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Abstract g
243381
This research studied dynamic mechanical thermal properties, elastic recovery behavior and
durability of silica based fillers in NBR for hydraulic applications. There were three parts of this
study. First, the effect of aromatic oil loading varying from 10 to 40 parts per hundred rubber (phr)
added into 50 phr carbon black filled acrylonitrile-butadiene rubber (NBR) containing 50 phr silica
based filler (precipitated silica, fly ash or silitin with silane treatment) was investigated. Mooney
viscosity, scorch time, cure time and mechanical properties; compression set, hardness, abrasion
resistance, hydraulic oil resistance at room temperature and 125 degree Celsius, dynamic
mechanical thermal properties were of main interest. The experimental results suggested that the
addition of aromatic oil in the NBR vulcanizates decreased the Moony viscosity but did not affect
scorch time and cure time. Besides, mechanical properties; hardness, compression set, abrasion
resistance, of the NBR tended to decrease with increasing aromatic oil content. No swelling in
hydraulic oil at room temperature of the NBR vulcanizates was observed, but the weight loss of the
rubber was noted when immersion in hydraulic oil at 125 degree celsius. It was found that the
storage modulus of the NBR vulcanizates decreased, but the loss tangent values tended to increased.
However, the addition of aromatic oil had no effect on glass-transition temperature. The second
studied the effect of silica based fillers (precipitated silica, fly ash and silitin with and without silane
treatment) in the black filled NBR on properties of the NBR vulcanizates were investigated. The

experimental results suggested that the addition of silica based fillers in the NBR vulcanizates



243381

increased the Moony viscosity and cure time. The precipitated silica gave the highest mechanical
properties of the black filled NBR vulcanizates, except for the compression set which was achieved
by the treated silitin filler. The vulcanizates with precipitated silica filler had higher storage
modulus than those with the treated silitin with similar glass-transition temperature and loss tangent
values. Finally, under the actual dynamic hydraulic test for seals, the selected NBR filled with
precipitated silica and silane treated silitin were produced in form of U-cup seal and it was shown
that the general properties of the seals produced in this work were comparable to the commercial
seal product. No changes in the mechanical/physical properties of the NBR seals before and after

aging conditions.

Keywords: Dynamic Mechanical/Elastic recovery/NBR/Silica/Thermal Analysis
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Maximum torque
Minimum torque
Storage modulus
Loss modulus

Loss tangent

Bis-(3-triethoxysilylpropyl)-tetrasulfide
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Acrylonitrile butadiene rubber
Carbon black

Silica

Fly ash

Silica from fly ash

Precipitated Silica or Pure silica
Part per hundred of rubber
Scanning Electron Microscope
Fourier Transform Infrared
Dynamic Mechanical Thermal Analysis
X-Ray Fluorescence Spectrometer

Dynamic Mechanical Analysis





