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Abstract : The negative effects of vibration on machine and vessel structures are known through the
examples such as reduction of design life caused by excessive wear, noise, etc. Among them, the most
significant effect is fatigue failure caused by resonance. For this reason, there was not much data although
it is necessary to consider the effects of welding in designing structures. In order to collect data related to
this, an experimental study was conducted. So far, only the specimens welded in the middle were tested.
However, it is necessary to study the effects of the natural frequency of the plate expanding the diversity
of the specimens to observe more diverse characteristics varying the location of the welded part of

specimens.
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Table 1 Specification of Plate

) Young’s| Mass .
Length|Breath| Thickness . |Poisson’s|
Modulus| Density .
[mm] | [mm]| [mm] Ratio
[GPa] | [kg/m3]

Square]
Plate

300 | 300 3,4 210 |7.86x10° 0.26

Table 2 Welding Condition

Current )
Process Electrode . Shield Gas
Intensity [A]
AWS A5.18
TIG(GTAW) 100 ~ 120 Ar
ER70S-6

20% 10% 20%
A. Vertical Welding

U10% U20% D10% D20%

10% 20%

B. Horizontal Welding

Fig. 1 Welding Point of Experiment Specimen
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Fig. 3 Express natural

Fig. 2 Impact spot of frequencies using

welded plate MATLAB(Single-end-fixed)
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Table 3 Natural frequencies of square plate
(Thickness : 3 mm, SM, Vertical)
(unit : Hz)
None Middle
welding | (VER) 10% 20%
| | = |
18 22 25 16
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4 @? @ @ @
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Table 4 Natural frequencies of square plate
(Thickness : 3 mm, DM, Vertical)
(unit : Hz)
None Middle o o
welding (VER) 10% 20%
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Table 5 Natural frequencies of square plate
(Thickness : 3 mm, SM, Horizontal-U)
(unit : Hz)
None Middle o o
welding | (HOR) | UYl0% | U20%
| P | = =z
18 25 25 14
9 & ‘% - -
52 50 - -
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Table 6 Natural frequencies of square plate
(Thickness : 3 mm, SM, Horizontal-D)
(unit : Hz)
None Middle
welding | (HOR) | D10% | D20%
| | = ||
18 % 8 %
|| = | - @
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| - «E§§§§§§§> E§%§§§§§>
- - 207 211
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Table 8 Natural frequencies of square plate
(Thickness : 4 mm, SM, Vertical)
(unit : Hz)
None Middle o o
welding | (VER) 10% 20%
|z | 27 | 2|
33 27 34 31
) S| == B} )
77 72 - -

290 318 299 287
| - | RIS
552 - 577 554
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Table 9 Natural frequencies of square plate
(Thickness : 4 mm, DM, Vertical)
(unit : Hz)
None Middle
welding | (VER) 10% 20%
100 96 89 61
242 263 279 273
426 481 494 495
3.4 4T HARIE ®Q| 712 8F
3.4.1 8t Bt 1H - 0RE 13 | WeeR
12 88
Table 10 Natural frequencies of square plate
(Thickness : 4 mm, Horizontal-U)
(unit : Hz)
None Middle o o
welding | (HOR) | U10% | U20%
33 30 16 16
77 76 - -
290 318 330 354
552 - 590 578
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Table 11 Natural frequencies of square plate
(Thickness : 4 mm, SM, Horizontal-D)
(unit : Hz)

None Middle
welding (HOR)
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(Thickness : 4mm, DM, Horizontal)
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