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Abstract The pearlitic heat resistant steel 12Cr1MoV is chosen as the research object. Different microstructure
samples are made by different heat treatment processes. The microstructures of these samples are pearlite and

ferrite, lath martensite and a small amount of residual austenite, martensite and sorbite. The spectral intensity of
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laser-induced breakdown spectroscopy (LIBS). plasma temperature, electron density and the relation between
sorbite is weakest. The plasma temperatures of samples are almost consistent. The electron density of martensite is

microstructure and the ionic to atomic spectral line intensity ratio of Fe element are compared and analyzed. The
experimental results show that the spectral intensity of martensite is strongest, the spectral intensity of ferrite and

pearlite is almost similar to that of lath martensite and a small amount of residual austenite, the spectral intensity of

the maximum and those of remaining samples are similar. There is a certain correlation between Fe ionic and atomic
microstructure variation of heat transfer surfaces in power plant boilers.
plasma properties

line intensity ratio and microstructure, which indicates that LIBS has the potential to be used as detection tool of
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Fig. 1 Schematic diagram of experimental system
2.2 HmEl&E

S35 K R L) I B R e RO
Mt #4548 12CrIMoV , H 3 24k 22 i sk i 1 fr
N (GB/T3077-1999) , JEL A 6} A A AF: fr] $44k 3, FL
A AT KV VR RN [ 2K A 3R DA R AR AS 7] 43 AH 41
LZER Y 12Cr 1MoV B iy, T i 72 2 B A i i
ACTHHREZE 970 CHE IR LR 10 min, 2R J5 B
EY ST DG U P Ol sb NS L B @ LS Sl N =
i A S Bz iR & 750 C LR 2 h EBUS
23V AR BN E KR EE R 750 C RS ARE . IRk E

0330003-2



LT

R4 MAL 12CrI MoV il 25 5 T A vk

Bk PR PR B R 435 2 400 CHn 200 C,
P 3] 5] L BE 43391 S 400 C AT 200 CFEN, .

SR E 4 A0 S LK B SR R i 1) B A2
R it 4 A U GO 500 D IR ET 2 B o

%1 12CrIMoV {22 oy 3 (R 4380 00)
Table 1 Chemical composition of 12Cr1MoV (mass fraction, %)

Element C Si Mn Cr

Mo \% S P Ni Cu

Content 1.45~1.70 <C0.40 <0.40 11.00~12.50 0.40~0.60 0.15~0.30 <<0.030 <0.030 <C0.25 <0.30
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Fig. 2 Microstructure figures of samples. (a) Pearlite and ferrite; (b) lath martensite and a small amount of

residual austenite; (c) martensite; (d) sorbite
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Table 2 Microstructures of samples

Number Tempering . Microstructure
temperature / C
ZGT+TST - Pearlite+ferrite
MST—+ AST 200 Lath marten§ite+a srnal'l
amount of residual austenite
HHMST 400 Martensite
HHSST 750 Sorbite
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Fig. 3 Spectrum of raw material (250~430 nm)
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Table 3 Spectral lines of the analyzed elements

Spectral line /nm Spectral line /nm

Fel 373. 486 MnlI 257. 610
Fel 376. 379 Mnl 404. 136
Fel 404. 581 Mol 313. 259

Fell 261. 382
Fell 271. 441

Crll 283.563
Crl 425. 435
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Fig. 4 Spectral line intensities of samples
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Table 4 Selected atomic lines of Fe for the plasma

temperature calculation

Transition Degeneracy of
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A/;, /(108 S ! ) g
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