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Introduction
• Hydraulic motors extract energy from a fluid and convert it 

to mechanical energy to perform useful work. 
• Hydraulic motors can be of the limited rotation or the 

continuous rotation type. 
• A limited rotation motor, which is also called a rotary 

actuator or an oscillating motor, can rotate clockwise and 
counterclockwise but through less than one complete 
revolution. 

• A continuous rotation hydraulic motor, which is simply 
called a hydraulic motor, can rotate continuously at an rpm 
that is determined by the motor’s input flow rate. 

• In reality, hydraulic motors are pumps that have been 
redesigned to withstand the different forces that are 
involved in motor applications. 

• As a result, hydraulic motors are typically of the gear, vane, 
or piston configuration.



LIMITED ROTATION HYDRAULIC MOTORS
• A limited rotation hydraulic motor (also called oscillation motor or rotary actuator) 

provides rotary output motion over a finite angle. 

• This device produces high instantaneous torque in either direction and requires only 
a small space and simple mountings. 

• Rotary actuators consist of a chamber or chambers containing the working fluid 
and a movable surface against which the fluid acts.

• The movable surface is connected to an output shaft to produce the output motion.

• In a direct acting vane-type actuator fluid under pressure is directed to one side of 
the moving vane, causing it to rotate.

• This type provides about 280° of rotation.

• Vane unit capacity ranges from 3 to 1 million in · lb.

• Rotary actuators are available with working pressures up to 5000 psi.

• They are typically mounted by foot, flange, and end mounts.

• Cushioning devices are available in most designs. 

• An actual rotary actuator contains two vanes, the maximum angle of rotation is 
reduced to about 100°. However, the torque-carrying capacity is twice that obtained 
by a single-vane design.

• This particular unit can operate with either air or oil at pressures up to 1000 psi.
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Applications of rotary actuators 



GEAR MOTORS
• Gear motors are normally limited to 

2000-psi operating pressures and 2400 
rpm operating speeds.

• They are available with a maximum flow 
capacity of 150 gpm.

• The main advantages of a gear motor are 
its simple design and subsequent low 
cost.



GEAR MOTORS
• Hydraulic motors can also be of the internal gear design.
• This type can operate at higher pressures and speeds and also has greater 

displacements than the external gear motor.

• screw-type hydraulic motors exist using three meshing screws (a power 
rotor and two idler rotors). 

• The rolling screw set results in extremely quiet operation.
• Torque is developed by differential pressure acting on the thread area of 

the screw set. 
• Motor torque is proportional to differential pressure across the screw set. 
• This particular motor can operate at pressures up to 3000 psi and can 

possess volumetric displacements up to 13.9 in3.



VANE MOTORS
• Vane motors develop torque by the hydraulic pressure acting on 

the exposed surfaces of the vanes, which slide in and out of the 
rotor connected to the drive shaft

• As the rotor revolves, the vanes follow the surface of the cam ring 
because springs (not shown in Figure 7-8) are used to force the 
vanes radially outward. 

• No centrifugal force exists until the rotor starts to revolve.
• Therefore, the vanes must have some means other than centrifugal 

force to hold them against the cam ring. 
• Some designs use springs, whereas other types use pressure-loaded 

vanes. 
• The sliding action of the vanes forms sealed chambers, which 

carry the fluid from the inlet to the outlet.
• Pressure buildup at either port is directed to two interconnected 

cavities located 180° apart.
• The side loads that are created are therefore canceled out. 
• Since vane motors are hydraulically balanced, they are fixed 

displacement units.
• This type of motor is available to operate at pressures up to 2500 

psi and at speeds up to 4000 rpm.
• The maximum flow delivery is 250 gpm.



PISTON MOTORS

• Piston motors can be either fixed or variable displacement 
units. 

• They generate torque by pressure acting on the ends of 
pistons reciprocating inside a cylinder block.

1. In-Line Piston Motor (Swash Plate Design)
2. Axial Piston Motor (Bent-Axis Design)
• Piston motors are the most efficient of the three basic 

types and are capable of operating at the highest speeds 
and pressures. 

• Operating speeds of 12,000 rpm and pressures of 5000 psi 
can be obtained with piston motors. 

• Large piston motors are capable of delivering flows up to 
450 gpm.
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HYDRAULIC MOTOR THEORETICAL TORQUE, POWER, AND FLOW RATE
• Due to frictional losses, a hydraulic motor delivers less torque than it should theoretically.
• The theoretical torque (which is the torque that a frictionless hydraulic motor would deliver) can be determined by 

the following equation developed for limited rotation hydraulic actuators.
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HYDROSTATIC TRANSMISSIONS
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HYDRAULIC MOTOR PERFORMANCE IN METRIC UNITS
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