ERISEERAHITAE AR T HAM AR AR EE [HER] 97

FHAEES M (HEE 5
Development of Strategic Mechanical Parts for Space-Use
TTFUTIL-BEEW T IL—T
(Mechanical and Materials Engineering Group)

EE & MR HE EAK E Sl &8
Hiroshi Miyaba, Shingo Obara, Akira Sasaki and Kichiro Imagawa

Abstract
JAXA selected 19 strategic items in the field of mechanical parts and materials. And, preferential
4 items in them are Thruster Valve , Shut-off Valve , Resolver and Harmonic Drive for the first
development generation. Development of Resolver and Harmonic Drive started in FY 2003.
This paper reports development of Resolver and Harmonic Drive which are used for the antenna
pointing or paddle driving mechanism.
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Table 1 19 items of strategic mechanical parts and materials

Item Parts and materials name
. G
Components Attitude control system S{;’/%S:;)f £

Thruster valve
Shut-off valve
Pressure regulator
Check valve

Pressure sensor

Valve

Sensor -
Temperature sensor

Pump seal
Pump bearing
Resclver

Parts

Engine parts

Harmonic Drive

Antenna pointing

. DC brushless motor
mechanism parts

Step motor
Bearing

Thermal control material
Paint
Hydrazine
NTO (di nitrogen tetra oxide)

Materials
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Table 2 Principal dimensions of Resolver
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[tem Specification Foreign product R/D Converter
Sensing method Resolver type | Optical encoder type
Angle accuracy +5 arc-sec +5 are-sec =
Resolution 21bit 18bit Bearing | -
Mass <2.2kg <2.2kg
Power consump. <2.6W <5W Fig.1 Resolver
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rotor rotor coil
Fig. 2 Prototype Coil of stator and rotor
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Angle [deg]
Fig.4 Accuracy of prototype Resolver

Resolver stator
Resolver rotor

notary ansio

Accuracy [sec |
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Fig.3 Test Configuration of Resolver
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Long life type Light weight type

Fig.5 Outershape of Harmonic Drive

Table 3 Principal dimensions of Harmonic Drive

Ttem Long life type Light weight type Existing product
Dimension 82 ¢ X 30.4L 70 ¢ X 14.0L 70 ¢ X 35.0L
Mass 221g 103g 370~300g
Lifetime 106 rev. 100 rev. app.10% rev.
Lubricant Synthetic Hydro-Carbon oil, grease Solid lubricant
trar?s?egiiate < 30arc-sec < 60arc-sec < 30arc-sec
tfnfsgiirﬁe - 10~ +80C - 30~ +80C - 10~ +80C
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Circular spline

Wave generator Flexspline

Fig.6 Grease quantity of test sample
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Starting torque at minimum

grease condition
(W/B=0.1g , F/S=0.4g C/S=0.6g)

Temp:-10°€- - -

Temp.:+

22%€- - -

0.5

1

1.5

Grease quantity on the wavebearing [ g]
Fig.7 Effect of grease quantity on the wavebearing
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Table.4 Test condition
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Grease quantity (g) Input Wear
Specimen W/B F/S C/S Rotational particle
inside gear Speed (rmp) (Wt%)
No. 1 0.2 0.8 = 2 50 0.1
No. 2 0.2 0.8 2 100 0.2
No. 3 0. 2 0.8 1 2 500 1.7
Table.5 Specimen surface roughness
Surface roughness Ra(um)
Specimen Before Lower Central Upper
festing side part side
No. 1 0. 036 (. 135 0. 055
No. 2 0. 215 = 0. 201 0. 029
No. 3 = 0. 191 0,018
@I THEORERS

Fig.8 Wear Track of Flexspline
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