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Abstract. This paper deals with proposal of a component to reduce pressure pulsation in oil-hydraulic system. In an 

oil-hydraulic system, since a positive displacement pump is generally employed, pressure pulsation is generated, 

which causes oscillation, noise and so on. In general, to prevent it, an accumulator is interposed to suppress it. 

However, when using an accumulator, regular maintenance is necessary to maintain its performance. Therefore, it 

seems to be necessary to develop an oil-hydraulic component to prevent pressure pulsation with simple structure and 

without regular maintenance. In this study, a component to reduce pressure pulsation in oil-hydraulic system is 

proposed. The component is fabricated and some experiments carry out to make clear the basic characteristics of this 

component. Based on the experimental results, it becomes clear that the fluctuation range of the pressure pulsation 

becomes one-tenth by the use of the proposed component. 
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INTRODUCTION 

In oil-hydraulic system, pressure pulsation is generated due to the use of positive displacement pump and causes 

oscillation, noise and so on [1]. In general, an accumulator is interposed to suppress the pressure pulsation. 

However, as accumulators contain gas, regular maintenance is necessary to prevent its performance 

deterioration due to gas leakage. Therefore, it is required to develop an oil-hydraulic component to prevent 

pressure pulsation with simple structure and without regular maintenance. 

In this study, a component to reduce pressure pulsation in oil-hydraulic system is proposed. The component is 

fabricated and some experiments carry out to investigate the basic characteristics of this component. 

STRUCTURE OF PROPOSED COMPONENT 

Figure 1 shows the structure of the proposed component. This component consists of a pipe-shaped metal body 

and a silicone rubber tube. The silicone rubber tube is inserted into the body. The side of the body has 4 holes, 

and the surface of the silicone rubber in the body is exposed to the atmosphere through these holes. 

When the pressure is increased, the part of the silicone rubber expands and prevent the increase of the pressure. 

Then, the energy is stored as elastic energy in the silicone rubber. The elastic energy is transferred back to the 

oil when the pressure is decreased. This energy transfer prevents a decrease in pressure. These processes are 

assumed to be effective for preventing the pressure pulsation. 
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(a)Pipe-shaped metal body                                        (b)Silicone rubber tube 

 
(c)Assembly drawing 

FIGURE 1.  Structure of proposed component 
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EXPERIMENT AND DISCUSSION 

Experimental apparatus to investigate pressure pulsation in an oil-hydraulic system is shown in Fig.2, which is 

composed of a piton pump, a metering valve and a bubble eliminator to reduce the influence of air in oil. By 

adjusting the opening area of the metering valve, the pressure at the pump discharge port set about 3.5MPa, 

which is often used in oil-hydraulic systems in machine tools. 

Experimental results of pressure pulsation are shown in Fig.3. As seen from this figure, the variation width of 

the pressure pulsation is about ±0.29MPa. The rotational frequency of the pump is 25Hz and the number of the 

pump piston is 9. As a results, the peak of the pressure in frequency analysis represents at the integer multiple of 

225. From the result of frequency analysis in Fig.4, the peak can be clearly seen at 410Hz, 1456Hz, 2913Hz. 

These frequencies are almost the integer multiple of 225. 
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FIGURE 2.  Experimental apparatus 
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FIGURE 3. Experimental results 
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FIGURE 4 Frequency analysis 

 

Experimental apparatus to investigate the performance of the proposed component is shown in Fig.5. 

The experimental results of the pressure at the downstream of the component are shown in Fig.6. As seen from 

this Figure, the variation width of the pressure pulsation is about ±0.028MPa, and it is clear that the pressure 

pulsation is reduced. From the result of frequency analysis in Fig.7, the peak at 1456Hz and 2913Hz becomes 

small. Consequently, it becomes clear that the proposed component for reducing the pressure pulsation is 

effective. 
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FIGURE 5.  Experimental apparatus to investigate performance of proposed component 
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FIGURE 6. Experimental results (pressure at downstream of component) 

 

 Frequency(Hz)
500 1000 1500 2000 2500 3000 3500

P
(M

P
a)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

 
FIGURE 7. Frequency analysis 

CONCLUSIONS 

In this study, a component to reduce pressure pulsation in oil-hydraulic system was proposed and confirmed its 

performance through some experiments. As a result, it becomes clear that the proposed component works 

effectively to reduce pressure pulsation. 

Next step is to investigate the relation between the design parameters of the proposed component and its 

performance. Furthermore, it seems to be necessary to confirm the durability of the proposed component. 
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