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A Study on the Positioning Accuracy and Table Deflection by Load

Jeong Bo Park*, Eon Chan Jeon**

JL Abstract |1

As the accuracy of manufactured goods needed high accuracy processing has made the efficiency of NC and
measurement technology development, the innovation of machine tools has influence the development of the semi-
conductor and optical technology.

The movement errors can be expressed in terms of yaw, roll and pitch etc. In the case of expanding the error
range, static, dynamic and servo gain errors can be included.

Machining center might have twenty-one movement errors including three types of joint errors. Those errors
have been measured on the condition of just loading of standard table.

Regarding these measuring methods, the mechanical compliance of the structure has not been considered.

In this paper, therefore, the influences of the additional load on the positioning accuracy are investigated. The
results and the techniques proposed in this study can be considered very effective and useful to compensate more
correctly the positioning motion.
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Fig. 1 Principle of the distance measurement for a laser
interferometer
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Table 1 Specifications of X-Y table

Item

Specification
. AC servo motor
Drive system
B _ + ball screw
Stroke X ax¥s 400 mm
L Y axis 300 mm
45kW AC
Servo motor
Servo motor
Length of X axis L 450 mm
ball screw Y axis 450 mm
Lead of ball screw 10 mm
BLU I um

A AES Fold FA7 = 2aE AdatA £
&= HPAMY] He-NedlolA 24 £&%< 10nmeol® 1
A ¢-& Table 29 2T}

Table 2 Characteristics of laser measuring system

Item Characteristics
Laser interferometer HP 5529A
Laser source He-Ne
Laser wavelength 632.991 nm
Maximum power 1 mW
Resolution 10 nm(normal)
Maximum speed + 18000 mm/min
Range 40m (standard)
Accuracy + 1.5ppm in air

Fig. 4& dolA2AM X-Yeol£9 4323 HLcE

Fste Zad HL ARlon,

100



AT FANA YA A8A AM65 1999, 12

Fig. 4 Schematic diagram of laser measurement system
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Fig. 7 Position errors for load at each measurement position
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