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An Analysis on Volumetric Displacement of Gerotor Hydraulic
Motor using Energy Conservation and Torque Equilibrium
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Abstract: It is difficult to analytically derive a volumetric displacement formula for a gerotor hydraulic motor
due to the complexity of the geometric shape of its gear lobes. This work proposes an analytical method for
the volumetric displacement, a relatively easy method based upon two physical concepts: conservation between
hydraulic energy and mechanical shaft energy, and torque equilibrium for the rotor’s motion. The first research
using these concepts was conducted on inner and outer rotors rotating with respect to each rotor axis. This
work represents the second report conducted on an inner rotor revolving as a planetary motion on the stationary
outer rotor. The formula equations regarding the volumetric displacement and flow rate are derived, and the
proposed formula about the volumetric displacement is proven to be the same as another analytical displacement
formula: the so-called vane length method. From the formula, volumetric displacement is calculated for an
example geometry of the gear lobes. The resultant displacement is confirmed to be the same as the value
calculated from the chamber volume method. The proposed analytical formula can be utilized in the analysis
and design of gerotor hydraulic motors. Because it is based on torque equilibrium, this formula can provide a

better understanding of torque performance, such as torque ripple, in designing a gerotor type motor.

Jls MAH V,.  volumetric displacement per one revolution
F,  force induced by pressure distribution
T, : load torque on a pump/motor shaft Q, ' instantaneous flow rate
f_D)C : coordinates of pitch point
* Corresponding author: sdkim@kumoh.ac.kr m * number of outer rotor’s lobes
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Table 1 Specification of gerotor motor used in
numerical analysis

specification data
number of outer rotor lobes, m 4
number of inner rotor lobes, m-1 3
eccentricity, e 2.5 mm
radius of outer rotor circular part, r. | 6.5 mm
distance between O:-S, 7, 16,5 mm
thickness of rotors, b 1.5 mm

Fig. 5 Profiles of inner rotor and outer rotor used
in the analysis
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volumetric displacement

maximum and
minimum of chamber
volume method

energy conservation
and torque equilibrium
method
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Mminimum a maximun

Fig. 8 Maximum and minimum areas of the

chamber between two adjacent points
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