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Fig.1 Schematic representation of
the experimental setup
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Fig. 2 Electrical signal and the mode of spectroscopic
instrument working synchronously
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A Comparative Analysis of the Passive Electric Probe Detection and
Spectrum Diagnosis of Laser-Induced Plasma

2%

LIU Tong' . YANG Li-jun""*" , WANG Li-jun""’
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3. State Key Laboratory of Advanced Welding and Joining , Harbin Institute of Technology , Harbin

, WANG Lang-ping’

1. School of Materials Science and Engineering , Tianjin University , Tianjin

300072, China
300072, China
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Abstract An approach to detecting laser-induced plasma using passive probe was brought up . The plasma of laser welding was

studied by using a synchronous electric and spectral information acquisition system , the laser-induced plasma was detected by a

passive electric probe and fiber spectrometer , the electrical signal was analyzed on the basis of the theory of plasma sheath , and

the temperature of laser-induced plasma was calculated by using the method of relative spectral intensity . The analysis results

from electrical signal and spectral one were compared . Calculation results of three kinds of surface circumstances , which were re-

spectively coated by KF , TiOZ2 and without coating , were compared . The factors affecting the detection accuracy were studied .

The results indicated that the results calculated by passive probe matched that by spectral signal basically , and the accuracy was

affected by ions mass of the plasma . The designed passive electric probe can be used to reflect the continuous fluctuation of elec -

tron temperature of the generated plasma , and monitor the laser-induced plasma .

Keywords Passive probe ; Spectrum diagnosis ; Laser-induced plasma ; Electron temperature
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