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Abstract
We started developing an advanced reaction wheel based on a study for a reaction wheel with
high torque and low disturbance characteristics since FY13. The advanced reaction wheel is
characterized by small and high performance in comparison with a current domestic wheel and
will be supplied to various satellite missions. In FY16, we have completed critical designing,
manufacturing a qualification model{QM) and Qualification test for an advanced reaction wheel

type L{Large).
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Figure.1 Developing Wheel
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Figure.2 Outline of Type L Qualification
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Table.1 Specifications of Qualification Model(QM)
# Item Specifications
1 Momentum 40Nms+1.5%
2 Speed Range >+6000rpm
3 Output Torque >0.1Nm@+6000rpm
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4 Dimension <®370x155mm
5 Mass <llkg
6 Static Imbalance (fine balancing) <0.1grcm
7 Disturbance Force/torque Force
(under fine balancing) 0.1-10Hz <4X103N
10-200Hz <4 X105 Xf2N
Torque
0.1-10Hz <8X10%Nm
0.1-10Hz <8X106 X{2Nm
f : Wheel Speed[Hz]
8 Operational Temperature Range . -15~+60°C
9 Random Vibration 174.7Tm/s"2rms
(17.8Grms)
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Figure.3 Configuration of Vibration Test
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Table.2 Environmental Test Item
Test Item ! Specification
Sinusoidal Vibration 20G, 4 oct./min.
3 . 2 A =
Random Vibration Rafilal. 117.4m/28 rms(12.0Grms), ‘
Axial: 174.7m/s"rms(17.8Grms), 3min.
-15~+60°C{Operational) 8cycles
.~ ‘\7
Thermal Vacuum -30~+70°C(Non-operational) lcvcle
Bonding, LJi6leciric
CE 01/03(MIL-STD-462C)
CE 11/14(MIL-STD-1541A)
EMC CS 01/02/06(MIL-STD-462C)
RE 01/02(MIL-STD-462C)
RS 02/03(MIL-STD-462C)
RS 1T O IRAT AN
Table.3 Specifications of Developing wheel(Type L) and
Test/Inspection Results of Qualification Model
# ITtem Specifications Test/Inspection Results
1 | Momentum 40Nms+1.5% 40.41Nms (+1.0%)
Inertia of rotor 0.06366kgm2+1% 0.06432kgm2(+1.0%)
2 Speed Range +6000rpm +6100rpm
3 Output Torque >0. I Nm@+6000rpm >0.12Nm@60060rpm, 30V
4 Loss Torque <0.025Nm@6000rpm <(.0181 Nm@6000rpm
5 | Stick(Break away) <0.015Nm <0.004Nm
Torque
6 Dimension <®370x1556mm $364.6x150.4mm
Mass <llkg 9.22kg
8 Static Imbalance <0.lg:cm 0.059g-cm(on assembly)
(Fine Tuning)
9 Power <33W@6000rpm,0Nm <25.4W@6000rpm,0Nm
consumption(steady)
10 | Coast down time >21.8 min. >75.4 min.
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