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Characteristic comparison of Fluid Power Actuators
Sayako SAKAMA™

Recently, to reduce environmental load and enhance the efficiency of machinery, hydraulic and pneumatic
actuators have been replaced by electric actuators in many industrial fields. However, the characteristics of
each actuators are different, and it is not necessarily appropriate to replace every hydraulic or pneumatic
actuators by the electric actuators. We should select the appropriate actuator considering the actuator size,
output power, speed, responsiveness, and so on. In this paper, the characteristics of various type of motors
were compared and evaluated using some indexes. As the subject of this investigation, commercially available
AC motors, brushed and brushless DC motors, hydraulic motors, pneumatic motors and water hydraulic
motors were selected, and the data on their specification was collected from their catalogs. To compare and
evaluate the characteristics of these motors, torque, power density, and power rate were selected as the
performance indexes. The hydraulic motors, especially axial piston type motors, were found to have high
power density, torque, and power rate. It was also confirmed that water hydraulic motors have higher power
density than the electric motors and pneumatic motors. Moreover, it was confirmed that there were no
small-size fluid motors in this investigation, and small brushless DC motors have high power density. The
present results suggest that we need to consider the characteristics of each actuator and appropriately select
motors depending on the situation.
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Fig. 1 Comparison of actuator characteristics





