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Abstract

Recently, the technologies related to the swash plate type oil hydraulic piston pump are requiring extreme
technologies to overcome the limit of high efficiency in cope with high speed and pressure, and are devoted to
compact the unit, to gain low noise level, and to adopt electronic technologies, and the question regarding to
maximize the mechanical efficiency, that is, to minimize the torque loss by minimizing the leakage loss in the
relative sliding region but these are in trade-off relation that tribological responding is very difficult.

Cylinder block-valve pate in high speed relative sliding motion has the characteristics that shoud be extremely
controlled for the optimization of these leakage loss and mechanical efficiency, and pressure resistance designing of
them is important for high pressure performance. But, studies on the stress analysis of these parts have not been
performed briskly, so in this paper the stress distribution and the region where the highest displacement appears are
described through the static stress analysis using CATIA V5. Through the future studies on these theme, it has the
purpose of finding the suitable materials for the other parts as well as cylinder block and valve plate, in cope with
high pressure operation through the stress analysis with the most similar conditions for the practical operation.

Keywords : Cylinder Block(4 R0 %), Valve Plate(8 2. Z 0] E), Stress Analysis(33 3 &),
Finite Element Method(#+ &84 %)
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Fig. 1 Drawing of the Cylinder Block

Fig. 2 Drawing of the Valve Plate
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Cylinder Block

e
Young Modulus 2e+011Nm®
Poisson Ratio 0.266

Density 7860kg/m”
Thermal Expansion| 0.0000117

Yield Strength 2.5+ 008N/m?

Valve Plate

Yellow Brass
(65 % Cu , 35 % Zn)

1.05e+ 01 1N/m?

Material

Young Modulus

Poisson Ratio 0.346
Density 8470kg/m’
Thermal Expansion| 0.00002

Yield Strength 4.35e+ 008N/m?

Table 1. Mechanical Properties of the Models
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Fig. 3. Finite Elemet Model of the
Cylinder Block

Fig. 4. Finite Elemet Model of the

Valve Plate
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Table 3 Max. Stress(MPa) of the Cylinder
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Fig. 5 Max. Stress of the Cylinder Block
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Fig. 6 Max. Displacement of the Valve
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Von Mises Sgess (noda! value)

N.m2

86784007

7.8e+4007
i 6.94e+4007

6.07e+007
5.204007

G 4.34e4007
3.47e+007
2.6e+007

1. 734007
8.67e+006

e

On Boundary

Fig. 7 The Point Max. Stress of the Valve Plate
appears(Case B at S0MPa)

Translational displacement vector

Fig. 8 The Point Max. Displacement of the
Cylinder Block appears(Case B at
50MPa)
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Table 5 Max. Stress and Max. Displacement of
the Valve Plate

Von Mises Stress (nodal value)
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Fig. 9 The Point Max. Stress of the Valve
Plate appears
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Fig. 10 The Point Max. Displacement of the Valve
Plate appears
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Fig. 11 The Shape of the deformation of the
Cylinder Block
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