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A Study on the Monitoring System of the Grinding Troubles
Utilizing Neural Networks(I)

M.K. Ha*, J.S. Kwak™*, J.B. Song***, G.H. Kim****, H.S. Kim*****

ABSTRACT

Recent researches in the trouble monitoring system of grinding process have emphasized the use of deep

knowledge. Such works include the monitoring and diagnostic systems for cylindrical grinding using sensors
on chatter vibration and grinding burn during the process. But, since grinding operations are especially
related with a large amount of ambique parameters, it is effectively difficult to detect the grinding troubles

occurring during the grinding process.

In this paper, monitoring system for grinding utilizes the neural networks based on grinding power signa-
tures. The monitoring system of grinding operations, which makes use of PDP neural networks, is present-
ed. Then, the implementation results by computer simulations and experimental data with respect to chat-

ter vibration and grinding burn are compared.
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Fgi. 1 Conceptual Diagram for the Local Distribution of
Grinding Temperature
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Fgi. 2 Characteristics of Grinding Power Signatures for
the Grinding Burn
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Fgi. 3 Characteristics of Grinding Power Signatures for
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Residual Stress and the Power Spectrum &
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Table 1. Parameter Quantization and Classification Model

10(sec) and below | 1l1~16(sec) | 17(sec) and over
-121(W) and below |-120~-10(W)| -9(W) and over
119(W) and below | 120~190(W) | 191(W) and over
-47(W) and below | -46~10(W) | 11(W) and over

Table 2. Data of Grinding Power Signatures by A/D Converter

t Vi) Vi) P{t)
0.0 0.00000 0.00000 2.04800
0.1 0.00125 0.00000 0.04600
0.2 0.29750 -0.00125 0.05300
0.3 0.61750 0.00128 0.05600
0.4 0.45750 0.00250 0.05100
0.5 0.14625 0.00125 0.05700
0.6 0.01125 0.00250 0.06000
0.7 0.01125 0.00000 0.08300
0.8 0.00125 0.01875 0.06600
0.9 0.00875 0.00125 0.06500
1.0 0.01875 -0.02000 0.04800
1.1 0.00875 -0.00250 0.05900
1.2 0.01126 -0.00250 0.07200
1.3 0.00875 0.00000 0.06000
14 0.01128 0.00125 0.06100
1.5 0.01125 0.00250 0.06000
16 0.01500 0.00375 0.06500
1.7 0.01750 0.00250 0.05500
1.8 0.01000 0.00000 0.05300
1.9 0.01000 -0.01125 0.05800
2.0 0.01000 -0.00375 0.05400
2.1 0.006286 0.00750 0.07000
22 0.01000 0.00375 0.05900
23 0.01750 0.00875 0.05500
24 0.01125 -0.00250 0.05900
25 0.00625 -0.00750 0.04800
2.6 0.01000 -0.00125 0.08500
2.7 0.01375 0.01125 0.06100
2.8 0.01375 0.00375 0.06200
29 0.00075 0.00875 0.05900
3.0 0.00075 -0.00125 0.05300
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Table 4. Implementation Results by Backpropagation
Neural Networks

Input Parameters
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