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Abstract
Development status of Resolver and Harmonic Drive
were selected as having high-priority in the field of moving mechanical components (MMCs), to be
developed using own technology, by the Technical Committee on Space Parts and Components.
Institute of Space Technology & Aeronautics, JAXA has been responsible for the development.
In FY2004,
resolver-to-digital electric circuit, ball bearing frictional torque characteristics, manufacturing
ability. The qualification test is scheduled in FY 2005.
As for the Harmonic Drive Gear, the effect of grease amount and rotational speed on the life of
Harmonic Drive Gear was examined in air tests. However, an engineering model test in vacuum
showed thsat the life was much shorter in vacuum than in air, and that “lost-motion”, which was
useful to detect the life of the Gear operated in air, may not be used in vacuum. The qualification
test is scheduled in FY 2005, and the test conditions will be set, based on the analysis of these

Gear is described in this paper. These items

the Resolver design was fixed, based on evaluations including performance of the
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Table T Moving Mechanical Components and Materials
Ttem Components and Materials
Attitude control system Gyroscope, Wheel

Thruster Valve, Shut-off Valve,
Pressure Regulator,Check Valve

_EEE
d
94
;....3
S

e
?B‘
[
;
m&r
U

I

E]
ﬁ
5
P
S
gu
PrH
=
d
=
>4
Z
\Q

h (AU

Valve

Sensor

Pressure Sensor, Temperature Sensor

Components Liquid rocket engine

Pump seal,Pump Bearing

Antenng pointing
mechanism

Resolver, Harmonic Drive Gear,
DC Brushless Motor, Step Motor

Sclar array driving
mechanism

Slip Ring,

Low Shock Separation Device

Materials

Thermal Control Material, Paint
Hydrazine, NTQO (di nitrogen tetra oxide)
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Fig. 2 Effect of temperature on frictional torque of bearing
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Fig. 4 Wave Generator Fig. 5 Flexspline(F/S) Fig. 6 Circular spline(C/S)
Bearing(W/G)

Fig. 7 Wear Track of Flexspline Inner bore Fig. 8 Wear Track of Flexspline Teeth
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Fig. 11 Titanium alloy parts and nickel plated inner teeth of circular spline.
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