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Table 1 The values concentration (Wt. %) of impurity elements in six alloys
45 No. Si Fe Cu Mn Mg Cr Ni Zn Ti

# 0. 541 0. 206 0. 040 0. 864 1. 170 0.035 0. 059 0.297 0.114
2% 1.010 0. 363 0.228 0.522 0.693 0.161 0. 043 0.226 0. 055
37 1. 240 0.428 0. 487 0.233 0.933 0. 354 0.027 0. 094 0. 026
4= 0.235 0. 697 0. 705 1. 180 0.411 0.218 0. 089 0. 166 0. 066
5% 1. 580 0. 848 0.078 1. 480 0.068 0. 288 0.115 0.041 0.008
67 0. 052 0.074 0.927 0.042 1. 460 0.039 0.013 0. 361 0. 160
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The spectral matrices of six kinds

of standard aluminium alloy
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Table 2 Spectral lines for analysis

VDIV A3 BT %L (NIST) /nm
Si 250. 69, 251.61
Fe 259. 94
Cu 324.75, 327.40
Mn 259. 37
Cr 357. 87
Ni 232. 00
Zn 213. 86
Ti 334. 94
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Table 3 Super parameters of XGBoost model
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Fig. 3 The feature importance scores given by XGBoost
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Table 4 The Coefficient of Variation of all analytical elements
Cu 0.871 2
Ti 0.792 2
Mn 0.772 1
Si 0.770 4
Cr 0.712 8
Fe 0.670 4
Ni 0.668 1
Mg 0.643 2
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Table 5 Identification results of Test Sets
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Abstract As an important metal material, aluminum alloy is widely used in various fields, but a large amount of aluminum alloy
waste is difficult to sort and recycle. The recycling of aluminum alloy resources is a booster for China’s industrial green and
sustainable development. How to quickly and easily identify and classify aluminum alloy waste has become a prerequisite for
re-utilization. Laser-induced breakdown spectroscopy (LIBS) is an analytical technique that has developed rapidly in recent
years. It has the advantages of fast, full-element analysis, real-time, in-situ, and long-distance detection. It has been widely
used in plastics, soil, meat, steel, etc. For recognition research, most of them use the PLS-DA, SIMCA, ANN, SVM,
Random Forest and other algorithms to build models. XGBoost algorithm has the advantages of regularization, parallel
processing, built-in cross-validation, and high algorithm flexibility. Its model structure is relatively simple; it has a small
amount of calculation and superior accuracy. It has become extremely popular in machine learning in recent years. Based on 600
sets of spectral data of six aluminum alloy samples. model extracts spectral features through machine learning to determine the
classification. The processed spectral data is randomly divided into a training set, and a test set, and the XGBoost algorithm
based on Decision Tree is used for automatic classification and sorting An algorithm model is constructed through the training set
and its classification features are extracted; the test set is used to check the stability and usability of the model to qrevent
over-fitting. The model obtained by XGBoost under fixed parameters has certain self-adaptability, is less affected by the data
set, and the overall accuracy rate can reach 96.67%. Its classification characteristics are consistent with the known element
content information, which proves that the characteristic spectral line data based on big data can provide a reference for
classification identification; the importance of spectral line features can be ranked according to the feature score generated by
XGBoost. Experimental results show that LIBS can be used for rapid identification of different types of aluminum alloys, and

provides a new technology for the classification and recovery of waste metals.
Keywords Aluminum alloy; LIBS; Recognition; XGBoost; Decision Tree
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