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Abstract — The PC/ABS blends were manufactured with high shear rate processing. Changes of the blend morphol-
ogy were analyzed according to the screw speed and processing time. To find optimal conditions of the high shear rate
processing of the PC/ABS blend, blend morphology and size of the dispersed phase, ABS, were observed with a SEM.
Also, tensile properties of the PC/ABS blends were measured to investigate the effect of the high shear rate process with
the screw speed of 500 rpm to 3000 rpm for processing times of 10s to 40s. Especially, to observe the dispersed phase of
the PC/ABS blend clearly, fracture surfaces of the PC/ABS blend were etched with chromic acid solution. As screw
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speed and processing time increase, dispersed phase size of the PC/ABS blend decreases and mechanical properties of the
blend decrease as well. Especially, at screw speed over than 1000 rpm of high shear rate processing, mechanical prop-
erties of the PC/ABS blends decrease drastically due to the degradation of the blend during the high shear rate processing.
Consequently, the optimal condition of screw speed of the high shear processing of the PC/ABS blend is set at 1000rpm,
in this study. Under optimal condition, the PC/ABS blend has relatively high mechanical properties with the relatively

stable micro-structure having nanometer scale dispersed phase.
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Table 1. Polymers and anti-oxidante used in this study
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Materials Abbreviation Supplier Molecular weight
Polycarbonate PC LG Chem. M, =9,700g/mol, M, =22,400 g/mol
Acrylonitrile-butadiene-styrene ABS LG Chem. -
Bls(2,4-d10umylpheny} pentaerythritol ) Dover Chemical Corporation )
diphosphite)

Korean Chem. Eng. Res., Vol. 52, No. 3, June, 2014



384 olES; - §Vd - olab] - B - A -

stiTh PC/ABS BH 9] RERA] &S FAAAA WA
(Scanning electron microscopy, SEM)< A}-&3}(JSM-7000F,
JEOL) 803+ Wi 518 §- oflFdef] wh2 vfebd o] Wsks njws)
of 3ot

2-4. U= ik F7| £H

SEM ARz o 2APge] 2742 o|n]R] 24 2 7RI Tmage J
(Image Launcher, Broken Symmetry Software)E ©]-851 57313
th. 7t 2219 PC/ABS ER1= ibide] 278 gt #Haghks
ALk vbA] S A ()& olgste] Bt} x=1aks ALt
e

m 1
Zn=1nlD1
i 2
_(D;—m
o [T (D) o
n
m: 4P A7 e Hat
n: SEM AR W 4R 7l
D: 7} Vel A7
o: AV A7) At

2-5. 7IA™ 54 2AM

PC/ABS =RI=0] QUM HE fl8te] Tdie FEl = AlEd =30
PC/ABS 83 =5 t}A] Pelletizingstal Hot-press(Model No.3925,
Carver Inc.)& AME-310 JIS K6251-8 1142 whE QA AL A=
STt Pellet™ 772 == ] 240 °C sollA] 101 B2t ol dskolo
™ 3000 psi®] $FEe 5t FA 7Feto] S 5, 2edsigivt
AL Instron®4467S ©]-8-5}91 2™ cross-head speed= 20 mm/
min, Load cell> 30 kKNO_Z 17g3lo] AlsI T ek Zo)7] 9
ato] ol Bl Haghs A0 A Sk Bk Fsted Al

Ao Qg 9 Age T
3. Zn o nat

3-1. ol E0] 2 REZX| K&

Fig. 1 A8 808 o] g3 o33+ PC/ABS EA=2] 3}
S Uehd Zloltt. Fig. 19] (a)= LAThS: 71ekA] ok Auke-
=9 o] ek o o] BAabgo] o FE HolV|=
S} FEl51| Holx] et BUe 212 [T o] FHS
AR (b= AFAL RN 07 15k ABS Habdo] Aelg oz o
Eo] PC A4} ) F21% Babde Rojw, ks W] glo} &
APEe] A717h mlw A & 21e & 7 AT (o)F 3000 rpme] A5
AELEE 20% B9 718 BRI o H IS AXA Qo ¥
o] 2] A3}, o) w2 AT FHET oF daksEH &
712 PCe ABS 7t g40) $718 232l Ardo] Basxl 3
o7 AeHtk Y8 2719 A B of|F5lo] (d)Q) REEAS IS
e, NS 3] Mo ZEZX| 9 v wsslS ul, 500 nm ©|
3lo] Babdo] nlw A FUsH BEE ] = 218 gkl 5= 9lo
] ABS “Jo] U< FEls] k). weba 2
REZA P42 o HTHE AR A& 7|0 E SIS

>
2
n

2
-
=2,
2
9
T
1o,

Korean Chem. Eng. Res., Vol. 52, No. 3, June, 2014

CNU 10.0kV 11.6

Fig. 1. SEM photographs of the PC/ABS blend according to chro-
mic acid etching; (a) Unetched compound (b) Etched com-
pound, (c¢) Unetched blend (3000 rpm for 20s), (d) Etched
blend (3000 rpm for 20s).

Fig. 2. SEM photographs of the PC/ABS blend with screw speed
(processing time 20s); (a) Compound sample and blends of,
(b) 500 rpm, (c) 1000 rpm, (d) 1500 rpm, (e) 2000 rpm, (f)
3000 rpm.
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Fig. 3. SEM photographs of the PC/ABS blend with screw speed
(processing time 10s); (a) 1000 rpm, (b) 1500 rpm, (c) 2000 rpm,
(d) 3000 rpm.
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Fig. 4. Variation of dispersed phase size in the PC/ABS blend with
screw speed for 10s and 20s of processing time.
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Fig. 5. SEM photographs of the PC/ABS blend with processing
time (screw speed 1000 rpm); (a) 10s, (b) 15s, (c) 20s, (d)
25s, (e) 30s, (f) 40s.
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Fig. 6. Graph of dispersed phase size in the PC/ABS blend with
processing time at 1000 rpm, 2000 rpm and 3000 rpm of screw
speed.
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Fig. 8. Elongation of the PC/ABS blend with screw speed (process-
ing time 20s).
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