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A Generalized Analysis of Volumetric Error of a Machine
Tool Machining a Sculptured Surface

Tae Jo Ko’

1 Apstract |

Abstract

L7 |
This paper suggests generalize mathematica mode for the benefit of volumetric error analysis of a multi—axis machine
tool machining a sculptured surfaces. The volumetric error, in this paper, is defined as a three dimensional error at the
cutting point, which is caused by the geometric errors and the kinematic errors of each axis and alignment errors of the
cutting tool. The actual cutting position is analyzed based on the form shaping model including a geometric error of the
moving carriage, where a form shaping model is derived from the homogeneous transformation matrix. Then the volumetric
error is obtained by calculating the position difference between the actual cutting position and the ideal one calculated from a
Nonuniform Rational B—Spline named as NURBS. The simulation study shows the effectiveness for predicting the
behavior of the machining error and for the method of error compensation.
Keywords : volumetric error(# 2 2.a}), sculptured surface(Z1+3H), geometric error(7]88+3 9 3}), homogeneous
transformation matrix(5-x} 3 3 3, form  shape(FAFA4))
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Table 1 Characteristics code according to the link motion
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Diagram of a ball end-mill

Fig. 1. Schematic

machining sculptured surface.
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