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Abstract: A new type of spherical vane hydraulic pump was discussed herein. Firstly, structural
characteristics and working principles of the spherical pumps were discussed. Secondly, a formula for
calculating displacement of a hydraulic pump with spherical blades was obtained by spherical coordi-
nates, and the accuracy of theoretical analysis was verified by Pro/E volume measurement method. Fi-
nally, flows and output characteristics of the pumps were analyzed. The influences of swash plate an-
gle and the number of blades on flow pulsation with spherical vanes were discussed. The results show
that when the number of blades increases, the flow pulsations of the vane pumps decrease obviously.
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Fig.1 Spherical pump structure
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Fig.3 Working principle of spherical pump
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Fig.4 Schematic diagram of the spherical pump oil

distribution process
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Fig.5 Spherical coordinates of spherical pump
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Fig.6 Contrast diagram between theoretical value

and measured value

(=]

X RR%EE /1070

0 Tt 2l=r
M 8 /rad
E7 HERESWEEEMRE
Fig.7 Relative error between theoretical value

and measured value

MR A AR TAE R 255 2010) bris s 1
JEETE BE AL Sl 5% 2l 2 5o 2 b gk Rl B S AR A2
b 8 frs .

MR8 i 34 TR T B AT DLRGE L 2 s ) 2 HE T
JE AR AR S 1 ik HE I 2 B AR (L AE AR A7 _EAH 25
T, WO A5 B 2 R T Bl A% 3l A B 2 o R e i
Hewm i A B AL, B 9 BoR .

WEEBRIE Z2 B 45 A AT LUAGE 155 3 5.2 1
5 A LRSS 14300 0 T 5 A8 O SO REFR L il 1
fE 5 3 .2 5 4 B E CHE T AR B S AL AR TR

-
E
e
-
=S
ki
FAHE 6/rad
B8 1ft HmEIREML
Fig.8 Cavity 1 inlet and outlet oil chamber
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