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Study of The Cushion Characteristics in accordance with
Shapes of Cushion Ring of Hydraulic Cylinder
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Abstract: Hydraulic excavator consists of booms, arms, bucket, and cylinder. The cylinder make these structures

moved and the cushion parts of cylinder in operation absorb the great impact which is stemmed from high

velocity and pressure at cushion parts of cylinders. The cushion technology of cylinders has a great effect on

the operator's comfortable as well as protecting equipment from damage by suppressing the inertia of the

hydraulic excavator.

In this study, three hydraulic cylinders have different shapes of a cushion ring, respectively. we studied optimal

cushion pattern by analyzing the change of cushion pressure and time, according to supply pressure and velocity

variations.
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Fig. 1 Diagram of hydraulic cushioning cylinder
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Fig. 2 Scheme of hydraulic cylinder
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Table 1 Specification of cushions
Specifications
T
y Rod cushion
g a b ¢ d
{mm) {(mm) (mm) ()
A &6 50 10 6
B 86 50 10 5
C 6 50 10 5
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Fig. 3 Models of cushion ring
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Table 2 Specification of Test condition

Ttem Spectfications
Supply pressure (MPa) 5, 10, 15, 20, 25
Load weight (kg) 250
Velocity (m/s)| Rod 0.3, 04, 05, 06
Oil temperature (C) 40 5
Pressure rod cushion, rod supply,
measuring points head cushion, head supply
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Fig. 4 Circuit for hydraulic cylinder tester
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Fig. 5 Test device of hydraulic cylinder
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Fig. 8 Rod cushion peak pressure as against

supply pressure in accordance with velocity
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Fig. 9 Rod cushion time as against velocity at

supply pressure (25 MPa)
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Fig. 10 Rod cushion pressure rising time as
against velocity at supply pressure (25
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Fig. 11 Rod cushion peak pressure as against
velocity at supply pressure (25 MPa)
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