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Discrimination of the Electric Power Patterns of Machine Tool Spindles
by $/N Ratio and Error Root Mean Square, Using Ramp-up Power
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For a machine tool, the spindle is an essential element in the machining
process; sporadic repairs or replacement of the spindle are a factor that directly
hurts the machine tool user’s productivity, so being able to detect abnormal
spindle conditions would be of enormous benefit to both the machine tool user
and the machine tool manufacturer. In the present study, accordingly, the
power consumption of the motor that turns the spindle was evaluated by using
the error root mean square for the purpose of developing a system that could
discriminate abnormal spindle conditions before they damaged the spindle. A
previous study had indicated that in evaluating the S/N ratio not only the
power consumption after the spindle rotation had stabilized but also the part of
the power consumption waveform in which the power consumption ramps up
abruptly during rotational acceleration should be considered, and that separate
spindle specifications would require separate analyses, so these approaches
were taken in the present study. As a result, by restricting analysis to spindles
with just one specification, waveform discrimination within that specification
became possible, but the need for data on spindles with abnormal conditions,
which had been an outstanding issue, now became even greater.
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