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Abstract

The paper describes spectroscopic characteristics of plasma induced in the pulsed YAG laser
welding of alloys containing a large amount of volatile elements. The authors have conducted the
spectroscopic analyses of laser induced Al-Mg alloys plasma in the air and argon atmosphere. In
the air environment, the identified spectra were atomic lines of Al, Mg, Cr, Mn, Cu, Fe and Zn, and
singly ionized Mg lines, as well as the intense molecular spectra of AlO and MgO formed by chemi-
cal reactions of evaporated Al and Mg atoms from the pool surface with oxygen in the air. In argon
atmosphere, MgO and AlO spectra vanished, but AlH spectrum was detected. The hydrogen source
was presumably hydrogen dissolved in the base metals, water absorbed on the surface oxide layer,
or Hz and H,O in the shielding gas. The resonant lines of Al and Mg were strongly self-absorbed,
in particular, self-absorption of the Mg line was predominant. These results show that the laser

induced plasma was made of metallic vapor with relatively low temperature and high density.
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Fig. 2 Plasma emission spectra(atoms) by pulsed YAG laser irradiation on A5083
(Eo=80dJ/pulse, 5, =20ms) in the air and reference lines of HCL(Fe).
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Fig. 3 Plasma emission spectra(atoms and molecules) by pulsed YAG laser irradiation on A5083(E,=
80J/pulse, 5, =20ms) in the air and reference lines of HCL(Fe).
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Fig. 7 Intensity profile of self absorption lines in laser-induced plasma from A5083 in the air.

Table 1. Physical constants of diatomic molecules

\3 \ Observed
(AlO) T(=E./hc) W, ‘ weX, % D (10 fcm™") r.{(nm) Transition
S— } Design vy
B:r* 20688.95 870.95 3.52 0.6040 0.0044 1.16 0.16670 B=X,R
Xzt 0 979.23 6.97 0.6413 0.0058 1.08 0.16179 20635.22
1#=10.0419507, Dy°=5.27+£0.04eV, LP=9.5eV
(MgO) ‘ (10 *cm™")
B'C*? 19984.0 824.0 4.7 0.5823 0.0045 1.14 0.1737 BeX,V
Xt 0 l 785.0 i 5.1 0.5743 0.0050 1.22 0.1749 20003.7
1=9.5957762, Dy"=3.53eV
(AIH) | [ (10-cm) | l
! I
ATl 23763 1082.7 ‘ 6.3869 0.7323 6.200 0.16480 A=X, R
Xt 0 1682.6 ! 29.09 6.3907 0.1858 3.565 0.16478 ‘ 23470.93
n=0.97153602, D¢’=3.06eV
Te : electronic energy we, WX, : vibrational constants re ¢ internuclear distance

Be, ae, De : rotational constants

Dy° : dissociation energy in the ground state  units :

u : reduced mass LP:
cm~ except for those listed otherwise

ionization potential
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