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An internal lobe pump is suitable for oil hydraulics of machine fools, automotive engines,
compressors, constructions and other various applications. In particufar, 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 rofors: usually the
outer one is characterized by lobe with multiple profile(ellipse?, involute and ellipse2) shapes,
while the inner rotor profile is determined as conjugate to the other. Also, the design of outer rotor
depends on new applications with removing carryover phenomenon. The system generates new
lobe profile and calculates automatically the fiow rate and flow rate irregularity according to the
lobe profile generated. In order to obtain rotor shapes in performance and fto find optimize the
design parameters, a Taguchi method is proposed in this paper. Results obtained from the
analysis enable the designer and manufacturer of oif pump to be more efficient in this field.

Key Words: Combined Profile Lobe (& &), Carryover (01 %), Internal Lobe Pumps (W F B8 HE), Flow Rate (R &),
Irregutarity (815, Taguchi Method (U2 8
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A= Contact point on the lobe curvature along polar
reference axis

A" = Contact point

b = rotor width

C = the curvature center of the first outer rotor lobe

C; = the curvature center of the third outer rotor lobe

Ciqv = the curvature center of involute gear

d = distance between the curvature center of the first
elliptical lobe and its center along polar reference

axis

d; = distance between the curvature center of the third
elliptical lobe and its center along polar reference
axis

di,, = distance between the curvature center of involute

and its center along polar reference axis

e = distance between the centers of the inner rotor and
the outer rotor

k = the major-minor axis ratio of ellipse for the first
elliptical lobe

k; = the major-minor axis ratio of ellipse for the third
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elliptical lobe
O, = the curvature center of the outer rotor lobe
1; = radius of curvature of the first elliptical lobe along
polar reference axis
13 = radius of curvature of the third elliptical lobe
along polar reference axis
1y, = radius of base circle of involute curvature
r; = pitch radius of the inner rotor
r, = pitch radius of the outer rotor
z, = number of the inner rotor teeth
z, = number of the outer rotor teeth
o = rotate angle of outer rotor
inval = involute angle
v = starting angle of involute in outer rotor
n = range angle of involute in outer rotor
0 = rotate angle for lobe profile
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/Proﬁle 1 = ellipse
—— Profile 2 = involute

(a) Lobe profile of ellipse-involute

|- -~ Profile 1 = ellipse 1
——Profile 2 = involute
- Profile 3 = ellipse 2

(b) Lobe profile of ellipsel-involute-ellipse2
Fig. 1 Comparison between the previous lobe profile and
a new lobe profile
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(b) Conjugated profile for involute
Fig. 5 Conjugated lobe profiles for ellipsel and involute
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Fig. 8 Profile tracing for tri-choid shape
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New shape

Traditional shape

Fig. 11 Schematic drawing of outer rotor by new method
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Table 1 Specification of teeth profiles
Design
__parameters

Factor Levels
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Fig. 12 Analysis of flow rate irregularity
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Table 3 Comparison of results between previous and new gerotors

Product Z e d s k Y n | factor | Flow rate(l/Ar) | Irregularity(%)
(a) ellipse-involute 1.15 | 1193 ] 2.25 | 1.21 0° 20° - 198.7 2.29
(b) ellipse- 10
. . 1.18 |12.08 | 246 | 1.12 | 60° | 25° | 1.2 210.0 227
involute-ellipse2

Flow rate(L/k)
8%
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Fig. 13 Test results of variable profiles

() ellipse-involute gerotor  (b) ellipsel-involute- ellipse2
Fig. 14 Photographs of previous and new gerotors
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