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Abstract: Polycarbonate (PC) and acrylonitrile-butadiene-styrene (ABS) blends were prepared using a high shear
extruder to investigate their thermal decomposition and mechanical properties with shear rate and shear time. In this
experiment, high shear rate, from 1000 to 3000 rpm, in blending process was applied for 10 to 40 sec, respectively. At
high shear rate over than 2000 rpm, the initial decomposition temperature was dropped significantly compared to a com-
pounded sample because of thermal decomposition of the blend by high shear. Consequently, high shear processing gave
an important effect on the mechanical and thermal properties of the PC/ABS blend. In particular, elongation of the blend
decreased significantly with shear rate.
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Table 1. Blend Composition of PC/ABS

Material Supplier Content
PC(polycarbonate) LG Chem. 70%
ABS(Acrylonitrile-butadiene- LG Chem. 30%
styrene)
Bis(2,4-dicumylphenyl) Dover Chem. Iphr

pentaerythritol diphosophite
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Figure 1. TGA curves of PC/ABS(70/30) blends: 1000, 1500, 2000,
3000 rpm at 20 sec.
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Figrue 2. TGA curves of PC/ABS(70/30) blends: 10, 15, 20, 25, 30,
40 sec at 1000 rpm.
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Figure 3. DTG curves of PC/ABS(70/30) blends: 1000, 2000,
3000 rpm at 20 sec.
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Figure 4. DTG curves of PC/ABS(70/30) blends: 10, 20, 30, 40 sec
at 1000 rpm.
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Figure 5. SEM images of PC/ABS blends at 20 sec: (a) compounded; (b) 1000 rpm; (c) 1500 rpm; (d) 2000 rpm; (e) 3000 rpm.
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Figure 6. Screw speed on tensile strength of PC/ABS(70/30): 1000,
1500, 2000, 3000 rpm at 10 sec.



AT 23 E2)7lRY|0)E/ABS BHl=0] dis) U /AE B4 AF 475
210 60
180 4 :
] . - P O U O
©
150 S % . T
R ] e 56 S N /\\. .-
~ 120 5
c ~ b=
o 1 b o
'g 90 . Iﬁ
- 7]
I..I.I 60_ ...... " e 5
30 i
0 T T T T T 50 T I T T T T T
Compounded 1000 1500 2000 3000 0 10 15 20 25 30 40

Screw speed (rpm)

Figure 7. Screw speed on elongation of PC/ABS(70/30): 1000,
1500, 2000, 3000 rpm at 10 sec.

‘j”(rubbery) BAE B3 AA HARE 2] WEelth
Flgures 8} 9= 1000 rppmellA] HATA| b W =

= HeEkd l‘a:i, Figures 63} 7014 Yehdl 23} fAFS
A e ko] Zrlsle Akl AL o7 WolR= AEe
HolA €rh. ey A o= Hekisir o] Srlste =
2 ¥3kE UehliA] = Ze® Hol, e E Aeist
AT g O & S Uete s 4 T U

g £

AT Y& 53 AxE PC/ABS HA =] R3] 7
TS Yol %lfﬂ GA A A, AGS A @2 LE
2] 739 PCSH A 114 3l ztelE HEs
FAt}. whdo), lﬁ%oﬂﬂ GEGERE =S %7%] A5E
AE 7FsHA] ek AlHo| H]s a%oﬂﬂ A e 2
A AZEE, PCSF ABSS] 9EE] HFLe% X ZojS
C 4 DTG ¥ =7t FA 4% Atk PC/ABS E3=9]
ﬂ%ﬂ—é@ﬂ w}e E%iﬂ%— HEe A, s

73, ABS =H|Q19] =717} 1 um F<EolA|

= 73 éﬂw SRSt 7SS B
A717F FAEH AE24R1 PC #42PdR1 ABS Zhell FH
[e]

)\1-_,,]_ .‘E,‘_)\]—)\]-_/] 7:17:]]7} =3
A A FHEANS UrEMD} 235 A& m
E 7AA8 24 24 A3 J7=S] 45, PC/ABS E4=
o] 245 ST} %7}‘34“—% %\ ol Ee] 1
=7} 1000 rppmeol| A= 534914 58 MPaZ 5718t Al&<]
A, At 7helA] 92 Al?isﬂ 170%4 A& s o

S} ~a SR Sl wek 1 Mol 7

Processing time (sec)

Figure 8. Processing time on tensile strength of PC/ABS(70/30):
10, 15, 20, 25, 30, 40 sec at 1000 rpm.

210

90

Elongation (%)

0 10 15 20 25 30 40

Processing time (sec)

Figure 9. Processing time on elongation of PC/ABS(70/30): 10, 15,
20, 25, 30, 40 sec at 1000 rpm.

S Helt}, Awel 2000 rpm )2l HAA] 60% ©]5t=
+43] "o‘}%"o‘kc é% Bty vt YAge 237 34
EoA] HAketa ko] MstE & A, o= 22
99 ﬂ~ ol ALR Hol 23K &It ksl

_4

Al sl Sdwslel ¥ & 93 7R S 5 A
olgist d4, Feg, 71418 EAFL 1A ZéJJrETEi
PC/ABS Edl=0] A TS 7kt EAbdo] ZolxaA] +
2T SRdE]e] Z1A1A o] Al sy, et
S 7 - Aol ogh v W oz IRt

‘:’E“ﬂ sto] SRl=9] S40] Aade &+ Ao

it
o

12

ZAlel 21 o] =88 20128

Ao} e

) NGVe| AYoE A
AU TH2012-0488).

Polymer(Korea), Vol. 38, No. 4, 2014



476 FAE - 8T - old7] - AT - olFY - AXF - o7 - ol

!

ik

. V. K. Stokes and S. Y. Hobbs, Polymer, 34, 1222 (1993).
6. D. Quitens, G. Groenickx, M. Guest, and L. Aerts, Polym. Eng.
Sci., 30, 1474 (1990).

o
ror

il

1. D. R. Paul and S. Newman, Polymer Blends, Academic Press

Inc.. New York. 1978. 7. D. Quintens, G. Groeninckx, M. Guest, and L. Aerts, Polym. Eng.
2.J. A. Manson and L. H. Sperling, Polymer Blends and Sci., 30, 1474 (1990).

Composites, Plenum, Nwe York, 1976. 8. D. Quintens, G Groeninckx, M. Guest, and L. Aerts, Polym. Eng.
3. L. A. Utracki, Polym. Eng. Sci., 35, 2 (1995). Sei., 30, 1484 (1990). |
4. 1. D. Keith, J. W. Barlow, and D. R. Paul, J. Appl. Polym. Sci., 9. T. W. Cheng, H. Keskkula, and D. R. Paul, J. Appl. Polym. Sci.,

29, 3131 (1984). 45, 1245 (1992).

Zan, #1384 A43, 20143




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


