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Abstract; According to the shortcomings in classical dynamic and static measurement for the torque
ripple of a torque motor, a method to measure precisely the torque ripple was presented. The error
sources of the classical torque ripple measurement methods were analyzed. Then a new method to
measure the torque ripple based on the relative rotation of the stator to a rotor was proposed according
to the unique characteristics of the torque motor with a separate structure and the ability to endure
long time block. Under the condition of rotor block of the torque motor, the stator was rotated by the
external force and the torque ripple of the motor was measured. Using this method, the errors of the
inertia moment and the friction torque were effectively reduced. A set of measuring device was built
based on the proposed method, and the relative rotation of the stator and rotor was realized with a

worm gear mechanism. A verifying experiment was performed and the experimental results show that
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the measurement accuracy of the device with a range of 0—1 Nm is 0. 3% and the linearity is 0. 1%,

which meets the requirements of torque motors for high precision toque ripple measurement.

Key words: torque motor; brushless direct current motor; torque ripple; torque measurement
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Fig. 1 Block diagram of classic torque ripple meas-

urement method
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method proposed
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Fig. 3 Block diagram of torque ripple measurement set
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Fig. 4 Real measurement set
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Fig. 5 Torque calibration equipment
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Tab.1 Result of system scale calibration
LG E  FLATME BRARIAE O SERRIEE AEXTER
Fikt/g  M2/C)  fH/Nm fi/Nm  %/%
8.173 0 0.02 0.020 01 0.06
20.42 0.1 0. 05 0.050 00 0. 00
28.593 0.1 0.07 0.070 01 0.02
40. 847 0.1 0.1 0.100 02 0.02
81. 688 0.3 0.2 0.200 02 0.01
122.535 0.4 0.3 0. 300 03 0.01
204,219 0.8 0.5 0. 500 00 0. 00
245. 066 1 0.6 0.599 97 0.01
326. 764 1.3 0.8 0.799 90 0.01
367. 60 1.5 0.9 0.899 79 0.02
408.173 1.6 1.0 0.999 75 0.03
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Fig. 6 Result of calibration
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Tab. 2 Result of torque ripple measurement

for a certain toque motor

— BRI IIE R/NERIIE IR
/Nm /Nm /%
1 0.084 3 0.067 8 10. 85
2 0.085 6 0.068 1 11. 38
3 0.084 9 0. 068 2 10. 91
4 0. 086 6 0. 069 11. 31
5 0.085 9 0.068 8 11.05
Wi 474 0. 085 46 0.068 38 11.10
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