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ESPIE ©]&-% %2 Nodal Pattern 34
Nodal pattern analysis of plane plate by using ESPI
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Abstract

Recently, a new technique called Electronic
Speckle Pattern Interferometry(ESPI) has been
developed to overcome the drawbacks of
existing holography. This technique enable
real-time interference fringes to be displayed
directly on TV monitor without recourse to
any form of photographic processing. This
research was carried out for the purpose of
applying the vibration analysis method
employing Electronic Speckle Pattern Interfe-
rence technique to the vibration analysis of
The
natural vibration frequencies found by ESPI
were in fair agreement with theoretical eigen
frequencies acquired using theoretical formula
G. B. Warburton proposed.
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Fig. 1 Characteristic function 1-Jo of ESPI
based on time-average method
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Fig. 2 Rectangular plate which is clamped
along one edge and free along three
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Table 1 Material properties of each plate

A A [SAF®] 235900 | 2=(p)
STS304 | 193GPa 0.3 8.0g/cd
55400 206GPa 0.28 7.85¢g/ct
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Fig. 3 (a) and (b) respectively shows dimen-
sions and exciting point of rectangular
plate for vibration experiment
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Fig. 4 Experimental optical system layout
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Table 2 Theoretical and experimental eigen
frequencies (SS400, B,1)

(Unit : Hz)
n 0 1 2 3
m 1t 0.8t 1t 0.8t it 0.8t 1t 08t
fo} 8620 | 6896 | 44763 | 35811 |2367.18|1893.74 |6098.58 | 4878.87
! fa| 8 | 45 | 3B - 2340 | 1800 | 6000 | 4700

fo | 53982 | 431.86 |1279.33|1023.46 | 3298.01 | 2638.41 | T061.85 | 5649.48
fs| 500 | 360 | 1300 | 845 | 3120 { 2310 | 6700 | 5100
Jo 11511.581200.2612344.59 | 1875.67 )4595.16 | 3675.84 | 8415.04 | 6732.04
fo| 1530 | 930 | 2300 | 1650 - - - 6000

(a) (b)
Fig. 5 Vibration mode pattern of SS400 plate
(a) t=0.8 at 445Hz (B, 1)
(b} t=1.0 at 365Hz (B, 1)

Table 3 Theoretical and experimental eigen
frequencies (STS304, E,1)
(Unit : Hz)

m 1t 0.8t 1t 08t 1t 08t 1t 0.8t
fo] 7718 | 6174 | 39538 | 316.30 |2115.03) 1692.02 |5534.38 | 4427.50

Jau| 615 | 59 32 | 261 | 220 | 1800 - 4580
fo | 483.32 | 386.66 |1132.27 | 905.82 |2933.95{2347.16 |6304.91 | 5043.93
fax| 456 | 370 | 1180 | 820 | 2900 { 2350 | 6200 | 5000
fo 11353.36{1082.69 | 2082.08 | 1665.67 | 4083.51 | 3266.81 7501.95 { 6001.56
fau| - 1200 | 2150 | 1750 - 3280 - 5900

(a) (b)
Fig. 6 Vibration mode pattern STS304 plate
(a) t=0.8 at 1,800Hz (E, 1)
(b) t=1.0 at 6,200Hz (F, 2)
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