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Response Time Measurement of a Cantilever Rotor
with a Disk-Type Magnetorheological Fluid Damper
ZHU Chang-sheng
(College of Electrical \Engineering, Zhejiang U niversity, Hangzhou 310027, China)

Abstract: The response time of a cantilever rotor with a disk-type magnetorheological
(MR) fluid damper operating in a shear mode were measured at different excitation modes.,
rotational speeds arid magnetic flux densities of different MR fluids. It was shown that the
response time of the MR fluid damper rotor system consisted of the initial response time,
rapid response time and last slow response time. T he initial response time was less than 100
milliseconds; the rapid response time was about 50 400 milliseconds and both were
impossible to be within a few milliseconds. The initial response time and the rapid response
time were related not only to the magnetic flux density, magnetic particle weight ratio in the
MR fluid and rotational speed, but also to the operating mode of the power supply. The
response time of the rotor system during switching the step current off was longer than that
during switching the step current on. T here was an initial delay time at either switching the

step current on or off, which was caused by the magnetizing or de-magnetizing process-
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Fig. 2 Rotor rig with an overhung disk
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Fig-1 Schematic of a disk-type MR fluid damper 21
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Fig.3 Step response of the controllable DC
powersupply in the voltage
and the current mode
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Fig. 4 Effect of the applied current on the
unbalarice response of

the rotor system
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