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A internal lobe pump is suitable for oil hydraulics of machine tools, automotive engines,
compressors, constructions and other various applications. In particular, the pump is an essential
machine element of an automotive engine to feed lubricant oil. The subject of this paper is the
theoretical analysis of internal lobe pump whose the main components are the rotors: usually the
outer one is characterized by lobe with elliptical and involute shapes, while the inner rotor profile
is determined as conjugate to the other. And the integrated system which is composed of three
main modules has been developed through AutoLISP under AutoCAD circumstance. It generates
new lobe profile and calculates automatically the flow rate and flow rate irregularity according to
the lobe profile generated. Results obtained from the analysis enable the designer and
manufacturer of oil pump to be more efficient in this field.
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7|49y O, = the curvature center of the outer rotor iobe
rp = radius of curvature of the outer rotor lobe along

b=rotor width polar reference axis
C = the curvature center of the outer rotor lobe 1, = radius of base circle
Cinv = the curvature center of involute gear 1, = radius of pitch circle
d = distance between the curvature center of the outer 1, = radius of addendum circle

rotor lobe and its center along polar reference axis I'root = radius of dedendum circle
d;n, = distance between the curvature center of involute 7, = number of the outer rotor teeth

and its center along polar reference axis o = rotate angle of outer rotor

e = distance between the centers of the inner rotor and o = pressure angle at pitch circle

the outer rotor inva = involute angle

m = module y = starting angle of involute in outer rotor



=y LUBSEX X 26 H 33 pp. 103-112

March 2009 / 104

& = rotate angle for ellipse
n = range angle of involute in outer rotor
0 = rotate angle for involute
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Fig. 1 Conjugated profile tracing
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Fig. 2 Profile tracing for involute shape
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Fig. 6 Configuration of the system
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(b) Algorithm for flow rate and irregularity
Fig. 8 Flowchart for carrying out the automated System
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(b) The generated the inner and outer rotors
Fig. 10 The results carried out in the design module
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Fig. 12 The results carried out at the rotation simulation
submodule of the design module
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Fig. 14 The results carried out at the rotation simulation
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Table 2 The values of design parameters and results regarding each rotor
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Fig. 15 Comparison of the results regarding each rotor described in Table 2
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