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Effect of Surface Damage of Metal Substrate on LIBS Signal
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Abstract Hydrogen is in the world limelight for future energy source, and it has been already used in various
industry fields including aerospace. The extremely fine molecule of the hydrogen can be easily leaked from tiny
size of the crack on the surface of transporting pipes or storage tanks, and it could bring on awfully terrible
disaster. In this study, Laser-Induced Breakdown Spectroscopy (LIBS) was employed to develope a reliable
detection scheme for a small quantity of hydrogen leakage. Effect of three different metal substrates (i.e. Al
Cu, SUS) on plasma generation and the intensity of the hydrogen atomic signal was investigated, and the
surface damage of the substrates due to repetitive laser shots was observed using Scanning electron microscope.
It was also evaluated how the surface damage could distort the atomic signal. The intensity of the atomic signal
was found to be the strongest, and the signal distortion due to the surface damage was approximately 100
W/m® lower when Al was used for the substrate.
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[Fig. 1] Experimental Set-up for LIBS
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[Table 1] Concentration of hydrogen(%)

Hydrogen flux Hydrogen in
(L/min) nitrogen(29.7L/min)(%)
0.2 0.67
0.4 1.33
0.8 2.62
1.6 5.11
32 9.73
6.4 17.73
10 25.19
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[Table 2] Metal type used for substrate

Metal type Element rate
Copper Cu : 99.4%
Aluminum Al : 99%
Ni : 8~10%
Cr : 18~20%
SUS Fe : 69%
n: 2%
Si: 1%
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[Fig. 2] Intensity of hydrogen atomic signal
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[Fig. 3] Intensity of pure hydrogen atomic emission
spectrum
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[Fig. 4] Intensity of hydrogen atomic emission spectrum
for different hydrogen concentration
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[Fig. 5] Intensity of hydrogen atomic emission obtained
using three different metal substrates
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[Fig. 6] SEM Images show damage on the surface of each
metal substrate (a) Al (b) Cu (c) SUS
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[Fig. 7] Mean diameter of holes on the surface of three
different metal substrates
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