2011 KSPE Fall Conference

ot
Hl
3
)
ol
o
ol
8
=
'L
bt
N
2,
o
iy
i)
ot
i
A
u:&
o

g

=~
a1
T
Iy
3

AdAr - Wyl - 2Fr - Zow

A Development of Solenoid Valve for Satellite Propulsion
System
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ABSTRACT

The Dual-type Solenoid Valve was developed for a domestic production of a fuel-supply valve on
the satellite attitude control thruster system. The satellite valve using a hydrazine as a fuel must fulfill
the cycle life, shock, vibration and the environment of an extremely low temperature In addition to
the basic performance of the response time, mass flow and leakage etc.. in this paper, the design,

production and performance experiment using the nitrogen pneumatic equipment were conducted.
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Fig. 1 Magnetic Force Density
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Fig. 2 Magnetic Force for the Stroke
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Fig. 3 Schematic Diagram of Valve
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Fig. 4 A Satellite Solenoid Valve

Table 1. Design Specifications

Parameter Unit Spec.
Operating pressure psi 400
Nonoperating pressure psi 600
Proof pressure psi 1725
Weight g 276
Size mn 30, L100
Response Open 20
. ms
time(max.) Close 10
Cycle life(wet, dry) cycles 500,000
Voltage range Vdc 21~38.3
Power Watt 15
Coil Turns Turns 3100
Coil Diameter mm 0.17
Stroke mm 0.3
32 A B s A9

Table 2. Performance Test Results of Inlet Valve

Pressure Response times Flow
(psi) Open(ms) | Close(ms) | (cn’/s)
0 4.22 1.29 -
100 4.49 2.09 424.75
200 47 1.98 873.10
300 4.76 2.04 1321.45
400 4.81 2.04 1722.60
500 497 2.25 2123.76
600 5.13 2.3 -

Fig. 5 Response time(Open) at 400psi of Inlet
Valve

Table 3. Performance Test Results of Outlet Valve

Pressure Response times Flow
(psi) Open(ms) | Close(ms) | (cn’/s)
0 4.18 2.52 -
100 4.39 2.46 424.75
200 4.70 2.25 873.10
300 4.81 2.36 1321.45
400 4.81 2.14 1722.60
500 4.82 2.14 2123.76
600 4.92 2.14 -

Fig. 6 Response time(Close) at 600psi of Outlet
Valve
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