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Improvement of Rotation Fluctuation Analysis Acaiea by Removing Harmonic
Distortions of Rotation Pulse Signals

Takashi Nakashima Takeshi lind’ Hirokazu Tatekawd, Kazuhiro Nakashim3,andHideo Suzuky

The most common way of obtaining rotation puigeads is to use steel gears and electromagnktatr@static, or

eddy-current type sensors. Instantaneous rotatguéncies are obtained directly from time perlogtsveen adjacent

pulses or by use of the analytic signal (Hilbexhsform) method. However, the rotation pulse siggoalally contain

harmonic distortions due to the nonlinear charatiterof the pulse-generation mechanism of the®egsar system.

The harmonic distortions deteriorate measuremendracies of rotation fluctuation components and,tfie same
reason, the highest order of accurate fluctuatmnponent measurement is limited. This paper prapee methods
of removing harmonic distortions. The first is fuply a reversed nonlinear transfer characteristecineasured rotation
pulse signal, and the second is to square andaubttion pulse signal and subtract them fromattiginal signal
spectrum so that the 2-nd and 3-rd harmonics beadgimienum.. Improvement of fluctuation component sweament

(estimation) accuracies are also shown.
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Fig. 1 Tooth shape of the model gear.
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Fig. 2 Sensitivity vs. width characteristic of thedel sensor.
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Fig. 3 Sensitivity vs. distance characteristithef model sensor.
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Fig. 4 Synthesized rotation pulse signal.
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Fig. 5 Power spectrum of the rotation pulse signal
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Fig. 6 Relations betweerandx for Cases Il (left) and llI (right).
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Fig. 7 Power spectra after the removal of thelfarchonic and its

side-bands by RNM for Cases Il and IIl.
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Fig. 8 Measurement errors of fluctuation compombsfore and
after the modification of the rotation pulse sigi@dse II).
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pulse signals.
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Fig. 11 Measurement errors of fluctuation comptefthe

rotation pulse signal before and after applying SSM
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