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Profile Design of the Inner Rotor of a Gerotor by the
Composite Curve of Circular Arecs

Sung-Chul Lee'
Dept. of Mechanical Engineering, Inha Technical College

Abstract —

As the gerotor set with ideal profile meshes too tight, the reduction in the size of the rotor is generally

adopted for a smooth operation. In this paper, a method of the profile modification for providing clearances was
proposed. The meshing properties of the gerotor were analyzed and the non-boundary section of the inner rotor
was identified, which denoted that the adjacent chambers were in the same pressure state. Clearances were
imposed on the non-boundary section of the inner rotor, and then the profile of that section was modified as a
composite curve of arcs. The other sections of the inner rotor were also interpolated as arcs. Thus, the whole pro-
file of the inner rotor was designed as a composite curve of arcs.
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Fig. 1. Configuration of a gerotor.

2. LF2E{o] F&uA

AZES WEZE FAAE o] 7] Whdo)
ARE T Qe [6-10], 7IME 20 TEMow
PE WERRE 848 Ti: Wi Agd

LAY FA7RAE AGE r, d3AYY WEE 1,
HAFLE e, AHEHY AFE wolE} T HFEH

A},

AZE UFEHE TR GP2HE 44
79 gnzEe] 95AFe) ol Tepdo] yri
Ble] @gol drk. Aeketaom A5NY 249 A
A& Fig 20 UE vish o] 7129 $lol
Qo) T2 W T2 FAeIN g BAH| 9
i CE EIE S LEDISER DI ERETE
B sk 72U WG rie TES) Ao Belo}
e 2o ket el AWk

ut

2 x

g rZore du

rh:lr, )

_m
rg—;r,, n

ABAY FH A =, o) AR e
3} 7] FlL,

ri(0) =x(O)i+y(0) @
o714

x(8) = rsinf+esinn 6 3)

¥(6) = rcosf+ecosn0 )

Joumnal of the KSTLE

Rolling
Circle

Locus of
Point T

=3
3

R

25
Rl
b\

]
"."
e

{

‘él.
e

e

J

-

"
<
’l

TS

%
Iy

Fig. 2. Generation of the inner rotor.
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Fig, 3. Gerotor in mesh,
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Fig, 4. Pressure states of the chambers.
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Table 1. Design parameters of the gerotor

Parameters Dimenions

Radius of tooth center circle r= 325
Radius of circular tooth r.=95
Amount of eccentricity e = 3.65

No. of teeth of the inner rotor m=6

No. of teeth of the outer rotor n=717
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Table 2. Biarc interpolations of the inner rotor

Design angle Description Number of arcs
[0, 7/42] Convex section 2
[#42, 7] Modified section 4
[#/7, 6] Concave section 6
Profile of the inner rotor 144

stal o|E&dHe] a7} AR o] Fie] A7
7hg SRt wiek Y] # F, 9t e7lle] @
32 wrsle QAE AN ZAAE Fig 119 AA
stk F e FReE UrSls o Hd oAk
25 um oful, Al 7o) F7ReE UEle oo o3pk=
0.5 pm o7t Atk wEhA Al 7)e] FRoE 1o
Hs2 Bk 8% AUss 4L 4 Utk
WH-2E F4e 959 Mo AAR A7
€ S Table 29 2tk WH-EElA AAIZE [0,
6] Tkl 121 9F XA 0E 2AkE =
on, HAAFNME BAES 30 umE A3

85

Asymptote

Evolute Trachoid
o Center Proflle of
of the orc o the inner rotor

Fig. 12. Evolute of the profile of the inner rotor.

H

Fig. 13. The inner rotor with the composite curve of
circular arcs.

Fig. 128} 13& WH-2E 9] Jd Uizt FE5 o
THZF A3E e Zloltt. Fig. 12014 E230|=
= AREH duxye] FAAHo, Wiy ¥4
< olg} FAE FHoZ F FAe] o]BFE (evolute)
© TUBITH14]. o1 BRE F-2o] Tt qale
HEHE A% 2UTH0E HIBINS o 7+ Y59
AL veRd Zow, nBAT M R Z2E 34
S TR 9359 F4L& JEFEA Iz "o
Jort AARTIME O EFE % 1S w}aw Az
e 4 At} Fig.
13& Fig. 129] GH77MS 939 Zf‘%ﬁ& A A
07 GaE BETIOE w9 93, AB—‘= EAE

T BBEARCE Hle] QI BH= LETO
2 o9 d5= AAEY U 7 zz—t— Aol
7127178 dAgke R 9ae] 2FEFHeR U
FR2E o] Tt WREEe] A e 144
7hel A58 PAEY, 74 945 Fig 139149} o)

Vol. 22, No. 2. 2006



86

ZA3lA zekst BEo) glo] Agst o)z AH
o] glo} A 7hee A% HolE A oM
i)

5.4 &
2 e AzE graEs Yraed §
AE AR fistel R 4SS v
olofsl BAMEE Aol WH-EES] B4 A5

ZAe 7 A SR

WTEEHE B4E @4 2= Astd A=zee
283l 2kxo] Aol BErleslr] wEd duido=z )
FREY] 75 A id BAE 2 e &
TFolME W2 A rzEet HEA
A% Auje] FEAE 7 U BAA R EA
£ FT WS A Ateiat. BlAAEe] A
3 FuAs Ao A4t o] AuH 71€7l
7} L FAE A AL FEaL )4 FATE
aejste] WEATe S st e
AR S, S 8 Alle #8 vt
olotAz H7IEI 47]¢] YEzow HIFATZIY
FAe T

WE-=E F4olM g3t Ate] A He A
72w Hlelolag EitelEd *27%1 o] AZE A
Aol FAF} 5 S5 TS Y 7es v
= °J§E ZA}E} o}°i°‘II °%§ -‘?‘«r% Al 7R

|

o2l
mlo

iizs]—

= T

EEN

2 o] WA 98 ARk AR

& BA7E Buslo) al) wEe] Azelel A
Fol ffsled, 1kt Agte] HAPNAE LAt
fAse] Wih BAE S22 218 @
&3] ol WHETH 95U Ao AYED wel
2 ol EEle) 24 Pgo] 2Ee) 2
doz 475l 9g #u ohije 2 Y4B Lol
ZRa o ¥2 glo] AP 2|2 FH)

A% ol

1

3
—_ 0

w2l AR viE WR-2E ] AlRE
U 39 71 HolEE E8d 4 gloh

Journal of the KSTLE

12.

14.

. Wenker, W. B,,

=
R )

. o1dE, o1,

. B, sl s

oldd

}

m

5

Ho

2

. Colbourne, J. R., “Gear Shape and Theoretical Flow

Rate in Internal Gear Pumps,” Trans. of the CSME,
Vol. 3, No. 4, pp. 215-223, 1975.

. Tsay, C. B. and Yu, C. Y., “Mathematical Model for

the Profile of Gerotor Pumps,” J CSME, Vol. 10,
No. 1, pp. 41-47, 1989.

. Yu, C. Y. and Tsay, C. B., “The Mathematical Model

of Gerotor Pump Applicable to Its Characteristic
Study,” J. CSME, Vol. 11, No. 4, pp. 385-391, 1990.

. Saegusa, Y., Urashima, K., Sugimoto, M., Onoda, M.

and Koiso, T., “Development of Qil-Pump Rotors
with a Trochoidal Tooth Shape,” SAE Paper, No.
840454, 1984.

“Constant Radial Clearance Gerotor,”
United States Patent, No. 5030072, 1991.

. Colbourne, J. R., “The Geometry of Trochoid Enve-

lopes and Their Application in Rotary Pumps,”
Mechanism and Machine Theory, Vol. 9, pp. 421-
435, 1974.

. Beard, J. E., Yannitell, D. W. and Pennock, G. R.,

“The Effects of the Generating Pin Size and Place-
ment on the Curvature and Displacement of Epitro-
choidal Gerotors,” Mechanism and Machine Theory,
Vol. 27, No. 4, pp. 373-389, 1992.

4, ¥4, 24y, A=y P=L/EH
o] A AA T2 Jhdel B3 A e
23}k8)%), A1278, A33Z, pp. 100-106, 1996.
“FUEE ARgE = A2Ee 4
A 2 o8y AFEE3R], A1E, A2E, pp.
63-70, 1995.

, “AZES} 7 3HO 33 A
s Aol Ag A =T AVNAIGE] =5,
A107, A33., pp. 43-49, 2001.

. Faux, . D. and Pratt, M. J., “Computational Geome-

try for Design and Manufacture,” Chap. 1, pp. 28,
John Wiley & Sons, New York, 1981.
oldd, Ao, “NOURE 93 AEFE FA9
23 ZAEe tiet A7 didrA s =8, A
198, Al 10%, pp. 2475-2483, 1995.
]bﬂ_ﬁL x—]z]_/,: _%._?_/\1 .1:101/\1 xéﬁ,—d_ “CAD/CAM
Al zdlz CNCEA7R,” Z1]10 g, pp. 285, AlolE]
ult]ef, 2001.
Rutter, J. W., “Geometry of Curves,”
183, Chapman & Hall/CRC, 2000.

Chap. 11, pp.



