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Properties of Laser-Induced Breakdown Spectroscopy between
Liquid Steel and Solid Steel
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Abstract In order to deeply understand the detection mechanism of determining the components content of liquid
steel using laser-induced breakdown spectroscopy, the 45 # steel is used to study the different properties between
liquid state and solid state which is cooled after solidification. It indicats that the direct measurement stability of
liquid steel is poorer than that of the solid steel. The spectrum intensities of liquid steel are significantly stronger
than those of the solid steel and the plasma characteristics of them are significantly different. Five iron atomic spectra
lines are used to calculate the plasma temperature and a silicon atomic spectra line of 390.55 nm is chosen to estimate
electron density. The results show that the plasma temperature and electron density of liquid steel are both stronger
than those of the solid steel. The differences of temperature and physical form contribute the differences of plasma
and spectral characteristics between liquid steel and solid steel.
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Fig. 1 Schematic diagram of the experimental system for the analysis of liquid steel
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Fig. 2 Change of line intensity with pulse numbers for the elements (Si, Cr, Mn) in liquid steel
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Fig. 3 Change of line intensity with pulse numbers for the elements (Si, Cr,
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Fig. 4 Comparison of LIBS spectra between liquid steel and solid steel in (a) 276~280 nm.,
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Table 1 Spectroscopy parameters of Fe I

Wavelength /nm Excitation energy /eV g, Ag/10% s

306. 7244 4.9556288 7 0. 34
328.026 7.08002 11 0. 54
340. 7458 5.8135124 7 0.36
353. 6556 6. 3802904 7 0.78
356. 5379 4.4346121 9 0.677
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liquid steel and solid steel
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