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Effect of Optical Component Parameters on Signal Characteristics and
Measured Parameters of Thermal Spray Particles
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(1. School of Architecturd Engineering and Mechanics, Xi' an Jisotong Universty , Xi' an 710049, China;
2. School of Materid Science and Engineering, Xi' an Jiaotong University , Xi' an 710049 , China)

Abgtract: The effect of the optica components on the voltage level and the characteristics of therma radiation
sgnals was anayzed to ensure the accurate measurement of the parametersof the therma ray particles. Anex2
periment was carried out with air plasma gprayed Mo powder. It isfound that the voltage level of Sgna pulsesis
determined by the aperture diameter and the aiming distance for the ecific materias. The radiant sgna char2
acteristics vary with the atia postion of particles, the aperture diameter , and the dimendon of the modulating
window. The reative theoretical voltage level and the theoretical sgna characteristics agree well with the exper2
imental results. It isclear that the large aperture leads to increasng signal to noise(S N) ratio and worsens Sg2
nal characteristics. While the small gperture contributes to the formation of well2shgped sgnals and resultsin de?
creasng S N ratio and larger deviation of measurement data. Conseguently , the aperture diameter ought to be
slected as small aspossble in the system design to ensure the generation of pulse sgnal with fine characteristic
pattern, and the opto2electronic sengtivity of the system be adjusted high enough to ensure sufficient amplitude
and § N ratio of ggnas. Thus, it is necessary to introduce the photo sensor with higher senstivity , such as
avalanche photo diode(APD) , to increase the measurement accuracy.
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