ShEAUFets A A17¢ A9E (2000E 9Y)

Journal of the Korean Society ot Precision Engineering Vol. 17, No. 9, September 2000.

N
i
=]
b
=
2
g
H
i)
Jal
o
]
o

2
O
0x
e
0 U
P
=
[l

Development of a 4-axis Auto-aligning System for Precision
Measurement of 2-axis Feeding Systems Using Laser Interferometer

Hyun-Soo Kim* and Seong-Wook Hong**

ABSTRACT

ol ZIMAH 45

Although laser interferometer is widely accepted as a tool for measurement of motion accuracy, the set-up

procedure is time-consuming because of the strict requirement on alignment between laser head and optic units.

This paper presents a 4-axis auto-aligning system which is useful for easy set-up of laser interferometer so as to

evaluate precision of a 2-axis feeding system. This paper proposes two ideas for alignment in laser interferometer

set-up: one is use of mirror and retroreflectors and the other is taking advantage of the pre-defined movement and

peculiar characteristic of retroreflectors. The pros and cons of the two methods are discussed. Illustrative
experimental results are presented, in which the developed system is applied to a XY table.
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Fig. 1 Ideal set-up of a laser interferometer for

linear displacement measurement

-
1 Reference \)
| Retroreflector H Target
f Reference : Retroreflector
! Mirror 1
Computer ! ! Target Mirror
@] | -
] ]
Ty 1 n ! —[>
= Phot- ‘
! - Interferometer
! detector i LT
) )
! CCD !
1
] |
CCD Imagel\ ___Retlectional Mirror. /

Fig. 2 Schematic diagram of the developed auto-
aligner using the mirrors and retroreflectors

Fig. 3 Coordinates system for auto-aligner
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F1g 4 Auto- allgner CCD camera and interferometer
are put together with the laser head
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Fig. 5 Conceptual diagram for detecting the angular
misalignment

Fig. 6 llustration of auto-compensating process for
the angular misalignment
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Fig. 7 Conceptual diagram for detecting the parallel
misalignment

Fig. 8 Auto-compensating process for the parallel
misalignment
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Fig. 9 Flow chart for the auto-aligning procedure
using mirrors and retroreflectors
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Fig. 15 Experimental set-up of the auto-aligning
system to measure the 2-dim position
error of a XY table

Fig. 16 An experimental result by using the presented
system : measured position error for the XY
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