SIERIDME| 2005 ENNEMS =2E pp.349~353

ESPIe] 23 #lo|x84 =2 u& 2§ 54 £4
234y, AR, WITY, o5 F”, HEY

Vibration Characteristics Analysis as Laser Welding Condition by ESPI

K.S. Kim*, H.C. Jung!, SK. Baek”, Y.H. Lee”, DN. You'

{ Abstract }

are compared with theory and experimental method:

give good agrement within 5%.

This paper describes the variations of resonance frequencies and vibration mode shapes of laser welded cold rolled carbon
stee] plate(SCP1) induced by thermal loading during laser welding processing. The characteristics of those are analyzed
with stroboscopic ESPI. Electronic speckle pattern interferometIy.(ESPI) that the electronic processes were added to SPI
is one of the very powerful method in the experimental vibration analysis field. Stroboscopic ESPI to make it reliable

Vibrometer(SLDV). The results of stroboscopic ESPI are well agreed with SLDV  and also the comparison with theory

Key Words : Electronic Speckle Patten Interferometry, Vibration analysis, Finite Element Method, Laser Doppler Vibrometer

Finite Element Method(FEM) and Scanning Laser Doppler
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Fig. 1 Schematic of 3D-ESPI System
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Fig. 2 Geometry of butt welding specimen

Table 1 Welding condition

Power(P)

Specimen No. Velocity(V)

1500 W
1350 W
1200 W
1500 W
1350 W
1200 W
1500 W
1350 W
1200 W

>

2000 mm/min

2500 mm/min

3000 mm/min
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Fig. 3 vibration measurement system
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Fig. 4 Comparison of Resonance Frequencies by ESPI,
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(b) Welding Sth mode

(a) Standard 5th mode
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(c) Standard 6th mode (d) Welding 6th mode
Fig. 6 Comparison of vibration mode shapes
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Fig. 5 Comparison of Resonance frequencies
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Table 2 Comparison of Resonance frequencies (Hz)

No.
Pow/Vel.| 15t | 2nd | 3rd | 4th | Sth | 6th

1500/72000 265 | 459 | 740 | 992 | 1370 | 1517
1350?2000 267 | 460 | 750 | 995 | 1383 | 1530
1200(/:2000 268 | 460 | 745 | 999 | 1385 | 1520
15001/)2500 268 | 460 | 747 | 999 | 1386 | 1526
13501/32500 265 | 457 | 746 | 999 | 1393 | 1519

F
120072500 269 | 460 | 748 | 1014 | 1406 | 1504

G

150073000 269 | 457 | 737 | 1001 | 1386 | 1496
H

1350/3000 265 | 455 | 738 | 1006 | 1396 | 1483

I
1200/3000 271 | 459 | 748 | 1027 | 1424 | 1484

Standard | 275 | 455 | 756 | 1040 | 1433 | 1484
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