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Output Characteristics Analysis and Experiment of Multi-output
Radial Piston Pump

WEN Desheng SUI Guangdong FENG Peikun TIAN Shanheng WANG Shaopeng LIU Xiaoxue
(School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract; The existing quantitative pump cannot meet the multi-stage flow of single pump output. In
order to solve the problem of different flow levels of the traditional hydraulic system, the variable pump
and control of valve and auxiliary components were used to meet the working condition requirements. The
multi-output radial piston pump was a new hydraulic component designed according to the " double stator
theory" . It utilized its structural specificity to achieve output flow diversity. According to the principle of
force balance and the principle of crank-slider mechanism, the kinematics of multi-output radial piston
pump was analyzed. By analyzing the flow pulsation of the pump under different working modes, the
working mode with minimum flow pulsation was determined. Theoretical analysis showed that the flow
pulsation curve of the non-adjacent two columns of plungers was similar to the output flow pulsation curve
of the adjacent two columns of plungers, and the curve periodicity of the different working modes was
related to the periodicity of the single column plunger curve. When the pump output maximum flow, the
pulsation amplitude and pulsation period of the oil flow were much smaller than the single output. Using
the pump prototype, the principle experiment of the pump was carried out. The experimental results
showed that the actual flow rate of the pump was continuously decreasing as the pump outlet pressure was
increased. However, due to limited processing conditions, the machining accuracy of some parts cannot
be guaranteed, resulting in experimental results. The theoretical analysis did not match, and the
experimental data analysis verified the correctness of the principle and structural rationality of the pump,
which laid a foundation for the research and development of the radial piston pump in the future.
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Fig. 1  Structural schematics of multi-output
radial piston pump
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Fig. 6  Pump output flow pulsation curve with maximum flow
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Fig.7 Pump output flow pulsation curve in a balanced manner
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Tab.1 Test prototype design parameters
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Tab.2 Pump empty displacement measurement

at maximum flow rate
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1.0 0.2 0.8 397 6.6
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1.1 0.4 0.7 504 8.6
0.9 0.2 0.7 558 9.3
1.2 0.3 0.9 605 10. 1
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Tab.3 Pump empty displacement at minimum flow rate

JEH FoR EhFIR  HEz/ 31 v i I
¥ 1/MPa ¥ 2/MPa MPa  (remin~') (Lemin~')
1.0 0.3 0.7 405 1.23
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1.1 0.2 0.9 503 1. 45
0.9 0.4 0.5 556 1.53
1.2 0.3 0.9 604 1.72
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Tab.4 No-load displacement of pump when three

oil ports were combined to output
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0.9 0.4 0.5 563 4.5
1.1 0.3 0.8 605 5.1

3 1o 5 R G R P A AE s R AR
g HES V, R Ay

N N
NZ njq"z - q”z 2 nj
j=1

V. =1000 !

N N

N;ﬁ—(;my

Ap g, —F R R L/min
A5 S o i , 1/ min

(22)

n;

N—H% s I 1 %
e 4 m s I B A A (22) AT A ) T
PRI SN R R =S AR AL 5 i o
®5 RERZTHHE
Tab.5 Hydraulic pump empty displacement
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