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ABSTRACT

Compared with the external gear pump, the flow pulse of the internal gear pump is
low, which is only 1/10~1/20 times as the flow pulse rate of the external gear pump.
Besides, the internal gear pump’s structure is compact, the weight is light, the noise is low,
the efficiency is high, and without the trap oil phenomenon. After adopting the measure of
expiation, it can attain a very high capacity efficiency and is not very sensitive to the
pollution of the medium.

This dissertation mainly takes the involute internal gear pump as a research object,
and daseing on its operating principle and the geometrical structure, by doing some
resecarch on the intensity and rigidity degree of the gear pump, further advance the
performance of the gear pump with the theories foundation.

This topic is based upon the structure and the geometrical parameters of the internal
gear pumps, and further researches on the intensity and stiffness degree of the internal gear
pumps. According to the present structure design and usage circumstance, the intensity and
stiffness degree of the gear shaft mainly influence the performance, so this dissertation
points to the intensity and stiffness degree of the gear shaft to open the research.

Acting as a pair of meshed transmission vice-gear, the meshed force is the main
factors which influence its intensity and rigidity degree, but for the internal gear pumps in
addition to the meshed force , there is still the influence of the hydraulic pressure and the
hydraulic pressure was far larger than the meshed force. The radial force is the leading
strength that influences the intensity and stiffness degree of the gear shaft, which includes
the radial force produced by the hydraulic pressure and the radial force produced by the
meshed force, therefore, the power’s analysis of the gear shaft belonging to the internal
gear pumps is the basis of the intensity and stiffness.

This dissertation is based on the geometrical structure and operating principle,
comparing with the analyzing in mechanics of the external gear pump, and then has built
up the mechanics model of the gear axis of the internal gear pump. First, according to the
principle of absorbing and excluding oil and geometrical structure, the force area is divided

into the high pressure area, low pressure area and transition area. Then, make use of a
m
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computer to draw maps seeking out the radial force that hydraulic pressure produces and
the force parallelogram law to find out the resultant force and its direction that are bringed
by the radial force including the radial force produced by the hydraulic pressure and the
radial force produced by the meshed force. Last, according to the relation between the
conclusion and geometry parameter that the computer picture brings forward, the
calculated formula can be conveniently deduced for the maximal radial force of gear wheel
axis and the maximal turn of the maximal gear teeth.

On the basis of analyzing in mechanics, the intensity and stiffness have been checked
to gear wheel axis. The checkup of intensity in the gear wheel axis includes curved
intensity of gear teeth , the fatigue strength and curved intensity of gear wheel axis; The
checkup of the stiffness in the gear wheel axis includes stiffness of gear teeth and gear
wheel axis,

The checkup of intensity and fatigue strength of the gear wheel axis involves in the
amendment of strain modulus , the amendment of jugged modulus, the usage modulus, the
motive load modulus etc, in order to proofread accurately and effectively, this dissertation
programs proofreading program and has developed a data base owing to Access with
VB6.0.Besides, The checkup of the curved intensity and stiffness to gear wheel axis also
has programed the proofreading program and developed a data base owing to Access using
VB6.0.

The paper uses finite element method to build a model proofreading the intensity and
stiffness of gear wheel axis , adequately analyses the strain and displacement distortion of
every gear wheel axis part, and then analytically compares with the results of computer
program.

During the period of the gear wheel pump designing, both the checkup of intensity
and stiffness in gear wheel axis are all proofreaded, but, according to designing theory and
using experience, the intensity of gear wheel axis can satisfy the demand commonly, so the
stiffness of gear wheel axis is the most important factor that can influence the performance
of gear wheel pump. But if the stiffness of gear wheel axis is too high, it can affect the
meshed accuracy of gear wheel, enhance gap, increase the leakage, and affect the capacity
efficiency and the usage time of gear wheel pump. In order to further validate the accuracy

v



of the checkup of flexibility, we have carried out flexibility experiment of the gear wheel

axis and compared the results of experiment with the results of computer program, and

finally developed a suit of the exactly calculated and proofreading software.

Key Words: internal gear pump, radial force, intensity, rigidity
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