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Linearity study for the field coil current and the load of eddy current
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Abstract

Commercial eddy current dynamometers control the
torquc of rotating body (power supply machine)
with the field coil current being operated as a
braking force. In this paper, we studied about the
rclation between the field coil cument and the
torque load of eddy current dynamometer. By the
torque measuring analysis of eddy current
dynamometer, it is linear relation between the brake
force measured from the torque meter (c.g. load
cell, strain gage or spring balance etc.) which is
installed at the case of dynamometer and the
multiply of shaft rpm by the square of field coil
current N X Ia® ). To prove the relation, it was
cxperimented and showed that the torque operated
by the rotating body can be measured with the
shaft rpm and the field coil current of eddy current
dynamometer. This result shows a possibility that
eddy current dynamometer can measures the torque

of rotating body without special torque measuring

devices.
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(b) Dynamometer structure
Fig.1 Torque measuring principle and structure of eddy

current dynamometer
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Fig.2 Schematic diagram of the dual shaft eddy
current dynamoineter for the experiment
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Table 2. Measured brake power for field coil current
at the initial condition, 1300rpm

Increasing load

Decreasing loacQ
1(mA) | F(kg) [NCrpm) | I(mA) |F(kg) | N(rpm)
4.7 4.7 1305 7.5 4.7 1329
24.4 | 5.2 1285 26.0 5.5 1314
34.4 5.6 1270 35.7 6.2 1298
44.6 6.5 1255 46.1 6.4 1285
54.3 | 7.25 1246 55.3 7.9 1272
64.2 | 8.75 1242 64.9 9.25 1271
76.1 10.7 1235 77.4 11.3 1263
90.1 | 13.1 1223 90.7 14.1 1255
103.2 | 15.6 1213 104.0 | 16.75 1247
116.9 | 18.7 1220 117.3 | 19.7 1245
130.1 | 21.7 1224 130.1 | 22.5 1234
142.5 | 24.2 1207 142.5 | 24.5 1207
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Fig4 Brake power graph for field coil current at the initial
condition, 1300rpm
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Fig5 Brake power graph for field coil current at the initial
condition, 1400rpm
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Fig.6 Brake power graph for field coil current at the initial
condition, 1600rpm
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Fig.8 Brake power graph for increasing load at the initial
condition, 1300-1600rpm
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