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- Investigation on Honing Sound
- Application of Neural Network to Construction of Monitoring System -

Kunio SAKUMA, Keniti OKAZIMA and Takashi UEDA

The machining noise produced in honing operation is honing sound. This study attempts to investigate experimentally the
relation between the honing sound and the finishing performances of stones and to construct the neural network system to
discriminate the finishing conditions. The main results obtained are as follows. When the stone pressure P_ is larger than the critical
pressure P, the stone is on the condition of self-dressing and keeps the superior cutting ability. Then the honing sound with high
sound pressure level is produced. The sound pressure becomes higher under the severer honing conditions. The honing conditions
are grouped into three classes based on the magnitude of stone pressure; the low pressure condition (P, is lower than P ), the normal
pressure condition (P, is larger than P ) and the severe pressure condition (P, is much higher than P ). The neural network system
is constructed to recognize the frequency spectrum of the honing sound produced under these three conditions. The effects of cell
number of hidden layer and of learning rate on prediction results are investigated. It is experimentally proved that the proposed
neural network system has a high discrimination rate and the honing sound is applicable as a signal to monitor the finishing conditions
of stones. .
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Fig.1 Experimental setup for honing



Table 1 Honing conditions

Honing speed m/min 30 (10-50)
Crosshatch angle ° 30 (8-60)
Operating length m 100
Over-run mm 33
Workpiece S45C
Length mm 200
Internal diamiter mm 60
External diamiter ~mm 88
Honing stone WA150](S)
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Fig.2 Influence of stone pressure
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Table 2 Influence of stone number on honing sound

Stone used Number of stone SPL Stone pressure
i 4 >95dB P >P,
WA150J(S) 3 > 95dB P >P
2 < 85dB P >P
4 < 85dB
SD140/170 3 > 90dB
2 < 85dB
V=30m/min, 2 € =30° , S45C
100
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Fig.3 Influence of stone number on SPL
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Fig.4 Honing sound spectrum (teaching signal)

Table 3 Network design

Architecture Feed forward network
Layer number 3

Cell number in input layer 401

Cell number in output layer 3

Cell type Static-analogue model
Transfer function Log-sigmoid
Learning rule Pure back propagation
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Table 4 Discrimination rate for sound when stone pressure is changed

Input - Output
Output Light [Normal{ Heavy
61| O
87| ©
Light 46| O
158} O
2071 O
232 (o]
Normal 356 o]
430 (o}
495 [e)
530 o]
Heavy 584 (o]
726 0]
1181 o

Table 5 Discrimination rate for sound
when crosshatch angle is changed (P, = 400 kPa)

Input
Crosshatc}; angle ° Output
8 Normal
15 Normal
30 Normal
45 Normal
60 Normal

Table 6 Discrimination rate for sound
when honing speed is changed (P, = 400 kPa)

Input
Honing spzed m/min Output
10 Normal
20 Normal
30 Normal
40 Normal
50 Normal
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