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Abstract: To optimize the surface roughness in ultra-precision fly cutting machining, a number of ex-
periments were conducted to analysis on the changes of main factors affecting the surface roughness.
On the basis of the processing principle of ultra-precision fly cutting machine, the main factors affect-
ing surface roughness were analyzed theoretically. To obtain an optimized parameter combination, the
experimental results were compared with the theoretical results of different cutting parameters by u-
sing the control variable method. Experimental results indicate that the surface roughness and blade
ripples are sensitive to low spindle speed and high feed rate, but is not sensitive to cutting depth.
Meanwhile, under the cutting conditions in spindle speed of 400 r/min, feed rate of 60 um/s, cutting
depth within 6 pm, the surface roughness is better than 7. 5 nm, and shows a smooth surface. It con-

cludes that choosing reasonable processing parameters allows to optimize the surface roughness and
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improve the machining efficiency.
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Fig. 1 Structure of fly-cutting machine
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Fig. 2 Schematic surface topography of fly cut sur-
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3 400 60 2,4,6,8,10,12
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Fig. 3 Variation trend of surfaceness vs Revolution
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(a) ¥4 43 200 r/min
(a)Spindle speed is 200 r/min
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Fig. 4 Measured surface profiles of different spindle
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Fig.5 Variation trend of Surfaceness wvs feed rate
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(a)feed rate is 30 um/s
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Fig. 6 Measured surface profiles of different feed rate
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