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Free Vibration Analysis of Size and Position of hole
in Square Plate
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ABSTRACT

In this study, it is attempted to obtain the optimized size of holes in 15 square plate models where a hole exists
on every quadrant of a plate, and to get eigenvalues and mode shapes by performing free vibration analysis for each
model. For free vibration analysis and optimization of hole sizes, the uniaxial tension is applied for the loading
condition. From the results of this study, it is known that more stable structures can be designed by changing the
natural frequency depending on the location and the optunum size of holes. and further studies are considered to be
necessary for the basic design information.
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Table 1. Material properties of SMASOA

Material properties Value
E(Young's modulus) 2.11680 X E5 MPa
v (poisson's ratio) 033
o (density) 8.1122 XE-10 kg - s*/mm*
Yield stress 372.4 MPa

Table 2. Number of element and node

No. of elements | No. of nodes
No hole 400 441
One holes 700 760
Two holes 1000 1079
Three holes 1300 1398
Four holes 1600 1717
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Table 3 Optimum result of hole size

Optimun Maximum Reduction
radius of Von-Mises ratio of volume
hole{mm) siress(MPa) (%)
D 33.92 29.94 8.98
2 33.92 22.02 8.93
3 33.91 22.06 8.98
4 33.92 29.69 8.98
. 37.26 41.99 22.36
37.31 A1 .15 22.37
37.30 41.49 22.42
37.29 41.98 22.38
37.30 41.76 22.37
37.32 4154 2231
35.28 33.73 30.09
37.91 40.16 33.71
3525 33.26 30.05
38.08 40.51 33.26
35.61 30.36 39.66
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Table 4. Natural frequency of plate

Position Natural frequency(Hz)

of hole Ist 2nd 3rd 4th 5th
© 462.8 | 1082.0 | 2456.1 | 2972.3 | 3491.1
@ 366.0 | 963.2 | 25127 | 3203.7 | 3679.8

Table 4. Mode shape of Ist and 2nd natural frequency

Frequency

.. Ist 2nd
Position

of hole

@

e

3 3658 | 9635 | 2512.8 | 3204.0 | 3679.6
@ 4628 | 1082.3 | 24556 | 2972.8 | 34916
e 3999 | 9885 | 23487 | 2702.9 | 33100
2@ 2572 | 8304 | 23325 | 2618.0 | 2965.9
B@D 3997 | 9885 | 2348.1 | 2700.8 | 3309.4
) 5402 | 11116 | 2184.3 | 2657.8 | 3049.2
DY 380.2 | 1001.3 | 23125 | 2761.8 | 32978
2@ 380.4 | 1001.3 | 23123 | 2761.6 | 32082
D@G | 3043 | 8947 | 22706 | 2649.8 | 3153.0
QO@ | 2929 | 8307 | 2235.1 | 25856 | 2943.3
@@D | #4450 | 9986 | 2184.1 | 2572.7 | 3068.4
@O | 4530 | 9893 | 21243 | 24854 | 29583
DDB@ | 3487 | 8988 | 21237 | 24388 | 2998.0
No hole | 4287 | 10262 | 25974 | 3326.3 | 37215
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