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ABSTRACT

The piston-cylinder mechanism is widely adopted in the hydraulic machine components. In these cases, the
hydrodynamic pressures are generated in the clearance gap between the piston and cylinder under lubrication action
of the piston. Under the eccentric and tilted condition of the piston in the cylinder bore, the non-symmetric pressure
distributions in the circumferential direction result in lateral forces. When the lateral forces act as increasing the
eccentricity and tilting ratios, excessive wear can be result in cylinder and piston which are well known 'hydraulic
locking' phenomena. In this paper, the hydrodynamic pressures generated in the clearance are measured using a
stationary piston and moving cylinder apparatus. The experimental results showed that the hydrodynamic pressure
distributions are highly affected by the speed and eccentricity of the cylinder and the oil viscosity.

Key Words : Piston-Cylinder Mechanism(Z]=&-4H1H 7]7), Hydrodynamic Pressure(-+3] % $}), Lubrication(£&),
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Fig. 1 Shape and dimension of the test section
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Fig. 2 Roundness and roughness data of the cylinder

Table 1 Specification of test piston and cylinder

Piston Cylinder
Diameter, Large 49.990 50.004
mm Small 49.984 50.004
Material SCM420H SCM420H
(Cr coating)
Roundness, um 0.43 0.54
Cylindricity, (m 0.55 0.68
Rmax, /m 0.8 0.36
Hardness, Hv 800 630
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High pressure chamber

Gap sensor
Cyl. for test — \
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Fig. 3 Schematic drawing of pressure measuring part
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Fig. 4 Schematics of the experimental setup and hydraulic

circuits
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Fig. 5 Data acquisition system
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Table 2 Experimental conditions

Items Type
Entran EPX-NO1-50B/L10F
Entran MSC-A1

kyowa PGM-100KH

Pressure transducer (1)

Amplifier

Pressure transducer (2)

LVDT Kyowa DT-100A
Amplifier Kyowa DPM-714B
Gap sensor AEC PU-05
Amplifier ACE 5505model

Feed speed: 30, 38, 45cm/s
Eccentricity: 2, 3, 4
Oil Temp.: 15, 20, 35C

Machining conditions

R
Fig. 6 Photograph of experimental apparatus

Bore for test
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Fig. 7 Piston eccentricity adjustment device
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