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Stress Analysis of Epitrochoidal Gerotor for Hydraulic Motor
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Abstract

Gerotor is a planar mechanism consisting of a rotor and lobes which form a closed space, namely a
chamber. As active contact points between a rotor and lobes are subjected to very high contact
stresses, wear in one or both of the rotor and lobe cannot be avoided. Therefore, in the design of
Gerotor used in hydraulic motors a compromise between high torque output and contact stress is of
great importance and a thorough analysis of design parameters should be conducted to achieve this
compromise. In this study, a contact point is modelled as a linear spring in consideration of equivalent
curvature to analyze the contact stress. As the contact stress calculation in this problem is a statically
indeterminate type, a numerical iterative scheme has been adopted to obtain the solution. To fully
understand the influence of design parameters on the contact stress, the relationship between pressure
force, equivalent curvature, contact force and contact stress are analyzed. It is shown that the
equivalent curvatrue of the contact point is a dominant factor that affects the maximum contact stress.
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Table 1 Design parameter of Gerotor hydraulic

motor
number of lobe, » 7
lobe center radius, d 30 mm
thickness, ¢ 1 mm
pressure, p 1 kgf/mm*
elastic modulus, £ 21000 kgf/mm*
Poisson's ratio, v 0.3
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Eccentricity Ratio, a

Fig. 5 Mean torque as a function of dimensionless
design parameters
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Fig. 11 Force and equivalent curvature as a function
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