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Additional Effect of SEBS on Dynamic Mechanical
Properties in iPP/aPS Blends

Kazuhiro YOSHIDA", Takanobu KAWAMURA™, Minoru TERANO™, and Koh-hei NITTA™"

"Tokyo Printing Ink Mfg, Yoshinohara, Kitaku, Saitama, 331-0811 Japan
“Graduate School of Natural Science and Technology, Kanazawa University,
Kakuma, Kanazawa, Ishikawa, 920-1192 Japan
"School of Materials Science, Japan Advanced Institute of Science and Technology,

Nomi, Ishikawa, 923-1292, Japan

Dynamic mechanical properties of binary and ternary blends of isotactic polypropylene (PP), atactic polystyrene
(PS) and poly(styrene-b-ethylene-co-butylene-b-styrene (SEBS)) were investigated. The glass transition temperature of
PS domains in PP/PS and PP/PS/SEBS composites becomes higher with PP content owing to the low activation entropy
of the glass transition of PS domains. The PS domain size and the relaxation strength of the PS glass transition decrease
by the increase of SEBS for PP/PS/SEBS composites with less than 2.5 phr SEBS content, while the domain size and the
relaxation strength become constant for the composites with over 2.5 phr SEBS content.
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Fig. 1. SEM micrographs of PP/PS and PP/PS/SEBS blends.
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Fig. 2. Plot of diameter of PS domains with different content of PS for
PP/PS and PP/PS with SEBS(5 wt%).
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Fig. 3. Plot of diameter of PS domains with different content of SEBS
addition for PP/PS.

%, AHMIOX N SEBS % 5 phrifshl L 7= 52 OBy pkEsrEh#R <
BB, TRXTOT LY RRDENIPSDOH T AEBIREL LT
BIITIRT L7z, ZHUIPSHERIT 27200 Thd EE 2B
%. ¥£7z, PSOH T AR LT OFEK TIIPS & A &3
INTBITEENE T IEMEZ R T OIZ% L, PSOA T AR
FE L, E ORE TIZPS & A S AN 212 fEVMEVVE A2 R L
72, PSOA T ARBIRENTEECTIE, H T ARREDPS KA A >
DEIPPOE L0 IZFHEWELZ R L TEY, T XEB
TR DL T ORI CIEPSIZPPIC )T B4 2h 7 il & Ll
FELTWD Z ENbnd. —J5, PSON T AMBIEEL LD
IR CIZPS D E IPPICK] L CHEETE DIZ L/ &L, PS
EAHBOEIMIEVNE NBY L&D, £72, PSIZ
PP IRINT 5 Z & TPSOH T AHBIRE N ERM A~ 7 b
T5 2 ERWEINTWVDHRY, RIFFEIZEBWTEHPPOIRIN
BEOHINZHENPS D H T AMRBIRIE 2 /-3 E" D373 KAHT D
v — 7 [ XPP O ER BOINI LW EIRMI~ R~ 7 b L
7=. X BIT, SEBS#% 5 phrifs/ll L 72PP/PSRIZDWT %, PP/PS
F ERERIZE" OB — 7 X PSUSINE OB AN AE W BRI o
7 Rl 2Dz &, SEBSOA IR, PP

1 010 : : : b'IOHZ

200 250 300 350 400
Temp./K

Fig. 4. Dynamic mechanical spectra of PP, PS and SEBS.
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Fig. 5. Dynamic mechanical spectra around 7' .y of PS in PP/PS and PP/
PS/SEBS blends.
@®:PP: 0 wt%, O:PP 10 wt%, A:PP 20 wt%, OO:PP 30 wt%,
PP 40 wt%, B:PP 50 wt%, X:PP 60 wt% @ :PP 70 wt%, +:PP
80 wt%, A:PP 90 wt%
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Fig. 6. T, of PS plotted against PS content in PP/PS.
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Fig. 7. Arrhenius plots of Pure PS and PP/PS blends.
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Fig. 8. Relaxation strengths plotted against PS content in PP/PS and PP/
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Fig. 9. Dynamic mechanical spectra of PP and PS with SEBS around 7, of PS.

PS/SEBS. @:SEBS 0 phr, O:SEBS 0.5 phr, A:SEBS 1.0 phr, I:SEBS 2.5 phr,
<:SEBS 5.0 phr, M:SEBS 7.5 phr.
10° 10Hz 10Hz 10Hz 10"
e 50W150W . 70w/30wW] 90w/10w 10 T T " " " - "
= . . S oo
o, g, n: w/30w,
[ szi% - 10 sqe@ A :PPIPS(90w/10w) |
e e, w 10 -
S
© ﬁ 6
o g
E <+
W4
Eﬁzéﬁ o
2t ] L n
107 10° T A A A
360 370 380 390 400 410 360 370 380 390 400 410 360 370 380 390 400 410 S 1+ ¢ 7 s
Temp./K Temp./K Temp./K SEBS/phr

Fig. 10. Dynamic mechanical spectra of PP and PS with SEBS around T’ , of PS.
@:SEBS 0 phr, O:SEBS 0.5 phr, A:SEBS 1.0 phr, O:SEBS 2.5 phr, <:SEBS 5.0 phr,

W:SEBS 7.5 phr.

Fig. 11. Relaxation strengths plotted against SEBS
content in PP/PS/SEBS.
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HTFOPS X, SEBS DFEFIZFHETE SN EBROEMIRE L v
HAREMTEM LT LEY, FAA NEROFP2PSH R
R CREMEHEN D LI e IS5 2 3 T& 5. £
7=, ZOEERICHEZIE, PP & PSOMKHELATITT, SEBSHSIN
WFIZSEBS & #29° APSERE AN B K & 72 5 40 w/60 wHRD T, Fx
b RELPSOH T AMEEIZHHT HARFITRE ~0D SEBS DR
IEWRPENTZZ & BT 2 2 L3 TE 5 (Fig. 8).

4. %

il

ATFSE TIIPP/PSB~D SEBSYSHIASE L7k 1 3o — & ElkS
WP EIC 5 2 B8 BIC O T OB AFT - 7.

PP-rich PP/PS%2 7 L > RIZEB W TSEBSAZ RN 5 = & THI
HHZIPS RAA A XME T LIz, LasLAR3n, 2.5 phrlh
ESEBSZ#EMLTHPS KA A N “IREHEKRZ L TL
F IO OY A XL T L2 &3 gh-oiz. PP/
PSZDPS D H T AMEIEEE X PP & A B OB AL SRR
NMRENZTT FTDH I ENHMBILTWVDR, T OBEIIPSD
IEME b b e E—RPPER EOEINIENED Lz &
NEKTH 5. PSEHBEDOIILENPS DA T ABRfEiR A+
OB IR T L, & 5ICSEBSZPP/PSRICIRINIT S 2
L TE'LPSOH T AR OEFRENMET L=, —7F, PPE
L OVPS EKIZSEBS Z#¥RIN L T HhiF & A U R F N2
Motz ZHHDI ENBPPPSHET L R~SEBS & RN
% Z & TSEBSHPS N A A » &FWEHT— R EIAE K L,
Z D SEBS/JE DIFLE )N PP/PS 52 DB H KL M R | - 5B % KT
T EDPIRIB SN SRERPE LN
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