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Surface Residual Stress of Gamma Titanium Aluminide in Milling Process

XU Weifeng, YAN Ran, LIU Weiwei
(' School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China )

[ABSTRACT] In order to explore the influence law of milling parameters on residual stress induced in the process of mill-
ing ideal high-temperature structural material of gamma-TiAl alloy, the extreme difference analysis method is used based
on orthogonal experiment data processing. The relationships between different levels of process factors and residual stress
are established, as well as the thermal-mechanical mechanisms are analyzed. At the same time, a sensitivity mathematical
model of machining factors to residual stress is obtained, which determines the parameters optimization range to get larger
residual compressive stress. Research shows that during the range of experimental parameters, the residual stresses along
the direction of stepper and feed are all compressive caused by cold plasticity deformation mainly. With regard to cutting
parameter sensitivity analysis, it has been found that the residual stress is most sensitive to the milling speed, as one of de-
sign variables, while nearly the same degree to feed per tooth, cutting depth and cutting width, which provides a theoretical
basis to control surface residual stress in the milling process of titanium aluminium alloy.
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Fig.1 Experiment plan and measurement points
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v/(m* min") | f/(mm* z") a,/mm
1 20 0.02 0.2
2 20 0.04 0.4
3 20 0.06 0.6
4 20 0.08 0.8
5 35 0.02 0.4
6 35 0.04 0.2
7 35 0.06 0.8
8 35 0.08 0.6
9 50 0.02 0.6
10 50 0.04 0.8
11 50 0.06 0.2
12 50 0.08 0.4
13 65 0.02 0.8
14 65 0.04 0.6
15 65 0.06 0.4
16 65 0.08 0.2
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aJmm /MPa FIN T/(C)
02 ~703.9 81.65 51.6
0.4 -650.4 90.11 93.1
0.6 -770.8 247.18 91.7
0.8 -749.5 262.07 90.6
0.6 -679 88.11 91.6
0.8 -7778 76.87 86.9
0.2 -619.8 110.79 201.4
04 -586.9 129.27 106.6
0.8 -659 180.50 299.7
0.6 -645 179.35 323.6
04 -644.5 80.19 169.2
0.2 -657.6 185.80 180.3
04 -536.1 190.48 268.3
0.2 —464.1 232.41 276.9
0.8 -466.8 286.85 385.1
0.6 -666.9 61.59 315
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Fig.2 Variation of residual stress with milling speed
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Fig.3 Variation of residual stress with feed per tooth
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Fig.4 Variation of residual stress with milling depth
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Fig.5 Variation of residual stress with milling width
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Fig.6 Variation of residual stress with normalized cutting

parameters
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Fig.7 Sensitivity curve of residual stress
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