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Polycarbonate/Acrylonitrile-Butadiene-Styrene(PC/ABS) £ =2] el g 35 FARH] & dd & 448719
2357 SAGES} AR SR PC/ABSS] EAIRSIO QoS vA]E AkspaRAe] a3 ATt Q1M
APSPA A 2 Tris-(2,4-di-tert-butyl-phenyl phosphate) (°]% A1Z ) and Bis(2,4-dicumylphenyl) pentaerythritol
diphosphite(©] ¥ A3= "§7)7} AHE-E 93, FE Al AR A= Octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate(®] ¥ A2% WY} AREETE AF 242 TGAS Fdll S & Adk 7y F A7 A4Skt
ABPIAA] A3} 23 PC/ABS ER1EE T AlsPdA|Ale] v)3)] 2EHAE 0% degradation™, B2 degradation®]
AA= At 14 A 7§ UTMS ARSSE 71A1A 27 sk ARPRA) Siell w22 2281911, 53], 4l
|9 A A Ak Ase] R el viEl] 1S Msk= vl At A3F 35S 1000 rpm, Atk
e ARE 20% Z3A0A 0] SR AE 9, 1% A 7hahr] A SRl 148%el Al 91.6%, A2 63%, A3
2 131%2 7HA3Rint. FejEks] £4& 471 918 SEME ARESlo] PC/ABSS] A ARSI, 235 3|45
Lo} ko] AL-st 7)7te] SRl whet 1 37] a7} ZRAseigivh webs, Al 5 ARPEA Al B 14 A 7
FolM ~E AR FEE PC/ABS 59129 degradations AISkL, 71 &7H= A37F 71 Holdk 218 Siklsiltt.
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Abstract — The effects of antioxidants on the properties of Polycarbonate/Acrylonitrile-Butadiene-Styrene(PC/ABS)
blends were studied for the functions of the screw speed and loaded duration of high shear rate processing in order to
investigate the degradation for PC/ABS blends. Tris-(2,4-di-tert-butyl-phenyl phosphate) (A1) and Bis(2,4-dicumylphe-
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nyl) pentaerythritol diphosphite (A3) as phosphite antioxidants and Octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl) pro-
pionate (A2) as a phenolic antioxidant are used. The thermal properties were detected by TGA and severely decreased, after
the processing. The stress-induced and thermal degradation for PC/ABS blends with the antioxidant A3 was retarded
better than the others. By using UTM, the mechanical properties also showed individually decreased according to the
antioxidants, after the processing, especially, the elongations showed considerable decline behaviors, while the tensile
strengths of PC/ABS blends changed very little. For example, in the operating conditions of 1000rpm of screw speed
and 20 seconds of loaded period, the elongations decreased from 148% before the processing, to 91.6% with the A1, to
63% with the A2 and to 131% with the A3 after the processing, respectively. In order to get the morphological prop-
erties, the size distributions of the dispersed phases for PC/ABS were investigated by SEM analysis and tended to
decrease, as the screw speed and loaded period of the processing increased. Therefore, we confirmed that the antioxi-
dant A3 was the best of all of three to inhibit the stress-induced degradation of PC/ABS blends during the high shear rate

processing.
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Table 1. Chemical structures of antioxidants
Material

Structure

Tris~(2,4-di-tert-butyl- .
phenyl phosphate) [A1] :

Octadecyl 3-(3,5-di-tert-butyl-
4-hydroxyphenyl) propionate
[A2]

e A /

Bis(2,4-dicumylphenyl) /_) <i

pentaerythritol diphosphite
O

[A3] O
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Fig. 1. Schematic view of the experimental machine for high shear rate
process (NHSS2-28).

(a) > (b)

Fig. 2. Schematic view of feedback type single screw extruder for the
high shear rate processing which has sensors for the resin tem-
perature at the position (a), and the torque at the position (b).

Table 2. Operating conditions of high shear rate process

Plasticizing unit 180~220 °C
Temp. - - S
High shear rate unit 220°C
Screw speed (rpm) 1000 2000 3000
Processing time (sec) 10 20 30 40 20 20

220 °ColA & Ak 7Fasielom olwe] 7EEL Table 290
ERAIT

2-3. TGA Measurement

4 Al AETE FAt] Hst 4 5% 2 (thermogravimetric
analysis, TGA)> Mettler-Toledo jil:2] & +-417](Thermal Analyzer)&
AHEBISIEE. A A917]01A 20~600 °C 2% 214 10 °C/min2]
HER 5831900 oF 5 mgo) AR AHSISiT.

2-4. Mechanical Properties Measurement

71AA &7 573712 Instron Inc.2] ¥HFsA1& 7] (universal testing
machine, UTM, Instron® 44675 ARE-310] QAT 9l ANE-S 574
SRk, QAL T AE ARSE1O] JIS K6251-8 1A 2% A2t
SIATE A2 30 kNOJ 3, cross head speedi= 20 mm/min©] 3] S,
™, gage length= 10 mm% A3 51T}

2-5. SEM Measurement

AR W] (scanning electron microscope, SEM) HITACHI
k2] $-48005 ARE-8FITE. a1 Ak 7heret AlEE A 8h7] 9l
3l NAE A stollA] Heksiiar, A e vies AbAs] dEksl]
918l ABS wAVEE ellF sl el H,80, 120 ml, H,0 30 ml
231 Cry05 5 go] 3ol 80 °CE F-A514 57+ AAIEHA
o}, o gt Al 30~50A2] FAAZ W TR & SEMS F
B RS BRI,

Korean Chem. Eng. Res., Vol. 52, No. 2, April, 2014

o - RAVY - BEHY - A -

3. 80 Y EE

3-1. 0% MH NEVEE

Fig. 37} 4= A8 Al 14 o= AF 7)ol 288k B4t
2] £ A3kE UeRAL Fig 39 9% BEAgk> 7 235
oA BF HUAE 7|58 § A|EA 0 ® ATk Hol=d),
235 3-AEE7} 1000 rpmefl A 3000 rpm O =2 F7FHE 93]
hadhs A3S Bt o)9} AAlEY] F4¥ 4] 251 Fig. 40
A 235 S|EETE Tl wheh iAo uielEe)] 2%t &
5 0% 1000 rpmeik = FH ol oF 215 °C2, 3000 rpmeflr=
o] oF 235 °C7HA] “d=sBtoltt. ad kel ost 2 AF5 0 F QlEto]
1000 rpmeilA 2] 22} A% Kk 3000 rpmell o] H5rt o] da
sheh weEbA 1000 rpmell A 3000 rpm O 2 F7FEHEE B gko)
Aadhe 73S Fig. 3914 & 5= ).

3-2. Thermogravimetric Analysis
Fig. 5v= 2% Atk 715 B3l 9ol AlE9] TGA w4 A=
] o] ofat e 4 ol ek, Fig. s@el AH 7

16
14 A
n
[N
12 - .

Torque(Nm)

0 T T T
0 5 10 15 20

Processing Time(sec)

Fig. 3. Torque distributions at the section (b) of high shear rate process
from 0 to 20 sec.
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Fig. 4. Resin temperature distributions at the section (a) of high shear
rate process from 0 to 20 sec.
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Fig. 5. Thermal properties of PC/ABS blends compounded and treated
of high shear rate process with antioxidants Al, A2 and A3
at the processing time 20 sec and the screw speed 1000, 2000
and 3000 rpm.
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3-3. Mechanical Properties
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Fig. 6. Mechanical properties of PC/ABS blends compounded and
treated of high shear rate process with antioxidants A1, A2
and A3 at the screw speed 0 to 3000 rpm, and the process-
ing time 20 sec the tensile strength (b) the elongation.
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Fig. 7. Mechanical properties of PC/ABS blends compounded and treated
of high shear rate process with antioxidants Al, A2 and A3
at the screw speed 2000 rpm, and the processing time 10 to
40 sec the tensile strength (b) the elongation.
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Fig. 8. SEM images of the PC/ABS blend by high shear processing
at screw speeds of 1000 rpm and processing time 20 sec with
the antioxidants (a) Al, (b) A2 and (c) A3.

Fig. 9. SEM images of the PC/ABS blend with the antioxidant A3
by high shear processing at the processing time 20 sec and the
screw speeds of (a) 1000 rpm, (b) 2000 rpm, (c) 3000 rpm.

3-4. Morphology
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