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IR G Mt AR R T, S ECHMRERE T R, HBERUEER R CTI AE LA S 600V [T 25K .

X A% GEBHARSE SRR ARSI, TR TN G AN LT T 2 I HER R . A s T
K1 DOPO J HATADAE e RoA Rk A BELAR, 3l 1 D e o2 B AR B 5 P GRS, A PR KR
VR fE R R BAT R AF A BHARCR 121, {H/N 735 DOPO S iE A8 #frih, S S mi A8 A B ATE T B
FR o AT AR AEAS RS B AR RN A o A S IR BRI IR B R, B T BRI
A RS T R, AR BRI B Sz CTI R To A SemE 73, i JLER, AR EE A A LAE S FHLA
FFE JE Je v B S T 98 IEAE AN WrR A D4151, A LA PR R H Al 2 2 DURRE SR e v 1, BAIRIRI K
MEAR MR RD, R IkRE U P w3, (H = B ] AR
&, TEVRIEBIFHMAbRAE (1 UL-94 V-00 o 3 84 (K34 HLRE BHLIATH) S A% - b Ut POSS BAT AR IR 45
FI AT HL-TEAL A A0 50060, ARAR RS 0 R AT S 25 SR T BELAYE . OF e (R B 89 i AL (0 0 22 e Clan
LA GRE . BERD) MRV, X2 LA LU R ), {5 POSS A=, BEARKIE RS
AL T IR H e AL LA

AR TG H AR 2Bk U IR B MY i S S R R Al A e ) 6 T - SR IS ELIASRL , F TR PR R A
W i S C BRI AR 2R IO WROR A L R T READREAR PR RE o« RF I 52 IBC FELA R F T ) 2% FELIA 8 52 € e 66,
HEFC FCARE 28 B O R BELRR BOR . RARORE 522 PR RE . CTL AN B L2 IR FE OS2, e P g
BELRA JE Je ARk (BT 32 1B FE B¢

1 SERH
1.1 ERE®RE

T IR (ADP) , WS 1230, AR, BARSM, CPIRR 10 pm,  BHAE ERSER
AFRME;  PA66, S EPR27, T4 T&E: 20000, WHEM DB ARAR; AR AR
(S1) , TTOFEYRMA, FIESE 61%, FH7r 17 50000, HHERGA TR BEIRME: 3%
4T 4E, [5 EDR14-1000-940, H.22H 1% 14um, ZR%F 1000tex, HEAERRRM. TKLEE, 47
fraf, e b E 2B A R A w] .

ERHL: 10L, R MAR A A IRA R XEAFH L. @35 Hl, FBHEFEERE OPUA R A
L HTFOOW 1, T Pilg R B A IR A 7] ; R-F: TX223L, HA B SXAMAE, DHG-2150B,
M AE T AR A7) B R gl XJU-5.5, A&@ET 2 BRERIARAR: Jife
MEHRIEHL: RGT-10, ERIIEAK KA G RA T AKFEERBENRAC: CZF-3, LT X5
AR s WOCKIFEEAL: RISE-2002, 5% B Z BHEA R A 7] s SR FENNRAL: FZ-5010A, ZR5E
T PH TS A PR A AL AR F IR AR HONAAY . FZ-5201, ZRZEMTMPH i TS A PR A 7 s 5
fink A7 A . DSA-25, P [E v & TR AR 2 DY RERR I 70 A HL T RERE A . XSAMB00, ¥ [F Kratos
AT ZLAMEEE : Nicolet 150, 3% [E ZE 2R € F9 4 B 7 5 585 : Vega3 tesan, 18 [E @i k% . 5 3647, BR-12N-3,
REFEPHHMEHEAREGRAF . [EIRERHFE, KTHD-415TBS, A& KA.

1.2 FERH&
1.2.1 S EMRF G F & ok, PR RN S IR IE R IR VAR 80%, oK &1
20%, K IHIREIS) . 85 ADP JRN EdiIR G HLN, IR R IR S BN R R T, PR A
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BdE 10 708, 2 JE BB A I BB ARTE 120 °C )5 2h. ADP FTH BE IR FERE M AR $2 AN [R) i &= LU VR A
40 Tab.1 Frs.

Tab.1 Formulations of the P-Si flame-retardants

Samples ADP/Si05 ADP/Sil1 ADP/Sil7
ADP 95% 89% 83%
Si 5% 11% 17%

1.2.2 [BHR3E 5% PA66 %1 & : 705l ADP. FH & ZRBL A A% IR A ADP/FH 2 25 B A A I 55 15 AR 551
il £ T 7 < BH #R3 5% PAG66.

¥ PA66 B 5 FBH A 1% B8 Tab.2 fic HLIR G350, M BIXUEAT 5 H AR, 35 B 21 4 SR
FEHC AL BLT UM, FeAG YRk 2 0 SOBE AT s BB L L 2 5% 7KV8  UDRL, 22 J s e R 17 120°C,
T-J5 6h.

B WL E 8 58 N 260~275°C, BEFFFEIE N 200 r/min, P AEINRAE 2% BB ML & —, VEXR
& 250-265°C, V£ /) 60MPa. WRFE AL S ERE N (23+1) °Cy MR 50%+5% 17 ik 58 H i
B 24h Ja 2 EAR . FHAALE 5 PA66 BCJ7 U Tab.2 s,

Tab. 2 Formulation of flame-retardant reinforced PA66

Samples PA66-ADP PA66-Si  PA66-ADP/Si05 PA66-ADP/Sill PA66-ADP/Sil7 PA66-ADP/N
PA66 52% 68% 52% 52% 52% 52%
ADP 18% 13%

Si 2%
ADP/Si05 18%
ADP/Sil1 18%
ADP/Sil17 18%
MPP 5%
Glass fibers 30% 30% 30% 30% 30% 30%

1.3 MR5RIE

1.3.1 zesh ki A7 & A5 BRI FE AR SO, #id FTIR X H AT M. e #a 400~
4000 cm’!, 73 HEFE 0.4 cm'ls

1.3.2 E#esp i ie: FAEMBTE, BN R OIS .

133 X HE&AETRIESH: KHAZIRER T M BT H IS (XPS) , Al #(1486.6ev)X JtiE T
YELE 12KVx15mA ThHE N, S KR E S 2x107 Pa, K H FAT TR, 0¥ 0.9¢V, 4itiitae &
JEHE (0-1400) eV,

1.3.4 #2045 ¥ 1.0 g FESON 100 mL 7K A, HA S8 1 min J5, RABOGK X (RISE-2002)
BEATIS, MR 25°C, SRR AKAE N8 BT, 40 BN AT 26 1.333, R ICRAEI [H] Ss.
1.3.5 4 /b A WK IR P [ 0 O AR v &, DK AR A . BELR R ARl o e i LA P s
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Mo 8 Iy S A AEAE R TR — 0 2 SO IR0 R e R . PR A R IEEIR T (25°C) it
17
1.3.6 SRR F 03K G SR 4R R FRE Wo, IR IEIE MRS 12 h, I3 R(85+1) °C, ¥ 5 N (85+1)%,
MR ERE, RARX (D FERKE (R :

R=( Wi— Wo) /W x 100% )

s Wo NBOKRTFE S W AWROKERE R &, g.

1.3.7 77 52 A K, . AR IR 3% I GB/T 1040—2008 Pk, VE¥AESE, % 10 mm/min; 25 )i
18 GB/T 9341—2008 Pk, VEEFES, HE 2 mm/min; BB RO GmEN R, %8 GB/T
1843—2008 Wik, #HHEEREE 2.75 .
1.3.8 & H MK . $08 GB/T 2408—2008 ik, FE4&~F 125 mmx13 mmx1.6 mm.
1.3.9 AaxtiR e AR G4 408 GB/T 4207—2003 A5 #EAT IR 5 40 24
1.3.10 #2204 At « 4218 GB/T 5169.11—2006 MiA4 R A 22 1t R, #¢ 5 R4 60.0 mm x 60.0 mm
x 2.0 mm;
1.3.11 AT KRG RFRE mo, NS #pdrdr, WEIRE 750 °C, 2h 5l H kR H &,
KX () HERER.

W= ( mi—mo) /mo x 100% 2)
KA, mo WIEMEFEMRE; mi NERREE, g.
1.3.12 2 A E AR 547 BAE S E T IEREEAEF, B N®5E1) °C, BN (85£1) %, 1000h
JEHUH, BRI AN, IR I B A R
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Fig.1 Infrared spectra of ADP, methylphenyl silicone resin, and the synergistic flame retardant
M Fig.1 \TLLE i, 4 ADP 7E 1271em™ AL H L T P=0 (A 45 4R 30 W Y, 1070em™ &bk P-O
B RF AR R U . SEIC S A BEARGTUAE DR B 3k ADP R iE R W0 ) SRt E 3400 eme! Y B — 98 55 0%,
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J& T Si-OH MM 44k 30 i . 3067 em™ ARE T C-H B4R, 1581 em M & 2K AN Fl
C-H 4R i . 1014 ecm™! F1 694 em! 473 IAER T HER I H (1) Si-O F Si-C 45 F REAE I
I ARG T LA, HER AR IR 5 ADP BUINR G .
2.2 SEM 234

U Fig.2~Fig.5 fiz, @I UG H, 45 ADP Ky Acks f i, Rima /LI . FEE B
Tk A P LA 51 b P 3 2R B R Y R & B 3G 0, ADP W 4R 36 T A Fel W) I 328 V2 0 3 . 4 PP R R T
PR S &0 1%, ADP BRI B il i 2 2 A 058, R BRI, HLUURL (8] TF 46 22 B HS R 2
DB . REM S BN R 17%0, BURIEADEIL R FH . UL EILR R, HHEENIELAEE
L AE4E T ADP %Ki, HEEZEA.

Fig. 2 SEM images of the ADP flame retardant: (a) low magnification (500%); (b) medium magnification (2000x); (c)

high magnification (10000x)

Fig. 3 SEM images of the ADP/Si05 composite flame retardant: (a) low magnification (500%); (b) medium

magnification (2000%); (c¢) high magnification (10000x)

Fig. 4 SEM images of the ADP/Sill composite flame retardant: (a) low magnification (500%); (b) medium

magnification (2000%); (c¢) high magnification (10000x)
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Fig. 5 SEM images of the ADP/Sil7 composite flame retardant: (a) low magnification (500x); (b) medium
magnification (2000x); (c) high magnification (10000x)
2.3 XPS 4H#r

X2l ADP A1 ADP/H R R EL A i S MCBE AR 20 3647 1 XPS WX, 4540 Tab.3 Frox. il
WA R ER, ADP HBAARMmMEAFE (0 « Bk (C . B (P) A4S (AD JoHR. MBESIH
R R I AR (S JoE, HOURGEMN 0B E 2.5%, FNBICRSEMN 108%FE 8.7%,
BIGRERSEMN 3.5%M 2 3.3%. Xit— BRI TR A &G FEIREREN AR, H AR IR /- 8E
BEL R 71 22 THI

Tab.3 XPS data of ADP and the synergistic flame retardant

Samples ADP ADP/Sil1
0, % 29.9 27.5
C, % 55.8 58.0
P, % 10.8 8.7
Al, % 3.5 3.3
Si, % 0 2.5

2.4 KRS

X ADP FNAS A L i) B Ak 52 G BELIA 9 20 0 EAT T WA AR, 45 SR 0 Fig.6 Fios . 4 S BCBH A
HR Y R SR LR T BEAE S% AT 1%, 2R BAR 1 KRS PR, BRI A kL A3 43 A A 4%
T2 GG, HEFRAZRRETHEAN, UEH ZEBRE . (H Y F RN R 5 EE 17%
B, BEBR TR R AR o0 A 2000, LT3R 42 B B T ADP, i B 1 5 1 F 3 R SERER IR 23 ik ADP
FIURLRG 45 BCER, W H I — AN RSE B K IR R A 43 A U
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(@) Mean Particle Size: 38.83 um (b) |[Mean Particle Size: 39.13 um

ADP/Si05

0.1 10 100 1000 0.1 1 10 100 1000
Particle Size (um) Particle Size (pm)
(°f Mean Particle Size: 39.19 um (d) [Mean Particle Size: 49.83 pm
ADP/Si11 ADP/Si17
0.1 1 10 100 1000 0.1 1 3 100 1000
Particle Size (um) Particle Size (um)

Fig. 6 Particle size distribution of (a) ADP, (b) ADP/Si05, (c) ADP/Sill and (d) ADP/Sil7
2.5 Heful f AR K 22

18 G0 1P 5 0 AR BRI AE W IR 8 T 22 MRk, WK S BEBA AU 51 S PR T % . e fink /R AT &
R R SRR BB K ) E S5, Fig.7 7R 1 4li/KAE ADP F e BELA 77 2 1 110 4 ik A PRI 450
Tab.4 JUI B HS 1 AH S AR 426 fish £ 00 2 45040 o AWK SR mT %0, ADP 4k /1 2 90.3°, 52 TC BELBA TR A 422
fil f1 /2 109.2°, 546 ADP AHEL, FLReMh A U R G OK, BROKPERG o o TP K PR B 9 1) SR DR AE T A
BRIEREW IR 70 T A S A B IR 2R . REESER ], HIHL AR AR RN, X L85 K V5
TR ERAE R, A RUPEAK T 2T AE, M 15-E2 fi /1 34 K . Tab.4 3851 % ¥ ADP 1S AL FHEAIAE 85
°C. 85%AHX IR 26 FHCE 12 h J5 KRB HE . 45 R BoR, BEak SR AR oK 2 B KT
g ADP. X il 7K 28 (1) FEAR VA B 3-8 WL A A2 M AR SR T TR B — IR K MR JE U8, 2R R REE A AL
BH 1B 7K 43 55 0 A 3 e ik, AT Sk 35 PR ARCOR A4 1) IR 7K 12 o

(a) ) |
90.3° 109,20 ii

Fig. 7 Contact angle images of (a) conventional ADP and (b) synergistic flame retardant
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Tab. 4 Comparison of contact angle and water absorption of ADP before and after blending

Sample ADP ADP/Sil1
Contact angle 90.3° 109.2°
Water absorption, % 0.47 0.35

2.6 J1% R

Tab.5 JE7R T ADP F ik 52 i BHAR 77 20 1 ol 45 BELBA3 5i1 PAG6 1Y) 1% PERE . 455K, SRl
PR ) 45 (P BHL JE e (PA66-ADP/Sill) 1R ¥ ADP FH#KJE . (PA66-ADP) HHLEL, i o 58 B
o5 g A S ORAREANAR, w ady ae BE RD TG R 1 el SR B — B B, R 1 i R AN 11.1kJ/m? 32 5 F
12.3kJ/m?, JEE 0 i 50 M 74.9kT/m>2 4R 5 2] 79.9kT/m?2. ok 95 B (0 4R v A U DR T R R 4 R e A
JeAS B BT RAFIIE W 1, W] AOLEBR AT E J8 e IR b i) o BCHE SE 38 &), b 1ok 5 Je e i s
Z AR Sy, ATTIHR & T8 e i s r i s B, T A R B AR S 1) ) S R .

Tab.5 Mechanical performance parameters of PA66 composite materials

Tensile strength ~ No notch impact Notch impact No notch impact
Samples
(MPa) strength (%) strength (kJ m?) strength (kJ m2)
PA66-ADP 136.2+1.0 214.2+1.6 11.1+0.2 74.9+0.7
PA66-ADP/Sill 136.7£1.5 215.742.1 12.3+0.3 79.9+0.8
2.7 [ RE

FRERVR E R B RATE B R AR . I B S R LT, Bl ke, Hom Rk
A AR S R . RIS T LAE, g kb, WOB B UEVR R0 ORE I BELA T
REZLSR M o Tab.6 JE7R T ADP. H 2 FE e A i R ol ik A2 L AR 7] BEL A 384 5% PAG6 A4 1K) 3 LA e
PERE. M Tab.6 \TLAE H, AR 18%ADP BAL NI 2% 1 2R FERERG G, AR B 14 RE 35155
72, I E RGN Tk B ROy K. SR, TELRFEERINEA N 18% AT T, ¥ ADP 5

BRI R AT RIS, AR MMR IR B 52T, RIUBRRNS 8] B R45 5. Feilth, BNk
SRR R S O 1%, FESR I I T B KRR AT, FRiEId UL-94 2 B b I CiA )
0 g, FIRAERIEMT R, FL—¥) ADP BUIREEREA TG0 1% e Ak R I BEARAE A R, T e
&R LG RS AR T R R F AR ON, R EL S e A B -RE P O PE SRR AME AR AR T
B 253 BB BT 6 22 0 28R

Tab. 6 Flame retardant properties and glow wire test data of flame-retardant and reinforced PA66

< oMW 3%

BN

Samples UL-9%4 GWIT, °C
PA66-ADP No 725
PA66-Si No 725
PA66-ADP/Si05 V2 725
PA66-ADP/Sill Vo 750
PA66-ADP/Sil7 V1 750
PA66-ADP/N Vo 750

RIFRELEEMRIR . (GWIT) 2 Aty o7 f 8 7 il FELIR 22 A PRI 5 — N B 2R bR . Tab.6 F1HY T
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WL ADP FIBERE S LRI FH A IG 58 PAGS ML Sy 22 e AR JE 2 . &5 oK, MR
e R SR BE A IR 1) B B AE 1% 5 A, Hfi 2% 19 PA66-ADP/SI11 #F i AH b 58 75 i ADP
AR ORIERER IR A R, SIS IRIR FE 3 1 T 25°C.
2.8 JR

N T ERNELAE F P AAHLEE, 2EAT T REARTR A BOR PERR I, X FE MRS 38 PAG6 R /= 45
AT T RAE. 0 Tab.7 fiox, @I ADP. H LR FEREM i A1 ADP/Sill 7823 S 15k ik & K
W, ADP 7E7 S RS 5 IOAR R B0 26%, FEZRIEREM IR 2 46% . FEZRERREM IR & & 1%k
Tk B2 TRC BELIA 70 R B K A2 30% o FF 5 IR R 1k i g LA A 1 i 1%, i ADP AN S 5 1 BELIGA 771 G
B RE T UF o VR ORI RE R 2 T MR R T, T W OB I SRR P R 2, A AR
i 5EA . SUFEE, ADP 7E#I RS FE AR I E B A Y B A BRI K EEAGE R, AT
HREWEARTE MK R )7 . A, ADP/Sill BsRie bk (A vH B8, KW ADP Al Si fefE hn#i
AR EfE R, BRI, SRR EE— D3R TR AR S I BUE M, I 2 SR T AR
(17 BELA 1 e

HE— A XPS WX B R A 22 B 34T T o Ao 45 R Fig.8 fliuw, Siu® RA M-S
F 2, 2 BINALT 103.6 eV 1 Si-O SER AL T 102.5 eV (1) Si-C £5 #4945 #) . Fig.8(a) PA66-ADP [f]
Si JG K SRR T 5k % P 1 3RS £ 417 Fig.8(b)HH I Si Je 3 ISR IR T BB AT e FA HMLEEM IR . B
RIS B HLEER IR NN, Si-C BEFT S Lh il 2 s, B0 Si w &S5 TR, #—SiEm T
IR J= T

Tab. 7 Residual mass of flame retardants during combustion in air

Sample Expt values Calcd values ?
ADP 26%
Si 46%
ADP/Sill 30% 28.2%

& M(expt residue of ADP) W(ADP) + M(expt residue of Si) W(Si)

(@) (b)

Si-C 50.9%
102.5

Si-C 55.8%
102.4

Si-0 49.1%
103.6

Si-0 44.2%
103.3

Intensity (a.u.)
Intensity (a.u.)

110 108 106 104 102 100 98 96 110 108 106 104 102 100 98 96
Binding energy (eV) Binding energy (eV)

Fig. 8 Si spectra of XPS for carbon residue in flame-retardant reinforced PA66 materials: (a) PA66-ADP; (b)
PA66-ADP/Sill

2.9 FHX IR AR S 5
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FHXTIR IR AR EL (CTD 484 LM BHE B AT, 2 N 0 B AR T AN T s H TR 2 1
R PR F AR o B R VRV A P P AR R e R 4R 8 A QR A, TR CTLE AR R i (R L AE &
B . R & FRAEIZAT. Tab.8 /s | ADP FIBEE S M A FIBLA 38 PA66 4 KH I AH T
T ARAEE (CTD WHAHE . M Tab.8 7 LLE th, A& S0 %0 5 e FELAR 19 55 PA66 1) CTI {H A R
K] 400V, T IGVE I 2B AR IR TR R A i M ST ok . RS D ADP IR R CTIL {58 575V,
M B ERCA R D) CTI {HAE] 625V, 1K T HAEIEIRKZE X PHEAE 58 J& WA BHIZR (2600V) .
X E B RN IR A I E R, RS RE R IS R AL S R R R AR, AR RO R A
VIR T B T HLBRAT IR i, AT $ A4 R A X s L AR IR AR 4

Tab. 8 Relative tracking index of flame-retardant and reinforced PA66

Samples Relative tracking index, V
PA66-ADP 575
PA66-ADP/Sill 625
PA66-ADP/N 400

2.10 #HEAL 5 I RE

28 20 AR BEL AR AE MR AR B2 R 2 MRk 5| RS BELBR AU AT e, ZEMPRLR T B — 2 R R, R 7 i
(YA R 5T B I R BRI B2, 186 ok g AU L Al e XU 45

Fig.9 f& Wl ek 52 10 A0 ot 220 52 15 FELAA 70 b % 1) LR 184 5 J& R 4 RLZE TR BE 85 °C AHXHE BE 85% 2%
NCE 1000 h JEHIAMEL. AT LLE A G BE R R (PA66-ADP/N)IR T H T — 2 H B,
MR R (PA66-ADP/Sill) [ G 4

(a) (b)

Fig. 9 Visual comparison of PA66 composites before and after aging under high-temperature and high-humidity

(c) (d)

conditions (85 °C, 85% RH, 1000 h): (a) PA66-ADP/Sill, initial state; (b) PA66-ADP/N, initial state; (c)
PA66-ADP/Sil1, after 1000 h of aging; (d) PA66-ADP/N, after 1000 h of aging

Tab.9 & T ik 5 e Rk 220 52 FiC PELJA 791 il 4% 1) BELIGA 38 58 JE 0 A RHEE IR B 85 °C . AHWTI FE 85% 5% F
NIE 1000 h 5 IBHATERE . M Tab.9 HILAE H, BEfER R (PA66-ADP/Sill)& B # 2 )5 1 FH
IAPERE AR AR IE VO 2, TIAE SRR R (PA66-ADP/N) KA B A1 A8 Ko, FERIE BE M VO 2% R & 2
V2 7%,

Tab. 9 Flame retardant properties of flame-retardant and reinforced PA66

Samples tl, s 2, s Dripping UL-%4

PA66-ADP/Sil1 0.8+0.2 0+0 No Vo

PA66-ADP/N 19.243.0 1£0.5 No V2
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3 4w

AR FCIE R = 23 R B R 5 (ADP) 5 H S R S ) s R LA T - b RIBHLBR AR R, MR T R
— 5 ADP FHBARCRAR . G A AR R Z T A S xR R RREE (CTD A
IR BORME R . ST /5 1) ADP R IHJE % 1 303 KA HLEER IR 2, W& 52 T 17 BELAR R Ay g A A R o
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Effect of Phosphorus-Silicon Synergistic Flame-Retardant System on the
Properties of Polyamide 66
Xiaoting Fu, Jingfan Zhang, Xiangtian Yu, Haisheng Xie, Guowen Ran, Yanxiao Cao

(China Bluestar Chengrand Co., Ltd., Chengdu 610041, China)

ABSTRACT: To address the shortcomings of aluminum diethylphosphinate (ADP), such as low flame
retardancy efficiency and tendency to leach under high-temperature and high-humidity conditions, this
study developed a phosphorus-silicon compound flame retardant using ADP as primary flame retardant
and methylphenylsilicone resin as flame retardant synergist. The aim is to create a high-performance

halogen-free flame-retardant PA66 material suitable for advanced applications like new energy vehicles.



BAFHERESTIE
POLYMER MATERIALS SCIENCE & ENGINEERING

The flame retardant was characterized by Fourier transform infrared spectroscopy (FT-IR), scanning
electron microscopy (SEM), X-ray photoelectron spectroscopy (XPS), laser particle size analysis, contact
angle measurement, and water absorption tests. The results show that PA66 failed to achieve any flame
retardant rating when ADP or methyl phenyl silicone resin was added alone. However, after combining the
two, a phosphorus-silicon synergistic flame retardant effect was observed, and the flame retardant rating
reaches UL-94 V-0. After the combination, an organic silicon layer was formed on the surface of ADP.
When the methyl phenyl silicone resin content in the phosphorus-silicon flame retardant reaches 11%, the
contact angle of the flame retardant increases, water absorption decreases, particle size distribution
becomes narrowed, and char residue is increased. Applying the phosphorus-silicon composite flame
retardant to flame-retarded reinforced polyamide 66 (PA66) can significantly improve flame retardant
efficiency. When the methyl phenyl silicone resin content is 11%, the flame retardant performance is
optimal: the vertical burning rating reaches V-0 at 1.6 mm, the glow-wire ignition temperature (GWIT) is
increased by 25 °C, and the comparative tracking index (CTI) is increased by 225 V compared to
traditional phosphorus-nitrogen systems. The tensile strength, flexural strength, and impact strength of the
material remain stable. Furthermore, after 1000 h of high-temperature and high-humidity aging, surface
blooming is significantly lower than that of traditional phosphorus-nitrogen flame retardant systems, and
the flame retardant performance is maintained at V-0.

Keywords: flame retardants; methylphenyl silicone resin; aluminum diethyl phosphinate; polyamide 66



