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Abstract— The weldline toughness of multicomponent polymer blends based on PC (polycarbonate), SAN (styrene-acrylonitrile) co-
polymer, and an impact modifier was investigated for various compositions of the blend at a given injection molding condition.
Blends having higher content of PC maintained superior weldline toughness, while considerable reduction in weldline toughness was
occurred with decreased amount of PC and a minimum value was reached around 50% of PC. For a fixed amount of PC, the weld-
line toughness was gradually improved by increasing the melt viscosity of dispersed phase, which is explained by the fact that the
orientation induced by the fountain flow field during the mold filling can be effectively prevented at the elevated domain viscosity;
thus, the possibility of structural inhomogeneity against the applied stress is minimized. Along with the results from the application of
a different impact modifier and compatibilizer, it is suggested that both the compatibility and rheological property of the components
should be carefully controlled for the enhancement of weldline toughness in multicomponent polymer blends.
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Table 1. Polymers used in this study
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Polymer Abbreviation Source (Grade) Molecular Weight Copolymer Composition (wt.%)
Polycarbonate PC Teijin(Panlite L1250W) M,=15,000 B
M,=27,000
Poly(styrene-co-acrylonitrile) SAN-1 Cheil Ind. Inc. M,=53,000
M.=96,000 24% AN
SAN-2 Cheil Ind. Inc. M,=63,000
M,,=103,000 40% AN
SAN-3 Cheil Ind. Inc. M,=56,000
M,,=114,000 28% AN
SAN-4 Cheil Ind. Inc. M,=65,000
M,=140,000 26% AN
SAN-5 Cheil Ind. Inc. M,=91,000
M,,=170,000 26% AN
Poly(methyl methacrylate) PMMA LG Chemicals (IH 830) M,=37,000 _
M..=79,000
SAN grafted butadiene rubber g-ABS Cheil Ind. Inc. 45% polybutadiene, 24% AN in free SAN,
average particle size=0.3 um
Methyl methacrylate grafted MBE Kurea Chem. Ind. PMMA shell/butadiene-ethyl acrylate core (20/

butadiene-ethylacrylate rubber

80), average particle size=0.1 pm
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Fig. 1. Viscosity at 250°C as a function of shear rate for polymers
used in this study.
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Table 2. Injection molding condition used in this study

Variable Condition
Cylinder Temperature ("C) 270
Mold Temperature (°C) 60
Injection Pressure (Bar) 75
Holding Pressure (Bar) 30
Back Pressure (Bar) 10
Injection Time (s) 8
Cooling Time (s) 20
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Fig. 2. Effect of PC content on the weldline toughness of PC/ABS
blends (g-ABS/SAN-5=50/50).
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Fig. 3. Effect of melt viscosity of SAN copolymer on the weldline
toughness of PC/ABS blends.
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Fig. 4. Schematic illustration for the formation of weldline in in-
jection molding.

B olx A= AA7} 7PsEE[1,14] 389 F2AA dFL
whe £ gl 9AQ) QAlel7] W] £A] A7 A 54
o] A e AT FAlY FPo] olF . ol vhate, o
T AAEL Ao E A AF e JAd| whet o5
sHA ek, 53] B A4 dF 3 e HEEA 1
Bazo AeE A AREY T A 9%
Y3 2hgo] ojslel A= EA=0] Festat o 24
A7} ot A A, £48 2R weldline &
AR Ay A mEA AAZE A S8 1
ol odted F2 ARHAR, GHEAY B5e e
Aete] AW AFEH Brgel 5587 FolA 2 o
Aol ZAA == e Wt B3A o s ngsojor @
L2 gRR ute) o], 1 AR %@. Al 45 28
AE7E FAMG A B A543 FAEHE mixert} ¢
Z7]dM &8 E-A] B 2718 2F Fe FL AR
7t & EEoH[15], AFE ¥ JAME FF HFelA
ZF0)A] &= o]& dAl 5 E(biaxial elongational flow)e] EAJ0]

g B4 350 st EAYo] M EHe AL A E

At F 2ol o]g} #AHEle] Taylore] 4]S W3] A2t
g A=E 2do] AAEAEHE[16] I 55
A Bt ¥R s e o o] @9

Ag=1+5(A—-1)/2p+3)

2o 2 oo
R |

o>~

L rﬂ. AN

Dol dr

714 e BAMEY strain, pE B4V
831 A= A& straino]th.

&, B4 straing A&739] Hxrt S o B4k
de] Bxot I met ASH Sl wigk Y=g i

AFo2A FA] Folxj= oR 9] S84 gt @3
& 4 o, W2 wjgo] Aglso] dAUuny T
€ Fe2 &3t =™ crack propagationo] Yojul whak
I BEPste] wf-¢ FHFe F=E AT Folt) o3 #A
oA B w, Fig. 30 Uehd Azl B3 dx 7 &3
£ 2 ugddla glon HAE BAALY] uiE AEE 8915}
7] $13tqd AjHe] HHE SEMoz #EAsle 1 ANE
Fig. 59 AIAI8ISIt}. Fig. 5¢) (@)% (by= PC3HeFo] 90%0] 1
AHE-E SANo| Z}zt He7t 7ME ¥ SAN-59 74w
SAN-1Q1 A¢-2A4 Azke] -5 ABS EAHAte] ujgko] A
o|FoR)7] gx FFE F FAZL Y A TR A

Agate) W),



oA EA n8Ex Ao Weldline o] &3 AT 137

Fig. 5. SEM micrographs of weldline fracture surfaces for various
compositions: (a) PC/g-ABS/SAN-5 (90/5/5), (b) PC/g-ABS/
SAN-1 (90/5/5), (c) PC/g-ABS/SAN-5 (70/15/15), (d) PC/g-
ABS (70/30).
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Fig. 7. Comparison of weldline toughness between two different im-
pact modifiers (SAN=SAN-1).
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Fig. 8. TEM micrographs for (a) PC/g-ABS/SAN-1(90/5/5) and (b)
PC/MBE/SAN-1(90/5/5).
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Fig. 9. SEM micrograph for PC/MBE/SAN-1 (90/5/5) blend.
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