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A Characteristic Study of Efficiency in Radial Piston Pump
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Abstract —Pump which is the fundamental device in the hydraulic system affects on overall system perfor-
mance to a great deal. Such problems as leakage and solid friction loss become important in field applica-
tions, especially for the case of operation under high pressure and at high speed. So the research on this
kind of subjects is necessary to improve the performance of hydraulic devices. A high pressure radial piston
pump is analyzed here, which has a stationary cylinder block. It pumps hydraulic fluid by letting camring
push a piston in a cylinder. Fluid leaks between the piston and cylinder so that it deteriorates the pump effi-
ciency. Furthermore, the piston happens to touch the cylinder wall to increase the friction loss and wear. In
this research, by means of FDM, volumetric, mechanical and overall efficiencies are observed by varying
several design parameters and operation conditions. Design values or their trends are presented to improve
these efficiencies.

Key words —high pressure radial piston pump, solid friction, FDM, volumetric, mechanical and overall effi-
ciency.
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Fig. 2. Definition of T and E.

Fig. 3. Shape of oil film between the piston and
cylinder.
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(a) Camring angle : 0° (b) Camring angle : 45°

(d) Camring angle : 135°

{c) Camring angle : 90°
Fig. 5. Contact point variation between camring and
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Fig. 6. Distribution of oil film pressure p(8, X) between
the piston and cylinder.
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Fig. 7. Lateral force variation w.rt. camring angle
(3,000 rpm).
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Fig. 8. Leakage variation w.r.t. camring angle (3,000

pm).
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Fig. 9. Cylinder Pressure variation w.r.t. camring angle
(3,000 rpm).

gl H|E JeEhlle Aoe HAE9 g 93|
e T9 ESF 3499 AYol A&l
AE TS YeRlA I

Fig. 10~ 125 %alA 7IA&E ¥
AZA B} UAe & F AU F, AH
JH&TIt £EFE, 2L ESFY ¢4E
2 Fgo] FolAT. W JARE
wzy gidded, ol FHY =de WA
o] TAIIEE 928 J|EofFH BHF
slod AU WRe migo] A&Hoz ¥He| g
o} 7] W& Aoz Az £ AT

J

Journal of the KSTLE

Ao - 2R
1001
p WOW‘GQD oed +*
RPM

Mechanical Efficiency (%)

- e

*%0>0O+0
EREEEER

0.001 0.010

So

Fig. 10. Mechanical efficiency w.r.t. S..
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Fig. 11. Volumetric efficiency w.r.t. S.
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