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Study on surface properties of cladding layer based on laser-induced breakdown spectroscopy

LEI Pengda"? , KONG Linghua'?,CHENG Yuan', YANG Jinwei'"
(1.School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;
2.Digital Fujian Industrial Manufacturing loT Lab, Fuzhou 350118, China)

Abstract; Based on laser cladding technology, laser-induced breakdown spectroscopy was used to study the
correlation between hardness and spectrum of cladding samples at different scanning speeds. The spectral data
of samples with different hardness was collected, and the spectral intensity ratio of the ions to the atomic spec-
trum line was extracted to be compared with the microscopic hardness of the sample. Research results show that
the spectral intensity ratios of different samples are different, which is related to the differences in the hard-
ness, the process parameters and the formation of the cladding layer. The ratio of Cr II/Cr I in the same
sample can reflect the hardness relationship of different areas of the cladding layer. The quality of cladding can
be evaluated by using laser-induced breakdown spectroscopy technology.
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Fig.1 LIBS experimental setup
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Tab.1 Chemical composition of 45 steel/Ni60A/WC

_ Fi s %
TCR AR
45 Ni60A wC
o 0.42~0.50 0.6
Si 0.17~0.37 4.3
Cr <0.25 16.75
Ni <0.30 HA
Fe HA 4.43
Mn 0.50~0.80
Cu <0.25
3.18
<0.08
wC =99.900
Al <0.001
AS <0.001
Bi <0.003
iFEs C <0.003
Cd <0.003

1.3 fEER

fifi o K AEL T RIPLR (45 DK7735, 16 &
B A R A B AT E B 10 mm x 10
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Tab.2 Laser cladding process parameters

FEdh BOCDIR/W I HEE/ (mm - ™) BEER/mm

1 1 000 0.8 12
2 1 000 0.9 12
3 1 000 1.0 12
4 1 000 1.1 12
5 1 000 1.2 12
6 1 000 1.3 12
7 1 000 1.4 12
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Fig.2 LIBS detection area
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Tab.3 Hardness values for fourteen areas

e [X 35, fiEE (HRC) HFREHEEE/ (mm - s7")
Y 1 50.00
1 0.8
IEEZ 8 64.21
131 2 43.85
2 0.9

WHHEE9 55.80

Fith 3 55.05

3 1.0
JEH)ZE 10 60.40
15 4 49.00

4 1.1
HEZ 11 67.06
a5 42.95

5 1.2
AEZE 12 66.85
Ja 6 57.85

6 1.3
ISHEZE 13 69.93
o 7 56.95

7 1.4

IR 14 65.63

@ #J:http: / physics.nist.gov

2 S5t

2.1 $HEIGZ&AYIEER

REA P S REREZNESE TR R N, HikE
W .Cr.Fe B 0K, Wit EREZMNEIEITE R
Ni HKE W Fe Cr B S50, EHA I YRHE
PELRRENS AT B i LIBS R f ] S oM T
S D H WO, , e iR 2 2 2 5 1
B EEIER ) A NIST i, S4B Cr
JCE Y Cr 1 425.435 F1 Cr 11 283.563, 1 20 Wi
2, HAHCSHUNE 4 s,

R4 FESTEESH

Tab.4 Selected line parameters for analysis

o Pk BREILER TREY N
JUAR

nm A, /s E./eV E /eV
Cr I 425435 3.15E+07 0 2.913 481 79

Cr I 283.563 2.00E+08 1.549 363 13 5.920 443 84
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Fig.3 Variation of the intensity ratio and hardness of the

i o line and atomic line of Cr element at each position
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Fig.4 Trend of intensity ratio of the ion line

to atomic line of Cr with increasing hardness
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Fig.5 Relationship between hardness and strength ratio

of molten pool and cladding layer of seven work pieces
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