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Table 1 Al characteristic line parameters
Wavelength E, Api
/nm Jem ! &t /(107 s )
221.01 45 344.165 4 0. 87
226.91 44 168. 870 6 7.58
237.21 42 144. 410 2 0.58
256. 80 71 235. 200 4 1.92
Al 257.51 38 933. 980 6 3. 60
265. 25 37 689. 407 2 1. 42
266. 04 37 689. 407 2 2. 84
308. 22 32 435. 453 4 5. 87
309. 27 32 436.796 6 7.29
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Table 2 SNR comparison of different wavelet basis functions

N e Tk 17 1 b (SNR)
db2 26. 17
db4 25. 36
db5 24. 82
sym2 26.56
symb 27.83
sym8 26.97
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Fig. 2 Variation trend of Al characteristic line

intensity with temperature rising
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Fig. 3 Effect of increasing temperature on electron

temperature of laser induced Al plasma
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Fig. 4 Effect of increasing temperature on

Al plasma electron density
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Fig. 5 Variation trend of Al characteristic line

intensity with temperature decreasing
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Fig. 6 Effect of temperature decreasing on electron

temperature of laser induced Al plasma
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Effect of Heating and Cooling on the Characteristic Lines of Al
During Melting

GONG Zheng', LIN Jing-jun®* , LIN Xiao-mei** , HUANG Yu-tao'

1. Department of Electronics and Electrical Engineering., Changchun University of Technology, Changchun 130012, China
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3. Jilin University of Architecture and Technology, Changchun 130114, China

Abstract In order to solve the problem of low accuracy and poor repeatability caused by temperature change when LIBS
technology is applied to the analysis of metallurgical process composition, the influence of temperature change on plasma is
studied in this paper. The results show that the intensity of the characteristic lines of Al increases with the increase of
temperature and reaches saturation at 700 ‘C. When the temperature rises to 700, 500 and 200 ‘C, Al I increases When the
sample temperature is 700 ‘C , the plasma electron temperature rises to 13122 K, and the electron density increases to 4. 65X 10'°
em ? respectively. In the first stage, the sample stops heating and naturally cools down, and the plasma parameters drop rapidly
with the sample temperature; in the second stage, when the sample temperature drops to about 660 °C, the spectral intensity
decreases slowly and becomes stable. At this time, the plasma electron The temperature was stable at about 16 000 K, and the
electron density was 7.6 X 10" em™*; in the third stage, the plasma characteristic parameters continued to decrease until the
sample temperature dropped to room temperature. When LIBS technology is applied to the detection of molten metal
components, the best measurement point can be obtained by controlling the sample temperature, there by improving the

detection accuracy of LIBS technology.
Keywords Laser induced breakdown spectroscopy; Sample temperature; Electron temperature; Electron density
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