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Statistical study of dielectric properties of samples of oil contaminated by

four impurities, including water, fuel, iron powder and silicon
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Abstract

Increasing productivity as a goal is considered by managers, policymakers and even users in various industries. For this
reason, research and development in the field of status monitoring applications in order to maintain the efficiency of
devices is important. Advances in equipment and consumer expectations have led to quantitative approaches losing their
relevance. Researchers have found that taking advantage of the electrical properties of lubricants is a new way for the
maintenance industry. In this study, due to the existing limitations, 27 oil samples were contaminated by three
concentrations of four substances, including water, fuel, iron powder and Silicon. These 27 oil samples were identified
based on a central composite design with three central points. The dielectric properties of the oil samples were measured
by the laboratory of the Electrical Department of Khajeh Nasir Toosi University of Technology on IRAN. Finally, analysis
of variance was performed to evaluate the experimental data. The results of this study indicate the possibility of using
dielectric properties in monitoring the condition of the lubricant and the health of the devices. However, for this purpose,
additional studies are needed for the sample of burnt oils extracted from machinery.
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