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Characteristics of Output Energy and Optical Parameters
in Welding of Braun Tubes by Pulsed Nd:YAG Laser

Jong-Do Kim* and Seung-Hyup Ha**
*Division Marine Engineering System, Korea Maritime University, Busan 606-791, Korea
**Mobile Energy Business Team, Samsung SDI, Cheonan 330-300, Korea

Abstract

During laser spot welding of the braun tube electron gun, phenomena such
as serious spattering and oxidative reaction, etc. were occurred. The spatter
occurred from weld pool affects the braun tube, namely it blocks up a very
small hole on the shadow mask and causes short circuit between two poles of
the electron gun. We guessed that high power density and oxidative reaction are
main sources of these problems. So, we studied to prevent and to reduce spatter
occurring in spot welding of the braun tube electron gun using pulsed Nd:YAG
laser. The characteristics of laser output power was estimated, and the loss of
laser energy by optical parameter and spatter was measured by powermeter. The
effects of welding parameters, laser defocused distance and incident angle, were
investigated on the shape and penetration depth of the laser welded bead in
flare and flange joints. From these results, the laser peak power was a major
factor to control penetration depth and to occur spatter. It was found that the
losses of laser energy by optic parameter and sticked spatter affect seriously
laser weldability of thin sheets.
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Table 2 Loss of laser beam energy by condensing optic system

Output Value of output energy (J)
energy At With condensing B: No condensing Loss of
6)) optic system optic system optic sys.
Lamp (Distance of between (Distance of between (A-B)
voltage optic sys. and fiber and powermeter
) powermeter: 95mm) : 40mm)
260 3.87 4.20 -0.33
270 4,42 4.81 -0.39
280 5.00 5.45 -0.45
290 5.62 6.11 -0.49
300 6.25 6.80 —0.55
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Table 3 Laser beam irradiation condition and
measured beam energy in Fig. 9

Condition Powerme(?;r values Mean energy (J)
A|15ms, 365V| 8.99 | 9.02 | 8.98 9.00
B |15ms, 327V| 6.00 | 6.07 | 6.06 6.04
C |15ms, 267V| 2.02 | 2.02 | 2.02 2.02

External view Position We.k.l Measured | Energy loss of Protect.mg Energy loss onlly by
condition | energy | glass and spatterd—particles | spattered—particles
A 8.26 0.74], ( 8.2%) -
@ B 5.55 0.49], ( 8.1%) -
Protecting
glass(new) C 1.88 0.14J, ( 6.9%) -
A 8.07 0.93J, (10.3%) -
) B 5.43 0.61J, (10.1%) -
Slide glass C 1.86 0.16J, ( 7.9%) -
A 7.55 1.45], (06.1%) 0.71], (7.9%)
D B 5.04 1], (16.6%) 0.51], (8.5%)
C 1.73 0.29J, (14.4%) 0.15], (7.5%)
}gb; A 7.30 1.70J, (18.9%) 0.96J, (10.7%)
— @ B 4.77 1.271, (21.0%) 0.787, (12.9%)
C 1.56 0.46], (22.8%) 0.32], (15.9%)
Protectmg A 5.92 3.08J, (34.2%) 2.34], (26.0%)
glass(used) ® B 4.04 27, (33.1%) 1.51J, (25.0%)
C 1.33 0.69J, (34.2%) 0.55], (27.3%)

Fig. 9 Loss of laser beam energy due to the quality of the material of protecting glass and
sticked spatter on protecting glass of optic system
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