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Abstract

Electro-pneumatic servo valve is an electro-mechanical device which converts electric signal into

pneumatic flow rate or pressure.

In order to improve the overall performance of pneumatic servo systems, electro-pneumatic servo

valves are required, which have fast dynamic characteristic, no air leakage at null,
The first objective of this research is to design and

fabricated at a low-cost.

and can be
fabricate a new

electro-pneumatic servo valve which satisfies the above-mentioned requirements.

In this paper,
mechanical subsystems.

we has been modeled as a system consisting of coupled electro-mechanic and
The appropriateness of the model

has been verified by simulation. The

simulation model resolves the valve body motion and the solenoid current at high accuracy. Also, we
are calculate the displacement of spool and computed results show winding currents, magnetic actuator
force, flux density line, displacement, velocity, back EMF, eddy current etc.
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2. Servo Valve AH|
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Fig. 1 Scheme of the servo valve

Table 1 Specification of a servo valve

Bl A S
IR 24 [V]
Ao At 0~10 [V]

AA [ F 5 3F 0.05 [A]
R e Al 15 [A]
AT |5 260 [N]
Y24 0.18 [mm]
a2 dAF 20 [Q]
Al | NdFe35
=Ty =]
q T “}“Tfjﬁ = 1.23 [T]
X} }jl — 947;]. 15 LHy;]. 4 % 6
Z]— /ﬂy X] PN S.Ylo, s.y4a, =.
[mm]
= E = A +2.6 [mm]
& = 0.7 [mm]
> 93 %3 6 [bar]
R 700 [l/min]
¥ 3 X H 1/8 [inch]
7 4 7 6 [mm]
= = A7 11 [mm]
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Fig. 2 Principle of the pulse width modulation and
the time diagram
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Fig. 4 Flux density lines
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Fig. 6 Scheme of the solenoid circuit

Z Component Force vs Time
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Fig. 7 Magnetic force of Z direction
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Fig. 8 Winding current .vs.

Back EMF vs Time

Fig. 9 Back EMF .vs. time graph
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Fig. 10 Power loss .vs. time graph
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Pasition vs Time

displacement [mr

Fig. 11 Position of plunger .vs. time graph

Speed vs Time
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Fig. 12 Speed of plunger .vs. time graph

Flux Linkage vs Time
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Fig. 13 Flux linkage .vs. time graph
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