Elastomer
Vol. 34, No. 2, pp. 121~127(1999)

WAt e ekl B 42A 2 e BF
E3129) 7Hgst AAA 24

°f 3 .ol W . W o2-F A4 B
FEEtolo] AF 4, *AEUF T T FE ALANEATL
(199949 449 14 AH$)

Vulcanization and Mechanical Properties of High Molecular Weight Styrene-
Butadiene Rubber/low Molecular Weight Styrene-Butadiene Rubber Mixtures

Hwa-Woo lee, Dai Soo Lee*', Byeong Cheol Kim* and Suk Pyo Hong*

R&D Center, Kumho Tire Co. Ltd., Sochon-dong 555, Kwangsan-gu, Kwangju, 506-040, Korea
*Faculty of Chemical Engineering & Technology, Institute of Advaced Materials Development, Chonbuk
National University, Chonju 561-756, Korea
(Received April 1, 1999)

2 o ~elg-Relr)qal 7F (styrene-butadiene rubber : SBR) ¢ 7} EA# 7148 BAS =435
= dete] gsto 2 wEAEE SBR(high molecular weight SBR : HM-SBR)3} #&xz}lgk SBR
(low molecular weight SBR : LM-SBR)¢ &§E29] EAg ZAlelgrt. HM-SBR/LM-SBR 9}
LM-SBR @sfo] 37kl mjeh A8 £8E9) Mooney =St Ashel BE o2 Z7hAE %
433 7H F EFES | Shore A Az o} wbistgdEe F4E Aok =3 LM-SBR #9) &
7tell @} EFEEY 7 F FElHeltre 4ASAR mFAHA tan §= F/HE Rk
LM-SBR #ekel o2 718 A EFEE9 MooneyHE 4y LM-SBRY 7143t azfel Exla
BZ Zylo) 7)dste Ho R z‘s}]d%}sﬁt} 73 HM-SBR/LM-SBR &%E9] 7|44 4 dste
I EFES JtudE Zie] 7]l AeE A=

ABSTRACT : Characteristics of high molecular weight styrene-butadiene rubber(HM-SBR)/
low molecular weight styrene-butadiene rubber(LM-SBR) mixtures were studied to investigate
how to modify the processability and the mechanical properties of styrene-butadiene rubber
(SBR). Mooney viscosity of the HM-SBR/LM-SBR mixtures and torque increase due to the vul-
canization decreased by increasing the LM-SBR content of the mixtures. Shore A hardness and
rebound properties were decreased by increasing the LM-SBR content of the mixtures. It was
found that the value of tan & of the mixtures in rubbery state was increased, while glass transi-

tion temperatures of the vulcanized blends were constant by increasing the LM-SBR content of

Yol A2} (e-mail ; dslee@moak.chonbuk.ac.kr)

121 Elastomer Vol. 34, No. 2, 1999



122 o) -

ol - FME

the mixtures. It was postulated that the decrease of Mooney viscosity by increasing the LM-
SBR content of the blends was due to plasticizing effects of the LM-SBR and the increased
polydispersity of the mixtures. Change of mechanical properties of the vulcanized HM-SBR/

LM-SBR mixtures was attributed to the decreased crosslink densities of the mixtures by increas-

ing the LM-SBR content of the mixtures.

Keywords : styrene-butadiene rubber, polydispersity, Mooney viscosity, crosslink density, mechanical

property.
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Table 1. Molecular Weights of Raw Polymers

Polymer Molecular Weights

Mn=140,000

HM-SBR

_________________________ Mw=935000
Mn=19,000

LM-SBR

__________________________ Mw=45000

Mn =108,

SBR-1502 n=108,000
Mw=523,000

Table 2. Formulation of HM-SBR/LM-SBR Com-

pounds

Materials Contents(phr) Remarks
HM-SBR 100-x
LM-SBR X
Zinc oxide 5
Stearic acid 2
Sulfur 2
TBBS" | 1
Carbon black 50 Carbon black
N330 filled system
TMDQ? 1
0il¥ 5 |

D N-t-butyl-2-benzothiazol sulfenamide
9 2,2,4-trimethyl-1,2-dihydro quinoline
% high aromatic oil
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Fig. 1. Curing behavior of HM-SBR/LM-SBR
compounds of different blend ratios(by wt.
%) at 145C . (A)100/0; (B)90/10; (C)
80/20; (D)70/30; (E)60/40.
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Table 3. Properties of the HM-SBR/I.LM-SBR Compounds

Compound
(HM-SBR /LM-SBR Ratio) 100/0 90/10 80/20 70/30 60/40 |SBR-1502
Mw 935,000 846,000 757,000 668,000 579,000 523,000
Mn 140,000 86,000 62,000 48,000 39,000 108,000
Mw/Mn 6.7 9.8 12.2 13.9 14.8 4.8
Viscosity(100°C, ML 1+4) - 93.8 80.0 58.1 39.5 68.0
Torque Increase(lb.in) 37.1 33.3 33.0 29.9 25.8 39.0
Heat build-up(C) 16.8 185 17.9 20.7 22.7 18.8
Abraision resistance(mg) 24.5 26.0 26.5 26.5 315 25.5
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Fig. 2. Shore A hardness of HM-SBR/LM-SBR
mixtures. Open symbols denote the hard-
ness of HM-SBR/LM-SBR mixtures filled
with carbon black and closed symbols those
of unfilled HM-SBR/LM-SBR mixtures.
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Fig. 3. Tenslie stress-strain curves of HM-SBR/
LM-SBR compounds of different blend ra-
tios(by wt.%) : (H)100/0; (O)90/10;
(A)80/20; ($)70/30; (x)60/40.
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Fig. 4. Storage modulus(E’) vs. temperature of
carbon black filled HM-SBR/LM-SBR com-
pounds of different blend ratios(by wt.%)
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