E£595 F 1382022587 B/HrERBFEHE

iyt Bl I ZFIHE

RO Sl g ek m A b Mgt 2 E o br

T ;T,_ 1,2,.’%,4*’ ﬁ%/]ﬁ‘i 1,2,3,4’ F}"f\ ﬁ%’: 1,2,.’%,4, Egm 1,2,3,4’ ;;IS H;&ﬂﬁ' 0, /%EEEE( 1,2,,’%‘4, ﬁ%\é gﬁ 1,2,.’%,4, g % 1,2,3.4’ %Xﬁ& 1,2,3,4
"M AR TR KEA MR, TLI8 M 210044
TE U R DR RETL A KA SR AR RIEH oL, 7098 mat 210044;
TR E A TR KSR KRR IE R S R TR AR L, LI MR 210044 ;
B UE B TR KRN KRR T B R TSI, VIO B AT 210044
CrfrE AR CZE 321813 BA , AL A K E 050000

WE  MgICRBEM M A &5 Ui J1 2 PRI 76 B 4 3R Y MUBTE il i 2R b A T, A6 4 B A S0 19 B B o 1 i
R, R 5% B D i 0 7 A AT SR A e Mg oo RS i s B B . O B TROLIE S HOEIE (LIBS) R
S 17 A8 A R SR i Mg L R BEATR I 23T o SRJS , F Nd = Y AG 80O 45 S 6 IR, 23 31 57 T 1 fe /b — 3 (PLS) Fl Bt
HLARAR (RF ) R0, 336 45080 () F000 P R HEAT 1 437 o S 9 45 53R 1, S 3 AH o) g M0 4 L PLS B8 19 AR OC R LR
0. 6809, ¥ 75 M i% 2% (RMSE) g 1. 2042; RF # I i R2 %3 0. 8571, RMSE 2y 1. 0918, Jg T # #% RE 4 B 11 T I 1k A , AR 4%
AR 5 T B U A A B AT R R . B MO B EE LR R T 0L 11 A9 K A E 36 T B T B (9 RF BLRL RSO 0. 9461,
RMSE 23 0. 9534 , 4 He RE BEA (4 1000 45 52, R232TH T 10. 38% ,RMSE &A% 1 12. 68% , H A i il i 2> 7 91. 67 % .
KR OO BES: WOLE LU, MR B8RS

HESEE 0657.3 XHEARED A DOI: 10. 3788/LOP202259. 1314006

Quantitative Analysis of Mg Element in Aluminium Alloy
Based on Laser-Induced Breakdown Spectroscopy

1,2,3,4%

Ding Yu'**", Yang Linyu"***, Chen Jing"**!, Wang Xingyu'***, Guo Xiaoran’,
Xu Xuanchen"**!, Zhao Xinggiang"***, Luo Yong"**!, Chen Wenjie"***
'School of Automation, Nanjing University of Information Science & Technology, Nanjing 210044,
Jiangsu, China;
*Jiangsu Collaborative Innovation Center on Atmospheric Environment and Equipment Technology, Nanjing
University of Information Science & Technology, Nanjing 210044, Jiangsu, China;
‘Jiangsu Engineering Research Center on Meteorological Energy Using and Control, Nanjing University of
Information Science & Technology, Nanjing 210044, Jiangsu, China;
‘Jiangsu Key Laboratory of Big Data Analysis Technology, Nanjing University of Information Science &
Technology, Nanjging 210044, Jiangsu, China;
*The No. 32181" Troop of PLA, Shijiazhuang 050000, Hebei, China

Abstract Mg element can make the aluminum alloy to obtain better mechanical properties and form a corrosion-resistant
spinel film on the surface of the alloy, so that the alloy has better corrosion resistance. Therefore, exploring a method that
can quickly and accurately detect the content of magnesium in aluminum alloy quantitatively is of great significance. In this
paper, first, the Mg element in 17 aluminum alloy samples is detected and analyzed based on laser-induced breakdown
spectroscopy (LIBS) technology. Then, Nd: YAG laser is used as light source, and the partial least squares (PLS) and
random forest (RF) models are respectively established, and the prediction performance of the models is analyzed. The
experimental results show that for the same test set, the correlation coefficient (R;f) of the PLS model is 0. 6809, and the
root mean square error (RMSE) is 1.2042; the Rﬁ of the RF model is 0.8571 and the RMSEis 1.0918. In order to

improve the prediction accuracy of the random forest model, this experiment screened the input variables according to the
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importance of the variables. When the wavelength point with variable importance greater than 0. 11 is selected, R} of the
RF model based on variable importance is 0. 9461, and the RMSE is 0. 9534. Compared with the prediction result of the
RF model, R is increased by 10. 38% , RMSEis reduced by 12. 68% , and the modeling time is reduced by 91. 67 %.

Key words laser optics; aluminium alloy; laser-induced breakdown spectroscopy; random forests; quantitative analysis
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