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Effect of PMMA on the Properties of PC/ASA /PMMA Alloy
Cao Xianwu, Deng Xueqin, Liu Yang
(The Key Laboratory of Polymer Processing Engineering of Ministry of Education, South China University of Technology, National Engineering
Research Center of Novel Equipment for Polymer Processing, Guangzhou: 510640,-China)

Abstract : The effects of poly(methyl methacrylate) (PMMA) on the scratch resistance of polycarbonate (PC) / acrylonitrile
styrene acrylic acid copolymer (ASA) / PMMA alloys were studied through. pencil hardness test, cross grid scratch test and color
fastness test. The scratch resistance mechanism of the blends was also analyzed. The results show that the addition of PMMA can ef-
fectively improve the surface hardness and gloss of the alloy, but when the addition amount is more than 10 phr, the impact strength
of the alloy reduces. The higherthe content of PMMA is, the higher the change rate of the gloss of the PC/ASA /PMMA alloy is,

the higher the staining degree of the friction cotton cloth is, the worse the wear resistance of the material is.

Keywords : poly(methyl methacrylate) ; scratch resistance ; pencil hardness ; gloss ; impact strength

TR A PR i 2 RO 18] A A W RE RS IR A5
HA SRR AR R B2, RERBRNR (PC)/
WG = 2R 0 — NG TR IR Y8 RL (ASA) & 4 BEf2
1 ASA ISR EE  NIPE (i gk PC BT
PERE s | TRA R, R iR B T e P AMEE
U, PC/ASA #RMEREMAE , 7614 Tk AT 2 AT
IR B T A RS R 5%, il i A0S XU HE |
[ EEk EEAT B A B (B, T PC B
i T VLR 2%, PC/ ASA 45 4 1) S 222 5 1T 1) 422
PEA R . RPN T IR (PMMA) A B &
I | OB IR T RO R A A R

BT EIETERE . T PMMA 5 ASA It 2
BOMR, PR PR B 2 B AR S 1 5 1 PMMA Al
PC #5& A iR JE L AT, it n B A 28 . IRIIE,
ASA, PC, PMMA = is it 47311, BEZE & PC,
ASA, PMMA % H I s H 7R #MS H BB, i
HLAAMEREIE R =ou a4 1Y,
1 KIEksy
1.1 EZRMH

PC : 1126A, 7 E8%, LG £ H1;

ASA IR : ASA-MXT00, fif 22 5L 587 1 i 4R
A

EETE : FEEAAIRINUH (2016YFB030200), ) A4 FHEITRIIUH (2016B020242002)
BIAES W, 20, NS A RO T SE. E-mail - ppeme@scut.edu.cn

Y75 B #A: 2018-09-11

SIRAMK: BB, XEEE, X . PMMA Xt PC/ ASA/PMMA & 4 HEBEREZ IR [3]. TR58RHFH , 2018,46(11) : 1-5.
Cao Xianwu, Deng Xueqin, Liu Yang. Effect of PMMA on the properties of PC/ASA /PMMA alloy[J]. Engineering Plastics Application,

2018, 46(11) : 1-5.


杨超


2 TRBEHILI

2018 4,55 46 4,45 11 1

PMMA : V040, % E RS 4k T A FRAF 5

PRTRTEE IS Y (ACR) : M210, H A4 K1k
Tl ka2t

M (55 . Macrolex®Black , /N 7 ;

B4 1010,6280,627A, NIk ( 11 ) AR
AT
1.2 MEAEE

XZAT 87 ML TE-35 B, 3 50 BV AL T &
R AT PR

THYAML: PL2000 L, T8 K EIHLIRA FRA 7 5

RIAS (7)) TlE4% . 430P-1 %!, % [¥ Erichsen
NCIF

R ML ZBC—4 R, TR HT — B ARG I
A BRI

642 FF Y . 670HD %Y, James Heal( 9% [® ) 47 B
VNGB

S EAY . GL0030-0194 Y, fif 2= TQC /A

FL % 236N : GET000A, 5251 7 7 (0 % Rl 4k
AR
1.3 XEHE&

B4R 5 I B 60% 1Y ASA M A 4 PC
/ASA /PMMA LR & ZBY3E W15, ASA i e #
FITR NN 10 £ PC/ ASA / PMMA LR IA Z o
PC 5 PMMA & 14824 90 £y, 54 il PMMA 13 5
[ > PC L. I = J0h SRR R A
) S B 1 R e R A TR 5. ACR ZIEAH, iR
i 6 177

¥ PC, ASA, PMMA J5RHE 90°C T T4 4 h,
SR G S HG AR e B e B A 3850, A E]
BUBFFET ML RR, B sk, Br AL T IXR
Ji -k 200°C, T X 3L EE 7F 235 ~ 260°C 22 f6), 1T . IV X
TR F T X IR EEAIG 10°C , B84 33 >l 290 ~ 330 r/
min,

BE A RRHFE 90°CF 48 4 h, SR 5 il & 45
WELRE, T YA MLIE B BEAE 220°C 22 A, VEYBIE 1
9 MPa, #7128 3 MPa,

1.4 MaemX5 £ iE

(L) TefEgMEREI

B THYBREZ A By it T v B (I 3T R AR 22
Bk TR R SRS A XS SRS A R
MR I B AR R B R HLLT ik
AN [ B i A bR A i 45 P f

PSR i I GB /T 6739-2006 ik, 44 il iz

B E A 5~10 cm/s, s & 10 mm £ 47,
A I DA ) Rl A 8 A A O R, 3 PR T LRI
Ry b SRR (A T 8 Sk A L R R B 2 1) e R
T

+ 7 K ) 8 4 B PV3952 I ik, R A H
1 mm BRIE K Sk L6 N AE H 7 76 A A 3% i &
W #% , %) %] 3 BE 1000 mm/ min, % k& X d8 K~
40 mm x40 mm, ¥YREIEE S 2 mm,

o, 7= ) 3k 4% B EQCT-960-2007 & GB/ T
250-2008 L) K2 GB /T 251-2008 1l izt ¥ — & T FH
PR A 7 EE A A 7E — 2 ey T 55 ) ot R 48, DS
A3 R BEAE AR ()3 PR AN R R DR S S
HE I €0 0 R X R A 1A T (0 SR VT, B
JEE I A R R R S G AR, S5 R P
Gigag

(2) YL

6 iR GB 88072 —1988 i, iR
B 60° T Al kA . SRR AR LA =( L JE YL
FEAH. — VIR GIRERE ) / WA OGIEFE(E

(3) 2=

6 a1 7E D65 YE IR T Il i 56 1y )5 44
R ) 23 (8] AR BRI L, a, b 928 F(EA L, A a,
A b, FRITRA2HA E,

AE = /A’ + Ad> + Ab’
K L—ARGEE (2BF1)
e —A S S L
b——ik ¥ ;
A E——hPRHRIERT S i (2518

— B, MAE Rt 1.7, B R A R 224 1]
B, — W LAE/NT 27, 0 bR BB BT L
(BRI PR SE RE

(4) thifitkng.

Mo R GB /T 1843.2-2008 i, .

2 H#HER5VHE
2.1 PMMA 3t PC/ASA it 40k 5t 4 % v

KT 3 Rl 82 0 e Xy DA [R) ) a5
S BT ARR A AR BE

(1) HHEENERE

B 2 R 3t 06 T A% B0 i T R A O TG
4 3% T ) 48 5 ik, 4n PC/ ABS, PMMA/
ABS™_ 2 1 A A PMMA & & i PC/ASA /
PMMA &4 SRR

H 2% 1 A] UL, Bl PMMA & & 09380, & 41



杨超


#R 2 PMMA X PC/ ASA /PMMA 44 VERERY S 3

TAEREREHE . PC/ ASA &4 B SE 10 B 1A A 2|
HB, 2li PMMA [WEYEREEE h 4H, LA 5 ~ 20 311
PMMA Ji5 HFZE 0 5 42 5 3] HB, 3453 50U A S AR I
b, RS I PMMA F & 2 30 (i, & & AT ZE
fEREREIN 2] H, FARZEINR PMMA & it % 60 /i,
BEMEEMEAR 2H, BT PMMA A B 2w fif
BE WAL, BT LABEZ PMMA ZS IS A3, 4 4214
T R B 2 B

*R1 AEEEPMMANPC/ASA &E&ERSEEEE

PMMA &4t / 4 BB
0 Ki&F| HB
5~20 HB
30 H
60 2H
100 4H

(2) T RS
o AR T 45 0 2 LA I 48 B ] A A
PR IR RS , 6 22 B0 RIRAE B a1,
P22 ACTR BER AL AR AT BV RE , (5 25(H
MU, R RHRIEE RS A AR BN, AR
RS T P
K 1 a5 BT A G220 PMMA 5
iR il
0.4
0.2

4
0.0

-0.2

0 10 20 30 40 50 60

PMMAE L/ {7}

K1 A PMMA &I PC/ASA/PMMA 44 (025 (8

H I 1 AT UL A e R R TS 22 (E Rl
PMMA &t Y36 e K508/ PC/ASA &4
HOIA PMMA &5, —J5 T, BT MR A0 B RS 2 5,
A AR R GRS AR (R 7 93—,
T HEPE PMMA I R R BRI, & 43R
T 32 X0 493 T T 18 e R DX 3l Py RS9 K R B Je 5455
1R NP, & 4 F EmHAUE A 1 1 BE 1148 2%, NInTE
AR, AR TRINE, X PMMA & & /0T
30 B, B A PR RS L i R T AR A1 1 AR R
FIBEAR AR I T A A B 4t v 5 RS AA ) 3 TG4
HhIIIE AR R T3 SR AR AT, AR A S At 25 (E
R 2 PMMA & it o 30 103 B, b4 RHAE L 42 /5
5 A RLR AR e AR Re R E R T
IR 0 R EHCE SN IR AR B T BRI AE
HH L SRS 22 (E D

(3) (LA B ST o

o 242 3 I 4 R B o AR A R E B R R
16 mm AYEEIESL | 7E 9 N 3 R 54643 m ik
FTEEYEE 30 o ) LU BRI I 1) 158 B A8 Ak e ofe S
BRI EMTREL, SRS S M (O 55 90K X EE 52
AT R T TP

[l 2 AR PMMA & & (%) PC/ ASA /PMMA
B A W GTRE BE I EE SRR B ) AR At 2 i [ 2 AT I,
A[H] PMMA 1355 PC / ASA / PMMA &4 G5
JEE S PEE B U0 B 18 i PR R S i e TP A

88
86
84
82
80

% 78

X 76

R 74
72 0flyPMMA
70 30{PMMA
o8 | 60(PMMA

500 1000
JEESEURER / IR

2 K[ PMMA i PC/ASA /PMMA 44 HGE

% 2 AR PMMA 75 &) PC/ASA/PMMA
B B EERE 1000 R 0GR B AR A A EEAE A G
O, K 3 AR PMMA 4 BUHY PC/ ASA /
PMMA & 4> BE42 1000 YR JBE SR AT )3 (15 Dl
XTI SRR () 4), 25 BIR R (A5, aT
L, W SRR, W LR

®2 AEPMMA ZEH/) PC/ASA/PMMA & & BT EI1ERE

PMMA #r 5t/ 4y J6PEE A0 (1000 X ) /% e a2
0 7.87 3%
30 12.9 25
60 21.7 249

(b)
PMMA it : a—0 1 ; b—30 {4 ; c—60 1}
[#3  AJal PMMA &t PC/ ASA / PMMA 442 a4 1000 S 1Y
JAE 17 Pl
H 2 2 n] 0L, & 4 BE 2 1000 YR 5 A9 G PR AR
LB PMMA & 5 A2 LT 4 - 60 3 PMMA >
30 i PMMA > 0 {5 PMMA, it B & 45 i PMMA
TR, B A I BRI R 1 R AR R R
W RE B BE PMMA & = 12846« 0 17y PMMA
> 30 f/y PMMA > 60 iy PMMA, i ] & & 19


杨超


4 TR

2018 4,55 46 4,45 11 1

PMMA (i & B, 5 S BRI, BEE45AR A7 9
R EB , & SR GRS

5%% 45%% 44 3.5% 3%

B4 i R R
2.2 PC/ASA/PMMA 1k & i 5| #AUIE 5 A7

PR By S 45 fi 55 A Rk 1 2 T el 2 2% ) A
PSRRI Ui RN e S VIS AR UR I E S NEAS'S
YEREIE SR L, G A AR T Rl 057 P
B8, B G MRk e A R ey, Rl 1o 1

FET A BRI T, 5 S bRz 2 0%
FESRAE BT, Sk 2 A G AR, 5 RSB IRAR 1
H IR e & SRR o R & 4
MBHE AR B S S3- BB % (8] 35, 17 2447500
TR, AR AR, BLIE 5™, F Dinellj 45 ®9
I R 2 AR 9 D R 85 43 B B L RS AN
GECAE AR FHERIBIR

Pmax

P

S e
Prax— RSB hy—HBURIRATRIL 5 Mo — I KBTI R T
5 SR A S TR I 2

DL 3] DL BE 4 =5 PC/ ASA/PMMA &
iR = s AL

(1) HEe Rz BRI, B & ar
TR A, ] /N R AR R 5 DR I 78 28 ey AN A2 1) 15
BUF B BRI R, &SRR w4k
(1) A A B IR AR k)N

(2) i S A R TP, AT G AR R
TR SR AR 9K, ST+ IR ST AR 1 L A1)
IR IR P AR X35 R, T S e AE
FEARAR A IR TR

(3) KA A 4 11 2R 1H R 488 R 50T LA 1 & 4 b
R, W IR T AR 2SR B, BRI
SRR AT AR .

8 7 P v, 8 A — T A AR AR A
A7 TR AR AL R T, 00 AR TR P R 1
e PMMA 5 & 8y, 5 bRk r A B sy, 5 4
ARSI o 1) G158 B A8 A R B SR A (1 3 (o i
FER R, A AR EE P 2
2.3 PMMA 3 PC/ASA/PMMA 44 2 & %

K 6 i A [i] PMMA i) PC/ASA /PMMA &
S L. LAEBAL, A E B RS, K6
WL, A 41 L (B B PMMA 25 2 04 388 in 2 08 /N )5 1
KEWN A 5 B M i PMMA B, & 411
L {3 2 i T PMMA il PC #B )2 55, ¥ 7
A BRI A, B AREIE nT A 2, 0 H PMMA &
T INRIREE ISP, ASA NN ISR IAR IR 5
Wil IR AR LR Y, 5 ASA TR NG & &
TE— 72 V0 B B 0T 5 PMIMA A28 U0 B DL i
PMMA B REIIAJE, 7R R R ARG, & & i R
FERLE, 2 PMMA i 5 (i), Bl PMMA & & 11
o, A 4a ) LEF S X2 H T PMMA 5 PC 1y
PLREAE, PMMA & & 3Gl & 400 i a7
FEARAR, B AR BE B, L{EF S . PMMA i B i
TR OPEL, Y PMMA & 5 40 (3, 3 1
) PMMA 1 5 % bk b £ 5 bl PMMA 5 & 1)
B, A4 ;ﬁ?ﬁ%,é\éﬁ@rﬁ@%o

28 g
e
=
- 26
24 L L L L L |
0 10 20 30 40 50 60
PMMAE 1 / 5y

K6 AF PMMA & PC/ASA/PMMA 4 4x (1 21

&l 7 AR PMMA 75 &%) PC/ ASA/PMMA
GatrEE . MK T AL, &4 LEER PMMA
TR N . AR AR B BRSSO
FERHEENRZ. BT PMMA WG4 5 196

90
88

1 86 /'
&84 /'
R g /_/‘
0 10 20 30 40 50 60
PMMAZ i / 43

E 7 RIA PMMA &5 PC/ASA/PMMA &4 LR


杨超


HPG Z PMMA X PC/ ASA /PMMA 44 VERERY S 5

JEUF, BT LABEE PMMA & i A3, & 4 G
Bl $ 5
2.4 PMMA 344 & Hae e Era

& 8 AN W] PMMA 75 & (%) PC/ ASA/PMMA
HanyehdisREE, K8 al i, PC/ASA/PMMA
B4 rhil TR ERE PMMA 21 5948 i 25 i i K
JEUE/N G N5 3 PMMA 5, 44 by 3 B 3 e
e H TR A PMMA IS, 7 &R B9 AH 25 AR
W, A4 bR ER . PMMA &R 5 0
J& . A A By b SR EHE PMMA 55 (0 38 0 i FAAIG
R T PMMA A S et ps g, ohdi e,
IG5 A 4 0 vh s 58 B2 F B, 5 PMMA 19 &
HZ, e s

0.

5

w S
[==]
T

=
(=]
T

IhiiiRRE / (k] - m-?)
S

10 éO ?;0 4‘0 50 60
PMMA & / fy
8 “RIA PMMA {5t PC/ ASA / PMMA £ 4y iividisi 2
3 Hig

(1) PC/ASA /PMMA 54 b RH i f)48 4 58
56 R T BE L B DA 5C ) PMMA 1 75 B
Xt G AR TR BE AT W AN, R PMMA
I, & BRI BB KA 2] HB 5 PMMA 5 6
9 30 U3 B, A AR AT BN H s PMMA &7
2 60 i, G B AR AT EREEE ) 2H,

(2) PMMA 7] A 2 4 5 PC/ ASA/PMMA &
SHPEEEE H S R 10 )5, 2 aSAEY
il R . A RIS A (25 (R
PMMA 5 F N SE 3 K5 /0N s PMMA 55 0
BB PPRER 7R BT S G R AR AR T2
A G CURR BB sy , & AR TS BB P B 22

& % ok
[1] Kulshreshtha A K. A review of commercial polyblends based
on PVC, ABS and PC[J]. Polymer Plastics Technology and
Engineering , 1993, 32:552-578.
[2] Chen Q, Yu W, Zhou C. Transient stresses and morphology of

o
o

immiscible polymer blends under varying shear flow[J]. Colloids
Surf A Physicochem Eng Asp, 2008, 326:175-183.

[3] WuJS, Shen S C, Chang F C. Effect of polycarbonate molecular
weight on polymer blends of polycarbonate and ABS[J]. Journal of
Applied Polymer Science,1993,50:1 379-1 389.

[4] &l . ASA BRI & U PERERT ST [D]. K REH TR Y,
2009.
Han Ye. The synthesis and properties of ASA resin[D].
Changchun:Changchun University of Science and Teclonogy, 2009.
[5] EBEIE . PC/ASA &4 [I]. kR, 1985,54(10):27-28.
Mao Xiaofeng. PC / ASA Alloy[J]. Plastics Science and
Technology, 1985, 54(10):27-28.

[6] JElP X, MR, VEVE, F T TR PC/ ABS & 4 HIBE Mg
HISEIRTRSYE [J]. 28} Tk, 2013, 41(6):117-119.
Zhou Zhongyu, Bai Liangui, Wang Yang, et al. Study on effect of
injection process on electroplating property of PC / ABS alloy[J].
China Plastics Industry,2013,41(6):117-119.

[7]1 X . ABS-g-MAH, PMMA FI CNTs %} PC / ASA & 4 PERER
M) [J]. TFE9EN T, 2015, 43(10):32-35.
Liu Wei. Influences of ABS-g-MAH, PMMA and CNTs on
properties of PC / ASA alloy[J]. Engineering Plastics Application,
2015,43(10):32-35,

[8] ESFifF. EMARIBIMIE ABS / PMMA JLR & 4 5% [D]. 1 :
AR, 2015:41-44.

Wang Shouhai. Research on the toughening modification of ABS /
PMMA blends by EMA co-polymer[D]. Jinan:Shandong University,
2015:41-44.

[91 sKN7UE, Hutsr, sl . 22 SRt 4200 iy i sk [31. M Ak
2= .2014,39(3):68-72.
Zhang Lijuan, Dai Ting, Zhang Chao. Summarize scratch resistance
methods of plastic for automobile[J]. Guangzhou Chemical
Industry,2014,39(3):68-72.

[10] Jong I W, In-Hee C, Si-Yong S, et al. Quantitative evalution of
scratch induced damage on polymer surfaces using a colorimetric
analysis[J]. Macromolecular Reasearch,2010,18(6):610-613.

[11] Wong M, Lim G T, Moyse A, et al. A new test methodology
for evaluating scratch resistance of polymers[J]. Wear,2004,
256(11):1214-1227.

[12] AR, #NIREE, BO7, 4F . O RBiR ABS /PMMA & S WF5E
& [J]. TRESRHN T, 2016, 44(2):134-138.

Meng Zheng, Sun Zhaoyi, He Fang, et al. Advance in research
of ABS / PMMA alloy with high-gloss and free-spraying[J].
Engineering Plastics Application, 2016, 44(2):134-138.

[13] Brostow W, Chonkaew W, Mirshams R, et al. Characterization of
grooves in scratch resistance testing[J]. Polymer Engineering and
Science, 2008,48(10):2 060-2 065.

[14] Dinelli F, Leggett G J, Shipway P H. Nanowear of polystyrene
surface:Molecular entanglement and bundle formation[J].
Nanotechnology, 2005, 16(6):675-682.

[15] Rybnicek J, Lach R, Grellmann W, et al. Ternary PC / ABS /
PMMA blends-Morphology and mechanical properties under
quasi-loading conditions[J]. Polimery, 2012 ,57(2):85-94.


杨超




