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The Development of a Japanese 20N Thruster Valve for a Spacecraft
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Abstract

The Japan Aerospace Exploration Agency (JAXA) is now developing a 20N-class thruster valve for
spacecraft propulsion systems. We intend to develop this valve with the high reliability, and a robust and du-
rable design. The suspended armature type was chosen for the base design of the new 20N valve based on the
results of a trade-off study. Experiments and analysis were performed for the critical parts and manufacturing
process. The results enabled us to manufacture a prototype model with single type 20N thruster valves. Good
results were obtained in functional tests. We will now proceed to the next phase and complete the detailed

design for series redundancy and prepare for the qualification test.
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Figurel Diagram of satellite propulsion system for WINDS (Wideband InterNetworking engineering
test and Demonstration Satellite). Red region is the 28N thrusters.
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Table 1 Typical requirements of 2 20N thruster
valve (series-redundant)

Property Target value
Compatible fluid NoHs,, MMH, GHe,
GN,, HyO, IPA,
(NTG/MON-3)
Pressure
operation 0 to 2.8MPa
proof 6.9MPa
Flow rate 12.7¢g/s at NoHy
Pressure drop 0.172 MPa
Internal leakage <1x107 cm’/s
Operating voltage 2410 32 VDC
Power consumption | 35 W @32VDC
Response time Open: <15 ms

Close: <10 ms

Temparature 5to 149 degree C

Cycle life Wet: 1,060,000 cycle
Dry: 50,000 cycle

Weight <300g

Delivery date 6 month
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Figure 3 Comparison of typical valve structure types, sliding
fit type (left) and suspended armature {ype (right). Sus-
pended armature type has no friction surface.
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Maximun Stress Spring stroke =1 5mm Lxial direction
= 1/4 % tensils strength {Exaggerated drawing}

Strags contour Deformetion view
Figure 4 Stress analysis of the S-spring
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Figure 8 Development schedule of the 26N-class thruster valve
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