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[ABSTRACT] A100 ultra-high-strength steel is the main material of aircraft landing gear and a typical difficult-to-
machine aerospace material. In order to solve the problems of low machining efficiency and difficult to control surface
quality in its dry high-speed milling processing, and to balance the machining efficiency and surface quality at the same
time, the multi-objective optimization experimental research on milling process parameters is carried out with the material
removal rate, surface roughness and its signal-to-noise ratio as the evaluation indexes. Firstly, orthogonal experiments
were designed to analyze the influence law of milling process parameters on the evaluation indexes based on the
experimental results, and establish the optimization target prediction model. Then, the fast non-dominated sorting genetic
algorithm (NSGA-II) was used to solve the problem and get the non-dominated solution set of the process parameters.
Finally, after considering the machining efficiency, the obtained non-dominated solution set is screened twice by TOPSIS
comprehensive evaluation method to obtain the optimal process parameter combinations. After comparison, it is found
that the optimized surface roughness is reduced by 34.52% compared to the optimal value before optimization, while the
signal-to-noise ratio is improved by 7.14%, which provides a reference basis for the reasonable selection of dry high-
speed milling parameters.

Keywords: Ultra-high strength steel; High speed milling; Surface roughness; Multi-object optimization; Orthogonal test;

Non-dominated sorting genetic algorithm (NSGA-II)
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Fig.1 Milling experiment
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Fig.2 Schematic diagram of milling process
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Table 3 Experimental results
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Nodl | No2 | No3 | Hff F/N

1 1.605 1.264 1.428 1.432 18.46 128.89

dn

2 0.999 1.136 1.039 1.058 23.53 103.29
3 0.616 0.581 0.555 0.584 25.61 92.32
4 1.003 0.800 1.110 0.971 15.76 109.08
5 1.082 0.982 1.195 1.086 20.15 87.41
6 0.554 0.521 0.535 0.537 30.21 80.81
7 1.221 1.110 1.300 1.210 22.05 101.76
8 0.993 1.050 1.117 1.053 24.59 78.75
9 0.970 1.301 1.150 1.140 16.72 103.97
10 0.902 0.727 1.108 0.912 13.53 80.05
11 0.719 0.703 0.747 0.723 30.23 70.12
12 0.710 0.825 0.701 0.745 20.64 99.43
13 0.989 1.059 0.988 1.012 2791 75.92
14 0.491 0.522 0.510 0.508 30.23 69.15
15 1.118 1.470 1.188 1.259 16.56 77.04
16 0.600 0.598 0.631 0.610 30.36 64.98
17 0.508 0.494 0.509 0.504 35.57 56.42
18 0.530 0.525 0.700 0.585 1533 69.82
19 0.810 0.810 0.823 0.814 40.71 55.84
20 0.908 0.995 1.304 1.069 14.16 71.19
21 0.820 0.823 0.831 0.825 43.86 58.97
22 0.566 0.578 0.570 0.571 39.42 46.16
23 0.615 0.628 0.631 0.625 37.32 63.15
24 0.737 0.784 0.715 0.745 26.50 48.67

25 0.665 0.664 0.649 0.659 37.33 44.86
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