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Research on Cutting Force Prediction under the Milling
Condition of Natural Stone Based on ANFIS Algorithm

ZHAO Dehong ,ZHANG Shuai

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; This paper proposed a model to predict the cutting force of natural stone during the
milling process based on the algorithm of the adaptive neuro-fuzzy inference system. The
parameters of feed speed,rotation speed,depth of cut,and the signal of cutting vibration were used
to establish the prediction model of cutting force during the milling process. The result showed that
this method could predict the cutting force of natural stone more accurately during the milling
process, and after using the achievable algorithm of the adaptive neuro-fuzzy inference system,the
prediction accuracy could reach 92% . Compared to traditional prediction models of cutting force,
this model has shown a better prediction accuracy. The conclusion is that the achievable algorithm
of an adaptive neuro-fuzzy inference system could predict the cutting force of natural stone more
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accurately ,and could give the suggestion for optimizing process parameters of natural stone during

the milling process.

Key words: adaptive neuro-fuzzy inference system ;prediction of cutting force ; milling production;

natural stone
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Table 3 The result of predict of cutting force

SR o — R Al o R
SR AH WIEAT B, TR PRI B
N N %/ % N %/ %
1 22510 198.04 87.74  209.90  92.99
2 33857 306.82  90.62  320.27  94.60

3 423.21 390.94 92.37 399. 50 94.40
4 300.95 343.38 85.90 322.87 92.72
5 451.42  421.48 93.37 426.70 94.52
6 564.28 512.61 90. 84 522.54 92. 60
7 376.19  346.36 92.07 350. 63 93.21
8 564.28  526.21 93.25 533.93 94. 62
9 705.35 678.87 96. 25 667. 23 94. 60
10 186.65 205.93 89. 67 195.22 95.41
11 279.97 249.80 89.23 261.32 93.34
12 349.96  330.02 94. 30 329.71 94.21
13 248.86 270.16 91. 44 263.21 94.23
14 373.29 341.44 91.47 356. 69 95.55
15 466.62 466.62 90. 29 439.54 94. 20
16 311.08 276.74 88.96 293. 46 94.34
17 466.62 428.58 91.85 440. 49 94.40
18  583.27 546.01 93.61 547.99 93.95
19 161.76  121.87 75.34 149. 90 92.67
20 242.64 211.15 87.02 228.62 94.22
21 303.30 265.37 87.49 287. 86 94.91
22 215.68 172.69 80. 07 199. 69 92.59
23 323.52 281.84 87.12 299.73 92. 65
24 404.40 360.33 89.10 380. 32 94. 05
25 269.60 252.89 93. 80 250. 37 92.87
26 404.40 433.40 92.83 428.06 94.15
27  505.50 526.42 95. 86 529.39 95.27
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