—%‘;ﬁi AZZ A7) AG3A A8 A65 1999, 12,
Journal of the Korean Society of Machine Tool Engineers

dlo]Z £ o] &3t HlolE AF FA 3} Algdlo| Aol A3k A
Hpget ABIE AR
A Study on the Measurement for Table Deflection
using Laser Interferometer and Simulation
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L Abstract }

The acceleration of the performance of machine tools influences the development of the semi-conductor and optical
technology as the development of NC and measurement technology.

Because the measurement has been done to unload condition without considering of mechanical stiffness in the case of
machining center as we measure the quasi-static error of machine tools on general studys, people who works on the spot
has many problems on the data value. Also there are no satisfiable results until now in spite of many studys about this
because the deflections of the table and the shaft supporting a workpiece influence the accuracy of the workpiece. And
there is doubt about the inspection method of measured error.

In this paper, Therefor, we will help working more accurately on the spot by measuring, analyzing, displaying the deflec-
tion of the table and support shaft when we load on the table and the support shaft of machining center using laser interfer-
ometer. Also we try to settle new conception of the measurement method and more accurate grasp of the deflection tenden-
cy by verifing the tendency of the error measured through the comparison of the simulated error using ANSYS, a common
finite element analysis program, which is able to measure heat deformation, material deformation, and error resulted from
this study.
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Fig. 1 Model of lead screw and LM guide
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Fig. 2 The Finite element model of lead screw and LM guide
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at 150 mm
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Fig. 4 The area on the position of loading
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Fig. 5 Modeling of boundary condition
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Fig. 6 Principle of the angle measurement for a laser interfer-
ometer
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Table 1 Chemical composition of the workpiece(wt. %)

C Si Mn | p S

0.54 0.25 0.75 l 0.025 0.023

Table 2 Mechanical properties of the workpiece

Yield Tensile Elongation Hardness
strength(MPa) | strength(MPa) (%) (HB)
539 735 10 252

® Laser interferometer
® Angular interferometer
® Angular reflector

@ Weight

® Machining center

® Computer

Fig. 7 Schematic of laser measurement system
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Fig. 8 The result of FEA at 150 mm measurement position
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Fig. 9 Measurement of table deflection(load position : 150 mm)
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