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Evaluation of Grinding process by Machine Condition
Diagnosis Technology

Hiromitsu Ohta™’, Satoru Ezoe™’,

and Kiyokazu Kobatake**

The purpose of this research is to diagnose the extent of grinding wheel wear which is a
kind of rotary machine using Condition Diagnosis Technology (CDT). At first, we identified
the extent of sensitivity in the three cases of grinding wheel which include normal wear,
initial wear and heavy wear. Sensitivities in each case are estimated by a discrimination
index which is a common factor based on the probability density distribution. As a result,
we have shown optimum signature parameters having a higher sensitivity versus the extent
of wear on the grinding wheel. Furthermore, in order to correctly diagnose wear, a unified
signature parameter concerning the principal component analysis has been applied. Finally,
we attempted to predict the extent of wear based on information about the z:—z plane
construcing the first and second principal components of the unified signature parameter.
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Fig. 1.  Schematic view of measurement system

Fig. 2. The three dimensional dynamo meter
and a test specimen
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Table 1. Discrimination index of signature
parameter

Sp 0.48 0.93

i Cr 0.39 0.71
ime
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Table 2. Eigin value of principal components

Bigen | 1566.1| 9.78| 0.778| 0.10] 0.085
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Table 3. Average and Standard deviation
of signature parameter

. Sr 0.45 0.051
Time
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I, 2.23 0.206
Cr 176.7 3.196
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. 7 0.052 0.009
Frequency S
Domain
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Table 4. Eigen vectors of signature parameters
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Fig. 6. Diagnosis result by unified signature
parameter
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