FEINAREBRE K E B
B T2t

2004 £ 12 A



EEHEE & 9 B

& K &
o] HYL TE MLEBM hvoz RILG
2004 £ 12 H

SRS T HEEM

2
\
filo

FHEERR Fl
% = £
% = £

EMREK K2

2004 &£ 12 H



A Study on Measurement of Micro

Displacement for Micro Former

Dae-Hyun Kim
(Supervised by professor Kyung-Hyun Choi)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF MASTER OF
ENGINEERING

DEPARTMENT OF MECHANICAL ENGINEERING
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

2004. 12.



i

W

]
L1 S TEHI T cooeemeeeeesssssssssssss s

1.2 = 9]

E

14

14

15

21

2.3 IO A ZEAD A wooveeemmee i et it e s

- 26

26

o] 24

=9 #

3T

31 =

29

Nr

2]

31

37

N
g
K
,_Iryl
w
oo

—_

<M

-39

48

o]
X
o]

o}
oF
B

fvze)

_5_!

B
T

%
alg
£

B



Vi

Af

AB

dy,dy

PBS

REF

NOMENCLATURE

. Reference signal voltage

. Measurement signal voltage
. Frequency

. Doppler frequence

. Amplitude

. Wave length

: Displacement

: Air refraction index

. Phase difference

: Time

: Misalignment angle

. Distance from PBS to photo detector
. Distance from PBS to mirror

: Laser spot radius

. Polarized beam splitter

: Reference signal



SUMMARY

Micro former has been known as a useful tool for machining micro parts. It
fabricates micro holes automatically with punches, a hole-shape die and material
by rotation of crank shaft synchronously. Micro displacement in micro forming
affects the performance of machining because micro forming size is similar with
its mechanical displacement. Therefore, the measurement of this micro
displacement is essential to be guaranteed to obtain high forming precision in
the whole machine as well as its devices.

This paper addresses the development of a laser interferometer to measure
micro displacement for a micro former. The laser interferometer is able to
measure micro displacement during a few micro seconds with non-contact. For
the experiment, a laser probe is installed on the optical table with optical devices
and a micro displacement generating device. The velocity decoding board is also
added to calculate doppler shift frequency directly. Finally simple experiments

are conducted to confirm its functional operation.
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Table 2 Comparison of homodyne and heterodyne laser interferometer

Homodyne Heterodyne
Always measuring No Yes
Direction sensing Quadrature Always
Quadrature output Available Available
Error detection Ambiguous Unambiguous
Intensity sensitivity Yes No
Sensitivity to ambient
light Yes No
Multi-axis Limited Yes
Complexity of receiver Complex Simple
Easy to align No Yes
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Table 3 Specification of MX80 stage

Travel 50mm
Motor Model 4Pole
Normal Load Capacity 8kg
Maximum Acceleration 5Gs
Maximum Velocity 300mm/sec
Maximum resolution 0.1 pm

Positional Accuracy

15 i (50mm travel)

Bi-directional Repeatability

+/-0.8 pm (50mm travel)

Peak Force 12N
Continuous Force 4N
Carriage Weight 213g

Unit Weight 475g
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