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Abstract This paper presents the development of a tacho generator that is applicable to a DC motor
for anti-aircraft weapon systems. In general, devices such as tacho generators and resolvers are used as
feedback devices for controlling DC motors. A tacho generator with a wide operating temperature range
was developed, which has robust characteristics against shock loads and vibrations according to the
operational characteristics of anti-aircraft weapon systems. The target specifications were set based on
the requirements of the tacho generator currently in operation. A rotor coupled to the shaft of the motor
and a stator coupled to the housing of the motor were then designed and manufactured. The inductance
was 31.0 mH, the terminal resistance was 147.7 ohms, and the rotational measurement factor was
satisfactory under both normal operation and operating conditions after the maximum speed for the
standard of 9.500 * 0.475 V/krpm. In addition, the environmental suitability of the applied equipment
was confirmed through the rate of change in unit temperature, and it was found that the temperature

characteristics were all within 0.03 %/T.
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Fig. 1. Block diagram of feedback system
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Fig. 2. The entire process for development of
tacho generator.
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Table 1. Target specification
Requirement Unit Specification
. Inductance mH 320 + 3.2
Electrical Arma
Characteristics rrpature Q 135.0 = 135
Resistance
General
Scale Factor After Maximum V/krpm | 9.500 + 0.475
Speed
(8,000 rpm)
Temperature Drift .
@ -32 "~ 80C %/C < 0.03
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Fig. 3. Schematic diagram of tacho generator. Red
and blue indicate rotor and stator,
respectively.
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Fig. 4. Configuration of rotor part. (a) Commutator, (b)
Shaft, (c) Coil winding and (d) Core
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Fig. 5. Configuration of stator part. (a) Magnet, (b)
Magnet mount, (c) Brush holder bracket, (d)
Brush, (e) Brush holder and (f) Brush holder set
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Fig. 6. Magnetic flux distribution. (a) Magnetic field
and (b) Layout of magnet
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Fig. 7. Configuration of tacho generator.
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Table 2. The list of test instruments

Instrument Model Remark
LCR met KOKUYO Inductance and
meter KC-535B Resistance
TONGBAO .
RPM meter DT6236B Rotation Speed
HEWLETT
Multi meter PACKARD Voltage
HP-34401A
. EZ DIGITAL .
Oscilloscope DS-200 Ripple Voltage
Temperature and NEURONFIT Temperature Drift
Humidity Chamber | MRU-225-ME perature Lt
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Fig. 8. Schematic diagram of test concept. Red
rectangle indicates test in temperature and
humidity chamber, and blue rectangles
indicate test in room temperature and
humidity.
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Table 3. General performance of tacho generator
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Fig. 9. Output voltage and ripple voltage of tacho
generator

Table 4. Scale factor and ripple percentage of tacho

Requirement Unit Specification Result
Inductance mH 320 + 3.2 31.0
Armature
. Q2 135.0 £ 135 147.7
Resistance
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Fig. 10. Output voltage after maximum speed test

Table 5. Scale factor after maximum speed test

rpm 700 1,000 2,000 3,000
Scale Factor|
W/kepm) | 208 9.668 9.684 9.678
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Fig. 11. Temperature drift of tacho generator
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