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ABSTRACT

This paper propose Electronic Speckle Pattern Interferometry(ESPI) for
reliability evaluation of electronic device. Especially, vibration problem
in a fan of air conditioner, motor of washing machine and etc. is
important factor to design the devices. However, it is difficult to apply
previous method, accelerometer to the devices with lightweight and
complex geometry. ESPl, non-contact measurement technique is applied
for vibration analysis of a sirocco fan inside air conditioner. Vibration
mode shapes, natural frequency and the range of the frequency are
decided and compared with that of FEM analysis. In mechanical deign
of new product, ESPI is able to supply effective design information.
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{Fig. 1] ESPI Interferometer for out-of-plane displacement measurement
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[Fig. 2] Boundary condition of a sirocco fan
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(a) 1st mode(71 Hz) (b) 2nd mode(86 Hz)
[Fig. 3] Vibration Analysis by Finite Element Method

(a) 1st mode (65 Hz) (b) 2nd mode (81 Hz)

(c) 3rd mode(110 Hz) (d) 4th mode(320 Hz)
[Fig. 4] Vibration Analysis by ESPI
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(c) 760 Hz (d) 1190 Hz

(e) 1800 Hz (f) 2000 Hz
[Fig. 5] Vibration Analysis by ESPI

~258-



42 ¥g&4

ANzz #@ AZAEF7L B F7Igel digd -3 FAE FAFA
ofgtch, A7)zt ALEAl We] HEol=rt o] HiE A9t 9oy, Ay
AL Y8l ESPIE AHg3ted "ol #58A 3719 F43ddE 7MHez
Ao #d BX F & Jhetn 2 Egol=oly AYHHE A [Fig.
6l(c)l A ATANA FA3] Wy Fo] v A He HAFFog ANAHr).

W ks

(a) 2344 74 (b) ESPI =& A #¥

e
\\é/’ 1

INTES

(c) A Fo HYPRE (d) 3D 9% &%

AA =W AdE o228 R AFsHl ESPI Ve
A=4E Fristgeh dolE el B¢ FAol BFst J1Ed
7HEEA T AEHY riE2e WA ol ¢, dFEE] FFL 3
Eot] AAE stz Ao 2Eu, 2EH ANrlee A AF



N
@
o|\
fifo

stk AdARz R AT A2 1500 pmeAA FH
Faree A4 Yo, HAN EAYS Y= AR ek
ESPLE AAAEe AL45E A%y =8 2 ¥3n8 457 59 4%
B4l §88 Moz o4 & Yo Ardrh

= A |

1. Cloud, Gary L. "Optical Methods of Engineering Analysis”, pp.
395-400, Cambridge University Press, NewYork, (1995)

2. Robert Jones and Catherine Wykes, "Holographic and speckle
interferometry”, 2nd Edition, Cambridge University Press, NewYork,
pp. 51-61, (1998)

3. Ed. by Rajpal S. Sirohi, "SPECKLE METROLOGY"”, Marcel Dekker
Inc, New York, pp. 157-194, (1995)

4. P. Hariharan, "Optical Holography”, 2nd Edition, Cambridge
University Press, NewYork, pp. 291-310, (1994)

5. A74A ¢, “ESPI7|H ot 35S we ¢ wue A5 SAd #
# A7, @2 A, v HHPAEE R, Vol, 21, No. 2, pp.
182-188, (2001)

-260~-



