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Simulation of the Surface Topography in Diamond Turning
under the Effect of Vibration

YIN Ziqiang, L1 Sheng-yi
(College of M echatronics Engineering and A utomation, National Univ. of Defense Technology,Changsha 410073, China)

Abstract: In ultra precision machining, the major factors influencing the surface topography of workpieces include many pa-
rameters of cutting process such as the tool geometry, feed rate, the speed of spindle and relative vibration between the tool and
the workpiece. A surface topography simulation model of ulira precision machining is establshed considering these factors. Trim-
ming phenomenon of the tool edge profile is also analyzed at the radial section of the workpiece by the simulation program. It is
experimentally shown that good effect is obtained by using the model to simulate the surface topography of ulire precision face
turning. The model can also be used for simulating the traces of tool motion, predicting the three-dimension microscopic surface
topography and two- dimension section profile, and optimizing the cutting parameter for diamond turning process.
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Fig.4 Theflow chart of surface topography simulation model
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Tab.1 Simulating conditions
( mm) (r/ min)  [( mm/min) (Mm) () (mm) (Hz) (Hm)
1 fo.5 500 15 2 0 1. 554 45 0.015
2 fo.5 500 1 2 0 2 45 0.02
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