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Development of Ihtelligent Trouble-Shooting System
for Grinding Operation
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The grinding process is very complex and relates many parameters to control the

process. As this reason, a theoretical analysis and a quantitative estimation of the grinding process
has not been well established. In this study, the in-process monitoring system was suggested by
applying the neural network for monitoring and shooting the malfunction of cylindrical plunge
grinding process. This system used the power signals from the electric power meter. This neural
network was composed of processing elements [4-(5-5)-3] with 4 identified power parameters.
Because sensitivity is blunted some minute vibration components, the simulation result of this
system has appeared about 10% erroneous recognition in the uncertain pattern and the average
success rate of the trouble recognition was about 90%. Consequently, the developed system, which
applied to the power signals, can be recognize enough to monitor the grinding process as

In-process.
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Flow chart of back propagation algorithm
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Fig. 6 Experimental set-up

Table 1 Experimental conditions

HI-GLOSS (Cylindrical type)
Type : WA60LmV

Shape @ ¢304%xX34

Cylindrical plunge grinding
Spark out time : 0~1 sec
Material : SKDI11

Hardness : HrC45~48

Wheel velocity : Vg=316 m/s
Workpiece velocity : Vu=0.62mm/s
Depth of cut : h=3 zm/rev
Depth of cut @ t3=0.03 mm
Feed : f4;=0.15 mm/rev

Grinding machine

Grinding wheel

Grinding method

Workpiece

Grinding conditions

Dressing conditions
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Table 2 Clustering parameters of power signals

Parameters Low : 1 Middle : 2 High : 3
P Below 370 (W) 370~420 (W) Over 420 (W)
P Below 50 (W) 50~80 (W) Over 80 (W)
P. Below -20 (W) -20~20 (W) Over 20 (W)
Ts Below 6 (sec) 6~12 (sec) Over 12 (sec)

Table 3 Power data for learning based on the
clustering

Desired Output
Pv Normal Burning Chatter
1 0 0

Input Parameter
Ts Ps Pu
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Fig. 10 Squared error during the learning process

with clustering the power signals
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