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Effect of short glass fiber different feeding methods on properties of MCA/PA6 composites
LU Haohao, CHE Shijun, LU Jingiang, WANG Xiaodong, LOU Hanfeng, LOU Dafeng, HAO Liujia,ZHOU Lihui
(Hengdian Group Tospo Engineering Plastics Co.,Ltd.,Dongyang 322118, China)

Abstract : To investigate the influence of short glass fiber (sGF) length distribution on melamine cyanurate/polyamide 6
(MCA/PA6) composites and to develop MCA/sGF/PA6 composites capable of consistently passing the 960 °C glow-wire flamma-
bility test, a series of composites with varied sGF length distributions were fabricated by adjusting sGF feeding positions in the twin-
screw extruder. Their mechanical properties, melt flow rate (MFR), vertical burning behavior, and glow-wire flammability were
systematically characterized. The results indicate that the average length of sGF declines from 405.0 wm to 175.7 pm when the side-
feeding ratio of glass fibers decreases and the main-feeding ratio increases. Correspondingly, the tensile strength of MCA/sGF/PA6
composites declines from 142.4 MPa to 99.3 MPa, flexural strength decreases from 202.9 MPa to 164.3 MPa, flexural modulus
reduces from 7 035.0 MPa to 5 773.1 MPa, notched impact strength drops from 9.9 kJ/m? to 6.5 kJ/m?, unnotched impact strength
decreases from 61.9 kJ/m? to 48.0 kJ/m?,and MFR increases from 16.7 g/10 min to 22.8 g/10 min. In flammability testing, the total
afterflame time of vertical burning decreases from 16.5 s to 1.9 s, and the glow-wire combustion time at 960 °C decreases from 90 s
to 35.4 s. When the sGF side-feeding ratio decreases below 15 phr, the composites achieve the UL 94 V-2 rating; at ratios
below 5 phr, they consistently pass the 960 °C glow-wire flammability test. Based on the wicking effect of sGF, the regulation of
sGF length distribution and glow-wire combustion time through melt extrusion processing are demonstrated.

Keywords : short glass fiber ; polyamide 6 ; melamine cyanurate ; glow-wire flammability ; candlewick effect ; mechani-

cal property
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Tab.1 Main-fed and side-fed dosage of sGF

Samples Main-fed sGF/phr Side-fed sGF/phr
¥ 0 20
2* 5 15
3* 10 10
4" 15 5
5" 20 0

1 BURFFHF ALY /ARy =0
Fig. 1 Schematic diagram of main/side feeding mode in a twin-screw

extruder
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(c) Impact properties
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Fig. 3 Mechanical performance of MCA/sGF/PA6 composites
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Tab.2 MFR of MCA/sGF/PA6 composites
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Fig.4 TG and DTG curves of MCA/sGF/PA6 composites
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%3 MCA/sGF/PA6 £ &1 8K TG MK HHE
Tab.3 TG test data of MCA/sGF/PA6 composites

Item 1 2! 3 4 5
T,/°C 328.4 328.3 328.6 3282 328.3
T,/°C 4452 4458 438.6 4389 438.8
e 334.9 332.4 334.9 3374 3374
T,/°C 452.4 452.4 450.1 4474 4474
W, /% 20.0 20.4 20.5 19.7 19.4

600

Notes: 7§ is temperature at 5% mass loss; T, is temperature at 50%
mass loss; 7, is peak temperature 1 in DTG curves; T, is peak tempera-

ture 2 in DTG curves; W,,,, is residual mass fraction at 600 °C.
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SLERRHI BELARE 25 RE A D i 7 AR K, X 2%
JE A Y sGF KB 2404 T 300 wm LR A, B
sGF 1 J& 437 B AIL 41 5 MCA/GF/PA6 & 5 #4 #H i
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Tab. 4 Vertical burning test results of MCA/sGF/PA6 composites

Item A/ A -

Mean ¢, value/s 143 10.0 79 7.7 1.1

Mean ¢, value/s 22 1.1 08 08 0.8

Whether dripping ignites bleached cotton Yes Yes Yes Yes Yes
No V-2 V-2 V-2 V-2

Flame retardant rating

Notes: ¢, and ¢, represent flame duration after the first and second

flame application, respectively.

AT DM DO 7 I e A I

# 5 0 MCA/sGF/PA6 & & 1 KL 960 °C 4
22MREE R . IR SFTLUE H, U~5"FE S R e st
() 2 T 72 /)N, JHE 3 D PR 2 fH T sGF M rg s 2>
I A MR sGF 14 B B AR i TR K Y
sGF A LA A A %) it 8007 ™ B i i 557 , {2 il
JI R 22 960 °C T KRB T[] B db A8 J7 o AR 4% GB/T
5169.11-2017 Mk 1Y, KB 22 in Bt (8] 24 30 s,
JIRREZIR 5 FE b AR MR R [RIFE 30 s 9 HLZB 4R
RAIETE T AA GEIE 1L 3K, B 47F0 54 & mT LLGE
£ 960 °C GWFIIR . Z5 I, MCA/sGF/PA6 & &1
BN T # M 5 47 LA sGF i, BE 8 A5 2 il
i 960 °C GWFI it .

5 MCA/sGF/PA6 £ &I 960 °CHIFALLTIIK 45 R
Tab.5 Glow-wire test results at 960 °C of MCA/sGF/PA6 composites

Item 1" 2* 3" 4 5"
Mean ¢, value/s 01 01 01 01 0.1
>90 853 582 432 354
Whether dripping ignites tissue paper Yes Yes Yes No No

Mean ¢, value/s

Notes: 7, denotes ignition time of specimen after glow-wire applica-

tion, while 7, represents total flaming duration after ignition.
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