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Optimal Design of Tooth Profile for High-Efficiency Gerotor Oil Pump
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ABSTRACT

A gerotor pump is suitable for oil hydraulics of machine tools, automotive engines, compressors,
constructions and other various applications, which are highly accepted by designers. Especially the pump is an
essential machine element of an automotive engine to feed lubricant oil. However, related industries do not have
necessary technology to design and optimize the pump and paid royalties of rotor profile on an advaneed
country. Also, gerotor pumps with unsettled design parameters have not been sufficiently analyzed from a
theoretical view of design. Therefore, it is still very difficult for the pump designer and manufacturer to decide
the specifications for the required gerotor pump by users.

In this study, the design optimization has been carried out to determine the design parameters that maximize
the specific flow rate and minimize the flow rate irregularity. Theoretical analyses and optimal design of the
gerotor oil pump have been performed by mathematical base, numerical method and knowledge of kinematics.
An automated design system of the tooth profile has been developed through AutoLISP language and CAD
method considering various design parameters. Finally, an optimally designed model for a general type of a
gerotor pump has been generated and experimentally verified for the pump performances.

Key Words : Oil pump(2%¥ 3 X), Rotor(ZE]), Trochoid( E 2 °]E), Optimization(F 3 5}) Autoamtic
design system(A}-5 3} A))

1. MB ' o HZT BEL HY] BE(electric motor), 7](key),
288 AFZE H(rotary shaft seal), Hld A
2.4 HZ(oil pump)= AE }—4 Ao 2w (bearing shell), =¥ A|(flange), T ZFE(outer
FTEEE dA AFE v 0]13} AR o g rotor), W% ZFE(inner rotor), ZE A o] 2 (rotor
2 ZEve 71AFQ ﬂ]dxla A7 Ao} ¢ case), % (o-ring), =AF(screw) T2 TA o
g uA € S A2 AFAA A N9 qom, 71et EE AF ol =H Aolxg
7 £85 &8 29& FH3EH -‘?‘%9] o] v}

r 2

B, 2% Fo] 2] FESF = FFoT £
: HA7Y: 20049 99 20; AAEAA: 20059 29 189
* sy JULFLSFe AT

* Fadstm Az Ed T

IR o4 T S S R R

# FAdEE vAz|edT 2

E-mail chulki@pusan.ac.kr Tel. (051) 510-2489



@A A An2d AHsE

g Wxo) Aol weh thol )
3, 9% 2 YR 2HE
2 Qe

@ A2E BT YR 2Ee 9B 2H2
FA50} Qo) 727 ean 22 AFY A%
e wee 7hEe FEst Fopddl b §4

goz Aisn
Doz g AYatE

A
=]
o

o] #iteltielE 7hgo] folair 2o A1 ¥

23 Alolo] Al EFo] Hoog A7 ALE-3s}
A% Z&9 W7t Hon FUAHFol F8
53] 42 g4 vt g0 Ho] A 8
A FEFY TELIY AF W7 YL
2 da Ale5 3 t}h Colbourne' e ¥ ZE]¢}
B 29 HEE A EdlA 3 WF EF A
Yo HAXE 73 UF ZEH F ZE X F
FHoz HAHE P A S At
Sac-gusa’ 5 WH 2EE nAA 71 9F 2HEZ
AN A 5 2E S A E A5 FAH o
AdE 731, WF 2H ofF ZHo EE &
Aoz Ry JYE 2E X¥E Fie AE FE
itk H 2 Tsay™'s datat 88 A B ol 8o

A T TXZ(family of curves)2
F-2Ee A dAsH e $A5A4E v}
o @t

A BEE HEEL o]27 F4o AF
B, v o] RS HAikE st A E&F o
AolA AA AAA B FAH] AU
olo] 2 dFolME 2d HEY HF, IE, &
o #EE AAE EH et AFY 78EH, Al
2 ®A T3 1A 4 (Closed-form
equation)< %F 3o ExFoE AYL 7}
Ae AZH HE A AA AAES o] &F A
Y AA Aes 22aRg Jddtuz drh

(e
L.
L

2. Gerotor X|82] O|EH 3|4

A% PRAS S5 e A sl
AHE Fig. 13 2o JEMR R o}le] HAE
st X wrg2lo] fFEH)

oY Fxo ALEHE F ZE S YR ZE Y
Ay AN E F237] Hsk FHAFo] Pt &
71 e X 718teAd AefE Fig. 10 YE
Wtk Fig 19lE 9% 2¥ Ix199 F4(0),

5 2§ 92949 F4(0), 0:% 0, Alo] e} HA

29

@, 719 BEm), 9% ZE7 49 I¥2Y 9
38 WAl EAS Ut A3 QE I
13 2% W39 F4S A4 4% 2§ 1A
Agog st Ane mAHI.

=
RalE=Y

o0
59

mx

mo 2 10 off

=

Y2
4

Pitch circle

——————— e <

Py

ik

Fig. 1 Initial position

Fig. 2 Current position

9% 287} 0,93 AW W@ AR P
a4 Au)el AYel A A Fig. 20
tedigleh @Alel WA pel oj27] A el
A 9% 2He) MARLE P2 YR 2E Y
A" e Pk

xF9 922 0 &
o}

offet 2ol HEE F 3



HAE 2 EF - A8 - &3

A4 . @2 F A AR AsE

0= ——<0, )

AR Qi y)E y0x HEAZ JehY
obefs} o] RAAL}.

0

z, = 10080, — psinb,
' = zsinl, + ycos60,

H(2)E xOy: FEAZ FEsW H2H Q=
obefs} ).

I, = x,'— ecos (0,+ ;)
= y'— esin(6,+6,)

tlo

5 2E ) s dig 7|81 WSS
A9 B4g Bata AdE ¥ WEH YA 7
31 AEyYel AHesRE Uy 2HY AL
& 5 doh 7| gez W 2HE 53 4
22 ANAL W A3PE WY 2E FUH
& FHo2 3o 31 A 5 AEDF 84
S| Uy 28 A4 ¢ 2¢ 224 F ok
9B 2¥ 9 A3 AAHL Fig. 3914 4 4)-(11)
g3t 7 F ok

tjo

0=atan[—l°'] r=7r—atan[JJ—
x9 b d—x

@

&+ G -7
A7)M, f=——gg5 =, 3=V G —xelc}
srze e Ay AY 919 Joie A c9 y@
obefs} 2o},

o

y=x(tané) - (9

A=i-bsa (i=0,1,-,N-1)E F29 o}
el Aol HHdrh

(x— dcos A)?+ (y— dsinA)? = 7, (6)

2l (6l A (5 Ystd orall2 B Aol
L=S21= %

{1+ (tan &)?)x? — 2d{ cos A + sin Atan &}x

+(d-r)=0 M

30

Fig. 3 The profile of outer rotor
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Fig. 4 Flowchart for selecting optimal tooth profile
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Fig. 5 Flowchart of the inner rotor tooth profile
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Fig. 7 The rotor profile generated in the automated
system
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out in the AMEsim commercial software
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