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The Research on the Vibration of the Circular Plate for Varying
Free Arc Angles by Time-Average Holographic Interferometry
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Abstract

This paper presents the vibration mode, natural frequencies and amplitudes of the circular plate
due to the changes of the boundary conditions by varying free arc angles. The vibration mode,
amplitudes and natural frequencies of the circular plate are obtained by time-average hologra-
phic interferometry and laser doppler vibrometer. The vibration modes of the circular plate with
the mixed boundary conditions are found from the 1st mode to the 4th mode. The curve shapes
of the natural frequency ratios obtained from this study are in a good agreement with other
results obtained by numerical analysis. The displacement curves obtained from time average
holographic interferometry and laser doppler vibrometer agree well in case of large amplitude,
but show a little difference in case of small amplitude.

EgAAzAE Ze AAAY H2AE 2% Fred
LM B holm AXwAgAecg 3{FAFAE FAFYU,
2 o]%o|| Hirano®} Okazak®& Keero} Stahle]

AeFAL 943 24 dT FTAL YR PEe o FHA FYAAZAL 2E UYARY
o AP A% olEAoz FaAA Yn, AFE ATHZ B TAME Aych
Al &

®
Hogx uwo oFy 3=t 2y 4 Naritas} Leissa®E d¥gm=tS APH4Hecz 348
B Az Fe AAzAL W & 4F Aol o) EY dFHAY AFHAYE L A
9] Azl B3 AFE A SR dgdrh. 9o Y5FYE Fourierd o2 Ayt B4 & o

AANE T4 YA A2 AF A7 27 #HEsie HAH iW 223 ol &3 FA
9% Fredholm A¥ulA el sjex] FAE T 3
318 Nowackis} Olesick®9l i, Keers} Stahl®

*A3d, At A AR ololc}
*RadEta s A5 oA B d7: AdYgHse] AAzAe QiR

=
s
33

o o
°Nr‘h'r.‘r_‘.o§‘}.n9‘d

3,

oh
o o>

BN
s
fo
33
o g
2
i
I’j?-
[

o‘:}.
r_";i
o,
s
Ho
2
off
>
2
)
)




%o G¥Ee AfLeE FA] Af
4

Az)E 0, 300, 60, 90°, 1207,
150°, 180°% W3 Ze] wE AFRE=E 77
T T2ad¥ 7P AT (time-average hologra-
phic interferometry) & o|-§3] #4352, A&l
o Ho] wE 2FAFSFY vle Naritas)

Leissacl 93] +A84d 14549 vg v
sz, dHelx =& 44 (LDV)S ©¥dd g
olx =&z AEA7(laser doppler vibrometer) 2
LYgH o] At AAHF Trady 714
Az 74 AEANE vlasye

2 MEIA ¥ Wy

21 NZHEFE g2aY U™A
Fig. 19] (a)+ Z=zasls A7 948 A7

He Ne Laser

B.S.

(b)

Fig. 1 Experimental arrangement for hologram con-
struction and reconstruction
(B.S.:beam splitter S.F.:spatial filter M:
mirror H : hologram CP : circular plate AMP :
power amplifier OSC : oscilloscope L :lens F.
G : function generator F : film)
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Fig. 2 Experimental arrangement of laser doppler
vibrometer (M :mirror B.S:beam splitter
AMP : power amplifier F.G.: function genera-
tor L, L,:lens CP:circular plate OSC:os-
cilloscope)
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Fig. 4 Circular plate clamped along 0<8<27—a
and free along 27— o< 6<2x
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Fig. 5 Hologram reconstruction for the lowest four mode of a circular plate partly clamped and
partly free at =0, 30°, 60°, 90°
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Fig. 6 Hologram reconstruction for the lowest four mode of a circular plate partly clamped and

partly free at @=120°, 150°, 180°
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-scattered light from a vibrating circular plate
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