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universal testing machine(UTM), Izod 24 A 87|E AMEste] B4 5743131tk PP/acrylonitrile-butadiene-styrene(ABS)
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Abstract: Polymer blends containing polypropylene (PP) with compatibilizers were prepared using twin screw extruder.
Physical properties were investigated using universal test machine (UTM) and Izod impact tester. In the PP/acrylonitrile-
butadiene-styrene (ABS) blends, mechanical strength was increased with the addition of PP-g-styrene acryloritrile (PP-g-
SAN) compatibilizer, and the ductility was increased with the addition of ethylene-ethyl acrylate-maleic anhydride (E-EA-
MAH-g-SAN) compatibilizer. For the PP/ABS/ polycarbonate (PC)/Nylon-6,6 blends, impact strength was increased with
the addition of ethylene glycidylmethacrylate (E-GMA compatibilizer) up to 0.5 phr. In the case of the PP/ABS/PC/Nylon-
6,6/poly(methyl methacrylate) (PMMA )/poly(oxymethylene) (POM)/poly(vinyl acetate) (PVC)/poly(butylene terephthalate)
(PBT) blends, mechanical properties were increased by the complex compatibilizing effects of PP-g-SAN, E-EA-MAH-g-
SAN and E-GMA, respectively.
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Table 1. Characteristics of Polymers Used in This Study

Molecular  Specific gravity Material .
Polymers weight (M,) (g/em’) description Supplies
PP 200000 1.04 HT-340 Hyundai ID&C Ltd.
ABS - 1.04 HU-650 Kumho chem. Ltd.
PC 25000 1.20 3025A Samyang Ltd.
Nylon 6,6 20000 1.14 Topiramid Rhodia Ltd.
PMMA 80000 1.18 1H830 LG Chem. Ltd.
POM 170000 141 LUCELN109-02 LG Chem. Ltd.
PVC 60000 0.50 LS-170 LG Chem. Ltd.
PBT 60000 1.31 LUPOXSV-1080 LG Chem. Ltd.

Table 2. Polymer Blend Compositions Used in This Study

Blend compositions Weight percent (%)

PP/ABS 54/ 46
PP/ABS/PC/Nylon-6,6 48/43/5/4
PP/ABS/PC/Nylon-6,6/PMMA/POM/PVC/PBT 45/38/4/3/4/3/2/1
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Figure 1. Tensile strength of the PP/ABS (54/46 wt%) blend containing
PP-g-SAN compatibilizer.
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Figure 2. Flexual strength of the PP/ABS (54/46 wt%) blend containing
PP-g-SAN compatibilizer.
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Figure 3. Impact strength of the PP/ABS (54/46 wt%) blend containing
E-EA-MAH-g-SAN compatibilizer.

Polymer(Korea), Vol. 29, No. 1, 2005



3 20 o
22 ul—zé_g_ . ?WEU . 71_’_L

E%%loi*ﬁ, =g VA4 EXE F

FEIAL AFOR AAAAE B, A

o] FAAAUA AWAAN &
Fo A Ete] A

9}
- = 1S A
Y Asshe TS e Al
1 .
= e

w2 0 An &
2 A8
Table 30 4} 7to] AH--8A17} 15 phr o] F o2 H7HHNE 74
1A &0l stegste A7E vEld AoR AlsHT

u]—oxl‘ﬁ_g_x.ﬂe /\} 3l PP/ABS H JR=S 9] /K]»_Q_/H Big}%
3}7] ¢35, E-EA-MAH-g-SAN FZA S F834 2 A8
=5 A Z8A . ¥ A5 PP, ABS 2]ol Nylon 6,63 2& %
4718 A aiAse] weEdse #ak dudg oz, ABS
oF 84S YERH PPot K845 YER= B-EA-MAH-
Z-SANE A28t = AFE5th Table 49 E-EA-MAH-g-SAN
FE3AE AMESE PP/ABS BHI=S] VA B A5t U
ERNSITE Table 404 BW, 5 phro] A-&3H4171F A71E90S 745
ER=9] AL} %%Z}Eﬂ 7k A7%E deha AN
o}, AgstAle] H7FEFo] 10 phr oo ® Fr1Hel wet B4
#rol stegsle Ags Yeha AT

Table 33} 404 B, A23lA9 Hrjeko] Zr)ao| wel =
nggg paFys }% AegS Yepia e, ol AEsAe
1 (ductility)°] S7Fate] Lrehdt
1, -&5HA| o] Hrtge] 7V wet &
A7} AGAEo] T8k AFS WEI dier, o]t

oTs

i

FulS

=
R=N
=
2}

Table 3. Mechanical Properties of the PP/ABS Blends Contain-
ing PP-g-SAN Compatibilizer

PP-g-SAN content (phr)

Properties
0 5 10 15 20
Tensile strength (MPa) 18.8 23.1 239 21.0 21.8
Impact strength (J/m) 2.35 2.42 245 2.47 2.54
Flexural strength (Mpa) 33.1 38.0 385 353 37.7
Flexural modulus (MPa) 1917 1891 1865 1845 1875
Extensional ratio (%) 1.75 1.93 1.94 1.87 1.89

Table 4. Mechanical Properties of the PP/ABS Blends Contain-
ing E-EA-MAH-g- SAN Compatibilizer

E-EA-MAH-g-SAN content (phr)

Properties

0 5 10 15 20
Tensile strength (MPa) 18.8 22.9 21.7 21.2 21.0
Impact strength (J/m) 2.35 3.03 3.26 3.00 3.33
Flexural strength (MPa)  33.1 35.9 34.6 324 32.3
Flexural modulus (MPa) 1917 1728 1527 1332 1252
Extensional ratio (%) 1.75 3.15 3.01 3.17 3.33

Table 5. Mechanical Properties of the PP/ABS Blends Contain-
ing PP-g-SAN and E-EA-MAH-g-SAN Compatibilizer

PP-g-SAN / E-EA-MAH-g-SAN content (phr)

Properties

0/10 25/75 5/5 175/25 10/05
Tensile strength (MPa)  21.7 21.2 21.7 21.8 23.9
Impact strength (J/m) 3.26 242 2.48 2.73 2.45
Flexural strength (MPa)  34.6 33.5 35.5 37.8 38.0
Flexural modulus (MPa) 1527 1568 1635 1749 1891
Extensional ratio (%) 3.01 2.19 2.16 2.03 1.93
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Table 6. Mechanical Properties of the PP/ABS/PC/Nylon 6,6 Blends
Containing PP-g-SAN, E-EA-MAH-g-SAN, and E-GMA Compati-
bilizer

PP-g-SAN / E-EA-MAH-g-SAN / E-GMA content (phr)
0/0/0 7.5/2.5/0 7.5/2.5/0.5 7.5/2.5/1.0 7.5/2.5/1.5 7.5/2.512.0
Tensile strength (MPa) 213 22.1 222 220 22.1 217

Impact strength (J/m)  2.76  2.86 298 2.84 267 249
Flexural strength (MPa) 37.5 385 38.6 382 37.1 37.0
Flexural modulus (MPa) 1877 1762 1670 1585 1584 1596

Extensional ratio (%) 175 2.22 231 242 242 239

Properties

Table 7. Mechanical Properties of the PP/ABS/PC/Nylon-6,6/PMMA/
POM/PVC/PBT Blends Containing PP-g-SAN, E-EA-MAH-g-SAN,
and E-GMA Compatibilizers

PP-g-SAN / E-EA-MAH-g-SAN / E-GMA

Properties content (phr)
0 7.5/25/0.5
Tensile strength (MPa) 18.9 222
Impact strength (J/m) 2.33 2.66
Flexural strength (MPa) 344 40.0
Flexural modulus (MPa) 2041 1815
Extensional ratio (%) 1.39 1.98
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E-GMAS] 7}%-2 WslAA7l PP/ABS/PC/Nylon-6,6 SH=S
A %5}tk Table 6 PP/ABS/PC/Nylon-6,6/PMMA/POM/PVC/PBT
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Figure 491+ PP/ABS Ed=9] wlghd RZ 22 Yehfda,

(b)

Figure 4. Scanning electron micrographs obtained from cryogenically
fractured cross-section surfaces of the PP/ABS (54/46 wt%) blend: (a)
without compatibilizer and (b) PP-g-SAN compatibilizer (10 phr).
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Figure 5. Scanning electron micrographs obtained from cryogenically
fractured cross-section surfaces of the PP/ABS/PC/Nylon 6,6 (48/43/5/4
wt%) blend: (a) without compatibilizer and (b) PP-g-SAN/E-EA-MAH-g-
SAN/ E-GMA (7.5/2.5/0.5 phr) compatibilizer.
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