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Clarification of Error Components for Form

Accuracy in Raster Flycutting

—FEffect of Laser Positioning Error caused by
Atmospheric Pressure Fluctuation—
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An investigation into the effect of fluctuations in environmental conditions on the

degradation in form accuracy of finished products is carried out using-ultra-precision

aspheric generator with a laser interferometric measurement system. This study mainly

addresses the correlation between the profile error of a finished surface and air pressure

changes during raster flycutting. Cutting experiments are carried out in a precisely air-

conditioned environment maintained with temperature change of +0.04'C, humidity change
of £1% and natural pressure fluctuation. Experimental results indicate that deviations of the
surface profile from the reference line increase in proportion to those of air-pressure drift.

In addition, the form accuracy is determined solely by the magnitude of air-pressure

deviations. Consideration of the atmospheric compensation error confirmed that the deviation

of the surface profile results from incorrect tool positioning caused by laser measurement

error in proportion to the change in air pressure during machining.
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Rotating single point Y-axis

diamond tool
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Scheme of raster flycutting showing relative motion
between tool and workpiece

Temp.ch1~ch5 : Temperature sensors (chl~ch5
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Main components of aspheric generator and
atmospheric measurement system
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Procedure for generating a flat surface by raster
flycutting
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Raster flycutting conditions
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Height deviation in figure profile as a function of
air-pressure deviation
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