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Resonance Frequency Analysis to Laser Welding Condition by Time-average ESPI
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{ Abstract

lﬁ

of travel speed.

This paper describes the vibration characteristics of Nd:YAG laser welding plates analyzed time-average Electronic Speckie
Pattern Interferometry (ESPI). In laser welding, the travel speed has influence on a mechanical properties, such as elastic modules,
response frequencies and so on, which is resulted on a residual stress of the welding zone. the response frequencies related to elastic

modules are determined by time-average ESPI and the results, as compared to each condition, are used to estimate optimal condition

Key Words : ESPI, Nd:YAG laser welding, vibration characteristics, Travel speed

1.ME

golAe] AIZHd, FHAQ 7S o8 AHE
7HdH(Speckle interferometry)ol] chdt A7} 22 U
9Hor gus| o]FAA L gQlrt. o3t Al HAMH
o] Ao L AR AT FAG ¢+ AT B
ohofUet HA AA|e g 2 38 Jeln 2 =RoA
R e AFo] dst A HAe R HAY &
et A8E - HEAS] Feof wet F2E W
W - el #e AZT ehatol BR-38 B4, Fulr Wl

* o] 8y (laser@mail chosun. ac kr)

FA0 501-759 FRFAA Bt AHE 375 AR
Ao 7] 4178 &2 38t

2 RAY FolH-g8A7|eNYATAE

B

e AF BE Y Foll ol8E + AUtk & =72 H
Z oJFOAL Sl SAHH F HEA SoldH s
 oigoz QA gake] RS S0 BE AER
oA FYASHA S8 Ae eoiA FAYY F st
A N&YAG oA 8 E F3to /M A Zde
AY qigez grozi 293 8 A o)A
9 H84& nstet

Nd:YAG #HoJA §4& && oA =9 dde
2ZF2M FRAY £ 7HEE Hske HLE,
4oz Q3 HYS Y o F2 @ 9¥EE

- 245 -



s 3438 E4o] $dte g IFE FH|
L} E4EEO 44 $HE oA o845 Yok 2
o, Aol AgHFl YAske A7 Ui I3 UE
LAY FYsHA o8] EAETE 3N AREYS &
A F22Y ARHY Fol YAst] I F2ES S
=30 majof 2 - AR JFE 7|AA Hu, &3
F2E HEJEE AFATIAY 4 ¢8 % U2 3¢
o] AAE FAA[]

2 =22 ESPIV|YE ol 43t A-Hdde HE3td
Nd:YAG #o|A44E §ote] 7138 A9 7/H5249
2 FAZue AFRES BAFe2N Y27t e
A5gYo] 3 FAFHe W U REEAS B4}
bl

2.0 &

A5S 2A357] Y& ESPI A28 HHAE 46t
7) 98 7HAAe FYsHA TAE AR 2AEE €
A3 CCD 7otz A Eovle 7180l He ¥2%
o] =30 FEHt} Fig. 1 o Wehd vt} o], EAFL
EAjo] 2AH 3 A9 EHA vhatElo] A= WA
7)(Beam Combiner)E |t} ojujz] HHo] 4o] BT

23 WAY7E AA 2HlE ojn)A] o] 2AE
t}. o] 5 W& ojux HHAH AHIHEL Y5 |
t};. 0]Z 430 % FHsHH 4] ()T Zo] yehd 5+ 9
o.

I = L+5L+2/[52cos(¢,+¢,) )

of71M, 1 & EAF Fzgo] ZWste @ojAl olmirlg

Object Beam

Beam

O Combiner

Lens

object

Retference Beam Image Plane

Fig. 1 Schematic of ESPI for measuring out of plane
displacement.
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Table 1 Chemical compositions of base metal(%)

C Si Mn P S

0.120]3} - 0.50018} | 0.0400} | 004508}

Table 2 Material properties of specimen

Yield Tensile | Young's
strength | strength | modulus
[MPa] | [MPa] [GPa]

Poisson's| Elonga
ratio -tion[%]

166.7 308.4 203 031 46.4

Table 3 Laser welding conditions

Applied laser power 1350W
3000mm/min
Travel speed 2500mmy/min
2000mm/min
Shielding gas Ar
Shielding gas pressure 4L/min
Position of focus -0.2mm

Joint configuration bead on plate
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Fig. 2 Vibration measurement system
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Table 4 Mode shapes at each natural frequency
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