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Tribological-Mechanical and Oil Resistant Properties of Acrylonitrile Butadiene Rubber
Composite Filled with Multi-Walled Carbon Nanotube
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ABSTRACT

This work aimed to investigate the effects of multi-walled carbon nanotube loading (0, 3, 6, 9,and 12 parts
per hundred of rubber, phr) on tribological, mechanical and oil resistant properties in acrylonitrile butadiene rubber
composites. The results indicated that adding multi — walled carbon nanotube did not significantly affect the scorch
time, cure time and torque difference. Adding multi-walled carbon nanotube was found to increase the modulus and
hardness, but did not significantly affect the tensile and tear strength with decreases in compression set and
elongation at break. After aging in hydraulic oil 125° C at 72 hrs, the modulus and hardness increased and the
compression set and elongation decreased. The rubber compounds with and without multi-walled carbon nanotube
had the oil resistant properties to hydraulic oil. The coefficient of friction and wear rate of the rubber composites were

found to decrease under the applied loads of 5, 10, 20 and 30 N.
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Ingredients Content (phr*) Function Commercial source
NBR grade JSR N215SL ACN 41% 100 (Part) Matrix Channel Chemical Co., Ltd.
Zinc oxide, ZnO 5.0 Activator Thai-Lysaght Co., Ltd.
Stearic acid 1.5 Co - Activator Imperial Industrial Chemicals Co., Ltd.
Carbon Black (HAF N330) 60.0 Reinforcing Agent Thai Carbon Black Co., Ltd
Carbon nanotube grade NC7000 0,3,6,9,12 Filler Nanocyl Co., Ltd.
Mercaptobenzothaizole (MBTS) 0.7 Accelerator PI Industry Co., Ltd.
Tetramethyl Thiuramdisulfide (TMTD) 2.5 Co - Accelerator ZEON Advanced Polymix Co., Ltd.
Aromatic oil grade E101 10.0 Processing aid ESSO (Thailand) Public Co., Ltd.
Sulphur powder 2.5 Cross-linker Zeon advanced Polymix Co., Ltd.
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Cure properties
Propeties NBR + MWCNT
0 3 6 9 12
Scorch time (sec) 55.0+0.3 52.0+0.5 46.0+0.4 44.0+0.4 41.0+0.1
Cure time (sec) 131.0+£0.6 124.0+£0.4 100.0+£5.5 113.0+3.4 123.0+0.1
DT (MH-ML) (dN-m) 90.0+1.2 96.7¢1.0 | 73.6+3.4 86.142.1 90.442.7
Mechanical properties
Propeties NBR + MWCNT
0 3 6 9 12
Tensile modulus at 70% Before 5.0£0.1 7.1£0.4 8.2+0.6 9.0+1.4 12.8+0.4
(MPa) After 6.8+0.1 11.1+0.4 14.2+0.5 18.7+0.2 19.2+0.4
Before 14.9+1.6 15.442.7 13.3+1.8 13.8+1.4 16.442.7
Tensile strength (MPa)
After 11.6+1.8 15.4+1.8 13.6+1.8 13.9+1.8 16.0+2.6
Before 224422 184+18 160+20 146+17 125£18
Elongation at break (%)
After 140+14 125+11 95+14 89+12 76+15
Before 30.8+7.2 39.1£9.2 37.8+4.1 37.143.1 45.8+1.4
Tear strength (kN/m)
After 25.243.1 21.444.2 30.246.7 25.242.8 34.0+7.9
Before 83+1 84+1 87+1 89+1 90=+1
Hardness (Shore A)
After 84+1 86+1 89+1 91+1+ 93+1
Compression set (%) at 100°C, 22 hr 22.84+0.0 24.4+0.0 25.14+0.1 25.4+0.0 26.7+0.0
Bound rubber (%) 18.94+6.9 20.2+6.2 21.944.2 23.4+1.8 25.1£5.9
Swelling (%) at 125 °C in hydraulics oil,
No Change
72 hr
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