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Azimuth Control System with A Reaction Wheel and A Torsion
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Abstract: We have developed the azimuth control system utilizing a reaction wheel
and a torsion relief motor for the hard X-ray/r-ray detector Welcome-1 (mk 2). In this
paper, we describe the hardware characteristics and the performance obtained from the
ground test and the flight data.
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% 5 ACS ADC channel

Sequencial Cannel No. | Channel | Contents N

1 1-1 Elevation Gauge |

2 1-2 Elevation Gauge 2

3 1-3 Clinometer for Mid. Plane X-axis
4 1-4 Clinometer for Mid. Plane Y-axis
5 1-5 Gyroscope (Angle)

6 1-6 Gyroscope (Angular Velocity)

7 1-7 Sun Sensor-1 Right

8 1-8 Sun Sensor-1 Left

9 2-1 Sun Sensor-2 Right

10 2-2 Sun Sensor-2 Left

11 2-3 Pressure Gauge

12 2-4 Geomagnetic Aspect Sensor X-axis
13 2-5 Geomagnetic Aspect Sensor Y-axis
14 2-6 Geomagnetic Aspect Sensor Z-axis
15 2-7 Temperature of Crystal |

16 2-8 Temperature of Crystal 2

17 31 Azimuth Control Signal

18 3-2 Reserved

19 3-3 Azimuth Control Error x 100
20 34 Speed of the Reaction Wheel
21 3-5 Strain Gauge of the 'Torsion Relief Motor
22 3-6 Reaction Wheel Drive Signal
23 3-7 ‘Torsion Relief Motor Drive Signal
24 3-8 Temperature of CPU

( ¢ (¢ ¢

PCM| |CPU| [ADC| |CCD| |CLK

A A | | Y
Clock

Telemetry
9 BBERMNEREY 1 —IIHEER
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Cannel No. | Contents

A-1 | main cutter
A-2 | ballast (12 kg/s)
A-3 | leak valve - radio buoy on/off
A-4 | change transmitter (crystal 1673 MHz — transister 1673 MHz)
A-5 | change transmitter (crystal 1687 MIiz — transister 1687 MHz)
A-6 | main cutter

A-7 | azimuth control on/ofl
A-8 | elevation up
A-9 | elevation down

A-10 | ACS command select

A-11 | ACS command execute

A-12 | CW / CCW

A-13 | fixed rotation (large)

A-14 | fixed rotation (small)

A-15 | continuous rotation
B-1 | CCD CPU reset
B-2 | event generator on/ofl
B-3 | veto module on/off
B-4 | HV select
B-5 | HV on/off
B-6 | main CPU reset
B-7 | main CPU program mode
B-8 | main CPU trigger mask change
B-9 | main CPU interrupt

B-10 | main mask all

B-11 | CCD command select

B-12 | CCD parameter select

B-13 | CCD command set

B-14 | gyro light-offset cancel

B-15 | gyro home direction sel
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circuit program mode select |3, ZHBRIREN L PICHD L
54T program mode O EREABY) H Eb b,
mode AEIFN TV BRFICETIES 21X 5 & £ D mode HITN
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Azimuth-control

H®) @ program

No. mod 4 Command No. mod 4 Command
(o} Program mode 1
o Azimuth-control circuit 1 Program mode 2
program mode select > Program mode 3
3 Program mode 4
1 Azimuth-control circuit
program mode execute
> Azimuth-reference circuit
digital / Analog
3 Rotation speed
low / high
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Unstable Points
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PSD response before observation
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