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ABSTRACT : Compounding, using such thermoplastic elastomer as styrene-ethylene-butadiene-styrene
(SEBS) blended with polypropylene(PP), oil, and other ingredients, was studied to develop a new material
with excellent impact resistance and resilience for the replacement of environmentally toxic PVC sheet.
Hardness decreased linearly with oil content in the SEBS/oil blend, and the tensile strength increased with
PP content whereas elongation showed no effects over 50 phr of PP in SEBS/0il/PP blend.

In the practical SEBS composition, proposed to replace the PVC sheet material, tensile and tear strength,
as well as hardness, increased proportionally with PP content, while melt index decreased.
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2 PVCAAE YA st dgddsy 35 Table 1. Properties of SEBS used for This Study

3 A& Aoz PVCHA Y g 7
A A i i A 10 4E 7 Items Septon 8004 | Septon 4033
Asknzt @ AFAE HEAE 2HEOh} PVC —
S YA - Qe e A @ mEAR Specific Gravity 0.91 0.92
A= g T = SR A4As .
FAE dAE F °© e = ° Tensile Strength 329 400
24 JdA-ga-gd A FFY A AYE & (kg/em®)
golgd £=X8 FAHRo2 I ZHHA Elongation (%) 560 570
52 2HE"So] AotET glor) 1 WY = St/EB Ratio* 20171 3071
3] A3rAH el FH o) Hardness (Shore-A) 80 76
hS ﬁ?—oﬂlﬂ‘—‘:— styrene-ethylene-butadiene-styrene Melt Index (g/10min) |<0.1(med.vis.**)|<0.1(med.vis)
(SEBS)3} 7o ~EH E2 F=3H (styrenic Physical Form Powder Powder
block copolymer : SBC)1} polypropylene(PP) 52| # (*) Styrene/Ethylene Butadiene Ratio
dolsh 09, BB L oPA 5 EPSpe} of () medium viscosity

Z2AA T Byo] 943 ANESL A wldn

JE/tEe 23 stEEa ey g2e 456 Table 2. Properties of PP used for This Study

A3t 2SS Awkslaixt stk SEBS/PP blend Ttems PP 333
o] A0 e F4usle I 49 A7t Tensile Strength (kg/cm®) 280
Aol gH=d) Gupta”?” & A8F PPY % Bending Modulus (kg/cm?) 12,000
Aol we f8A9 F¥EE Exont EFHE Melt Index (g/10min) 24

A, B3] A7 HM3lE B3y, Setr” = Hardness (Rockwell) 110

L o5 BAzo nEzX9 7|AH EALS A Impact Strength (kgf-cm/cm) 5
Hgtor Flis’®= BAE=9] 2Ad WE 7|AH

EAoll thefo] kst vk Yok et olEE o Table 3. Properties of Oil used for the Present Study
TES Eo FEY 24 whe 7124 25 Ttems Oil-1150 | Oil-2150
g 9 H 3 5] dPHNens # A7 Specific Gravity 0.868 0.861
Me gl AdgdE Ax 2 J|E PVCARY Flashing Point (C) 216 220
AAFAE shAstnA 873 F3hE AAE A Kinetic Viscosity (cst, 40) 27.0 293
sld AFPVC AAe uigA AEE tiAS)7] Composition (Ca/Cn/Cp, %)* | 6/29/65 | 0/34/66
% ZE2A AFE JPsen, dojd AE

(*) Ca/Cr/Cp : Ratio of Aromatic, Naphthanic, and
g9 EAS A &3t Bkt Paraffinic Content in Oil
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(parts per hundred rubber)Z 3} SEBSo] $H3AIZ1
3 29(roll mil)o A &8T5k
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Table 4. Compositional Ratio of SEBS and Oil (phr)

Materials A B C D E
SEBS 100 100 100 100 100
Oil 20 60 100 140 200
80
. 60
Y
% a0
E 20
0 . . . .
0 50 100 150 200 250
Oil Content (phr)
Figure 1. Plot of hardness vs. oil content
s o] AL AR AY Ayole Ade

140T ool AABIREHE Alte] A
FAFA AL 7HFde] HojF ok B CH
o= 130CoA Wlwd 43 Ags F3¢
4 2Aa, D9} E9] Agol= 299 ool Lﬂ—‘?ﬂ
‘3%%71 o] 100T FEe] @2 2EAME
o X7t gdehgo] =& (compression moldmg)
oz A Azx7F wig oS 4F AlES
compression molding machineg o]&3lo] AP
190C ol A 1587k 90 baro] FE o2 4= ¥ ¥zt
ANe 4L B3 AxsIden, o HFE A
A AE GFANER P FEE SHIAT
e oo Pl doglel A AT U2
A e W AEE Figure 19] Bole AAH 2
o] o] Zvlgol whEbr MEHo 4

g &5 Uk

2. SEBS/0il/PPE| =40 mE S4¢

5}
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Table 5. Compositional Ratio of SEBS, Oil, and PP

(phr)

Materials A B C D E

SEBS 100 100 100 100 100

Oil 100 100 100 100 100

PP 30 50 60 70 100

1.00 80

AA Specific Gravity

@@ Hardness 70
N 0.95 1 2
E E
‘§ 0.90 R 1% <
& o T
0.85 =

- 40
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. . . \ L
20 40 60 80 100 120
PP Content (phr)

Figure 2. Hardness and specific gravity vs. PP content
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Figure 3. Tensile strength and elongation as a function
of PP content
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Table 6. Formulation of SEBS Blends for the Use of

Rubber Sheet (Wt%)

Materials H-1 H-2 H-3

SEBS 30 30 30

Oil 30 30 24

PP 17 26 33

Talc 18 9 9

Antioxidant 0.15

UV Stabilizer 0.15

ﬁeg':r';‘f‘“g 0.45

Table 7. Physical Properties of SEBS Blends for the
Rubber Sheet

Items H-1 H-2 H-3
Specific Gravity 1.03 0.963 | 0.964
Hardness (Shore-A) 66 74 84
Tensile Strength (kg/cm’) 42 57 78
Elongation (%) 370 360 360
Tear Strength (kg/cm) 34 48 57
Melt Index (g/10 min) 220 190 110
Shrinkage (%) 0.7-09 | 0.8-1.0 | 1.0-1.1
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