Instrumentation and Equipments {235 %%, 2022, 10(2), 73-77 Hans X
Published Online June 2022 in Hans. http://www.hanspub.org/journal/iae
https://doi.org/10.12677/iae.2022.102010

HWENAEMAMRIERMEESEFNERES
HIRAER
#HMEL, F KL WARL B OFL M OPL E ol

NN LR R, PO R
AR S SLARM A BRA T, WU s

Weks H . 20224F5H3H: FHBEM: 20224F6 H6H: KA HI: 20224F6H13H

H E

A SCHR H —Fp i A AR BB In#vEE MR ORI S T F IS SIRE R TR, &P BIEORN T R 42
BRI TR T — BB RS . 7258 AR ot i B TR RS s i) O 28k b, 4 BiBoE AR
BABESHFENRERGF, RATRIAKHEOEINAES BRI BOCH R F LS ESHIERR. £
IRt N5 shfCa 11 393.366 nmfs SH5& T BifE, ZEM#MAET A 520 shfFe1371.993 nm{E 53438 T B
. ERERH, HBOLMAGEESNBOLERE G S R MENER.

>3 4L

Boum o a6, 5515%, Mot

Enhancement of Laser-Induced Breakdown
Spectral Signal by Auxiliary Laser Heating
Samples

Ruiqin Zheng?, Ying Luo?, Lingwei Zeng?, Yu Raol, Sha Chen?, Xu Wang?!*

'School of Mechanical Engineering, Sichuan University, Chengdu Sichuan
2Chengdu Aliben Technology Co., Ltd., Chengdu Sichuan

Received: May 3", 2022; accepted: Jun. 6", 2022; published: Jun. 13", 2022

Abstract

In this paper, a method to enhance the signal intensity of Laser-induced breakdown spectrum by
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laser heating sample is proposed, and a hardware and software control system is designed to meet
the time control requirements of auxiliary laser. Based on the accurate control of the output time
of the auxiliary laser, the auxiliary laser was added into the Laser-induced breakdown spectros-
copy system, and the enhancement effect of the Laser-induced breakdown spectral signal on the
metal sample heated by high-frequency pulse laser was explored. The Ca Il 393.366 nm signal was
enhanced twice when the heating time was 5 s, and Fe I 371.993 nm signal was enhanced twice
when the heating time was 20 s. The results show that the Laser-induced breakdown spectral sig-
nal can be enhanced by the auxiliary laser heating.
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BT Rl O I T ) R G ek S S8, FAR B0 IS LIBS B RGeS . S
SEE SR E 1, A0 A (Gl B E UK OGRS B TR IRIOGES) . AR S LR
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N 50 KHz, HLik i ot BE N 0.96 md. A A LIBS (155 55 PR UR YR IO 85 i FH £ 3h 1 Q 1 Nd:YAG
Jik Ot 4% (QUANTEL, Ultra Big Sky Laser), ‘& HI#KA 1064 nm, EREAZN 10 Hz, BOLREE A,
REESEEPELA 1 mm. e {305 F =383 (= AN 6 7 55 9% K R 43 5108 180~355 nm,  340~595 nm,
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Figure 1. Experimental device (1. QUANTEL laser; 2. JPT laser; 3. Avantes spectrometer; 4. Light probe; 5. Fiber; 6. Sam-
ple table)
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Table 1. Enhancement effect of LIBS spectral signal of Fe, Mg and Ca elements in metal samples

1. &RHEMRT Fe. Mg, Ca TTE LIBS KiBESHIGEHR

1455 (counts) T A5 5
o WK (nm)
JR n#ss  p#k10s  Jn#20s  fp#k5s I 10s  hn#20s
Fe Il 259.837 35,139 52,210 44,040 41,327 1.49 1.25 1.18
Fel 371.993 4874 7424 8282 10,003 1.52 1.70 2.05
Mg Il 279.553 5970 8652 8018 7483 1.45 1.34 1.25
Mg Il 280.270 3138 5164 4469 4134 1.65 1.42 1.32
Mg | 285.213 4069 5508 6227 7502 1.35 1.53 1.84
Call 393.366 18,049 41,825 23,211 18,655 2.32 1.29 1.03
Call 396.847 19849.8 310347  25412.6 23,205 1.56 1.28 1.17
Cal 422.673 8438.7 11155.7  13581.9 15,616 1.32 1.61 1.85
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