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A research of thermoplastic elastomer PP(Poly
Propylene)/SEBS(Styrene Ethylene Butylene Styrene) blends
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Department of Chemical Engineering, Soonchunhyang University

2 o uEA HdEOoRE IS § gl Uk BAS 4] A8l F MR o] mEAE EUWEss 7|HE Bol A
slal gtk )29 ¥ A TPE(Thermoplastic Elastomer)= Tl2xZ2 0], AHs=), 7FAAE Soll d] AREH L Qo) Anja=
Aol Mgk As A AR-ES STth =2 FHA LS 5540) glE EAARA Ade] Fasich Uil &

0] = TPEL F& EAAAolth F F/FY TPE &A1E /Ealsich WAl A= Homo-PP(PolyPropylelne)e]
SEBS/Oil-& &33}311L, F WAl AAIE Co-PP9t SEBS/OilS E34t3ith EF-2%E 180T, 190T. 260°CFHA 24,
EYETE 50pm, EFAITHS 5Eo|th TPES] MI(Melt Index)™= PP] MIol| 3Fo] 9lar, E£3t-2 o] 9dake njn|slgic).

st QIR EE ppe] MIsH B RS e Motk SEBSIOiIS] Hl&ol srobxw vobAle,. AZERALE
SEBS/0il9] H]-&o] 718t Sulstth TPES AU @l o2 SEBS/Oil 52 =ujo] IPN(Interpenentration polymer network)
TZ2E 21 = 9o, Strain-harding F4 = FQ1519I T A3 TPEZF A F-@AS Holat, AAF closed cello] SHgH

Abstract New physical properties of polymer materials were obtained by blending two or three different type of
polymers. TPE is used widely in the display, automotive and electronics industries. Consumers have sought
emotionally more sensitive and advanced interior automotive parts. A polymer with high foamibility (Ed note: Please
check this.) and flowability would be more plausible. TPE composed of foam is a good polymer material to satisfy
these trends. In this research, two different TPE were tested, focusing on foamibility and flowability. Two type of
TPE were prepared. The first was blended Homo-PP, oil and SEBS. The second was Co-PP, oil and SEBS. The
blending temperatures were 180C, 190°C, and 260 C(second one). The blending speed was 50rpm and blending time
was 5 min. The MI of the blended material was affected by the MI of PP and not affected by the blending
temperature. The hardness and tensile elasticity were less affected by the MI of PP and blending temperature. The
hardness and tensile elasticity were lower at a higher SEBS/Oil content ratio. The soft touch feel was higher with
high SEBS/Oil contents. The IPN (Interpenentration polymer network) structure was observed by dissolving the
SEBS/Oil layer in xylene. Strain-hardening phenomena also was observed. TPE behaves in a rubber and foamed
closed-cell improved its stability.
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2. 28

2.1 O|Ex 1z
2.1.1 E7IAMEMM | (Thermoplastic Elastomer)
TPES #7}44 ¥4 A)|(Thermoplastic Elastomer)<]
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TPU(Thermoplastic Polyurethane)”} 7|2He Z1o2 A
AET) Agolle A Aol et FEEE
TPE®] 7]24¢] 845 24 %ol TPEAARE -3t
Atk 1960 dt]  <(Shell)Atell  2]8le]  SBS(Styrene
Butadiene Styrene)®} 752 styrenel E7}4A B A) 7}
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o] TPO(Thermoplastic Olefin)7} 7W =31, 19810l
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2.1.2 SEBS(Styrene Ethylene Butylene Styrene)

SEBS+ @7t ©3AEM AE elastic
mid-block domain¥} ZAAANIHE &S FIFel=
physically cross-linkable end-block domain &2 4] =]
o] git}y. MaHETR] Zhul glo] §hd A(elastomer) 2]
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Fig. 3. Structure of SEBS

2. 28
2,1 AEx| o g
211 dgld=

2 Ao M= AFEE Y5+ 3% Homo PPS} 35
9] Block co-PP, SEBS 15% 2% 100phrE ARE-3FSITE

A& 3k Homo PP+ Lotte Chemical AFoll A A Z3F
MI7} 242} 0.5 g/min, 10 g/min, 25 g/min%] B-110,
J-150, SJ-170°]3L Co-PP+= MIZ} 742} 10 g/min, 60
g/min, 80 g/ming! JM-350, JM-380, JM-390 ©]t}.

3k SEBSE ©HE(TALPOL) Ake] #|%3F SEBS
615002 2EtolAe] FHeko] A 27.5%04 30.5%7}

A AL Ageiglon ode 27HsoA(Shel
Catenex Oil) T 1455 AF&-3FITh

Table 1. Sample number of Homo-PP

sample No. H-1 H-2 H-3

MI(g/10min) 0.5 10 25
Table 2. Sample number of Co-PP

Sample No C-1 C-2 C-3

MiI(g/10min) 10 60 80

212 AE HF|
MI(Melt Index)i= Tinius OlsenAl2] MP600 %%
ARgate] 3 om, B EE AskerAhe] A-type B %

, 76

_Q_
==

AE o] &3t} 9147 Daekyung Tech & Testers
Akl DTU-900MHA =991 UTM(Universal Test
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Machine)& AH&-aFlaL, Ea B0 35 o] 1= A9 34 £25 AAsr] Aste 500
Thermo Fisher ScientificAF2] QC Mixer 3000 =291 mm/minFE 4 A1Z8t9 e &5 H(yield)o] AA
HAKKE 9AZ AFE-319aL, TA instrumentA}2] DSC 9] 20% ot A YElu= A4 EAEES 50 mm/min
Q2002 7 E4E S5 2R, HHEH O R 5 mm/min S 2 WEQITH Wk
AT A AREEE A1 ST 50 mm/min S ®
2.1.3 AEd Zgskeich. [18]
2.1.3.1 MI(Melt Index) =4
PPS] MI:= ASTM D1238717 2% S35ttt PP} 22 Zdnt U nE
e 271230 °C, 2.16 kgh) ©.% TPES] MIZ =43} 221 A8 = ME2 9t A
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Table 3. Melting Point of Homo-PP

Melting Point H-1 H-2

Twn(°C) 164.49 166.70 167.17

Table 4. Melting Point of Co-PP

Melting Point C-2 C-3

164.92 166.10

Tm(°C)

4L 164T~167C Al
317] $fste] fko R
BT 160TCollA = A
175CHE Awstd o] Ay
S 175C= A4 3ta HAKKE
19, 20] Bertil’5]15,16]¢]
EGatalis PP°ﬂ SEBSQ} ¢ oS &3slH TPEZ}
A olw] AdE TPES] =+ , &
% A3l7t SEBSSF 2 Yo] wddES
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Fig. 5. DSC results of Homo-PP

CoPP AFoAE 260 C7HA Eitol TFsaiths A
S 9 HRow, 2=2AE 180 T, 190 T, 260 CT=Z
4Asto] A@aeich PPS] 4 & Homo-ppsh th
30wt%7HA] 2k & ¢ 9lo, PP S 70 wi%TH
30 wt%7HA 2Asksith EFAIE Homo-PP9l 5%
s siEo = AAE
1 1

g o

Ex-::p" - i Tempertr () = LRt
Fig. 6. DSC results of Co-PP

sle] Al old £ A= ofelsh o,

Table 5. Blending recipe of Homo-PP

Sazg‘le H-1(wt%) H-2(wt%) H-3(wt%)
Temp. | PP| SEBS | PP| SEBS | PP| SEBS
50| 50 50 50 50| 50
180°C | 60| 40 60| 40 60| 40
70| 30 70| 30 70| 30
50| 50 50| 50 50| 50
190°C | 60| 40 60| 40 60| 40
70| 30 70| 30 70| 30

566

Table 6. Blending recipe of Co-PP
Sa;;f_le C-1(Wt%) C-2(Wt%) C-3(Wi%)
Temp. PP| SEBS | PP| SEBS | PP| SEBS
30| 70 30| 70 300 70
40| 60 40| 60 40| 60
180°C 50| 50 50| 50 50 50
60| 40 60| 40 60| 40
70| 30 70| 30 700 30
30| 70 30| 70 0] 70
40| 60 40| 60 40| 60
190°C 50| 50 50| 50 s0| 50
60| 40 60| 40 60| 40
70| 30 70| 30 70| 30
30| 70 30| 70 30 70
40| 60 40| 60 40| 60
260°C 50| 50 50| 50 50 50
60| 40 60| 40 60| 40
70| 30 70| 30 700 30
222 M &g
MIE 3EA4E olol71& 4= Q= AREA AHEHW
olet ZEAS 43 7T AL ) =535 PP
o] Mol AjA ks W= Aoz Yelgt) o5
PPET} SEBSE 412 TPES MI7t <F 204 % 571t
S & F AG 29I SEBSO o] WoldiE
TPES] M7} 0b4 55 540] S7HH= A& & &
AATh EFLE] JFgF vkt

50 4
o]
=4 30:
§ ]
19:
54

o - T T

PP 50 a0 7O

SEBS =0 a5 20

PPISEBS(wi3%)
Fig. 7. MI of Homo-PP% at 180T



A7kay BYFUA Q) PP/SEBS EY A7

190°C
-
o]
20 4
s 4
= 20
E 2]
5 =]
=
15=
w4
54
o
-
SEBS

PPISEBS(Wi%)

Fig. 8. MI of Homo-PP% at 190C
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Homo-PPoll Al MIell w2 J&-E mv|stgiet. H-19]
MI= 0.5 ¢/10 min, H-2% 10 g/10 min, H-3& 25 g/10
min®.2 MI7} A 2fe] YA%k SEBSaFo] FdshH
HS3 A g Bolth 2] 9@ 180 °Cot
190 °ColME YefbA] eteh SEBSO| §Hak Atolol
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Fig. 9. Shore A hardness of Homo-PP% at 180C
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Fig. 10. Shore A hardness of Homo-PP% at 190C

Co-PPo] 7% Homo-PP9} £53 73S Wl
C-1¢] MIE 10 g/10 min, C-2% 60 g/10 min, C-32 80
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g/10 min& & MI7} 3A =}o]7}

o] Zrom F53 A7)0 A% S EAth Homo-PPS}
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Fig. 11. Shore A hardness of Co-PP% at 180T
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Fig. 12. Shore A hardness of Co-PP% at 190T
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Fig. 13. Shore A hardness of Co-PP% at 260T
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Fig. 14%} 15914 7]#17} Homo-PP2! TPE 2] <17d&t
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5S¢ A7 I ES Btk £kl

y% & o= 180 °c9+ 19 0°Col| A= Ho]

Fig 16, 17, 1814 7]A|7} Co-PPSl TPE® 7]A)|7}
Homo-PP¢] TPES} H]Z=3+ 73k
A EASHARE, SEBS?}%} b
T ES UEhith £
gistiAnt E3t2 ko w}g =
SEBSO] @go] WEFE wEo] SolAE 4P &
o189

7177} Homo-PP2} Co-PPSl TP
SEBS®] #Fo] zfolo] whet nj=gk
ERfl= ZoR Hobd PP FF o o3 9%
€ Aotk A% gt 9 B E st

& 7HaL gl .

180°C

Modulus(MPa)
3

PPISEES(wi%)

Fig. 14. Modulus of TPE in Homo-PP at 180C

190°C

Modulus(MPa)

¥

= o & )
50 20
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Fig. 15. Modulus of TPE in Homo-PP at 190C

180°C

=1 —a— CA(MIA0)
] —s— C-3(M180)

Modulus{M Pa)
g

B 2 =a B B
PPw%)

Fig. 16. Modulus of TPE in Como-PP at 180T
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=
g =
=

a ]
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20 <0 50 a0 7o
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Fig. 17. Modulus of TPE in Como-PP at 190T

260°C

—=— C-1(MI10)
—e— C-3(MIS0

Wodulus(MPa)

E) ) =0 & 70
PP(wid)

Fig. 18. Modulus of TPE in Como-PP at 260C

2.2.4 IPN(Interpenetration polymer network)
X2} Strain Hardening
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Z5 g9l & glof, IPNTZE JA3H= A& 4§ 3
Aok

Fig. 19. SEM image of PP/SEBS structure after xylene
treatment by Betrtil [15]

Fig. 20. SEM image of PP/SEBS structure before

xylene treatment

Fig. 21. SEM image of PP/SEBS structure after xylene
treatment

=3 Bertil 5{15]°] co-continuous T-Z& =
& Q8te] -9} FARE AFS Bl -
s A ESS dukdQl PPoA= Hol
Hustg o) IPNFZ2oM = 159
EFENAN 4 oY oS & S
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Stk Pham[23]3} Lee[24]S <473 PPY 790l
strain-hardening@/g-0] LAEIA] o}, WXL E dlof o
Dt AL ek ofelgol ek waskgl)
Fig. 22 £ 4294 Homo-PP2| 3+ko] 50%, 60%
2 AZF TPEY] JgHYES 54 Avtelth. $4-9
9§ aelzol BRRdA ol Walo] fashs
strain-hardening @& #2E 4= IStk
2700
200
%‘ 18.00 /l
§ 15.00] |
g 12.00] |
’ 9.00 |
6.00 |
3.00| |
3.00 6.00 9.00 1200 15.00 18.00 21.00 2400 2|700 30.00
Strain (mm)
Fig. 22. characteristics of modulus of sample
H-2(50%PP) and H-2(60%PP) at room
temperature

Fig. 232 12(110 C)°lA Homo-PP&#o] 50%,
60%= A|lz3k TPES] JAAEES 54 Aolt). 4
20 X9} FU3} strain-hardening@ S W23 5= QAT

Ve ”
v’ o

S

H-2(PP 60wt%)

|
\
]

strass (Nmm)

200 300

Strain (mrm)

23.

characteristics of modulus of sample
H-2(50%PP) and H-2(60%PP) at 110T
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