2004

> S =
Z4AAY vlojlazE ¥H 5
2 sl ataen ey

oY o

ek

=

22 Mol el

Characteristic Analysis and experiment of
the Low Power Consumption type Micro Valve

D. S. KIMt S. W. Park*,
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Abstract
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), Solenoid(£ @l =°] =),Plunger(7}5#}),

In this study, A special quality analysis and experiment 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(2.4N) is exerted enough to
move poppet with 0.3mm 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 0.8mm, 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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Table. 1 Design Specifications

Item Specifications| Unit
Supply Pressure 3 bar
Supply Voltage 24 \Y
Electric Power 0.3 W
Port 3 mm
Stroke 0.3 mm
Coil Turn Number 6150 turn
Coil Diameter 0.04 mm
Coil Resistance 1.5 k€
Effective Area 0.19 i
Flow coefficient 0.01 -
Response Time 10 ms
Temperature Rise Value 50 T
Magnetic Force 2.4 N
Spring Constant 0.15 N/ mm
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Fig. 2 Modeling of Solenoid

24VDC Current

Fig. 3 Schematic diagram of Solenoid Circuits
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Fig. 4 Flux contour of Solenoid
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Table. 2 Test result

ol M

Table. 2= A3

Item Specifications| Unit
Winding Current 12 mA
Supply Voltage 24 V
Electric Power 0.29 W
Flow coefficient 0.01 -
Effective Area 0.19 i
Response Time 3 ms
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