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Abstract: For the influence of machining parameters on tool wear and tool life, a detection and control
technology for the tool wear based on neural network and genetic algorithm was explored. The
orthogonal experimental design method was used to carry out the plane-milling experiment of the
martensitic stainless steel and a universal tool microscope was adopted to measure the tool flank wear
to obtain training samples. And then, with the nonlinear mapping of BP neural network, the finite
training samples were employed to formulate the prediction model of the tool wear for cutting speeds,
feed per tooth, the depth of cut, and cutting time. Experimental results show that the prediction error
of the proposed neural network model is no more than 5. 4%. Finally, the optimal model of machining
parameters was established with the objective of minimizing the tool wear. According to the wear of
each generation tool parameter, the evaluation function was defined for the fitness of the individual

and the genetic algorithm was skillfully developed to solve the optimal model of tool wear. In
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comparison with the Taguchi method, the optimal machining parameters obtained by the genetic

algorithm based optimal model decrease the tool wear by 6. 734%. The proposed method not only

improves the calculation efficiency and precision, but also provides a basic theory for the selection of

machining parameters.
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Fig.1 Workpiece dimension and cutting tool
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Tab.1 Flank wear values of different milling conditions

gy L mm VB/m
/(m+min"") /(mm=+z ")
1 800 0.1 1.0 0. 04
2 800 0.2 1.5 0. 04
3 800 0.3 2.0 0. 06
4 900 0.1 1.5 0.05
5 900 0.2 2.0 0. 06
6 900 0.3 1.0 0.08
7 1 000 0.1 2.0 0.07
8 1 000 0.2 1.5 0.09
9 1 000 0.3 1.0 0.09
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Fig. 2 Wear measurement of flank
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Fig. 3 Network structure
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Tab. 2 Cutting parameters

7K
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1 2 3
%/(m * min ") 800 900 1000
f,/(mm ez 1) 0.1 0.2 0.3
a,/mm 1.0 1.5 2.0
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Fig. 4 Process of network training
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Tab. 3 Prediction results and comparative test

SCE W AEXE

HVB fHy #®E/%
/memn ") /(mm+z ") /mm
10 900 0.2 1.5 0.065 0.0620 4.62
11 1 000 0.2 1.5 0.09 0.084 6 0.60
12 900 0.1 2 0.05 0.0527 5.40
13 900 0.3 2 0.07 0.0618 3.00
14 900 0.2 1 0.06 0.0623 3.83
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Fig. 5 Solving process of genetic algorithm
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Fig. 6 Optimization process of milling parameters
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Tab. 4 Noise-signal ratio of VB

VLIS ZHH (L3
/(m * min ") 800 26.78
900 24.13

1 000 21. 26

f./(mm 2z ) 0.1 25.31
0.2 24. 44

0.3 22.43

a,/mm 1.0 23. 60

1.5 24.96

2.0 23. 60
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Tab.5 Test parameters, results and fractional errors

O 7 1. 7 @ VB VB ‘PFHXGL

/memin ) /(om+z") /mm /mm  /mm  R®%/%
10 900 0.2 1.5 0.065 0.056 70 12.77
11 1000 0.2 1.5 0.09 0.078 90 12.33
12 900 0.1 2.0 0.05 0.063 20 26.40
13 900 0.3 2.0 0.07 0.054 16 9.73
14 900 0.2 1.0 0.06 0.05576 7.07
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