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Abstract : Time-resolved laser induced breakdown spectroscopy (TRELIBS) has been developed and

applied to the qualitative analysis of the component materials of nuclear power plant. The alloy
samples used in this work were carbon steels (A106 Gr. B; A336 P11; A335 P22), stainless steels
(type 304; type 316) and inconel alloys (Inconel 600; Inconel 690; Inconel 800). Carbon steels can be
individually distinguished by the intensity ratio of chromium to iron and molybdenum to iron
emission lines observed at the wavelength raging from 485 to 575 nm. Type 316 stainless steel can
be easily differentiated from type 304 by identification of the molybdenum emission lines at an
emission wavelength ranging from 485 to 575 nm: type 304 does not give any molybdenum emission

lines, but type 316 does. The inconel alloys can be individually distinguished by the intensity ratio of
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Cr/Fe and Ni/Fe emission lines at the wavelength raging from 420 to 510 nm. TRELIBS has been

proved to be a powerful analytical technique for direct analysis of alloys due to its non-destructivity

and simplicity.
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Table 1. Selected chemical composition of the specimens used in the present work

chemical composition (wt %)

type of alloys - specimens C Si Mn P S T Al Mo C N @Fe
Al06 Gr. B 015 019 064 0003 0014 001 003 006 9890
carbon steels  A336 P11 010 056 036 0009 0.009 048  1.06 97.42
A335 P2 009 021 049 0012 0.008 097 203 96.19
stainless type 304 0045 0406 1.688 0030 0.001 1823 8.155 7144
steels type 316 0022 053 087 0020 0001 261 1769 1060 6841
600TT 0025 015 021 0001 0001 032 021 1510 7490 9.08
inconel alloys 690TT 0017 021 029 0006 0001 029 0041 2940 5940 102
800H 006 058 117 0001 050 041 19.60 3050 469
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Fig. 1. Schematic diagram of the laboratory setup for

time-resolved laser-induced breakdown spectros-
copy (TRELIBS).
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Emission Intensity (counts)

Wavelength ()

Fig. 2. Time-resolved emission spectra of an iron metal
specimen as a function of gate delay time: gate
delay step = 200 ns.
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Fig. 3. TRELIBS spectra of carbon steel specimens: gate
delay time=0.8 pus, gate width=10 gs, accumu-
lation=5. TRELIBS spectra of Mo, Cr and Fe
specimens are also given for comparison. The
asterisks represent the characteristic peaks of the
Mo, Cr and Fe metals.
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Fig. 4. TRELIBS spectra of stainless steel specimens:
gate delay time=0.8 ps, gate width=10 s,
accumulation=5. TRELIBS spectra of Mo, Cr
and Fe specimens are also given for comparison.
The asterisks represent the characteristic peaks of
the Mo, Cr and Fe metals.
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Fig. 5. TRELIBS spectra of inconel alloy specimens:
gate delay time=0.8 ps, gate width=10 ps,
accumulation=5. TRELIBS spectra of Cr, Ni and
Fe specimens are also given for comparison.
The asterisks represent the characteristic peaks
of the Cr, Ni and Fe metals.
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