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AZEE SAM B3t PC/ABS &4 18RI 2200

ERGA B R, TER
( Liga kR R RARRAT, [ 201799)

FE . @ IR T (SY)- A E (AN)- B k82 BF (MAH) = T3 R 4 (SAM). F % 8% &5 (PC). A M i —
T =M - R TH A (ABS) ta gk ki, 51 & T — A& PC/ABS &4, T T SAM ¥ MAH &% A B i An & xf
PC/ABS &4 it ey Hvh, 2 RAW, SAM 8975 T A 2 %A% PC / ABS 4409 6% &, % 3 F MAH #9481t
12% J& ;Et/h H AR T G AL T B S BER T H - R R4 (SAN), [ & MAH A& eyt — 38w b iF
REH R, Abk ok &3 AR RSk (MFR) K KK, & AE 89 MAH 284 12%, K% SAM (MAH 4
A 12%) ARG, PC/ ABS &4 5 B h I BRG] Ak sz a9 A5 3 B B B 0 oF 5% B fe MFR 32
AR % SAM RmE A 7.5% B LR AR AR R AR, JLIT R A 5.3%, AR £ G A S dh 28.6%, Bk 0 b KB EH
49 k)/m?, % W AR 8 2512 MPa, MFR % 12 g/ (10 min), SAM 4% PC/ABS 4450 % B e L 2 by T 1
2-F 25 My P LI SAN A K MAH A A 5 PC R T4 a0 3 AL IR A4 69 S E 4B A4 & R B A ks E 3G A, B
WIZARKE PC/ABS &4 4tH 22 R B A T % ANA 5 Su b el M AR
KB : RAKBREE / WM — T =0 — R T A& BRI — Rl — B oRIR BT = LR R F
Hea ok R iRE; B WAL S R s ik R
RESHES . TQ3223  XHkHRIRAS: A X E4HS: 1001-3539(2019)06-0008-06

Effects of Micro-Crosslinking SAM . Copolymer on Properties of PC / ABS Alloy
Li Xinda, Li Wenlong, Ding Zhengya
(Shanghai Kingfa'Sci. & Tech. Co., Ltd., Shanghai 201799, China)

Abstarct : Low gloss polycarbonate (PC) / acrylonitrile-butadiene-styrene plastic (ABS) alloy was prepared through melting
blend with micro-crosslinking styrene (St)-acrylonitrile (AN)-maleic anhydride (MAH) terpolymer (SAM), PC and ABS together.
The effects of MAH content in SAM and SAM amount on the properties of PC / ABS alloy were studied. The results show that SAM
can effectively reduce the gloss of PC / ABS alloy, and it is more efficient than traditional high cross-linked styrene-acrylonitrile
(SAN), especially when MAH content is higher than 12%. Instead of more significant improvement of gloss reduction with further
increasing of MAH content, the notched impact strength and melt flow rate (MFR) are obviously decreased, the optimal MAH
content is 12%. The gloss of PC / ABS alloy decreases rapidly after increasing SAM amount (MAH content is 12%), but with fur-
ther increasing, the gloss of alloy significantly slowes down, meanwhile notched impact strength and MFR keep decreasing. PC /
ABS alloy with SAM amount of 7.5% has the best comprehensive properties, which gloss is 5.3%,28.6% of blank sample, notched
impact strength is 49 kJ/m?, flexural modulus is 2512 MPa, and MFR is 12 g/ (10 min). The mechanism of SAM for reducing
gloss of PC / ABS alloy is that it can make the surface become more roughness with effects of both cross-linked SAN and branched
compounds generated from reaction between MAH and PC. This kind of low gloss PC / ABS alloy material has been used for interior
trim parts of multiple automobile brand vehicles.

Keywords : polycarbonate / acrylonitrile-butadiene-styrene plastic alloy ; micro-crosslinking styrene-acrylonitrile-maleic an-
hydride terpolymer ; gloss ; notched impact strength ; flexural modulus ; melting flow rate

EITES : 250Gk, 1, FENF T AR &0 FAFFSE E-mail : lixinda@Kkingfa.com.cn

WYr#s B B : 2019-03-26

Sl A Akak, 25500, TIEW . 3ciE SAM 2L Yrxf PC / ABS &4 PERERYSZIR [J]. TA23RY ], 2019,47(6) : 8-13.
Li Xinda, Li Wenlong, Ding Zhengya. Effects of micro-crosslinking SAM copolymer on properties of PC / ABS alloy[J]. Engineering
Plastics Application, 2019,47(6) : 8-13.
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RERIRIE / NI - T 0% - R IR38kL (PC/
ABS) &4 e—FAE R R TRER HAPERESS &
T PC B B e i R | v A PG R BHAR R
LKz ABS A4 B A BT | TR 750 Rl dple 11 £
R R TR ML GBI A A
H BT A2 T2 RN B STAER, kG
HEIRAATI AR &, PC/ABS 48 12 H
TFALGRR RS I TAR S X . T
BRI 2 B P R DI 2 1) S S A FHHT R ) 25 3 XU
P e A R G R kA OB IR He
TR AT 4B SR AR K31 Bz 4 60° ff1 (61
INT35%, T PC/ABS &4 A B GIRER,
ME LU A G B BE T R AL Gtk —
I LR G R A T I YA B H R R T T
JPA AR B AR K R R A SRR PR R g
T HUROGEE) PC/ ABS A4kt

HAET LN EA L5 T PC/ABS 454 .ABS
JEPERE RO BT, BN, A AR S B SR T TS
XL PC/ ABS A 4 G FE RS2, A BRI 9 I 1
AR EL R TH 2 (A5 G B O, P F e 4 v B
3 s ) S el A5 128 AR 5. 14 2 2 ) A LI
RN R T A XN PC/ ABS & 4 it
PERERY SN, Fe A & BRI FE T YRR 240°C B ELR
& 80°C . VE¥A T /7 2.6 ~6.1 MPa. T i 13.9 ~
32.3 g/s if, Wi PC/ ABS 4 EA & iy o il
PEfE; T3S U LB, TCHLER X PC/ ABS 41
AT S R, Bl A TC MR Jin 2 (4 34
PC/ ABS &4 (161 i B i FRAIR, [ Hsf 25l g e A
RGO B R (MFR) #2585, wh i 5 R R B
fa ® BT T ABS BIA N T2 OBV AN A T
HEFI SR 20 — N W I HE 2R 4 (Blendex BMAT)
X ABS JGEEBERISENA , 25 R R AL ABS FEAIK
JEE B RO B S, A SEUR] BE RS B AR A R
SEURI S EB R A G, R R IEORE BRI B AL
RHhT, Blendex BMAT BES i 2 Ik ABS A EEE
. BRI SR e M RERRUE I GEE PC/
ABS &4 kB b e BA R R A
SABIC /A # f LG9000, {H )& i T H: PC & A i,
T ARl R — i, BRI T TR . L aniE
A RRER 2 TCHLIE YE R sl FRaR A 28 R 43 3
PERZEAT ALY EFI o ] LR EPE R (H2 R &
TR Z B 5B, =R g, 33
J12EMERE TR, JE & th A A, 55 AR

ES XGRS ETp e Y SIES S % 7 N R g/ " B
AV KBk B 5, AR = . PR G A 2 i
— I TF R AR R AN AR AR B 3 ' B
o

& RABHT T Sk & ik, H PC / ABS &4
PR AT N TVRA SO s T HRAE T,
FHTRACHE D SRR, S T % P IO
RET oK, EH I L T —Fop B s R0 5 o, B 3 't Bl
I, AP CBI & —Fh IR AR 20 (St)— T
& (AN)- Dbk R I (MAH) = JCE R Y (SAM), H
H MAH /9 5% & AT 7E — & Y [ N TR B . SAM
Oy T 45 R R 1 M MAH 58 A B S 0 5 R 1%
£, 015 PC 2T Hp it 12 35k A KON T4z 4 #i op
F T i K 2 A R R 3 & 2B Ry B PC 4T
§iE B IE B SE AL S A B S Bk by B S Ak sg
BXZ5 R %) PC IEIR R W A B 48 22, By i 5 2
R TIE N HLRS , B4 SAM A B BAfF — e f
PSRRI , L ELA LSRR, L B 8 55 A
VEFART LUK I BER#AIE PC / ABS &4 R DGR
RBEEOCHIE . ZEF L SAM AR G, 4
T LA TERENL R AYIOERE PC/ ABS &4k IF 5
G5 T SAM H MAH 7 548 L DL K SAM B
T AR Xt PC/ ABS G 4 Y61 AN HLE BE 1Y 52
M)
1 SLEHES
1.1 EZRAH

PC : TARFLON FN2200, H 7 H %=kt 2t ;

ABS : ABS275, gt Aimib T4l

1 SCHR R 2 — PIRITE SR ) (SAN) : BMAT,
2 E GALATA A ;

SAM : MAH %14 3%,12%, 18%, 26%, [ il ;

e Bk . CB5093, i

Z B 2B S R BR 2 o BRI ) .
1.2 F2XERME

XURFFBF HHL . SH-35 AU, B 50 W AR S WA
A BRI

HEIEHL: T8O Y, i g R IBHLAE AT FRAF

i B SORERRBSE AL - il 5

Z AL GM-268 B, FifE AR
WA R

T RERERKIGHL : 2010 AU, fE[F ZWICK A7) ;

PR R e HL . 5.5P Y, fE [ ZWICK A 5

MFR 1 : CFLOW Y, #[%] ZWICK A F] .
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1.3 Hmhl&

Y35 e gad TR A BE Y PC AT ABS.L T G
PO T T R DA S B e R b 4 R — S Y i L
BG4 5T, INABUEFTF BT AL, BF 0 R R e
260 °C., W45 % 2 500 r/min, Zead kg 3t
R BFH R R, AR TR e AL
SR RNARIE 1SO A AN R S0RE &, TR E BEE
260°C., 43 S FH 5 R BB X L R G B
1.4 MgemiXs EAE

Fi2 18 GB /T 8807-1988 Mzl ke i G, I
wAEN 60° ;

FERE1SO 178-2010 P 5t Y 25 iy s A
RIS 2 mm/min ;

iz B8 1SO 179-1 ;2010 il 2k &E & 1% Bk 0w
droR PR 5.5 J, VBB O, B IR
2 mm;

Fi2 B8 1SO 1133-1 : 2011 I ik A & 19 MFR,,
RGN 260°C, 2 M 5 kg.

2 ZR5iTE
2.1 SAM ¥ MAH 4 % % {t 3+ PC /ABS L4t %9
EA]

AR MAH &1 SAM % PC/ ABS &4t
fERYEZIR, 25 1 & PC/ ABS &4 it J5 , L 60 45 PC
F1 40 17 ABS YER728 FIRE fh 43 S5 T A3 ML Ot
I SAN K AN[E] MAH & & 1Y) SAM [ & & 1 74T HE

*®1 AE MAH&E SAM K PC/ABS &&BH %
*A‘*‘/I’ 1# 2# 3# 4# 5# 6#
PC 60 60 60 60 60 60
ABS 40 35 35 35 35 35
SAN 5
SAMO3 5
SAM12 5
SAM18 5
SAM26 5
PR 0.2 0.2 0.2 0.2 0.2 0.2
T3 7 0.5 0.5 0.5 0.5 0.5 0.5
R A 1 1 1 1 1 1

7:: SAMO03, SAM12, SAM18, SAM26 % /1k SAM H1 ) MAH £
M 3%,12%, 18%, 26%.
K 1 R MAH 5 SAM Xf PC/ABS &
SICEEE IR
M 1AL ARSI R 25 1 PC
/ABS £ 4 dl (1 FE 5L ) R = ik 18.5%.
X FEEGEW N PCHY A BOGE R, HAE PC/
ABS 4y 60 / 40 (& F i PC /Ely “HEAR”, 2 Je
W5 T TR R0, K ABS AHALZE HH, BIr LA

18.5%
18

HEHEIE(60°) / %

€1 A MAH &5t SAM T PC/ ABS &4 G
ARG T B 80, AR RRAT SR R I B v WO B
AR TI SAN AR (27 B A ) 06 PR B T R AIG =
8.8% , f A 25 FHEE AL 47.6%, 1% T 82K N s
5 BMAT 1 SAN 4 it | & —Ff g B 28 1 SAN,
Horvia e B K HRIIFUR, 5 PC/ ABS Jtk
IRMEAER 122, SRS h FAHAEZ &4
FERE AT, 38T R TEORLRE 08 B 5, DT
SEELESCAE e A MAH &850 31k 3%,12%,
18%,26% ) SAM AURE S (3~ 6° #Edh ), HOL &
I N 11.1%,6.9%,6.3%,5.2% , A XF T 4% (H RE
(1" BEdh ) #A A AR BE I FAIG, ELREE MAH & &
FIBENIZEET AR . AN SAM J&—Fhai A3 16 PE R
IR A RO IR R G iZ R G YR PC/ ABS &
4 2R THIG TR B HA SR B AR A - — i A
BRARE A UM S0 BMAT AU 325 SAN %L
JXFPC/ ABS & & MG AT EHE M BRARRICE ;
73— 7 T, AE = AR R, i T K A
IVER, PC 4385 rh i Hs o MRt s & AR WL, 87 4
TEPEFREE T SAM F MAH 143 & A= T3, 88 1 1%
PEIR LAY, HT LU PC 431 H i S oy 24 77 A= 1)
FRILLL K H B A & AR B A RN B
“PC-MAH-PC” 44 i1 AL R A I A2 Ay ™9, fifi
HABXT o B i KR £, 5 544 PC AT ABS (1)
SR A R MR R A, BT Lo Tt # b & W 2 A
FE BRI, SEIEEROR . WX He T DRI, B
MAH & & /) SAM (SAM12, SAM18, SAM26)
THYERCR I AL TR sc Bk SAN, X B T LA B
FIRiR AL, B T 3EA 226 SAN FE AN i His T
SR A GBS IR B R RN o Bl MAH 5 5 11
BN, H5 PC Y S e EE— B, PR A B L
“PC-MAH-PC” &), I SR 2] — i B
J& A YR S AH BB IR B as B rh ok
HEF R T4 , (R Sl 2 TEDRELRES B 1 R 28 6
T2, Bl Y SAM H MAH & & 1 12%
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PUG , FHETH A i B R AN .

B 2~ & 4450 88 T SAN LK A [6] MAH
i SAM X PC/ ABS 454 it 11 w5 5 25 il
PERS R MFR S5 RERYSZ I .

B vk R / (kI - m2)

&2 AlE MAH &) SAM T PC/ ABS £ 4 [k 11 nfrfi i i
2600 -
2400 -
2200 ||
2000 -
1800 |

45 i A/ MPa

1600
A

200 rp

i 17.5 ,

g 150 ,égé ?gé é%g "

5 125 égg %%% ggg ggég

- 100 22% Zéé 22% ééé .
= LB

El 4 R[F MAH 9 SAM T PC/ABS 441 MFR

W& 2 ~ 18] 4 AT LA Y, AHX T4l PC/ ABS &
G (U RERD ), THERI B ALETS PC/ABS & 41
5 AP A /N g TR T vk B BE R MFR
AR EE R TR . X F BRI TS 2o k5
AREEHE SAN, I 2 i1 T ROWBTAE Y “PC-MAH-
PC” S5, HA BT FA I — s Wi RARZE RS
AIAAHZS ), BT LA 28 P I R, 25 e P A
I 7ESZ B I E RIS S e A A ZE W) T 14
SRSl o~ €7 L% 7 g MR s v Y- A Y
[ A AR 2L BHA K, 520 T PC, ABS RIIETESZ
PR R B2 shRE Sy, A3 AR MR TR U9 4y
B MAH 1) & it 12% LA, RGP AT
DAE— 2B REAR, (ERARE Y Bl 11 o if 58 B2 R MFR

RS W (AR S 2R A BRI RE R KRR,
H IR MAH 5 B SAM SZBRI & XN, 2%
A VL EARTETE RN PC/ ABS A 4 616 FIH #IL
PERERY R M 25 v LA H, SAM I JERICRIE T
Ji# 5 A BMAT 1) 8 22 Bk SAN, H: i SAM12 () 25
APEfe R, YR TTIA 6.9%, B 2 25 R 5L Y
37.3%, fk 11 ol 35 o0 56 kI /m?, 2l A
1 2420 MPa, MFR 4 14 g/ (10 min), #5145 4 76
Y IKF . LT SO L SMAL2 1 A58 6 4,
LRI PC / ABS & 4 PERERI S
2.2 SAMI12 A e 3t PC/ABS 441 48 04 % vk

# 2 I AN[H SAM12 #Jin e N PC/ABS & 4
BTy, it SAM12 & i, B ESH AN Xt PC /
ABS &4 PERERYSZ I, FLA5 4 5l an &l 5 ~ 141 8
No

R 2 AESAMI2RMET PC/ABS A& EH %
g 7 8" 9* 10° 1" 12*
PC 60 60 60 60 60 60
ABS 35 375 35 325 30 275
SAM12 0 25 5 75 10 125
B 0.2 0.2 0.2 0.2 0.2 0.2
T 0.5 0.5 0.5 0.5 0.5 0.5
SRRk 1 1 1 1 1 1
20 [18.5%
18 TR
16+ 4.8%
o) 14 |
g 12}
w10k
E 8 | 6.9%
’ 6t \,5£%\4_2% 4.1%
4 L ——m
2 L L L L L L
00 25 50 75 100 125
SAMI2JJiiE /341 / %
E5 A SAM12 Bt N PC/ ABS & 4G
~ 80r
E T0[g 6
~ 60
< B
~ S0 4
55 40
E o3¢ 26
E 20
)
10 -
E=

0 0.‘0 2.‘5 5.‘0 7‘.5 16.0 12.5
SAMI12JFi /040 / %
56 Alh SAM12 #sfinit N PC/ ABS 454 ik [ npili s i
NS W] LA Y B SAML2 780 A i,
PC/ABS & 4 G S 30 H BH S i) R a3, He
PMLER G E—5 i TR, — 5 T SAM12 FS N i3 fn
HEERECH SAN 2, 5 — G T2/
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3000 B CTIR R B A AR A ANILER G , HoRR S

§ 2750 | HERAG , S EA A, B AT S s

@ 2222 :2325 2386 %HETKHEYEZ[% Mo élj:l:%A SA|\f|12 (ﬁﬁﬂi?ﬁ%é‘z\%{%

= I AR AR T HERE R BT LA 5

= el SAM12 G438k 7.5% I PC / ABS & 4 454
S PERERLAE P OBIREE A 5.3%. R 2% FIAE 5L 1

00 25 50 75 100 125 28_6%, ﬁ;& ] {p[::ﬂ}ﬁi]}fj’g 49 kJ/ mz’ Z‘% F[:H gﬁtlﬁjﬁi

SAMI2JF 535 / % A 2512 MPa, MFR & 12 g/ (10 min),
K7 IR SAML2 R PC/ ABS & 4 i i bk it 2.3 EAKR

w001 % 545 BRSNS I8 SAM

S NG #IIOL PC/ABS & &M E 2tk A FI

S 125 v ERA TR H 2 REA [ R A A

& ol : T TR T At B 36 R A O B, A

g 50| Fe B PEE T 5 3.0% , F I SCHURZAS T2 A, Al i T

= 2 BAE BRI T2, MR T2 VR

0.‘0 2.‘5 5‘.0 7‘.5 16.0 12.5
SAMI12JF 5344 / %

%8 AN SAM12 it~ PC/ ABS &4:11 MFR
PERRIFEEIA, (115 5 PC Ay B AR BEYE I, 7= A T &
“PC-MAH-PC” &Z &1y, MARMEIS L TR 24
SAM12 Jfi f 43 B it 7.5% L) s GRS TR B
SR , ISR SAMA2 (¥, PC / ABS 441
T BRI

ME 6 ~ & 8 ATLIE ), s SAMI12 & 5%
Wi, PC/ ABS &4 1 BB T i s i v S B
T/INIERIEE N, J5 SMOF IR BRI, 25 i st i i v
&, MFR RN, SAM A —J7 I [ 4 Z& vp
SIAT WIS H PRk A i fE R, 5 8ot
Fpi i BEVR/ N s 55— TH B T3 MAH #5453 7] LA
FIPC J 7, 1fif /b i 22 Bk SAN #5435 ABS #H %
PRS-, T AAE SRS 1 L #E v, A R T4 ABS
AR AR, (A5 43 TR 3R A ROSE s/ )N, A ) ik
DR B SR A A5 G 0, TR 22 ity
AE e, A BIIG AR Y, (AT B 1 v SR B K. Y
SAM12 & /I, BE AR i B 32 5, A A R
PIPESE I, sk 0 bk e B O s TR R SAMI12 B
S HE— 2D R, W S5 ) 7 B TR & kg o L 5
ANV 2 23 N PC AHFT ABS AHHP AT Y, A B
SR SAM AH, PRI H T SO R EE B 0, A B Y
“PC-MAH-PC” #1234 22, JT DL 25" iy 5 A i 3
KR R BT PR Ak, KaE i KIS ]
FHAS3F35 8, T L MFR BT/, BRI A v 9 —
SO L BT A= ()l B e X B Y, 25 5 FE N Tl B 5 T

i #RPE R S 44 AT AR A ML) BRI R, R
0 A 388 ) 25 S A I PR RE DN, S 2% P A Ak
MR T LR 5 A 4508 T 220 485t T AR 4L
3 it

(1) I SAM R A &L A% PC/ ABS &4 1Y
JGEERE Y SAM H MAH Jii & 738U i 12% LU
HAHCROR W AL T 2cHk SAN, B MAH &
HE—EHE N, DGR AR ., e 1 bt i R A
MFR Z#i AL, SAM12 HAT et i 25 A R BE L ot
PEIE R 6.9%, FEAR 2225 FIAERY 37.3%, ik 111 i ik
JEH 56 kI/m?, Il M Rl 2420 MPa, MFR
414 g/ (10 min),

(2) B & SAM12 5 fin &5 (49 3% i, PC/ ABS &
4 DGR BE T MR 328 B A, T afe 11 oo o 5 32 2
RS 5 SOT IR IR, B SAM12 Ji &2 7050k
7.5% AP RERA AR ZR B PERE  OGFEIE T 5.3%,
R 2825 PR il 1 28.6%, Bl 11 b ol 3 57 > 49 KJ
/m?, 2 i A Ol 2512 MPa, MFR Sl 12 g/
(20 min),

(3) M L IR IS e SAM il 5 Y6 PC/
ABS &M EHC B T2 MRE NI, A 3af
MM CRCR FZRG5 VERE

5 & X o
[11 SR&EM, SIS, R, 5 RG I PC/ ABS Wi S5 1 fE
WFFE [3]. ) 446 T, 2016, 43(22):58-59.
Guo Chunyu, Hu Jiahai, Zhu Quan, et al. Preparation and proper-

ties of automotive switches PC / ABS research [J]. Guangdong
Chemical Industry, 2016, 43(22):58-59.
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