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Abstract : Nylon6(PA6) / three phosphoric acid phenyl ester(TPP) / melamine cyanurate(MCA) pellets were prepared

through melt blending. The influence of flame retardant composition and structure on flame-retardant and mechanical properties of

resulting PA6 pellets was studied with vertical horizontal combustion analyzer, universal testing machine and pendulum impact

testing machine. The spinnability of flame retardant pellets was proved by the melt spinning technique. The influence of materials

composition on the spinning performance of pellets was investigated. The influence of materials composition on mechanical and

thermal properties of flame-retardant PA6 pellets was studied by fiber strength and elongation tester and thermogravimetric analyzer.

The results show that flame-retardant rating of PA6 is improved with increasing of TPP content. The resultant flame-retardant PA6

possesses well flame-ratardancy and mechanical properties when the ratio of PA6 : MCA : TPP at 90 : 9 : 0.3.
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6" 86 12 0.2 0.5 1
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74.4 9.9 5.6 111.7 1957.6

(2) Yt TR

F 5 0 PAG KL RL 95 1 Y £F 4 2h 22 S 2R ke
SR 17 27 e b, A JLAL 4T e 1 25 5 1 2 1k
REA T R XF LR 5 BOr [ 1) 27, 5" 27 4k,
H m(PAG6 /MCA) AR, ¥ T TPP (1) 5" £F- 2 it B
Ty Wi S R H 2, (ER SR L
2" /0N, I D R T RS A A BELR M3 4850 1Y) TPP g
BB ZE Bk, B LA AR B ) B S R
SRS T, 5 B R AT BB TPP /Ny TG
Yy RSB RIS T PAG6 S FREM A BAER
Xt RSB R ) 57, 67 R 4 rp ez iy 12 E M fg v
DA, T 35 B A 4 A 22 N K (ELR: 67 41 411
SPEAST R ISR L 5" AL i TR
IR A AR (M R B RIEARTRI A T T
6" LY L= A R R TEAE , 3X 235 I b R (5 2%

g, SFEGXFIG A B R R AT RE R 6F R4k PRl
#EF MCA [ LLBIECKR , KZ /1 MCA K+ ARewi bk
& PA6 REWELIF, Z 21 MCA hi¥ i T 25 1E
HERETE—E, 15 MCA RJEE K, S8EY) 24
T A R BELAR R A £ 4 P o L A 3450 4 & 7 A g
TIEET AL ARGt g2k . ISR S BEFR R
P LT HE PR 2 52 PR AR5, 17,27, 57, 6" - 4y
22 AT 3.5 A, 37,47 Sk RAES 218
£ 3 5 2 A, 3k BLRE AR 37 R 47 21 4 g 2k
REA T TR, AL RIAE BRI RE R i i [ s, LT
Ae %) Ty PEREAA T T B, T RE i DR RELBA 4 18 28 74
TPP &1 i M, 20 4 10 50 T W, 1 s B
MR T, (HETEZ TPP & it F 4R 4E45 9K
HATA 251
R5 PAGHHEBLKIF IR

P :J‘Eﬁ* Wiz )y / Wi 2R/ I/ SRR/
18 cN /% dtex  (cN/dtex) (cN/dtex)
1 3.5 20.90 58.60 3.92 5.33 11.80
vl 35 11.86 50.30 3.45 3.46 11.60
3’ 3.0 12.21 19.7 1.71 7.17 20.2
4 30 10.74 413 1.97 5.56 15.6
5" 3.5 12.76 58.90 3.67 3.19 17.20
6 3.5 15.16 59.30 6.16 245 8.40
3 it

(1) 2 m(PA6) : m(MCA) : m(TPP)=90 : 9 : 0.3
I, BE AL PAG KLkE 4 BELAA 1R BE 35 V-0 524, i W]
TPP 1344 MCA FH#% PA6, 24 7£ TPP 5 MCA ik
F|—E He i A BAT e AERSCR Rl R IUE T PAG6 i
BHRA —EMZRE 1A TERE .
(2) o % A% PAG Ho45 1] 2 1k LA K BHAA A, [R]
I B PR TR RESR =5 , 2T 4E 1A VEREA I PR, TG
ZERRW] R PA6 5 MCA MEHIAR,
(AP R AL, AT A LA — s B
S % 3 ok
[1] Zhang Tao, Yan Hongqiang, Wang Lili, et al. Controlled formation
of self-extinguishing intumescent coating on ramie fabric via
layer-by-layer assembly [J]. Industrial & Engineering Chemistry
Research,2013,52:6 138-6 146.
[2] XME K, A, T . — i i 0 i B PTT SRR AR 1 il
#7971 TR E L 103030796[P]. 2013-04-10.
Liu Jianfei, Liang Qianqian, Jiang Yong. Preparation method
of molten-drop-resistant halogen-free flame-retardant PTT
(polytrimethylene terephthalate)polyester resin: CN103030796[P].
2013-04-10.
3] thREEIR, &2 — Fh WA PTT £F 4k ) # 5 vk« b I,
103013064[P]. 2013-04-03.


杨超


7R, 45 AT MCA JEi K ABHRAE T 6 RFSE 15

Xu Xingwo, Ge Jianjun. Preparation method of anti-flaming PTT
(polytrimethylene terephthalate)fiber:CN103013064[P].2013-04-03.

[4]  HESCF LM I A 2 SR T B A e R, 102888695[P].
2013-01-23.

Huang Wenping. Gold-thread wool circle composite cloth resistant
to high temperature: CN103013064[P].2013-01-23.

[5] Balabano vich A1, Eng elmann J. Fire retardant and charring effect
of poly(sulfo nyldiphenylene phenylphosphonate)in poly(butylenes
terephthalate)[J]. Polymer Degradation and Stability, 2003,
79(1):85-92.

[6] Ban Danming, Wang Yuzhong, Yang Bing, et al. A novel non-
dripping oligomeric flame retardant for polyethylene terephthalate
[J]. European Polymer Journal,2004,40(8):1 909—-1913.

[7] Ru Jongjeng, Shi Minshau, Jiang Jenlin, et al. Flame retardant
epoxy polymers based on all phosphorus-containing components [J].
European Polymer Journal 2002 ,38(4):683-693.

[8] Richard Horrocks A. Textile flammability research since 1980—
Personal challenges and partial solutions [J].Polymer Degradation
and Stability,2013,98:2 813-2 824.

[91 Horrocks A R, Kandola B K, Davies P J, et al. Developments in
flame retardant textiles—a review [J].Polymer Degradation and
Stability, 2005, 88:3-12.

[10] Isbasar C, Hacaloglu J. Investigation of thermal degradation
characteristics of polyamide-6 containing melamine or melamine
cyanurate via direct pyrolysis mass spectrometry[J]. Journal of
Analytical and Applied Pyrolysis,2012,98:221-230.

[11] Lu Xiushou, Qiao Xiuying, Tao Yang, et al. Preparation and
properties of environmental friendly nonhalogen flame retardant
melamine cyanurate / nylon 66 composites [J]. Journal of Applied
Polymer Science,2011,122(3):1 688-1697.

[12] SRImg2E, BH 2%, 0, 45 . g 4 O — SR EUHCEURBR AR JE T2 66
BYRESE [J]. TRRERHN T, 2013(3): 11-15.

Liu Pengju, Yang Yan, Liu Yuan, et al. Highly dispersing

melamine cyanurate flame retardant Nylon 66[J]. Engineering

Plastics Application, 2013(3):11-15.

[13] Zheng Xiaorui, Wang Guojian, Wei Xua. Roles of organically-
modified montmorillonite and phosphorous flame retardant
during the combustion of rigid polyurethane foam[J]. Polymer
Degradation and Stability,2014,101:32-39.

[14] Rimdusit S, Thamprasom N, Suppakarn N, et al. Effect
of triphenyl phosphate flame retardant on properties of
arylamine - based polybenzoxazines [J]. Journal of Applied
Polymer Science,2013,130(2):1 0741 083.

[15] Kiliaris P, Papaspyrides C D, Xalter B R. Study on the properties
of polyamide 6 blended with melamine polyphosphate and
layered silicates [J]. Polymer Degradation and Stability,2012,
97:1215-1222.

[16] Horrocks A R, Smart G, Kandola B, et al. Zinc stannate
interactions with flame retardants in polyamides Part 2: Potential
synergies with non-halogen-containing flame retardants in
polyamide 6 (PA6)[J]. Polymer Degradation and Stability,2012,
97:645-652.

[17] SunJun, Gu Xiaoyu, Dong Qiulan, et al. Durable flame-retardant
finishing for polyamide 66 fabrics by surface hydroxymethylation
andcrosslinking [J].Polymer Advance Technology,2013,24:10-14.

[18] Korobeinichev O P, Paletsky A A, Kuibida L V, et al. Reduction
of flammability of ultrahigh-molecular-weight polyethylene
by using triphenyl phosphate additives [J]. Proceedings of the
Combustion Institute,2013,34:2 699-2 706.

[19] Kiliaris P, Papaspyrides C D, Pfaendner R. Polyamide 6 filled
with melamine cyanurate and layered silicates:evaluation of flame
retardancy and physical properties [J]. Macromolecular Materials
and Engineering,2008,293(9):740-751.

[20] Hu Yuan, Wang Shaofeng, Ling Zhihua, et al. Preparation and
combustion properties of flame retardant nylon 6 / montmorillonite
nanocomposite [J]. Macromolecular Materials and Engineering,

2003,288(3):272-276.

2018 £k EY BRI =B 1LE] 670 77 t

TR H FAE 28 RZTRYEE 9 SR APk &1L T,
IR ARy SRR I 2 T, RS 4 AR AnBRA: M3 = s 2w
R B 2018 4EBAF] 670 U7 t ZiAT, 5 2013 4R 4 154 .

LRSI, K AE W L BRI TE 2013 4R 2 160 7 t
IR PR AFEETL . AR SEARL (B AR YRR ke
Y3k PE FIZE W) 5L PET) 1E 76 U 4 3t e, ) Bsf ml 4= o
BRI B SRR 22 25 T IR AT U D AR T4 4

I 2B By 9 ki 2 SRR 30 AR B - HREBZRR , () )2
A YRR S BN AT . A, 54 SRR AT A 5
B AR M, DGE S 1 D RE RIS S IR BV GRS
AR E AW R T

IR A= Wy ERRL 236 WA Ry A Py PR B B A P
SO [ Ml A7 B A2 FEA, PR A S iR A3 H K 2 A s LD
FERIR S A2 R, BRI A P 30 = BETE A BRAY 5 HL
B TREE 8% ifq o (ZFBHR )
OHEFEZREIMAFTEDER
H AR AR S B R EA A O TP R R — Rl 5k
TREIRE, AT IR AMA . bR E VS IR RS
R A: P yE Rl b4, B T IEAE B L), AL RS
YRR T L, JER L 0 T AU A HEL
OB RRKS B SR T 5 A 3k MX-5 N R %4
FET 2015 4R B AR T B i R R SN
(PERSHM)


杨超




