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ABSTRACT : In this study, we have investigated mechanical properties and scratch resistance of
polypropylene compounds by two types of masterbatch with different molecular weight of PP. Masterbatches
were prepared with polypropylene(PP) and polydimethylsiloxane(PDMS) by melt mixing. Mechanical
properties and scratch behavior were examined with UTM and polarizing microscope. The morphology
surface of grain pattern was investigated Color 3D Laser Scanning Microscope.

Mechanical properties of two masterbatches containing PP compounds showed a little bit difference in
accordance with amount of M/B. Scratch resistance was much improved by adding masterbatches used
high-molecular weight PP. Scratch resistance was excellent when grain pattern of the surface is deep,

large, round and irregular.
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Table 1. The Polymers and Additives Used.

B &4 o3 1A #
SIREA O] tale YARE W] WRALA
)8 scratch visibility7} Z7}ebA] ©rk? ol g
talc®] EHES 7H4A dte] IR} matrixeke] A
< 4o ZA U2=aHxEe P AEF Aok
Weagds Fd Al717) g = oE
= slip agentE H7lsle] dwe] vlEA
o WIS I A1 5 A
Polydimethylsiloxane(PDMS)- A2 o]  uj-$-
Zb7] Wizl Ao EE AlESAIEY Al 29
of FE E£Xste 54E 7HAA 7] wiEe] £
Hol npAAFE Fol7] A AVHE Bol A
S ek
2 AFdAE 2 4%l dFE 2nEAFY
PDMSE #A}Fe] o2 F 7FA] PP} 50t 502
2 a2 X(MB)E AxsIATh &, PPo A
Z MBe] ol wE PP/Rubber/Tale 32
TAE TPO &AM Z|AIA B4 zpole} 2
AAde NAE A=A olE HFAWHA
2 Color 3D Laser Scanning MicroscopeS AHE-3}]
9] Grain Patternol] W&} 1 A5E 37} stk

0
N
£
Ao
9,

|
g
o
rE

iy
i

Md

I« #
LA =

B A AFEE 18 AE= PPY; Rubbero]il ¥
7|EZE Talcs AFR3FYI Table 19] 9559

Melt Flow Index

Materials Product Name (230°C/2.16ke) Remarks
PP BI760 36 o/10min Block-PP
(Samsung-Total) g Broad MWD (PI=10)
Engage8842 . Ethylene-octene copolymer elastomer.
Rubber (Dupont Dow Elastomery 2 &10min MI=1.0g/10min(190°C/2.16kg)
Talc KR8500 Average particle size 4.15um
Ultra-high molecular weght siloxane polymer.
. Siloxane content : 50%
M/B-01 19 ¢/10min Organic resin : PP(Homo-type, MI=12, H360F,
PDMS SK energy)
Masterbatches Ultra-high molecular weght siloxane polymer.
. Siloxane content: 50%
M/B-02 31 g/10min Oranic resin : PP(Homo-type, MI=35, H890V,
SK energy)
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Figure 1. Schematic picture of needle type scratcher for
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Table 2. Mechanical Properties of M/B-01 used PP
Compounds.

GrRADE | 06 | S TS | v | v
FM(Mpa) 2300 2280 2270 2210 2130
FS(Mpa) 38 38 37 37 34
TS(Mpa) 23 23 22 21 21
EL(%) 48 54 64 68 78
IS@23C(J/m)| 59 58 70 72 77
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Table 3. Mechanical Properties of M/B-02 used PP
Compounds.

GRADE | (s | izt | via | w2t | v
FM(Mpa) 2300 2230 | 2100 1980 1820
FS(Mpa) 38 38 37 36 33
TS(Mpa) 23 23 22 22 21
EL(%) 48 50 56 60 68
1S@23 C(/m)| 59 61 65 64 69
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Table 4. Pensil Hardness of M/B-01 and M/B-02 used
PP Compounds.
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MBZE Ophr | Iphr | 2phr | 3phr | Sphr
M/B-01 4B 3B 3B 3B 3B
M/B-02 4B 4B 3B 3B 3B
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Figure 2. Scratch of images of polarized microscopy with type and amount of PDMS M/B.
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Figure 4. Illustration of roughness effect on the contact
area of a smooth sliding tip surface with: (a) low surface
roughness and (b) high surface roughness.
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Figure 5. Color 3D Laser scanning microscopy image of grained surfaces after scratch behavior.
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