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[ Abstract ]

der to online monitor the grinding performance of different grinding wheels under the same experimental parameters during the internal

The quality of internal plunge grinding process is affected by the grinding performance of different grinding wheels. In or-

grinding process. A particle swarm optimization-back propagation ( PSO-BP) neural network-based grinding performance monitoring
method for different grinding wheels was proposed. Firstly, the feature parameters of acoustic emission signal, power signal, vibration
signal, displacement signal and current signal were exiracted. Then, according to the eigenvalue data samples of each sensor and the
global optimization function of BP neural network by particle swarm optimization algorithm, the PSO-BP online monitoring model was
established by using PSO algorithm to optimize the initial weights and thresholds of BP neural network to accurately monitor the grinding
performance of different grinding wheels. Finally, the BP neural network model and the PSO-BP model were analyzed and compared
with the experimental data. The results show that the PSO-BP monitoring model has higher monitoring accuracy than the BP neural net-
work model, with an average correct rate as high as 97. 6% , and the validity of PSO-BP is verified through a large number of experi-
ments, which is able to effectively monitor the grinding performance status of different grinding wheels.
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Fig. 1 Internal plunge grinding system
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Fig. 2 System model of grinding process
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Table 2 Signal characteristic parameters of
3MQS100J model grinding wheel
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Table 3 Signal characteristic parameters of
3MQS100K model grinding wheel

V-2 | I EN

KBS HREfFES Kb

e 22 Lk
B X OPMH (i Rws
1 0.510 4 1.164 4 1.003 8 2.2629 1.137 3
2 0.597 4 1.198 8 1.019 4 2.22517 1.137 4
3 0.574 0 1.276 7 1.016 5 2.2139 1.137 4
4 0.521 2 1.465 8 1.002 1 2.188 2 1.136 9
5 0.643 4 1.2338 1.006 9 2.2179 1.1375
6 0.660 4 1.3399 1.002 4 2.2053 1.1370
7 0.556 7 1.394 5 1.004 7 2.2209 1.137 5
8 0.578 1 1.307 4 1.026 9 2.1713 1.137 3
9 0.574 0 1.436 4 1.027 0 2.2173 1.137 4
10 0.543 0 1.487 4 1.006 0 2.2479 1.137 3
11 0.645 2 1.5235 1.0253 2.179 4 1.137 6
12 0.6450 1.497 7 1.019 5 2.200 4 1.137 3
13 0.605 6 1.571 3 1.005 5 2.2170 1.137 5
14 0.612 7 1.313 4 1.028 2 2.134 3 1.137 6
15 0.583 3 1.4253 1.030 2 2.200 4 1.1377
&4 SH/SKI00K B SHREEEFESHIESH
Table 4 Signal characteristic parameters of
SH/SK100K model grinding wheel

- i;_iffi V(S GBS R 5
14 W bRk FHE 55 RMS
1 0.784 4 1.929 8 0.901 4 2.354 0 1.1393
2 0.904 3 2.749 5 0.898 2 2.450 1 1.137 6
3 1.1257 3.296 0 0.926 4 2.441 0 1.137 2
4 1.127 0 3.378 4 0.9223 2.553 6 1.136 9
5 1.266 8 3.277 6 0.920 1 2.478 7 1.137 0
6 1.247 2 4.27117 0.943 1 2.6129 1.138 9
7 1.282 1 3.499 0 0.992 0 2.468 2 1.137 2
8 1.582 8 4.065 0 0.934 8 2.5232 1.1419
9 1.128 3 3.610 1 0.944 1 2.552 4 1.140 4
10 1.077 9 3.174 6 0.958 5 2.563 7 1.139 6
11 1.147 1 3.508 8 0.961 8 2.53617 1.138 5
12 1.172' 1 3.048 8 0.963 4 2.508 3 1.138 8
13 1.274 0 3.2415 0.963 8 2.418 3 1.137 7
14 1.068 9 3.202 0 0.962 8 2.508 9 1.136 9
15 1.003 2 2.9815 0.961 2 2.4103 1.1410
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Fig. 11  Eigenvalues of different grinding wheel signals
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Fig. 12 Model prediction results
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