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Abstract

The axial piston pump by which the mechanical energy is converted into hydraulic energy has been
widely used in a press, a injection molding machine and construction equipments due to the high
specific power compared to the electric power system. In this paper, the one-piece shoe holder spring
of the axial piston pump to simplify its structure and reduce the manufacturing cost was designed and
tested. The finite element analyses using the 3-D shell element and contact element were performed to
determine the thickness, width and initial angle of the shoe holder spring. Also, the compressive tests
of the shoe holder spring were performed and their results were compared with those of the finite
element analysis. Also, the performance and endurance limit of axial piston pump with the shoe holder

spring were tested and evaluated.
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Fig. 3 Shape of the shoe holder spring
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Fig. 6 Compressive test of the shoe holder
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Fig. 11 Compressive force w.r.t displacement of
the shoe holder spring
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Fig. 12 Maximum stress w.r.t the thickness of
the shoe holder spring

2 wEREYEe WA
s}y, e #Hd¥rE(Max. reaction force)<:
He2 AEE F
Aol FFHA

o [
ol ;‘:
A

fr

o
=)
b
N
Y
T
o,
e
i
=
g
e
o

!
aQ
N
rie
3r
Mok
i
[>
It
offl ¥
o L g
—n
=)
2
£
i

wh
8
4
o
by
PN b
loh»
> A fo
W o a
1 of N
lo
[> B} .
T,
ol i
ot
[
W
few]
(=)
4
o
fr
N
oSt

2o

Center Line

Max. Reation Force

| e 1]

Total Reaction Force
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Fig. 16 Maximum stress w.r.t the width of the
shoe holder spring (Thickness=1mm)
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Fig. 17 Reaction force w.rt the width of the
shoe holder spring (Thickness=1mm)
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Fig. 18 Reaction force w.r.t the thickness of the
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angle of the shoe holder spring
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Fig. 25 Photograph of the fractured shoe
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