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Prediction of cutting energy consumption in drilling gray iron by BP neural network

Li Xiaoshui, Zhan Youji, Jia Minzhong
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; BP neural network was used to establish the relationship model of the cutting energy con-
sumption and the cutting parameters in the drilling of gray cast iron. The ternary linear regression
model was established to compare the accuracy of the prediction results of the two prediction models.
The interactions among the cutting parameters were taken into consideration in establishing the three-
dimensional surface graph, and the varied cutting energy consumptions and cutting parameters in the
drilling process were compared and analyzed. Results show that the trained BP neural network has
better accuracy in predicting the energy consumption of cutting, which has certain application value
and provides guidance for the cutting energy consumption prediction of the drilling process. Under
the premise of guaranteeing the processing quality, priority should be given to choosing a larger feed
and cutting speed in order to reduce the cutting energy consumption when drilling gray cast iron.
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Tab.1 Test parameters
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Fig.2 Drilling power curve of MCV-810
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Fig.3 Flow chart of BP neural network algorithm
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Fig.4 BP neural network structure
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Fig.6  Correlation between the predicted value
and the test data
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Tab.2 Test data, predicted results and comparison of relative errors
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A mm (memin”)(mm-r')  E/k] E./K] E /K] FAXRZE/ % AHXFIRZE/ %

1 8 40 0.16 4.279 4.302 3.805 0.520 11.080

2 8 60 0.20 2.554 2.522 2.626 1.265 2.816

3 8 80 0.24 1.902 1.897 1.986 0.260 4.420

4 8 100 0.28 1.437 1.437 1.586 0.003 10.380

5 10 40 0.16 5.804 5.763 5.031 0.703 13.320

6 10 60 0.20 3.317 3.337 3.472 0.618 4.676

7 10 80 0.24 2.429 2.400 2.627 1.183 8.149

8 10 100 0.28 1.975 1.996 2.098 1.063 6.194

9 12 40 0.16 6.018 6.076 6.321 0.963 5.027
10 12 60 0.20 4.313 4.257 4.362 1.283 1.140

11 12 80 0.24 3.295 3.316 3.300 0.641 0.151

12 12 100 0.28 2.652 2.649 2.635 0.119 0.630
13 14 40 0.16 7.554 7.529 7.666 0.337 1.477
14 14 60 0.20 5.099 5.121 5.290 0.434 3.745

15 14 80 0.24 4.229 4.214 4.002 0.351 5.356
16 14 100 0.28 3.722 3.707 3.196 0.417 14.133
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