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Research on optimization method of

CNC milling parameters
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Abstract: In order to optimize the CNC milling parameters, with low cutting specific energy and excellent

surface quality as the optimization goals, a single-step dry milling groove orthogonal experiment was carried

out on 45 steel. The multi-objective genetic algorithm is used to solve the optimization solutions of different

milling parameters, and the optimal milling parameter combination is obtained by comparing the experimental

results of the empirical parameters and the optimized parameters. When machining under the optimal combina-

tion of milling parameters (rough/semi-finish machining), the specific energy of machining and the surface

roughness of the workpiece are reduced by 46.2% and 41.6% respectively compared to before optimization.

Therefore, the optimization method in this paper can provide reference for improving the quality of CNC mill-

ing and reducing energy consumption.
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F5  n/(r/min) f./(mm/r) ap/mm ae/mm  Papiy/W P /W P../W  Pouna/W Ra/pm
1 1500 0.02 1.5 2.0 459.61 702.71 759.41 793.20 0.47
2 1500 0.03 1.8 2.5 459.72 726.66 744.81 813.45 0.50
3 1500 0.04 2.1 3.0 459.54 726.66 765.60 867.60 0.72
4 1500 0.05 2.4 3.5 465.48 734.58 757.15 934.56 0.99
5 2000 0.02 1.8 3.0 472.03 827.03 832.26 910.70 0.32
6 2000 0.03 1.5 3.5 466.43 815.94 823.02 936.26 0.42
7 2000 0.04 2.4 2.0 467.56 809.72 851.00 962.12 0.78
8 2000 0.05 2.1 2.5 460.13 807.02 818.73 993.68 0.66
9 2500 0.02 2.1 3.5 460.90 863.37 889.35 1014.02 0.38
10 2500 0.03 2.4 3.0 458.37 857.04 881.89 1076.76 0.50
11 2500 0.04 1.5 2.5 457.66 859.32 911.02 1011.34 0.68
12 2500 0.05 1.8 2.0 460.07 859.44 878.13 1050.25 0.63
13 3000 0.02 2.4 2.5 456.13 892.41 941.69 1070.26 0.38
14 3000 0.03 2.1 2.0 465.17 903.11 922.19 1067.22 0.57
15 3000 0.04 1.8 3.5 464.90 906.53 957.33 1151.57 0.43
16 3000 0.05 1.5 3.0 462.88 907.41 932.09 1134.54 0.53
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JER=3 n/(r/min) f./(mm/r)  ap/mm ae/mm Pooamad /W MRR/(mm®/s) SEC/(J/mm?®)

1 1500 0.02 1.5 2.0 793.20 360 2.203

2 1500 0.03 1.8 2.5 813.45 810 1.004

3 1500 0.04 2.1 3.0 867.60 1512 0.574

4 1500 0.05 2.4 3.5 934.56 2520 0.371

S 2000 0.02 1.8 3.0 910.70 864 1.054

6 2000 0.03 1.5 3.5 936.26 1260 0.743

7 2000 0.04 2.4 2.0 962.12 1536 0.626

8 2000 0.05 2.1 2.5 993.68 2100 0.473

9 2500 0.02 2.1 3.5 1014.02 1470 0.690

10 2500 0.03 2.4 3.0 1076.76 2160 0.499

11 2500 0.04 1.5 2.5 1011.34 1500 0.674

12 2500 0.05 1.8 2.0 1050.25 1800 0.583

13 3000 0.02 2.4 2.5 1070.26 1440 0.743

14 3000 0.03 2.1 2.0 1067.22 1512 0.706

15 3000 0.04 1.8 3.5 1151.57 3024 0.381

16 3000 0.05 1.5 3.0 1134.54 2700 0.420
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1 2 885.500 0.048 2.156 3.454 0.30 0.63
2 2891.003 0.021 1.580 3.464 0.78 0.30
3 2889.199 0.022 1.744 3.474 0.68 0.33
4 2889.352 0.026 1.702 3.468 0.60 0.36
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