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Abstract: Natural rubber (NR) and bromo-isobutylene—isoprene rubber (BIIR) were compounded with other formulation
chemicals through polymer blending via a mechanical mixing method. After rubber vulcanization by hot-press compression
molding, the cure characteristics, mechanical properties, and ozone resistance of the NR/BIIR blends were measured. As
the BIIR content increased, the maximum torque of the blends decreased, while the optimum cure time and scorch time
tended to increase. Furthermore, the hardness of the blends increased with increasing BIIR content, reaching the maximum
value at 75 wt% BIIR, and decreased with a further increase in the BIIR loading. The tensile strength and elongation at
break decreased with an increase in the BIIR content, reaching the minimum value at 75 wt% BIIR, and increased with
a further increase in the BIIR content. In the ozone resistance test, cracks were not generated when the BIIR content was
more than 75 wt%.
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Figure 1. Structure of natural rubber.
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Figure 2. Structure of halogenated isobutylene isoprene rubber.
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Table 1. Basic Formulation of NR/BIIR Blends

Description T-1 T-2 T3 T-4 T-5
NR 100 75 50 25 -

BIIR - 25 50 75 100
Carbon Black N-339 50 50 50 50 50
Zinc Oxide 5 5 5 5 5
Stearic Acid 3 3 3 3 3
Sulfur (Oil 1%) 2.5 2.5 2.5 2.5 2.5
MBTS 0.6 0.6 0.6 0.6 0.6

Total 161.1 161.1 161.1 161.1 161.1
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Results and Discussion
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Table 2. Mooney Viscosity and Cure Characteristics of NR/BIIR
Blends

T-1 T2 T3 T-4 T-5

Mooney Viscosity - 133 118 89 89 94
Scorch Time . '\ in 27 34 46 58 73
(140C)
MLY Ibin 167 139 104 101 103
MH" Ibin 398 383 354 311 298
ODR to min 09 12 15 17 15
(160T)

tso min 1.9 2.3 2.8 3.0 2.4
190 min 4.8 7.4 8.9 134 166

9: Minimum torque value (Ib-in)
®: Maximum torque value (Ib-in)
9: Optimum cure time (min)
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Figure 3. Cure curve of NR/BIIR blends.
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Figure 4. Maximum torque value of NR/BIIR blends.
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Figure 5. Scorch time (tip) and optimum cure time (tgy) of NR/
BIIR blends.
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Table 3. General Properties of Unaged and Air-aged NR/BIIR

Blends
Measurement Condition: Unaged

Item T-1 T2 T3 T-4 T-5
Hardness 69 71 72 74 72
Tensile Strength ¥ 203 179 170 159 166

Elongation at Break © 360 330 320 300 420

Measurement Condition: 100C x 24 hrs

Item T-1 T2 T-3 T-4 T-5
Hardness ? 73 74 75 76 73
Tensile Strength 104 103 113 138 161

Elongation at Break © 210 210 230 250 390

¥: Minimum torque value (Ib-in)
®: Maximum torque value (Ib-in)
9: Optimum cure time (min)
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Figure 6. Hardness of unaged and aged NR/BIIR blends at 100
‘C/24 hrs.

EE Uehin I B3] AFA iy

Figure 79| 9147+ = 9 Figure 89 whAl-g E3F npxtr}
A= 449 Aol AP A lA e, 3] Figure 8] u}
A2 44 NR @ BIR 2t} o] W2 248 ey A
& 2 2= 9jr}. o]= NRI} BIR 1LFoko] £X] B3l A-gA
o o3t Abtaly B 4= gt} Yuly o HegyHL By
37t A7) ol EX3F=7F F2 NR L 7ep AHg/do] &
t}. NR/BIIR EdE oA Ex3l=7} =& NR 257} 7
FA 2 SR A §HgSte] BIIR ALF= S83] 713o]
H2] X3 A7 doh 3823 7 Aks TR s
oA F deg EejEo] FE= ¢4 NR ¥ BIIRY| FH#H
T} A 4o 1 QA7 T NR¥t BIIRS| Hioiy] e g+

L 7HA ), A2 424 NR 2 BIR Hote WHe B4 2
s HojE Aeg wE.

7HE E=SIA S F7] FolA deoll osf 79 AEHE 7}
&35 7| Absto] gt A3tE Qla 7H8Al= dRbE e
2 A= 9 A== FUIsk A4lg2 sihetA "

[o:

250

Tensile Strength

100 ¥ *
50 —e—Unaged
+#-100°C x 24hr
0
0 25 50 75 100

BIIR (Wt%)
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blends at 100°C/24 hrs.
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NR/BIIR blends after aging at 100°C/24 hrs.
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Table 4. Ozone Resistance Test of NR/BIIR for Various Measuring
Time
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Figure 10. Photographs representing ozone resistance test of NR/BIIR blends at 50°C & 96 hrs.
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