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R of: HMH 3T (natural rubber : NR)® 71345 71413 E4& H3: 4de] d@ez,
NR#} o§4} Zglo]axd 75 (liquid polyisoprene rubber : LIR)¢] EA=E8 23 718 &
Az 713 X JAA BA4E AL LIR §o] Z71gd el 33bd NR/LIR =9
Mooney Hx= 7431 Aske =od, 71 ¥ EU=E9] Shore A ZFxo} vhietd &2
748 Yok E3 LIR 3o Frld di BA=ge 718 F fadoless AN o
S A tan d& 2718 2t LIR #8k) ©E 713 A Bdc=Seo ¥x Z4E LIRY 71
A3 anz dAsta, A3 wey )9 Bd=o NR 3 713 33 w2 F2A91= R0
Zasr] B Aoz B 5 Utk 713 NR/LIR Bd=9 71414 B4 W3 15 BI=9
IRz Zad 71dshs Ao was

ABSTRACT: Natural rubber (NR) was blended with liquid polyisoprene rubber (LIR) in order
to modify its processability and mechanical properties. Mooney viscosity of the NR/LIR blend
was decreased and vulcanization was delayed with increasing LIR content of the blends.
After vulcanization, Shore A hardness and rebound properties were decreased with increasing
LIR content of the blends. It was found that the value of tan ¢ in the blends was increased,
while glass transition temperatures of the vulcanized blends were constant with increasing
LIR content of the blends. The decrease of Mooney viscosity with increasing the LIR content
of the blends was interpreted to be plasticizing effects of the LIR. Delay of the vulcanization
with increasing the LIR content of the blends may be due to the decrease of the ingredients
of NR which accelerated the curing. Change of mechanical properties of vulcanized NR/LIR
blends was attributed to the decreased crosslink density of the blends with increasing the LIR
content of the blends.

Keywords: natural rubber, liguid polyisoprene rubber, Mooney viscosity, vulcanization, crosslink
density.
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Table 1. Characteristics of Raw Polymers

characteristics
Mardec co.  cis content >98%.
Kuraray co.  cis content : 90%,

vinyl content : 10%
molecular weight : 47000

polymer  grade manufacturer
NR  SMR CVé0
LIR LIR-50

Table 2. Formulation of NR/LIR Compounds

contents

materials (phr) remarks

NR 100-x

LIR X

zinc oxide 5

stearic acid 2

sulfur 2 carbon black filled system
TBBS* 1

carbon black N330 50

TMDQ? 1

oil® 5

¢ N-#-butyl-2-benzothiazol sulfenamide. ? 2,2,4-trimethyl-1,2-
dihydro quinoline. € high aromatic oil.

(Monsanto 100S)& o]43l9 100 ColAl ASTM
D1646 Woz2 AA AT MgEe 713 Ay
o @& E3 F7K= Monsanto LuEE o]4-3}
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Figure 1. Mooney viscosity vs. LIR content of NR/
LIR blends at 100 C. Open symbols denote viscosities
of NR/LIR blends without carbon black and closed
symbeols those of carbon black filled NR/LIR blends.
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Figure 2. Curing behavior of NR/LIR compounds of

different blend ratios (by wt.) at 145 'C: (A)100/0; (B)
90/10; (C)80/20; (D)70/30.
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Figure 3. Shore A hardness vs, LIR content of NR/
LIR blends. Open symbols denote the hardness of NR/
LIR blends without carbon black and closed symbols
those of carbon black filled NR/LIR blends.
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Figure 4. Tenslie stress-strain curves of NR/LIR
compounds of different blend ratios (by wt.): ({1)100/
0; (O)90/10; (A)80/20; ()65/35.
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Figure 5. Tenslie stress-strain curves of carbon black
filled NR/LIR compounds of different blend ratios (by

wt.): (I)100/0, (@)90/10; (A)80/20; (#)70/30;
(x)60/40.
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Figure 6. Storage modulus (E’) vs. temperature of
carbon black filled NR/LIR compounds of different
blend ratios (by wt.): (I)100/0; (O)90/10; (4)80/20;
(<©)70/30; (x)60/40.
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Figure 7. tan & vs. temperature of carbon black filled

NR/LIR compounds of different blend ratios (by wt.):

(1)100/0; (O)90/10; (A)80/20; (<>)70/30; ( X )60/40.
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Figure 8. Rebound(%) vs. LIR content of NR/LIR
blends. Open symbols denote rebounds of NR/LIR
blends without carbon black and closed symbols those
of carbon black filled NR/LIR blends.
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