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A Study on the Measurement of Table Deflection using Laser
Interferometer and It’s Inspection using FEA
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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.

We can mention that a traction role of the acceleration for the development like that depends
on the development of the measurement technics Stylus instrument method, STM, SEM, Laser
interferometer method which are used for measuring the the <uasi-statio error of machine tools.

Because the measurment 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.

Therefor we will help working more accurately on the spot by measuring, analyzing, displaying
the deflection of the table and support shaft when we load on the table and the support shaft of
machining center using laser interferometer.

Also we try to settle new conception of the measurment method and more accurate grasp of the
deflection tendency 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 deformaton, material deformation, and error resulted from this study.
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Fig. 1 Straightness error (Z axis)
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Fig. 2 The expected error factors of X-Y table
on the loaded condition
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Fig. 3 Form dimension of ball screw and LM guide
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Fig. 5 Modeling of boundary condition
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Fig. 6 Schematic of measurement system
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Table 1 Description of a experiment equipment

No Description
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Table 2 The Spec. of Machining Center’s Table

Item Spec
1. Stroke of X axis 600mm
2. Stroke of Y axis 450mm
3. Allowable Load 300kgf

Table 3 The displacement of laser interferometer

Item Displacement
Resolution 10nm (normal)
Accuracy *1.5ppm in air

Range 40m (standard)
Max velocity +0.7m/sec
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Table 4 Chemical composition of the workpiece
(wt. %)
P S
0.025 0.023
Table 5 Mechanical properties of the workpiece
Yield
strength

(MPa)
539

C
0.54

Si
0.25

Mn
0.75

Tensile )
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(%)

Hardness
(Hp)

strength

(MPa)
735
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Fig. 8 Table deflection value by load at X axis
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