5 48 45,55 10 3] T & % B N A Vol.48, No.10

2020 4F- 10 H ENGINEERING PLASTICS APPLICATION Oct. 2020 129

doi:10.3969/j.issn.1001-3539.2020.10.023
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(RIS A BRA R st 211106)

HE: XA BEEAF BRI & T L8 MR R IRES (PC)/ AW — T = — R T4 (ABS) 64, AE A
Bl ER B TR 70 A IR A, BT 50 T W2k FELIR 70 69 AP 3 DA R 38 3 7 09 A S 3T A e At B9 IR A S A L Ay S bk e e L
MR R Rom . 25 RER AT RARBR AT VR A P PR 7 B, A 64 MR M AR A BA R 0942 5, JF BLAAN 5% B Ao il 3
PERR AR AR A BAC AR A AT e, A R A AR 2 PR A AE A PRk FELMK ) 7T VASR 3 A FH 84 PR M AR Ao 1, 2 R
e LR B A A R R K, = BAL A R B R B LK A 7 A R AR R AR AR AR 04 PR M A BAL . R K3 A
W IEI AR R G AR TR R A R S AR AR £ . AL T WA, M R & M e M IR ES — A AULEE L R A PR
PERE SR A R, Bl BHE AT B S e sk o ob R ARG T AR FEs - T W - R UH =Rk, ik
J A BT BB ATAE A A PR ) | 7 M B B — A AURE SR R AR A 3G A e, PC/ABS a4ttt s v b H 38 A
35 ki,/m?, 5F FLFLME S 2% (1.6 mm) T¥Aik %] UL 94 V-0 4,

SEEEIA ;B FLK; AR EA B FURE — T M — R O A A IR 3 A

RESHES TQ3223  XHkARIAAL: A X EHS: 1001-3539(2020)10-0129:06

Effect of Synergistic Flame Retardants and Toughening Agents on Properties of
Halogen-free’Flame Retardant PC /ABS Alloy
Xu XingchiyZhang Wei, Wu Yucheng
(Nanjing Lihan Chemical Co. Ltd., Nanjing 211106, China)

Abstract : The halogen-free flame retardant polycarbonate (PC) / acrylonitrile-butadiene-styrene plastic (ABS) alloy was pre-
pared by twin screw extruder. Usingsolid phosphates as the main flame retardant, the effects of the kinds of synergistic flame retar-
dants and toughening agents on the melt flowing performance, mechanical properties and flame retardancy of the alloy was studied.
The results show that, adding potassium perfluorobutylsulfonate can improve the flame retardancy of the alloy and has no effects on
tensile strength and flowing performance, but decreases the toughness. Using organosilicon flame retardant as synergistic flame retar-
dant can not only improve the flame retardancy but also increase the toughness of the alloy, but the flowing performance and tensile
strength decrease. Antimony trioxide has antagonistic effect with phosphate flame retardant, which worsen the flame retardant perfor-
mance of the alloy. The toughening efficiencies of olefin toughening agents are the highest, but the flame retardancy and flowing per-
formance of the alloy become poorer. Compared with other toughening agents, the acrylate-organosilicone copolymer with core-shell
structure has the best flame retardancy, which makes the alloy has higher notched impact strength, and the toughening effect is better
than that of methyl acrylate-butadiene-styrene terpolymer. Choose potassium perfluorobutylsulfonate as synergistic flame retardant
and acrylate-organosilicone copolymer as toughening agent, the notched impact strength of the alloy is 35 kJ/m?, flame retardant
grade (1.6 mm) can reach UL 94 V-0.

Keywords : halogen-free flame retardant ; polycarbonate ; acrylonitrile-butadiene-styrene plastic ; alloy ; synergistic flame re-
tardant ; toughening agent
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We#s B # : 2020-07-02
SRR RN, TR, 5 TR . BB RIS 70%) JC i B PC/ ABS & 4 PERERISE IR [3]. TRESEALN T, 2020, 48(10) : 129-134.

Xu Xingchi, Zhang Wei, Wu Yucheng. Effect of synergistic flame retardants and toughening agents on properties of halogen-free flame
retardant PC / ABS alloy[J]. Engineering Plastics Application,2020,48(10) : 129-134.
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RoHS Fl WEEE $54- i fii 2 Ji7, X 2 BH#% PC/ABS
{14 P 2 320 T ek 0, BT A 22 %) 2 TG 1T BHLER PC/ABS,
T2 1 TC i BELA 700 kil 2R BELASA 700 Rk 2R BELABR 9, T
5 b 2 SRR P L dse e B0, RS M &
PRI IR A LR R -2-10- & -9- A% - Wl 2 IR
IR AT LABNER PC / ABS R DD RS
5SS A DA i 0 BHARAE FE S S b it oA 15%
B} A LGS 3 UL 94 V-0 2, 2= F 254 Wi pc/
ABS AT 15% 11 Z5 B ] PK-3001, #4 1)
FHAA S5 Z0R 5 UL 94 V=2 g% AT 45 U & I wl
i — 2K (TPP) 1 R BT, US> 20 1y, [H] i
A 2 (3 IRER I — T M — R OMs — o3 R
Y1 (MBS) AT LAH A REBHAA S 905 ) UL 94 V-0 21,
I H &I MBS B A 2 BIAYE RE AL . 22 2
A BN TPP R A M 13 1 A s &2 I, 4L AR i AR
BEIA AR ZZBHAA PC / ABS A4, 24 PG Fh BELEA I I i e
1 L BRI EA a1 (i g A bR Rl
5. H. S. Kwang % "Vl TPP #2483 ABS 4+ F
HEHIY T L 3 T BRI SAR A A L 2
REEAFA S i Ay 8 sk Ao} rf LLIA S UL 94 V-0 4,
IR EE AR B4 2 AR TR FL SR TR TN R — PR g st
o ZEIDE R A U R B R R AL (2,6- R
FEWEIR TR ) 1T LR AR IR B6 B 55 N F 78 PC/ ABS
Haho BLOFIR A U & B AE TPP B PC/ ABS
RZ T, MBS XA R SV EHZMR T AR - 5
RERETF LY, MBS S A 6% B AR A 755
ORGP

DL A 5 F o 4 22 B B 2R BELIR 50 J2 XL A

X ZIRIEHEERER ) AR Rl (R SEBRERTER ),
T A AR ) 8 TR T A R RS, AR SR AR 7 T
L TR AR X PR AAR BRI A ZIDBURAT
Bl pLrh R s AR = H H P 8oh Bh,
I3 — Ml TR Z2 (R R BHLA R 2 TPP, A IR T
TPP 2 [, (HR 0 & i, BLARCR AN &, U i
K, SR F 8, %) PC/ ABS 4 45 1Y J1 27 M e 1)
MR, SERTHFIT Y, B R B —
PAPRAT P, AT AN A BHR A 2R 2 8] AT BB AEAE 1Y)
PEIROR , DL B 30 300 (0 b 2 2 Xt BEL IR i
PRI . AT AR B R TR SRRV E A
F AT, AT T DR BRI B R XA R BE Y
SO o I AN [RIAS R BELR N 1 S, A A5 A LR
R AP 12 PERE , I PHER SR 2] UL 94 V-0 2.,
I HASE T A RIS G R RA R RELBA A g 24k
BB o ) e 5 30 B3 0 0 AR AR AR R, T
T A IR T T LIt 5 A = = vk H B AR S A
£ UL 94 V-0 Z(WBHIE PC / ABS & 441K}
1 EWES
1.1 %A

PC : PC02-10, T I Wik K XML T AT FRA

ABS : PA-1730, 817147 &b TA FRA ]

W R i BELIZA 751 - 7000, 2R 58 7 38 7R 3 A LR 5
AR

B HUEEBHBAF] : MR=01, H A& Ak Tk 2
Al

AAALEE : HBIV, EEMEG A

MBS : M-722 ( %i 5 MBS-1), M-711 ( %i =5
MBS-2), H ARSI L2E Tk A ]

PR S — A7 MLEE LR ¥ : S-2001, H A% =35
i PE AR A

LN — TIRIR WP G — WS R4 K HHIis —
LR Y (E-MA-GMA) : AX8900, 12 [ fif £} 34 4
;

Ly ok TR I 2 KL &0 - oF & 2 R W) (POE-g-
MAH) : 7107, DA a513 1| B4 4] 5

LSRRI LR SA AR O - T s - ROt
Y (SEBS-g-MAH) : IX-16, 7 5t B & 54> T F K
AR ]

UG 2K (PTFE) : SN-3300, ) MR &
YIHARABR A H]

HUAE ] 1010 HLAE ] 168 I 1 70 25 1 VU R R i
iR (PETS) . = b 86 IR 29 T FLR R .


杨超


TR, 2 PRI R B0 X TC s B PC/ ABS 1 4 PERERY I

131

ik
1.2 EZMEBL5ESE

[7] 1) SUREAT B H AL : SHI-40 Y, B 5t 3A 4k T
R A PR AT

HIEHL: HMK880-F5 Y , 1 5t i BRI WL AT
PR F

JT g T SR AL . ETMS03C, IR 7 it
ML A PR A

B AR I A PIT5500-2 28, RN 7
MR A R A

IERTLShHE . (MFR) 14 : MFI-1211 % 7 fE 77
S RIS BR A 5

K3 BRI 2 X - SOW B, B 5UVT T 000
IESA PR AT,

1.3 RAEEHE

# PC F1 ABS 43Il 7£ 100 °C 1 80 °C Y 5 X T
JEAR T 4 h, SR AR PC, ABS FTE) I DL — 2
FYBC L 7E B IR A AL IR A 35T, BRI A SURFT 55
AL A UKL, B AL B BE 3 R
200,240,245, 245,240, 235,230,230,230°C, #1131
J 235°C, FHLE% % 300 r/ min MERELEFETO kg/h,
AT E25 B -0.03 MPa, R i YA SRt
IFE, R 245 ~ 255°C.,

1.4 Hgenlx

F7 A 1 BE 4% 150 527-2012 ) ik, $i7 {3 &
10 mm/min ;

A G O o 5 B 2 1SO 180-2000 i,
TEH] A BYER E1, B 1 fR BA BE B 8 mm, 45 B RE i
2.75 J;

MFR #% 1SO 1133-2011 1 ik, i 38 &5 14 N
260°C,2.16 kg ;

FEAAMEfiEF ANSI/ UL 94-2003 3 E AL
o
2 FERE5iFR
2.1 rEFAMRF AT PC/ ABS A2 M fk 49 % v

[ 7 #ic 75t PC 69 {5y . ABS 13 i . MBS-1 5
1y BERRERFEAAH 13 17 PUAF 1010 0.2 £ P
168 0.2 {4y ¥ 77 PETS 0.5 f . PTFE 0.2 . %
(RIS BELAR 70 R 26 L3 1, HErp A 80T L hil R 0 1
k1 PC I i B B8 BELAR R , 7 A AR A % o o gl L
AR A BHRRRICR, , 2o 5 8 R T 23 A A R BEL
BRVERE, T DAL i 18 72 Ry 0.15 o7, e ¥ iR
JRIBEAATA] , A [ 5 Ry 3 4y o

F1 AT

RFEGi S RS IES
1% o
2 AT B R
3 HHLEEBLAR
4 f[irga
5* AR
6" e a ft

& 1 S AN [ U8 B AR R i) PC / ABS 45 4
MRLE MFR. ML 1 AT L& BRI 355 BELAR 9 B4 A
H 2 ARG MPR BEAK. R 2 A ALRERH AR ),
XA B MFR AR A BH I, AL 49 g/ 10 min
MK % 39 g/ 10 min, XJ&m TH &4 280 Trk
BRI M BT 2% . TR A = Ak — B 7E IR
FPA Y FHORL, BRI T AR FAE A2 S A A
BTSRRI A3 T SRR 09V in it B
1%, A 0.15 45y, i AR (448 MFR 4y 48 g/
10 min, FHEEF X RLL 17 /%A 1 g/ 10 min,

60

MFR / [g (10 min)™]

1 RIERIARI T & 4 b MFR

] 2 A IS R U s BRI R BF PC / ABS & 42
ERL B T wpob i B T2 KR I 2 AT LR
Y, RS I R BRI BsF, 4R A e 11 ik i R
36 kJ/m? Wi KRN 21%, 49 T JLREER AN 1)
IR 0.15 4y, HG ARG P 52 ma B /N, b
B T s i EE RS A BRI, O 28 kI /m?, WS
KN 19%., A HLEEBRA R b &G et st B, fr 3t
PR BRI BIER, BT LI A 3 45 HLEERH
BRI ZJ5 AR St 11 ot i J3 AT DRI SR e 30T 4
FART L A 45 kI/m® R 30%., HiA =R

_ 54; .54
£
. X
= 36 136 >
$ Al
= 3
4518 118 &
= =
o
B AW AIDAIDAIDANT A,

# # # # # 3

-
N
w
N
(62}
(=)

HFEG S
EZA— 0 SR SR KR
Bl 2 AFIEMIBRRA T A A bR i 1 e o B R 2 i


杨超


132 TR R

2020 4, 2 48 45,5 10

MUBEHIAFIAE SR 1 255 R N Ty B v, 75 41 kY
FIME R, R 2 Bt il LA A8 = Fh I HLBH AR
R R B b SR T 20 K3/ m?, s
TN =4840 BB R A AL ) e 11 ot i B AN 4 A4 R
A%, 435900 11 kI / m? 1 11%.

& 3 N InAS [ DR BH A R i) PC / ABS 4 4
MR RSB . IR 3 AT LA Y, RISk se
RFR A B4k B P B R 53 MPa. A3 HLE: FELAR 571
T 578 Fe PR S5F , 3569500 (%) [R] st A5 6k (4 47 A i
FERFEARE 48 MPa. AR AP BEIR I A1} hir
iR S A A R

60

5
o
T

PSR / MPa
N
o

0

l# 2# 3# 4# 5# 6#

13 IR T 4 4 b R i

2 2 5 H S IAS [/ U8 B 59 1 PC //ABS 5
SRR RRAAYERE . AR 2 Bl Bl LIE, 20T
S8 PR B RAT ML LA R0 340 LU s AL A BEL R
PEBE. BERRERBHAA R A VE ML SAEE IR T, (2
PC il I AN il A bE o 498 1L h fR B0 76 = Tl T
A LA E PC AY [ At , [] i (7 PC W & A= S5 1k
MG, ittt — 232 fm Al . B A4 T LA iR
BRYEIN T PC (A R e 18, R R P BELAA 590 A B4
HE, B T AR B E B, XL 2" R 1 BELA 25
2% (1.6 mm) M UL 94 V-1 Zed = & UL 94 V-0 %%,
I T A LEE B , AR 5 LA Ao SR Ak AR e
23 & PC 1K1 ML B 2 B B P A
AN FIRTS , 32— AR FELBR SO, 51
T2 it BELAR 791t EL A P )8 A 45 37 3 11 BEL A 55
2% (1.6 mm) M UL 94 V-1 9425 % UL 94 V-0 %%,

R 2 AEHMEMFITE SRR UL 94 BRRESR

BRI / Y el
mm 1# 2# 3# 4# 5# 6#
32 V-0 V-0 V-0 V-0 V-1 HB
16 V-1 V=0 v=0 vl v-l HB

TR 114 i A A6} BELAA 12 BE T A 52,
SRR BN AR AS AR B BELA T BE T R, 57 1k
JEk 3.2 mm BHEHBHAAS S UL 94 V-0 ZIRALE
UL 94 V-1 %%, =%k B FIBE IR R S B AT
A S PLVE T N = Rk 8 AR R 5

IBEIATEBE
2.2 ¥E#FI%T PC/ ABS A4 HHRE 4k 69 % vl

TERSTRBEBHAAFIBHIA PC / ABS & &bk i
MR Mg 32 ZEEE X PC SR A4, £ #F LA e it T il e
AT THBELBR I BE , 17 X5 ABS AH B SRR FH AR,
L ABS 5 it i3 in 2 BEARAA RL R B MEfE . R
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