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Both sheets of steel and aluminum alloys are vital essential metals in the national economy and

defense industry, and they widely used in the fields of aeronautics, astronautics, and cars. The quantitative
elemental composition analysis is particularly important in real-time online during the smelting, processing,
manufacturing, sorting, and recovery processes. However, traditional methods such as AAS, ICP-MS,
ICP-AES, and XRF are often limited to conditions of complex pre-processing, and expensive instruments,
which make real-time online monitoring difficult. Laser-induced breakdown spectroscopy is an atomic
spectroscopy that enables the qualitative and quantitative analysis of elements in samples. Currently, the
commonly used methods for quantitative analysis are the calibration curve method and the calibration-free
method. The calibration curve method involves the construction of a curve from a series of referenced
samples with the elemental concentration as a horizontal coordinate and the relative intensity of the
spectrum as a vertical coordinate. The calibration curve method usually corresponds to better accuracy of
quantitative analysis, with an average relative error of generally less than 10%. However, the calibration
curve method requires referenced samples, suffering from matrix effects easily, and can not analyze matrix
elements, limiting the application of this method to biological tissue, minerals, and other areas. An
approach that combines machine learning can effectively improve the precision and accuracy of the
analysis. Calibration-free laser-induced breakdown spectroscopy describes the physical state of the plasma
utilizing a mathematical model, without the need for referenced samples, independent of matrix effects, and
the limitations of the lower accuracy of quantitative analysis can be compensated by the methods of
one-point calibration and self-absorption correction. Overall, the calibration-free method has great potential
for application in the background of quantitative elemental analysis.
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