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with Various Hole Position

Hyoun Soo Kim', Chan Woo Ahn’, Kyong Ho Choi ',

Dong Young Kim", Hyoung Jun Kim"

ABSTRACT

In this study, it is attempted to obtain the optimum size of holes in 15 square plate models where a hole exists
on every quadrant of a plate, and to get eigenvalues by performing free vibration analysis for each model.

Moreover, the specimen is produced from optimized square plate and eigenvalue of each plate is measured through
the shocking load. And then the result is compared with that of finite element analysis. For free vibration analysis
of the square plate, the boundary condition of finite element analysis and experiment is assumed as both ends
clamped support. From the results of this study, it is known that more stable structures can be designed by
changing the natural frequency which is dependent on the location of holes and further studies are considered to

be necessary for the basic design information.
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Table 1 Material properties of SS400

Material properties Value
E(Young's modulus) 2.0XES MPa
v(poisson's ratio) 0.3
p(density) 7.959 X E-9 kg - s¥/mm*
Yield stress 235 MPa
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Table 2 Number of element and node

Hole Plate No. of elements | No. of nodes
No hole 400 441
One hole 700 760
Two holes 1000 1079

Three holes 1300 1398
Four holes 1600 1717
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Fig. 1 Load condition of finite element model
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Table 3 Optimum radius of hole from each plate

Radius Optimum radius of hole(mm)

Position @ ® ® @

1 hole 51.00 - - -
2 holes ®®| 512 51.4 - -
2 holes DB | 50.5 - 50.4 -
2 holes @B - 522 524 -

3 holes 504 | 528 | Sl -

4 holes 52.7 52.7 52.7 52.5
33 ARASH A8
33.1 AlH

A AR A1 AL Yol AR A
7 22 AP ssa0002 AT DRATFE
AN BT Z F 77k o) e S
At

134

(¢) 3holes

(4) 4holes

Fig. 2 Finite element models
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Table 4 The comparison of the natural frequencies and error rate from the

FEA and the Exp.

requency

Natural Frequency(Hz)

No.
&

1st 2nd

3rd

FEA} Exp. FEA | Exp. | Err.

Position

FEA

Exp. | Err. Err. | FEA Err.

plate 308.01 362 | 1.11 || 424.6 | 446 | 5.04

698.4

726 | 3.95 0.95 |[1091.7 2.04

1 hole |353.0| 356 | 0.85 || 4184 | 438 | 4.68

672.5

689 0.31 |[1108.3 2.50

2 holes@@) |350.3| 346 | 1.24 | 408.8 | 428 | 4.70

637.5

650 0.20 |1134.2 1.39

2 holes@®) |349.4| 342 | 2.16 || 4095 | 418 | 2.08

643.0

646 2.75 41124.3 0.33

2 holes@®) |[345.5| 348 | 0.72 | 409.2 | 420 | 2.64

641.5

652 1.82 |11104.1 0.74

3 holes [344.6] 340 | 1.35 || 3994 | 418 | 4.66

605.8

618 0.16 |[1125.9 1.96

4 holes |338.6] 342 | 1.00 || 388.7 | 398 | 2.39

568.1

574 1.38 j1088.0 0.37

Fig. 3 Experiment setup
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Fig. 4 Schematic diagram of the experiment setup
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Fig. 6 The comparison of frequency of FEA and
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Fig. 8 The comparison of frequency of FEA and
experiment of 2-holes(D@) plate

1200 -
—A—FEA ,4~f"“
1000 ... Exp. g
N
z
> | 800+
c
@
=]
o
@ | 6004
('8
400
L

3rd 4th 5th

Fig. 9 The comparison of frequency of FEA and
experiment of 2-holes((D@)) plate
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