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Abstract * In general, the control valves are essential components in hydraulic systems. Structural changes
within the valves remain a challenge because many parameters of valve tend to interact in terms of static and
dynamic performance. Therefore, the valve characteristics is applied directly to the stability of hydraulic
system. Inner structure of the valve which is used mainly in the industries is made up poppet type and spool
type. This paper made a description of the method for numerical analysis and modeling of the valve with a

built-in moving part of four-type. Based on the physical parameters of the valves, a numerical

model of

objected valve is developed using the bond graph method. It is to verified the results that the moving part of
four-type has an effect on pressure and flow characteristics. Also, It is analyzed the results which has an effect
on response characteristic by angular of poppet valve face and inertia variation of the valve with a built-in
moving part. In the results, it is confirmed that the rising and settling time vary with the shape of moving part

in valve.
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Fig. 1 Poppet valve (A type)
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Fig. 2 Poppet valve with 1-stage (B type)
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Fig. 3 Spool valve (C type)
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Table 1 Major specification of the valve

A 11.96 mm’ P, 60 bar
D 90 mm ), M8 kg/m’
fs 50 Ns/m I 00101 Pa-s
f %5 N Vi 1.2 cm’
k 10 N/mm | V2 100 cm®
K 1400 MPa a 50
m 003 kg Ca 0611
i
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Fig. 5 Pressure characteristics of the valve with a
built-in moving part of A~D type
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Fig. 6 Flow characteristics of the valve with a
built-in moving part of A~D type
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Fig. 7 Distance characteristics of the valve with a
built-in moving part of A, B-type
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Fig. 8 Distance characteristics of the valve with a
built-in moving part of C, D-type
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Fig. 9 Pressure characteristics by angular variation
of the valve face of C, D-type
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Fig. 10 Pressure characteristics by moving part
inertia of A, B-type
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Fig. 11 Pressure characteristics by moving part
inertia of C, D-type
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