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Preparation of high impact PC/ABS alloy and resin selection
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Abstract : In order to investigate the effects of resin matrix properties and compatibilizers on the properties of polycarbonate
(PC)/acrylonitrile-butadiene-styrene plastics(ABS) alloys, two different melt flow rate(MFR) ABS resins, three different manufac-
turers' PC resins, and three different types of compatibilizers were selected for comparative experiments. When PC and ABS resins
with higher MFR are selected, their thermal flowability during processing are better, and when blended in a certain proportion, the
mutual fusion between PC resin and ABS resin can be improved, resulting in better performance of PC/ABS alloy. Through experi-
mental comparison, it is determined that ABS(HF681) and PC(2805) are the resins with the best alloy properties. Compatibilizers
play a crucial role in PC/ABS alloys, as they can reduce the interfacial tension between PC and ABS, increase the bonding strength
between phases, improve thermal stability, and enable better mixing of the two phases, thereby enhancing the overall performance of
the alloy. After a large number of experiments and data analysis, the results show that ethylene-methacrylic acid copolymer(EMAC)
has a significant effect on improving the toughness of the alloy and performs the best in comprehensive performance. When the addi-
tion amount of EMAC is 1.5wt%, the various properties of PC(2805)/ABS(HF681)(mass ratio is 70/30) alloy reach high value. The
prepared PC/ABS alloy has an impact strength of 74.2 kJ/m*, which enables the alloy to better absorb energy when subjected to
external impact and is less prone to fracture. The tensile strength reaches to 58.42 MPa, ensuring that PC/ABS alloy has sufficient
strength and stability when subjected to tensile loads. The elongation at break of PC/ABS alloy reaches to 87.5%, reflecting the
excellent flexibility and ductility of the alloy. The bending strength reaches to 80.46 MPa, which enables the alloy to maintain good
rigidity and deformation resistance under bending stress. MFR of PC/ABS alloy reach 12.875 g/10 min, indicating that the alloy has
good processing flowability and is easy to shape and process.
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Fig. 1 Effects of different ABS types and its mass fraction on properties of PC/ABS alloys
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Fig. 5 Effect of different PC brands on mechanical properties of alloys

m?, X HEARTE] PC LA A5 4 i wh il 5 B B AR 2
P PC(2805) W IR T 45 19 & 4 i) wh s 5 i 2 = 3%

M Y S UL, B PC(2805) 44 i Fll ABS
(HF68 V) g T f5 (145 42 REAG T 4 B AR 254k , 3k S5
R MFR B K N T sh B A A HE R . i
BE LA T = MFR Al a8 B2 11 PC(2805) B i ok
#1145 PC/ABS &4 .
it — AR R FR S PC XA 4 AH 1 1Y) 52
e, 3 A PC il £ 1A 4 vh il T T ) SEM B - G [&T 6
7R, #2 B8 PC: ABS(HF681)=70:30 fi4 i & HL 1 45 &
4o I 6a T LIS S I B 4G R84 , 77 AE M
Wrd, G a AR 2E , 1M ER R 6b FTE 6¢ AT L, &4
W ThT AR R IR W BUR , B S AR AT X 5 PC
() MFR AEAE R 8 OCI5E o I T sl PR 1) PC il 4%
()& AT A BRI, 25 b, B PC
(28051 G A il 5 Skt

(c) 2805
E6 RIS PC Y PC/ABS & 4 vhai 71T (19 SEM AR A
Fig. 6 SEM photos of impact sections of PC/ABS alloys of
different brands of PC

&7 & PC,ABS LA K PC/ABS Y FTIR i &l . i
& 7a i3, 46 PC B HRAF % £ 247 T2 967 ,1 769,
1 502, 1 450,370 cm™', 1 300~1 200 cm™, 1 218~
1 014 cm ™' F1850~705 cm™ JLAL . A4k 47 F
2967 cm X i —CH, I SOS PR 46 12 1) ; FRAIE 6
2 F 1 769 em ' WY B, X W C=0 {46 9= 5 5
1502 cm ™ b EE IR I C=CIR3h 5] & ; 7F
1 450~1 370 cm™" [ B X 5 —CH, 1 4 iz 3 ;
71 300~1 200 cm™' FA B XTI 5 PC F5EAOIR 30
FRAEIEA T 1 218~1 014 cm ™ W3 2 544 (14 480 T
RT3 BRAE W57 T 885~705 e Xif [ 2544 12 ) THI
HMETE o B To MBI R4l ABS, FLARRAE 06 2 22



IR, 45 b PC/ABS A 4 il 45 B i fie e 41

PC

2967 cm™
-1
1769 cm 1~502 /7‘ | 705 cnf-
ABS M= /%014 cme!

1218 cm™
/ : 7
2237 cm-
1602 cm™ \ 966 C{n"
PC/ABS 1495 cm’ <
697 cm

roas Tl

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm™!
K7 PC,ABS VAKX PC/ABS 44 FTIR i &
Fig. 7 FTIR spectra of PC,ABS and PC/ABS alloy

£ 2237,1602,1495 cm ' 1966 cm™' JLAL . ABS
DR I B RR AR I A T 2 237 em Ak, T E T C=
N AR 45 i B 5 | 5 25 2 5 AE W IR A 1 602,
1495 cm™; T 5 1E 966 cm™ &b A5 W U % 5 697
cm X TR B R UG, Bl 7¢ A PC/ABS &
4x(PC: ABS=70:30)AY FTIR 341 , M7 (1) PC A RS FI
ABS 4 i 1) FTIR 1% 1 34 A Bt (AR 380, I U 9 4k 7
2T AT I AL AN S R, TR Ik mT LI T PC/
ABS & 4 1y BRI AT R i 2 [ ) k2
AR,
2.3 AEAMEL

W FIR SIS, B 5 DL ABS(HF681)#4 i Fll PC
(2805) M B4 il 55 1 & A PERE T 4, (H 32 AR [R) 20 43
AR BRI, A SR A 3 T 2s . B, Xt
[t T MBS(M-724, EXL2620)F1 EMAC(1125AC)3 Fi
FHZFILEA A & T X PC/ABS & 4 PERE RS20
Horp A 4 i £ 16 A 356 1 PC(2805) Fil ABS(HF681)
B, PC: ABS i bl 70230, &4 il Jy 4R RE
R R 8 FiR o

&l 8a & 3 MU [AAHZS I A S PC/ABS &4 1
w5 B AR AL 2R, i I 8a T LA BIAH 27 A
J&i . PC/ABS &4 1) it i B 52 300 ) 41 386 s R A1
[ i 3 (E = PR AR 28 R R AN [m] |, AH 28 A 2 X6F
P o B ISR 45 AT 25 5 . MBS(M-724) il A 5T i
IR 0.5% 15, PC/ABS &4 i b s BE ik BBk,
4 70.1 kJ/m’, 1 MBS(EXL.2620) FIl EMAC(1125AC)
AHAS AR SRR AN BT 2 73 800 1.5% I, 3k 3) T il
SREFIE(E , 2050 69.1 kI/m*F174.2 kI/m*, w5 i
IR B WG I R B A A 25700 5 S R 15 i 2 25 AR
X N B4 4 PBORL T AR B S PR AR I
W T K BE . AT AT R4 S5 PC ORI
ABS HIZHUBEBL , 'EATTHE PC A ABS T AH St 1 b ke

80 - —a—M-724
—e— EXL2620
75 ¢ ——1125AC
b"g 70
2
= 65
B
5
£ 60
g
E« 55
50
45 1 1 1 1
0 1 2 3 4
Compatilizer mass fraction/%
(a) Impact strength
62
—a—M-724
61L —e— EXL2620

Tensile strength/MPa

——1125AC

54 I I I I
0 1 2 3 4
Compatilizer mass fraction/%
(b) Tensile strength
84 L —a—M-724
—e— EXL.2620
——1125AC
£
S 82
=
B
=
£ 80
z
=
£
5 78+
s}
76 +
Il Il Il Il
0 1 2 3 4
Compatilizer mass fraction/%
(c) Bending strength
16.0 -
155 - —=—M-724
15.0 - —e— EX1.2620
14.5 - ——1125AC
14.0 -
T 135¢
g L
E 13.0
o 125+
T 1201
E‘ 11.5
= 11.0
= 105
10.0
9.5
9.0 L L L
0 1 2 3 4
Compatilizer mass fraction/%
(d) MFR

8

IIARIRIARZS 7 (4 PC/ABS 45 4 Ak

Fig. 8 Properties of PC/ABS alloys with different compatibilizers
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