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Abstract: The effects of high shear rate processing on the thermal properties of PC/ABS blends were studied. It was exe-
cuted by the high shear processing machine (NHSS2-28) at the varied conditions of screw speeds and loaded duration.
After the samples were processed with NHSS2-28, the 7,s were shifted from 143 to 133 °C, and the behavior of deg-
radation determined by TGA showed two distinct steps before high shear rate processing, while it showed a straight line
after the processing. In order to provide the reasons of the properties, it was showen by SEM and UTM that the droplet
sizes morphologically decreased after the processing, and the elongations decreased slightly until 1000 rpm of screw
speed and then sharply decreased, according to the conditions of high shear rate processing. Therefore, it can be con-
firmed that 7,,s of PC/ABS blends were considerably shifted under an appropriate high shear rate condition, and rapidly
dropped, so that blends degraded above the condition, due to stress-induced degradation.

Keywords: high shear rate processing, differential scanning calorimetry, glass transition temperature, PC/ABS.
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Table 1. Operating Conditions of Twin Extruder for PC/ABS
Blends

Section  Zone 1 Zone2 Zone3 Zone 4 Die
T(igl)" 245 250 260 270 260

Section of plasticization
: Melting of resin

Section of high shear rate
processing : Mixing of resin

==l

B ‘

Automatic valve

Figure 1. Schematic view of internal structure of high shear rate
processing machine.
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Table 2. Operating Conditions of High Shear Rate Processing
for PC/ABS Blends

Temp. (°C) Screw speed (rpm) Mixing time (sec)
500 20
10
20
1000
30
220°C 40
10
2000
20
10
3000
20
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Figure 2. (a) DSC thermograms of PC/ABS blends at fixed screw

speeds of 1000 and 2000 rpm; (b) the tendency of glass transition
temperatures of PC/ABS blends as a function of processing time.
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Figure 3. (a) DSC thermograms of PC/ABS blends at a fixed pro-
cessing time of 20 sec; (b) the tendency of glass transition temper-
ature of PC/ABS blends as a function of screw speed.
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Figure 4. Thermal gravimetric analysis of PC/ABS blends com-
pounded and treated by high shear rate process at the screw speed
of 1000 rpm, and the processing times of 10 and 20 sec.
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10 sec; (b) 20 sec; (c) 30 sec; (d) 40 sec.

Figure 7. SEM images of PC/ABS blends at 20 sec, 220 °C; (a)
500 rpm; (b) 1000 rpm; (c) 2000 rpm; (d) 3000 rpm.
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