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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 FY15, we have completed primary designing and
manufacturing a Bread Board Model(BBM) and have verified the BBM to comply requirements
for the wheel. And we have studied on improvement for bearing lubricant system and wheel rotor

design. This paper describes summary for these studies and study plan in FY16.
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Table.l Margin of Safety for bearing pairs on random vibtation(QT)

M.S*1 Spec.
Direction Axial*2 Radial*3
Fixed Bearing Pair 1.0 0.0 >0
Floating Bearing Pair 5.1 0.0

M.S. = bearing axial/radial basic static load rating/ (safety factor(2)xloadx3c) -1
Acceleration level *2: 17.8Grms, *3: 12.0Grms
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Table.2 Ti-Alloy Rotor v.s. SUS Rotor

Item Ti-Alloy Rotor SUS Rotor(on analysis)
Mass of Rotor 6.7kg 7.2kg (+0.5kg)
Frequency(Radial 325Hz 354Hz(+29Hz)
mode)
Q factor 37 32(-5)
M.S. 0.0 0.1(+0.1)
Manufacturing Cost High Low
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Table. 3 Thermal Analysis Results for Developing Wheel

Condition Results Note
Interface Speed Temperature ['C]
Temperature[*C] @Floating Baring Pair
+55 6000rpm +74 Allowable Temperature
+65 6000rpm +84 of Baring Pair
+65 3000rpm +74 +90 [C]
+55 +6000rpm +74
@0.1Nm
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Table.4 Specifications of Developing wheel(Model M) and Test/Inspection Results

of Bread Board Model(BBM)

# Ttem Specifications Test/Inspection Results

1 | Momentum 20Nms+1% 19.9Nms (-0.6%)
Inertia of rotor 0.031831kgm2+1% 0.0316485kgm2(-0.6%)

2 Speed Range +6000rpm +6200rpm

3 Output Torgue >0. 1Nm@+6000rpm >0.12Nm@6000rpm, 30V

4 Loss Torque <0.03Nm <0.0128Nm

5 Stick(Break away) <0.016Nm <0.008Nm
Torque

6 Dimension <P284X155mm B279%x150mm

7 Mass <8.35kg 7.366kg(before bonding)

8 Static Inbalance <0.1g-em 0.012g-cmflon assembly)

9 Power consumption <33W@6000rpm 12.4~14.6W@6000rpm

10 | Coast down time >10.9 min. >42 min,

4. £&

TR 1 SEREEICEM Lz, A VIR, @R A — L O RARRET,

DRIz SN THRE LT,

RA —VBBIZE L, X7 U T
RR 1 6 4RI
DU T IR B

&E%%&ﬁ°ﬁﬁbk
WCITRRERER, MHRENE &G

&igifﬁﬂn} 7z Iz AT L,

223 Uk
[1]R.ALaskin and S.W.Sirlin,

> AT L, THEEEERREH
IRBIC L AMIEEEHNEL, TV -
R EERTD.

ER[EER A A — VBRI OV TIE, AR 1 BRI EARRFH T = — X & 5E T L.
SEMERE, WEETAORE, EERBREERTD.

2N TN EAURRRNER L,
Y 27 Al

“Future Payload Isolation and Pointing System Technology”,

Journal of Guidance, Control and Dynamics, Vol.8, No.4, July-August1986,pp.469-477.

[2] A,
HEES

HFoM TE vy VT 73 a v iRkA —VORFTE],

BN, #Ex A, AM%®@f%ﬁ@%§@F?4ﬁﬂy~%T

I FEAER R AR R

H A

frzep i e RS 34 S

ZEATBHFE), K1 5 ARG

This document is provided by JAXA.

RIS 7 AL - BF

% 1 6 EEEND



