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, LIBSO- nm; Cr 267. 7 nm; Ni 231, 6 nm; Al 394. 4 nm;
PA-100 Cu 327. 4 nm; Mg 280. 2 nm; Ca 393 3 nm; Ti
337. 2 nm; Sr 407. 7 nm; B 182. 6 nm; Na 588 9
: C 193 1 nm; Si nm; K 766. 4 nm,
212, 4 nm; Mn 293, 3 nm; P 178 3 nm; S 180. 7 1 .
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Table 1 Operation parameters of the instrument

Laser manufacturer Laser wavelength Laser frequency Optical system

Continuum USA 1 064 nm 1~10 Hz .
Paschen-Runge mounting

Laser energy Pulse duration Focus length Grating parameter
;750 mm
: =0, 01 nm
90~900 m] 5~8 ns 100 mm 2400 /mm
:120~800 nm
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Fig 2 The depth analysis of hot dip galvanized steel
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Fig 3 The Crater topography of the sample
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Table 2 Comparison of element intensity in defects and normal location
Fe Al Mg Na Ca B Si Ti Sr
Item
1 24 7623 1390. 6 1014 52438 47633 65195 732. 2 3456.9 8171 2
2 252243 1424 964.3 5305.6 42266 63986 727.5 36457 81596
3 247141 1344. 7 937. 1 5186.9 38121 6 015 686 3619 8§ 138 6
4 21675 75646 14935 2 10932 2 48128 7 10301.6 9930.1 7130.6 12107 4
5 19908 6 11 096.4 17 108 3 14 345.4 53 052 9 11428 7 13996. 4 9205 9 13462 5
6 18 591. 8 12562 1 17 658 9 19 481. 8 49 244 12 782. 7 16 407. 7 10 257. 9 13 818 3
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Determination of abnormal elements of linear defects of automobile
body sheets by laser induced breakdown spectroscopy-original
position statistic distribution analysis technique

QU Huayang', HU Jing-yu*', ZHAO Lei"'*, HAN Peng-cheng'?,
SHEN Xue-jing"?, YUAN Liang-jing"*, CHEN Ji-wen'**
(1. Central Iron &. Steel Research Institute, Beijing 100081, China;
2. NCS Testing Technology Co. , Ltd. , Beijing 100081, China)

Abstract. Laser-induced breakdown spectroscopy original position statistic distribution analysis tech-
nique (LIBSOPA) was used to obtain the element distribution of linear defects of automotive body
sheets. The element content of defective and non-defective part was obtained by integrating laser spec-
troscopy quantitative analysis, in-depth scan and one-dimensional line scanning. The distribution anal-
ysis data of all elements of vertical linear defective direction was obtained by comparing the results
with the actual position of sample. The data obtained by LIBSOPA conformed to the analysis results
of other methods (scanning electron microscopy and glow discharge optical emission spectrometry
(GDOES)). The method was featured with small excitation spot, microscopic damage analysis and in
situ analysis advantages. The method has outstanding advantages for analyzing the linear defects covered
by analysis coating in particular. It can be used to screen the abnormal elements of linear defects on the auto-
motive sheet surface in order to provide new criteria basis for improving production process.

Key words: laser-induced breakdown spectroscopy; original position statistic distribution analysis; au-
tomobile body sheets; linear defects; in-depth analysis
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