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Since the era of World War II, hydraulic motors have been used as mechanical actuators in preference to electric motor technology due to their power density, high torque-to-inertia ratio, and stiff dynamic response.  All-the-while, one of the downsides of using hydraulic motors has been their lower efficiency compared to electrical components.  In today’s energy efficient market, hydraulic motors are being replaced more regularly by electric motors in order to address the problem of reduced efficiency.  By using nondimensional analysis, this study seeks to compare the fundamental differences between the performance of a hydraulic motor and an Permanent Magnet Synchronous Motor (PMSM).  Central to this study is the development of a nondimensional efficiency map for both devices.  For the first time, in order to compare dynamic responses, we present an approximate mass moment-of-inertia for both the hydraulic and electric motors based upon the design of their maximum torque capacities.  Using a flywheel load with an applied external torque, a common duty cycle is prescribed for each device and the energy consumption and dynamic response limitations are measured.  In the end, it is shown that … [we are still drawing conclusions].
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