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(Detection of Grinding Troubles Utilizing a Neural Network)
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ABSTRACT

Detection of grinding trouble occuring during the grinding process is classified into two types, Le. bsaed on
the quantitative and qualitative knowledge.

But, since the grinding operaton is especially related with a large amount of functional parameters, it is
actually defficult to cope with the grinding troubles  occuring during the grinding process.
Therefore,

with the grinding troubles occuring during the process, the application of neural network is on elfective way.

grinding trouble-shooting has difficulty in satisfying the requirement from the user. To cone

In this study, we identify the
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the grinding trouble-shooting system utilizing a back-propagation model of the
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the AE(Acoustic Emission) signals and

neural network.
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Table 1 Experimental Equipment and Grinding Conditions

« Model @ GU28-50
« Manufacturer @ TOYODA Machine Works,LTD.
« Capacities

-. RPM of Wheel Shaft 1 1710

-. RPM of Workpiece Shaft @ Max. 300

~. Capacity of Wheel Motor @ 3.7kW

-. Capacity ol Workpicce Motor & 0.1kW

Grinding
Machine

Gninding - Type @ GCHOLmV
Wheel - Shape @ ¢U88 x 21
- Material @ SKDI
Workpiece tena Dl

- Hardness @ HRC 35

- Clyndrcal Plunge Grinding

Grindi R .
rinding Method - Spark-out Time : | sec

- Condition 1

. Infeed rate @ 0.5mm/min (75 Times)

>

Grinding « Condition 2

Conditions -. Infeed rate @ 1.0mnymin (75 Times)

- Condition 3

-, Infeed rate @ 20mmymin {75 Times)

Dressing
Conditions

+ Depth of Cut © 0.125mm
- Lead : 0.15min/rev

3-2. "2}l 2l 5 7 (Identification)

(b)

(c)

Fig.1 Conceptual Diagram for the Identification
Parameters Adapted in Grinding Trouble-shooting
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I'able 2 Supervised Data for the Learning of

Neural Network

: Inupt Paramcters Desired Qutput
S ll{,:vl; S.D 112:[1; CountiNormal Burning Chatter Results
i 5002100960020 0| 1 . 0 0 | Normal
£10.018 0.087 0 0081 o 1 o 0 | Normal
7/0.021 0.109 00138 0 1 o0 0 |Normal
8[0.024 0.091 0.0093 0 1 0 0 |Normai
9/0.019 0.078 00069, 0 1 0 0 | Normal
43/0.031 0,155 0 024r 0] o 1 0 |Burning
45/0.037.0.139 00409, 23 | © 1 0 |Burning
160.0320.14000223 9| 0o 1 0 |Burning
7010.033 0.283.0.0190 48 | 0 0 1 |Chatter
71/0.0480.3220.1130 626 | © 0 ' 1 |Chatter
72/0.042034200664 931 | © 0 | 1 [Chalter
7310.039030500569 607 | 0 O 1 |Chatter
74/0.033 0.256 0.0382° 68 | © 0 I |Chatter
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g‘l’fii. S.b :};:a’{‘( ’Count Normal . Burning . LhaLLer Results
50.021,0.09 00200 0 [0.987990 0.010019 0010521 | Normal
6[0. 018\ 0.087 o o081 o lo. 987«»;6T 0.010020 ‘o 010523 | Normal
7/0.0210.100 oona o o.987903 0.010019 0.010518 | Normal
8/0.024:0.091 0. 0093 0 Jo 987988‘r 0.010020 o 010522 | Normal
9l0. o, 0190.078 00069, 0 0. 58958;{ 10010020 o 010525 | Normal
13 30.0245 10 [0.010223, 0.813255 0.185224 | Burning
450 037 0.139° o. 04079” 23 0.010218\0«08132]7— 0.185274 | Burning
160 oazw[o 140 0 0223 ;};Mo 010221 0.0813247 0. 185241 |Burning
70/0.033/0.283 0 0490 a8 o. 010217 0.013243 0.985249 | Chatter
71]0.048/0.322 o 11;0‘ 626 [0.010221| 0.013241 0985247 | Chatter
7200.04 042.0.342, 006(14 931 [0.010216 0.013242 0985251 | Chatter
73lo. 039 0.305 0. 0569 607 |o. 010.217+ 0.013242 0.985250 | Chatter
74/0.033 110256 0. 0382 68 0.010223 0.014232 0.985243 | Chatter

Table 1 Implementation Results Utilizing

the Neural Network (1)
Inupl Paramcicrs Qutpuis of Neural Network

:322‘: SD ; II:::{; Count| Normal iBurning Chatler Results
10/0.0140.07500078 0 [0.987983.,0.010020 0010525 | Normal
110. 0?3‘0 11600165 0 [0.987995/0.010018 0.010517 | Normal
1200.023 0.111 0. o116 0 |0.987993° 0.010013 0.010518 | Normal
13{0.019 0.097 0 0144 0 |0.98799 0010019 0.0105317 Normal
140.0190.105 0.0084 0 0.987992, 0010019‘ 0.010519 | Normal
15/0.017 0.089 00108 © [0.987987 0. 010020 0.010522 | Normal
al0.031019100400 11 Jo. om;zs'o 613252 0.386741 |Burning
4710034 0.155 00372 13 [0.010219 061:{253‘ 0.386746 |Burning
48{0.033 0.158 00403 16 [0.010217/0.613256| 0.386741 |Burning
660.040'0.234 00450 156 o.owzmipmszszi 0.586742 | Chatter
67/0.047 0.239 0.0193 258 [0.010221 0413255, 0.586744 | Chatier
68[0.037 0.266 0.0451 114 |0.010221 o 413253 0.586745 | Chatter
6910037 0.2790.0387 94 [0.010217/0413255' 0.586741 | Chatter
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