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Study on the performance of coupling Inconel718 with
ultrasonic elliptical vibration and micro—lubrication
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(School of Mechanical and Automotive Engineering, Shanghai University of Enginering Science, Shanghai 201620, China)

[ Abstract] In this paper, the simulation software AdvantEdge is used to study the effect of micro — lubrication (MQL) and
ultrasonic elliptical vibration (UEV) cutting on machining performance. Compared with conventional cutting ( CT), cutting force
and cutting temperature are significantly reduced.The effects of different nozzle angles on machining performance under UEV turning
conditions are also compared. Different nozzle angles affect changes in temperature and stress, selecting the proper nozzle angle is

conducive to improving the surface quality of the workpiece and increasing the service life of the tool.
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Fig. 2 Experiment apparatus
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Fig. 3 Lubrication schematic
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Fig. 4 Temperature of different cutting conditions
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Fig. 5 The temperature distribution
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Fig. 6 Temperature contrast in different nozzle directions
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Fig. 7 Comparison of cutting force
600
]
(=W
< 400
2
Z 200 p=11°
& 6=0°
0
1.37 1.38 1.39

tls
B8 AEEERERTIEN AL

Fig. 8 Tool stress of different nozzle directions
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