ 7.1 g/10 min; 424% 3% A 130.2 MPa 329t £ 1542 MPa; 24 L8 v b 3% %
M5 kIm* 32 FF £ 9.3 kI/m?, 3 0.8 mm X A 49 UL 94 FLIK 5 A V-1 B3 F- £ V-0 48, 19 # 224 PR ML I8 AR
750 °C#2 9T 2] 775 °C,, ik Al AR X %5 JEAK 49 PAGS B g A ) T AR #H 5 th n T A2 a9 3T bk, oF BGAR T 2 23
P E RN MK, NI T MR ) F R e PR SR, R B A R A R B 2 HON 0.2% 3 £ 0.8% B, a4
MFR A 6.2 g/10 min #+ % £ 15.1 /10 min; 324 3% B A 150.1 MPa %A% £ 144.3 MPa; &4 4k v b 3% M 8.8 kI/m* 4
AR ZE 7.9 kI/m?, B 0.8 mmiXAF#9 UL 94 FA¥R S 2839 A V-1 8, A3 BUE A A 1o T B 69 R A 2= A AR S
PEE B BT AR T ARG 1 SRR
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Effect of resin viscosity on the properties of halogen-free flame-retardant glass fiber reinforced PA66
XU Xingchi,ZHANG Wei,JIANG Yanfeng, YAN Zhaohui
(Jiangsu Lihan Technology Co.,Ltd.,Nanjing 211300, China)

Abstract : Preparation of 30 wt% fiberglass reinforced pa66 material with diethylphosphonic acid aluminum and aluminum
phosphite composite flame retardant by twin screw extruder. The influence of relative viscosity of PA66 on material tensile strength,
notch impact strength, flame retardant grade, and glow-wire ignition temperature were investigated. The experiment reveal that the
addition of halogen-free flame retardants reduces the melt mass-flow rate (MFR) of the material. Decrease the relative viscosity of
PAG66 resin, the MFR, tensile strength and notched izod impact strength of material increased. Add 19 wt% flame retardant,
compared to using 2.67 dL/g PA66, the MFR of using 2.20 dL/g PA66 material increases from 3.0 g/10 min to 7.1 g/10 min. The
tensile strength increased from 130.2 MPa to 154.2 MPa; The notch impact strength increases from 7.5 kJ/m’ to 9.3 kJ/m’, the UL
94 flame retardant grade of the sample with a thickness of 0.8 mm was increased from V—1 to V-0, and the glow ignition tempera-
ture increases from 750 °C to 775 °C. Choosing low relative viscosity PA66 is beneficial for reducing the shear heat of the material
during extrusion processing, and reducing the pressure loss during injection molding, thereby improving the mechanical properties
and the flame retardant grade of the material. When the amount of flow modifier added was increases from 0.2 wt% to 0.8 wt% , the
MFR of the material increases from 6.2 g/10 min to 15.1 g/10 min; The tensile strength decreased from 150.1 MPa to 144.3 MPa;
The notch impact strength decreases from 8.8 kJ/m’ to 7.9 kJ/m’, and the UL 94 flame retardant grade of the sample with a thick-
ness of 0.8 mm is V—1. Flow modifiers, as low molecular weight additives, enhance the flowability of materials while reducing their
mechanical properties.

Keywords : nylon 66 ; viscosity ; tensile strength ; impact strength ; flame retardant

BISIERE : TR, WL, AR, 2N T AR AR AN T T A

WeRs B HA: 2024-10-21

SRR BRI, TR, AR A R X TG i BELIABE: T 14T PAG6 PERE ISR [I]. T AR I, 2025, 53(1): 50-56.
XU Xingchi, ZHANG Wei, JIANG Yanfeng, et al. Effect of resin viscosity on the properties of halogen-free flame-retardant glass fiber rein-
forced PA66[J]. Engineering Plastics Application, 2025,53(1):50-56.



TR, 55 AR08 0] 0 5 BRI T30 PAG6 VERERISZT 51

REEREPAVRFRIE e, J&—Fh R IB I T AR5k,
AN TR s b 5 i Al 0 S B e 4
M50 e H B AR S T PA 24 T A £ 4k 2
2200 U HAE Sy T AR DR ] s g O i AR VRS
FTEAROE TS B T TR A AR AR,
Wi 5 T o LR e R 20 T R F2 T, X JE TR A ek
PR T S ER AR R B R TRV A R T 4
() IS, 2 SR REBAT A5 vy i WP B R B BELAR
PET . PA MBI 5 BA — & 1Y FELATE RE , 45 PAG6
RS TT LA E UL 94 V-2 BHAR 2, {H & 24 7E PAG6
HOS B I AT S TH AR SR B, BE LT S e i
P A RN, DA TT AR R P RELEA A

R TR BN IR, T B PAG MR T
BRI o BELJR 791 3 22 43 Ay o 2% BELJA 391 ARG 1 B
RN, X5 T PAG6 141 F FELER , el FH A 3= 2 BELAA I
A TR OB IR RR ORI R W
A0 22 PHER B AR BHIA IR i, XA B T 2 e
SN AR TR R b B K IRl
BEYIT . X PA66 TG < BHAA , EZE I BHEA A 21
B REFURIREL = R E R %
K R 45 (ADP) il 22 B B R 40 452, UETT
B LT85 PAG6 F 3L Y TG 1< BRI fif FH ADP I
ZR BRI TE R, Haris LIr & Hi
JC < BELBR B 2T 48 55 PAG6 22 H H B ANFa 2 (WA
JERRBET (] 4) 7 2E M BB AR A e o B X ik 2 ]
B, SeHTAR Z2 0 5% 22 45 v T B 0 i A & RN R TG
o FEFWEGE T PAG6 W A4 FE B2 X IC i B AR 3% 2F
B PAG6 R s M | 7 21 BE AN BELA M BB 1 52
W), %2 IR ARG 2 119 PAG66 W S T LASE THAHRH 11
“EVEREFBEAA T BE
1 SEIEERSY
1.1 EZRAMA

PA66-1 (EP158, #H I % J& 2.67 dL/g), PA66-2
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Tab.1 Composition of different samples
%

Glass Flame TP-
fiber  retardant P1508

Samples PA66-1 PA66-2 PA66-3

1* 51.5 30 18
2% 50.5 30 19
3* 49.5 30 20
4* 51.5 30 18
5% 50.5 30 19
6* 49.5 30 20
7* 51.5 30 18
8% 50.5 30 19
9* 49.5 30 20
10* 513 30 18 0.2
1* 51.0 30 18 0.5
12* 50.7 30 18 0.8

Notes: Content of antioxidants 1098, 168 and OP wax are 0.1%,
0.2% and 0.2%, respectively.
1.4 e
MER #% GB/T 3682—2000 il izt , I 2t 45 74 4y
275 °C,2.16 kg.
Fr AP BE % GB/T 1040—2018 M3, 37 fift ik %
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Fig. 1 MEFR of 1"~12*samples
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Fig. 2 Tensile strength of 1*~12*samples
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Fig. 3 Impact strength of 1°~12" samples
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Fig. 6 Picture of sample 2 after flame retardant test
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Fig. 7 Picture of sample 8 after flame retardant test
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Fig. 8 Injection mould diagram of flame retardant spline

F2HH T U~12980E 1 B AR S5 9% DL e AR A
WU S KA WA T AR e ST ] B 4o 17,
24N 3R, 35 FHAH G 5 B2 o0 2.67 dL/g 1Y) PAG6, BHL
RIS IR A3 00 18% b o 4 A iy (%) LA 55
9%, FESCJERE J93.0 mm 1 1.5 mm B3] LA R V-
0 FHAA%FS% , 0.8 mm B 3A 2 V-1 FHARSFEL ; 1K B i
B, JELRE 3.0 mm MK SR AT LAGE 81 V-0 BHAR ARG, 1
1.5 mm PYRE SR PHIASE RN 2 V-1 590, A BT[]
HOmeA &, R 0.8 mm B, AL BHLIA L BE A 3] V-2
RHARSE G0, FERR e 1 A v & A i 7% 1 5 | RN A
BELAR 7510 5 0 o 43 B0h 19% B, A S BELIR 25 9 15 A
Ak, BRI 1.5 mm AR T 25 V-0 BIAR 4L,
JEEE 0.8 mmiRkFEIR TF 2 V-1 BRSS9 . Y BH AR5
BT 2 20% ), B 3B EE 0.8 mm I 4k 2
REIA B V-1 5590 (HIE MR BEmT [ FEMR 2 13.4 5o X
TRk}, A e O BELA P BB PG Az ik e 1



54

AR

2025 4E, %5 53 4,45 1 1

0, 23 B I T JLZEL AR A I A5 2] — R A 25 51, B

PR ZRARTR] , B S A RAR IR TR T A i

F2 ~1298 I BEAA T AR

Tab.2 Flame retardant performance of 1°~12* samples

Aend B end
3.0 mm 1.5 mm 0.8 mm 3.0 mm 1.5 mm 0.8 mm
Samples . . . . . .
Rate Time/s Rate Time/s Rate Time/s Rate Time/s Rate Time/s Rate Time/s

1" V-0 2.4 V-0 8.2 V-1 18.2 V-0 2.4 V-1 14.3 V-2 15.4
2" V-0 1.3 V-0 8.0 V-1 14.3 V-0 2.0 V-0 9.7 V-1 18.3
3" V-0 1.0 V-0 6.4 V-1 10.4 V-0 1.0 V-0 8.7 V-1 13.4
4 V-0 2.0 V-0 8.3 V-1 17.4 V-0 1.8 V-1 15.2 V-1 23.3
5" V-0 1.8 V-0 7.4 V-1 13.5 V-0 2.3 V-0 8.7 V-1 14.3
6" V-0 0.8 V-0 5.4 V-0 9.8 V-0 1.0 V-0 6.6 V-1 10.6
7t V-0 1.4 V-0 32 V-0 4.3 V-0 1.5 V-0 4.5 V-0 8.8
8" V-0 0.8 V-0 2.1 V-0 2.2 V-0 1.2 V-0 2.8 V-0 32
9* V-0 0 V-0 0 V-0 0 V-0 0 V-0 0 V-0 1.2
10" V-0 1.7 V-0 8.6 V-1 16.4 V-0 2.2 V-1 143 V-1 19.1
117 V-0 2.1 V-0 8.9 V-1 16.7 V-0 2.3 V-0 9.8 V-1 15.3
12* V-0 3.1 V-0 9.5 V-1 18.3 V-0 34 V-0 9.5 V-1 14.3

Note: Combustion time is average total time of single spline flame and flameless combustion time after twice ignition.
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Fig. 9 Injection mould diagram of flame retardant spline
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Tab.3 Glow-wire ignition temperature of 1°~12* samples

Item l// 2// 3:: 4f/ 5// 6// 7/: 8” 9// 10// 1 1!/ 12)/

GV\ST/ 750 750 750 750 750 750 750 775 775 750 750 750

Note: GWIT is glow wire ignition temperature.

K PLZ A E Foe s, HIA FY 775 °C, Horilhe oy
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