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Then the effective input and output parameters were collected as sample data sets for network training and testing. The

initialization weights and offsets of the neural network were optimized by genetic algorithm, and the neural network was trained

with the sample data sets. Meanwhile, based on the theory of decision-making system, the neural network was combined with

the decision-making system, and the learning ability of the neural network was used to build the database and rule base of

intelligent decision-making, and finally the intelligent decision-making system was established. Compared with the

decision-making method without improved BP neural network, the neural network performance optimized by genetic algorithm

is better in both prediction accuracy and learning speed, but the decision-making system has better decision-making effect. It

verifies the feasibility of the intelligent decision-making system of the lapping process and provides a new idea for the process

decision of the lapping process.
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Tab.1 Sample set of lapping process data

Input parameters Output parameters
Workpiece speed Lapping disc speed Lapping pressure Abrasive pad Particle size Workpiece Removal Surface
/(r'min ") /(r'min ") /kPa hardness /um hardness rate/(um-min ') roughness/nm
100 100 6.89 92 28 5 1.13 32.5
100 100 10.34 92 28 5 1.3 38.9
100 100 12.06 92 28 5 1.99 49.1
100 100 20.67 92 28 5 7.17 100
60 60 6.89 79 14 5 0.149 5.75
80 80 13.78 79 14 5 0.469 5.18
100 100 10.34 79 14 5 0.344 2.92
80 80 2 79 3~5 5 0.252 2.29
58 60 3 79 1~3 3 0.0039 3.37
58 60 3 79 2~4 3 0.1 4.45
58 60 3 79 3~5 3 0.732 7.03
50 55 3 79 13 4 4.43 68.6
50 55 1 79 13 4 1.2 50.98
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Tab.2 Verification sample set

Input parameters

Output parameters

Workpiece speed  Lapping disc Lapping  Abrasive pad Particle size Workpiece Removal rate Surface
/(r'min”") speed/(r'min”")  pressure/kPa  hardness /um hardness /(pm-min”") roughness/nm
50 55 13.78 79 13 4 2.94 62.4
100 100 13.78 92 28 5 3.89 98.0
80 80 13.78 79 3~5 5 0.252 2.29
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