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Control of Chip Form by Adjusting Feed-rate
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ABSTRACT

The continuous chip depresses the accuracy of workpieces and promotes the wear of machine tools

and hurts operators. So chip control os a major problem in turning process. In this paper, a method

of chip identification is develope by pyrometer. The identifier is applied in real-time control of chip

pattern with adjusting feedrate.
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Fig.1 Classification of chip pattern(INFOS)
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Table 1 Supervised data for learning NN

Input Pattern Desired Output
Xtn-s | Xta-4 | Xtn-3 | Xtn2 | Xto-1 | xt, | Stable |Usable | Unstable Result
0.366|0.366|0.36710.36910.370|0.370| O 0 1 Unstable
0.37210.373|0.372 |0.369|0.368{0.365|| 0 o 1 Unstable
0.382]0.3820.381 |0.380|0.381 [0.381] 0O 0 1 Unstable
0.384]0.384]0.384|0.383|0.383|0.381| © 0 1 Unstable
0.375|0.374|0.372|0.370|0.371 |0.372| O 0 1 Unstable
0.306)0.304|0.301 0.300|0.300{0.300| 0 1 0 Usable
0.304|0.302|0.29810.293{0.2900.288] 0 1 0 Usable
0.286)0.287|0.289/0.290/0.29110.292| 0 1 0 Usable
0.297|0.296 |0.294|0.292]0.290/0.290]| 0 1 0 Usable
0.29810.298|0.289|0.290{0.29110.293| © 1 0 Usable
0.14310.143]0.143|0.145]0.146{0.148| 1 0 0 Stable
0.14810.14610.145/0.153|0.146|0.142| 1 0 0 Stable
0.139]0.138]0.138|0.139,0.139|0.142)} 1 0 0 Stable
0.142|0.14210.1420.141{0.139(0.139] 1 0 0 Stable
0.257|0.240)|0.22810.222{0.219]0.221] 1 0 0 Stable
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5 Pyrometer output and chip patterns
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Fig. 6 Pyrometer output and chip patterns

for SM45C with chip control
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Fig. 7 Pyrometer output for SM30C
without chip control
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Fig. 8 Pyrometer output for SM30C
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Fig. 9 Pyrometer output for SM20C
without chip control

18.00

2

17.00 4

16.50 -

pyrometer output(V)

16.00 | e
feed = 0.128mmirev

15.50 T T T T
0 200 400 600 800 1000
ith samples

Fig. 10 Pyrometer output for SM20C
with chip control
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