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Abstract : To reduce the impact phenomenon in flycutting machining of an optical crystal and to improve the surface

quality of the optical crystal, a prediction model was set up experimentally for the relationship between cutting force

and machining parameters. Based on the processing principle of flycutting machining, the prediction model for cutting F EfRE
force was built by response surface methodology(RSM). Then, a cutting force experiment for the optical crystal was b %8

conducted under the parameters designed by Taguchi method. After that, the prediction model was achieved by using

the experimental data, and the accuracy of the model was analyzed by analysis of variance(ANOVA), R2 value and b SRS
residual analysis. In addition, the influences of machining parameters on the cutting force were analyzed. Finally, r RN
validation tests were conducted to verify the model. Experimental results demonstrate that the model is adequate at _
95% confidence level, and its accuracy is better than 2.5%. Futhermore, the cutting force decreases with the increases y-7
of spindle speed, while increases with the increase of feed rate and cutting depth. Moreover, the cutting depth and

spindle speed are the main factors on cutting force, whereas the feed rate has the smallest influence. In the finish

machining of optical crystal, the spindle speed should be as large as possible, while the cutting depth should be
decreased, and the feed rate can be adjusted by processing efficiency under 180um/s.
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