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Enhancement of a parabolic face working accuracy using volumetric error compensation
of NC milling machine

Chan Ho Lee*, Eul Seob Jeong(Graduate School, CBNU), Eung Suk Lee, Sung Chung Kim(Mech. Eng. Dept., CBNU)

ABSTRACT

One of the major limitations of productivity and quality in machining is machining accuracy of the machine tools.
The machining accuracy is affected by geometric, volumetric errors of the machine tools. This paper suggests the
enhancement method of machining accuracy for precision machining of high quality metal reflection mirror or optics
lens, etc. In this paper, we study 1) the compensation of linear pitch error with NC controller compensation function
using laser interferometer measurement, 2) the method for enhancing the accuracy of NC milling machining by
modeling and compensation of volumetric error, 3) the generation of the parabolic face profile. And the method is
verified by the parabolic face machining experiment with a vertical three axes NC milling machine. After this study,
we will inspect using On-machine measurement and study the repetitive machining by a compensated path

Key Words : Volumetric error (32+ 4 &) .34), Parabolic face (¥ ), Machining accuracy (7183 2 XE),
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Fig 3 On Machine Measurement with two sensors
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Table 2 Error components in parabolic face

AXxis Error components & symbol
Linear displacement error & A(X)
Vertical straightness error & {(X)
i Vertical straightness error 5 ,(X)
X-axis Pitch error ¢ yz(X)
Yaw error ¢ A(X)
Roll error ¢ (X)
Linear displacement error 3 (2)
Vertical straightness error & A2
A Vertical straightness error 8 (2)
Z-Axis Pitch error ¢ yy(z)
Yaw error ¢ (2)
Roll error ¢ A(2)

squareness error: EA(XZ) yaw error for X-axis,
| Plane EB(XZ) pitch error for X-axis
&2 X%, ZF ojFA wAslE dxex 2
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Fig 6 Measurement of linear displacement in Z-axis
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Fig 7 Measurement of pitch error in Z-axis
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Fig.12 Pitch error analysis in Z-axis
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