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Abstract: In this study, Design and simulation for low power consumption type pneumatic on-off micro valve

was performed. And flow characteristics of the micro valve by stroke change was numerically investigated. As

a result, it is shown that magnetic force(6.8N) is exerted enough to move poppet with 0.438mm stroke with

0.01 seconds of response time, and that there is no magnetic force emitted by yoke. Under the condition of

poppet stroke smaller than about 0.4mm, dynamic pressure acts to poppet wall up to supply pressure level. But,

that is decreasing to 40% when poppet stroke is 0.8mm.
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Fig. 1 Schematic Diagram of micro valve
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Table 1 Design Specifications
Item Specifications Unit

Supply Pressure 3 bar

Supply Voltage 24 \%

Electric Ppwer 01

Consumption

Port - 3 mm

Stroke 0.438 il

Coil Turn Number 2744

Coil Diameter 0.06 mm

Coil Resistance 25.7 Q

Effective Area 1042 mar

Response Time 10 ms

Temperature Rise Value 50 T

Magnetic Force 6.8 N

Spring Constant 05 N/mm
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Fig. 3 Schematic diagram of Solenoid Circuits
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Fig. 4 Flux contour of Solenoid

Fig. 6 Winding current of excited coil
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Fig. 7 Position Response of plunger
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Fig. 11 Dynamic pressure distributions along the

poppet

S ni
L
BT
olo
of
o
'z
olo
A
H

L ﬂ}ol az @54 E
0019)2 2EZ3(0438mm)E LIHES Ed=
o|=o] FE Mz F(68N)o] FEF
(yoke)Z st iz WEHe 2A71go] 52
3l 3k

IR 2EZH W3lel| wE mlo|aRWH U
A4} stHem, L A3 vt
SHHAT AL AH3
e 2EZA7} 04 olHelAe
TH v AY fley, o
B dA3] Fraste] £ 2EZ A7 0.8Y

e Ik o]
+258 AF7)

B AFE AgA95e ‘2448 vlolaz Wy
AL A Ao olFolgon olo] BAR o
57 2AE =gUT,

#oes

1) B. W. Andersen, “The Analysis and Design of
Pneumatic Systems”, John Wiley & Son Inc.,

pp. 48~61, 1967.
2) W. L. Green, “The Poppet Valve-Flow Force
Compensation”, Proceedings of Fluid Power

International conference, pp. S1-S6, 1970.

3) K. Kakano, H. Watanabe and G. Mao-ving,
“Experimental Study for the Compensation of
Axial Flow Force in a Spool Valve”, Journal of
the Japan Fluid Power System Society, Vol. 18
No. 6, pp. 475~482, 2000.

4) WHEE, “ARRRSC & 3 REBEMAO DR &
FER”, FACHRRbR=CEiit, pp. 63~90, 1991

_194



