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Development of a Rotational Torque Calibration System
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Abstract

A rotational torque calibration system is developed to measure rotational torque of power
generating systems and to calibrate non-contact rotational torque measurement systems. The
maximum capacity of the developed system is 4.5 N-m. It is composed of a DC motor, a DC
generator, a control system, a master torque cell, a slip ling/brush set, supporters, a bed etc. The
control system is characterized by the closed-loop control with differential intergrator. Rotational
torque measurement test and unit response test are conducted to estimate the accuracy of the
developed system. It is found that system maintain high consistency and accuracy with the
maximum error of 0.259%, Therefore the developed system can be used to measure the rotational
torque of power generating systems and to calibrate non-contact rotational torque measurement

systems.
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Fig. 1 Schematic diagram of the rotational torque calibration system
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Fig. 2 Block diagram of the control system of the
rotational torque calibration system
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Fig. 3 Design of the master torque cell (capacity: 4.5
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Fig. 6 Results of calibration test of the master torque
cell (capacity : 4.5 N-m)
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Table 1 Test results of the rotational torque calibration systm

torque | 1 N.m 15 N.m 2N.m 25Nm | 3 Nm 3.5 N.m 4N.m 45 N.m
rpm 400 600 800 1000 1200 1400 1600 1800
500 401 600 800 1000 1200 1400 1600 1801
600 400 600 800 1000 1200 1400 1600 1800
700 400 600 800 1000 1200 1401 1600 1800
800 400 600 300 1000 1200 1400 1600 1800
900 400 601 800 1600 1200 1400 1600 1800
1000 401 600 800 1000 1200 1400 1600 1801
1100 400 600 300 1000 1200 1400 1600 1800
1200 400 600 800 1001 1200 1400 1600 1800
1300 400 600 800 1000 1200 1400 1601 1800
1400 400 600 800 1000 1200 1400 1600 1800
1500 400 600 800 1000 1200 1401 1600 1800
1600 400 600 800 1000 1200 1400 1600 1801
error{%) 0.25 0.17 0.00 0.10 0.00 0.07 0.06 0.05
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Fig. 7 Response curve of the rotational torque cali-
bration system at 600 rpm
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Fig. 10 Response curve of the rotational torque cali-
bration system at 1200 rpm
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