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Optimization of Milling Parameters of TiAl Alloy Based on the Minimum
Machined Surface Cracks
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Abstract TiAl alloys were widely used in aviation, aerospace and other manufacturing fields because of their
excellent properties. However, due to the physical and chemical characteristics of TiAl alloys, their cutting
performance was poor, and surface cracks, burns and so on issues were easy to occur in processing. In order to study
the effect of cutting parameters on surface cracks in the milling of TiAl alloy, the orthogonal experiment of TiAl alloy
cutting parameters and machined surface cracks was designed. The results show that the cutting speed has the
greatest influence on the surface crack of TiAl alloy milling, followed by the cutting depth and cutting width, and the
feed per tooth has the least effect on the surface crack. According to genetic algorithm , taking the surface crack length
as the objective function, the optimal combination of parameters are:a,=0. 2 mm, a,=0. 2003 mm/z,f,=0. 02001 mm/z,
v,=20. 0004 m/min. It is found that the error between the actual machining crack length and the optimized crack
length is very small, which used the milling parameters optimized by GA.The optimal method is feasible and has low

error.
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Tab.1 Test scheme and results

I kit UINRIE UTHITERE  REUKE

R

v/memin!  f/mm-z"! a,/mm a/mm /pm
1 20 0.02 0.2 0.2 85.85
2 20 0.04 0.4 0.4 94.72
3 20 0.06 0.6 0.6 114.25
4 20 0.08 0.8 0.8 176.74
5 35 0.02 0.4 0.6 116.86
6 35 0.04 0.2 0.8 92.67
7 35 0.06 0.8 0.2 154.77
8 35 0.08 0.6 0.4 133.56
9 50 0.02 0.6 0.8 198.97
10 50 0.04 0.8 0.6 204.76
11 50 0.06 0.2 0.4 81.18
12 50 0.08 0.4 0.2 165.56
13 65 0.02 0.8 0.4 187.17
14 65 0.04 0.6 0.2 180.05
15 65 0.06 0.4 0.8 239.68
16 65 0.08 0.2 0.6 239.68
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Fig. 1 Microstructure of workpiece surface
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Tab.2 Analysis of the range

(ES v/m-min”'  f/mm-z’! a,/mm a/mm
K1 117.89 147.21 113.70 146.56
K2 124.47 143.05 154.21 124.16
KF-3 162.62 147.47 156.71 157.74
K4 200.50 167.74 180.86 177.02

W2 82.61 24.69 67.16 52.86
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Fig. 2 Curves of milling surface crack length with cutting parameters
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Fig. 3 Flow chart of genetic algorithm
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Fig. 4  Optimization of the fitness curve
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