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analyzed. The results showed that plasma temperature, electron density, and line intensity of three different
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Abstract Laser-induced breakdown spectroscopy (LIBS) method was used to analyze steel samples. The impact of
metallurgical structures had almost same tendency with the increase of laser energy. Under the same experimental
of bainite were the second and those of martensite were the lowest.

metallurgical structure on laser ablation properties of steel was analyzed. Heat-treating process was used on 45

“ steel
conditions., the plasma temperature, electron density, and line intensity of pearlite+ferrite were the highest, those
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to obtain three different metallurgical structures (pearlite+ferrite. bainite, and martensite). The changes of plasma
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temperature, electron density, and line intensity with laser energy for different metallurgical structures were
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Fig. 1 Schematic diagram of LIBS experimental system
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Table 1 Element contents of 457 steel (mass fraction, %)

Element Contents
C 0.42~0.5
Si 0.17~0. 37
Mn 0.5~0.8
Cr <0. 25
Ni <0.3
Cu <0. 25
Fe The rest
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Table 2 Spectroscopy parameters of Fe I and Fe 11

A /nm A, /(108 s7H) g E./eV
Fe II 261. 19 1.1 8 4.79
Fe II 273. 96 1.9 5.51
Fe [ 400. 51 0. 20 5 4. 65
Fe] 411.85 0.58 13 6.58
Fe [ 426. 05 0.32 11 5.31
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Fig. 5 Changes of line intensity of C with laser energy
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