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A Study on the Effect of Welding on Natural Frequencies of Thin Plate

Jin-Ho KIM - Do-Yun PARK - Sung-Yong BAEY

(Pukyong National University)

Abstract

Vibration analysis is an essential factor to be considered to prevent fatigue wreckage due to resonance
in moving structures such as automobiles and ships as well as in general structures. On the other hand,
construction and assembly of structures in most industries including construction, civil engineering and
aerospace field depend on welding. In recent years, welding has become the most commonly used
assembly technique as the development of welding processes and structures become more complex and
larger. It is expected that natural frequency will change due to welding in the vibration analysis of local
structures, but no study can be found about it. Therefore, in this study, the effect of welding on the
natural frequency of the thin plate was investigated by vibration analysis when plates used in the actual
shipbuilding industry were welded. By using the experimental results, the characteristics of the natural
frequency of the welded structure are investigated and the theoretical analysis method is suggested by

using it.
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SAge] g 84 42 A 58
(Fusion Welding)®} 287 (Pressure Welding) 2.
2 tE Qe dRbgow Ak dRelM =
&850l wol AR Sl

wE5e  FoA ASATIE &8s
SMAW(Shield Metal Arc Welding), GTAW(Gas
Tungsten Arc Welding), GMAW(Gas Metal Arc
Welding), SAW(Submerged Arc Welding), Gas
Welding, Laser Welding 5 < £57IHE°] 3
om FE SMAW, GTAW, GMAW, SAW7} 4k
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[Fig. 2] GTAW(Gas Tungsten Arc Welding)
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<Table 1> Specification of steel plate

Square Rectangular | Rectangular
late plate plate
P (fixed :300)|(fixed :200)
Length[mm)] 300 300 200
Breath[mm] 300 200 300
Thickness[mm] 3 3 3
Young's =
k=) a =
Modulus[GPa] | 2.0 210 210 m. Agds Y 24
Mass 7.86x103 | 7.86x103 | 7.86x103 RAIZFS mo| 249
Density[kg/m3] | : ' 1. HALZEY Eo| 42
Poisson's Ratio 0.26 0.26 0.26 300mm X 300mm X 3mm ] FAZE 9
ol st AFeA e I/ ETE <Table
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axnve) wohy yo weAEsT} A <Table 3> Natural frequency of square plate
z4o] HUEAE Hsy] A8 Gl ¥ o | Once | onee | T [ tyice |
T oHA b2 Aol dEeiAE ARET 53 inalg I(_)lr(l)tr;f \Cf;lin Horiz Vearltlc S
< shglom Ade AEe 34 svE 7 A PR weldi | weld | ght | weldi | ghe)
- = ng ng . ng
& sk [Hz] [Hz] [Hz] [ﬁ% [Hz] [Hz]
=7 AA+= [Fig. 513 #o] FFT #417](b&k,
3560-B-040 " iu% LiKE 8]206 001T ;}l( A lst] 26 o 3 2 27 >
-9~ ‘6* [e) - ——
) oA ) 2nd| 53 | 49 - 67 48 | 50
(ENDEVCO, 751-100)9} 2% 4 Z2 73S o] wd 155 | 16 o 36
g3/ 9% AFHE FHEG PR 72 - .
. 4th| 208 | 229 - 236 | 220 | 217
7h2 5, Az s F 25709 SRS AE
= mugely 7t 294ud 58 W EEke] 7k 5th| 400 | 428 | 455 | 399 | 391 -
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[Fig. 6] Experimental mode shapes of square plate
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S™o| gtete] RISl njx= GEof BE A7

1 B} /H]E 13, A48 5 & 4%59 AL Y3}
N IFRAETTFE UG Rl 1 AI= <Table 4>9 [Fig. 7191 YER 2
e

T A¥gowR, AAxAYN 7k S EAAE Stk
IHHETFE Fole ATFoRE Uehr] ulFel CTable 45 Natural f o of rectanaular olat
_ ‘ able atural frequencies of rectangular plate
e 18 84 WRg gARos waAEss} (e - 300mm guar p
=4 YERe, o= el TR os A
28 JFor AP TV ° =A dER Origi Once Once Cross
) woleka AR Plate | Weldmg | Weldmg | Welding
[H] [Hz] [Hz] [Hz]
2. BAIZFY fe| A2 Ist | 56 48 58 57
Z‘V‘}'Z‘]l—ﬁé Td'-g] 75‘“?“%:’ 300mm 75]7:"}.634‘ 2nd 228 168 233 —
200mm Az oidt s 7 sk
3rd | 392 347 415 -
=3
7} 300mm - FAAFA 4th | 550 551 566 -
o] RIALZ}IE Tl x
300mm < 200mm X 3mm &) A+ L<>ﬂ‘1 s | e6a 653 674 759
300mm Yol AAZTES Fol d3, 7HE 13,
2>
, "I
2nd A 2nd
/ / /
Yavas
/(T
77
3rd \ 3rd %ﬁ
L>
”i\
4th 4th %'
o,
. . (once Horizontal (Once Vertical .
(Original Plate) welding) Welding) (Cross Welding)

[Fig. 7] Experimental mode shapes of rectangular plate (Fixed : 300mm)
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<Table 4>°|A Holx= uis} o] vy} vlw

ARl el Wl d5E ofdl, 9 wae W

sto] 7ke 13] 842 dWtHo® IfHFF7E SI7F vlA RSk Q7] WiEo® Ak
WA ekt om, AR 18 S IR\ Ho0mm B AAZA
T = (e 2 SRR -
g7k A HERtaL ek A 1Akl A 200mmx*300mmx3mm<] ZIAF}FE o) A4200mm
A 5 5 o >~ o
= A 1A 7R 18 SRS Al R ppo gazag v A, Aw 19, Az |
A7t EA sakelX = 7P =4 el 3, WA 5 F 4%79 AYS 1
[e3]
A A3}= <Table 5>9} [Fig. 8]°1 YeRHaL ot
AR ASo) vlmetd, §H5Rol B
BB ] slbo] Qleow olg mgRAES=  <Table 5> Natural frequency of rectangular plate
AA oz AA GolA= AL Holy 9t} (fixed : 200mm)
T AAE ] Ag 2348 32k REoA = Origi Once Once Cross
= _ - nal | Horizontal | Vertical :
7hE Whah Brolw R el Hukeh 2 Plate Welding Welding W[el}lcll]ng
o] &3F-o] ofdl, 9 WAR mEg FUA [Hz]  [He] [Hz]
$7olmw wAH 2712 zdsel weuy 0 6 | Y 2 24
F5 W A8% 33 9on 43 Freie nd) 8l 72 62 56
7R 12 REVF FE BEoly] wiFe] S5 3rd | 171 161 128 173
o] wFAFSel VA= GFol A @& o]  4h | 301 | 297 243 246
B3 AzbEgo BES AAs] Sojvjuw 4 Sth| 432 | 418 - 464
L7777
L 75T
e % I % ST
2nd @ 2nd % %
3rd 3rd @ /
\

4th # Q\%ﬁ

4th

A\
AN
A

(Once Horizontal
Welding)

(Original Plate)

(Once Vertical

Welding) (Cross Welding)

[Fig. 8] Experimental mode shapes of rectangular plate (Fixed : 200mm)
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