B2 ol i

o # R
LASER TECHNOLOGY

Vol. 42 ,No. 6
2018 4 11 H

XEHS: 1001-3806(2018)06-0806-05

ETHABRARRSARERAERNITAR
BEX, 8 ERI ATE B F AA]

(1. Fgam R AU TR A, il 2260195 2. VY23 R ML TAREABE, V4% 710049)

WE: TR BOCE AR T XA RS L w74, R A 1 #4035 15540 SIS B BRI + 2R (4 A
o B AR PR S [R) A A A A 2L A AR | 6% 43 IOk ol RE Bt , X EL BT T 380618 ik S eI IS R 1 5 e Al 41 2
PIRR, FHER TSR S AHA LT T X0 5RFW, AR SAHA L TEL AN, Hrp otk + g ik
HLTEL IR R, FARTTH Fe MTELRIRE 27 LA &0 FK Mo (5 4R00RE 25 57 K AR S AHAH L R — & A e
P, T 5 Bk REXS AN Rl S AHAL L AT X 43, FE P AR I M TR 280nm ~ 320nm Py X AP AR e o i DF S8 B T ot 4
ARBEA XS AREISHALEES .

KB BOCHAR S AL BT s OB RE I 5 25

FESES: 0433.4 XHEAAREAD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2018. 06. 015

Distinguishing different metallographic structures based on laser technology
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Abstract: In order to study the feasibility that laser technology was used to distinguish different metallographic structures,
two different metallographic structures of pearlite + ferrite and martensite were obtained by different heat treatment methods. The
suitable laser pulse energy was chosen, and the relationship between breakdown spectral line strength induced by laser and
metallographic group was analyzed and compared. The principal component analysis was used to distinguish the different
metallographic structures. The experimental results show that the spectral line intensity of different metallographic structures is
different. The spectral line intensity of pearlite + ferrite structure is larger. The difference of spectral line strength with matrix
element Fe is larger than that with matrix element alloy Mn. Different metallographic structures show certain distribution
characteristics. Principal component analysis method can distinguish the different metallographic structures. The distinguishing
result is the best in wavelength range of 280nm ~ 320nm. This study proves that laser technology has the ability to distinguish
different metallographic structures.
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Fig. 1 Schematic diagram of experimental system
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Table 1  Element contents of S45C steel

element mass fraction element mass fraction
C 0.0042 ~0.0048 Cu <0.0030
Si 0.0015 ~0.0035 Ni <0.0020
Mn 0.0060 ~0.0090 Cr <0.0020
P <0.00030 Fe the rest
S <0.00035
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Fig.2 Spectrum of steel samples with different microstructures
a—400nm ~410nm  b—240nm ~ 320nm
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Table 2 Spectral lines of the analyzed elements

clomen; WaVelength/ E 1{ 1 E, ,/1 8A/ |
nm cm cm 10° s

Z Mn 403.076 0 24808. 25 0.170
403.307 0 24788.05 0.165

403. 449 0 24779.32 0.158

Fe 1 400. 524 12560. 934 37521. 161 0.204
Fe 2 404.581 11976.239 36686.176 0.862
Fe 3 406.359 12560. 934 37162.746 0. 665
Fe 4 407.174 12968. 554 37521. 161 0.764
Fe 5 260. 683 7376.764 45726. 130 0.243
Fe 6 275.014 415.933 36766. 966 0.274
Fe 7 304.174 7728. 060 40594.432 0.052
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Fig.3 The changes of line intensity of Mn with different laser energy
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Fig.4 Spectral line intensity of the samples
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Fig.5 Principal component analysis of the spectra in 240nm ~320nm
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Fig. 6 Principal component analysis of different spectra
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