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Abstract In order to study the spectral radiation characteristics of laser molten pool in laser cladding, grating
spectrum detection technology is used to detect the spectrum of molten pool in nickel silicon boron alloy powder laser
cladding, spectral distributions in different powers, speed and time are obtained. It is shown that at the wavelength
of 550 nm spectrum relative strength is 500 when power is 900 W, and it increases to 600 when power becomes
1000 W, keeping power constant, spectral radiation intensity decreases when scanning speed increases but increases
with time and achieves the stable state after 15 s. There is a certain relationship between the quality of laser cladding
layers and spectrum fluctuation of molten pool. The results show that when power is 900 W and scanning speed is
2 mm/s, the quality of laser cladding layers is better, the body has small deformation, and the fluctuations spectrum
relative strength of the molten pool is relatively little.
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Table 1 Compositions and mass fractions of 45 steel
Element C Si Mn P S Fe
Mass fraction 0.42%~0.50% 0.17%~0.37% 0.50%~0.80%  <<0.040%  <C0.04% 98. 54 %
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Table 2 Dusty material compositions and mass fractions

Element B C

Fe Si Ni

Mass fraction 1.00% ~2.00% 0.20%

8.00% 2.20%~3.20% 86.6%~88.6%
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Relationship between feeding amount and

Table 3

feeding machine speed
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Power amount /mg
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Fig. 1 Spectrum detection system of laser molten pool
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Table 4 Corresponding relationship between standard wavelengths and pixels

Standard Real pixel /pixel
wavelength /nm First Second Third Fourth Fifth Sixth
A 546.07 190 189 190 190 190 189.8
Az 576. 96 1716 1716 1716 1716 1716 1716
As 579.07 1820 1820 1821 1820 1820 1820. 2
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Fig. 4 White LED spectral curves
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Fig. 5 Different time molten pool spectral curves and relative light intensity fluctuations
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Fig. 6 Different power laser cladding pool spectral curves and relative light intensity fluctuations
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Fig. 7 Different power and speed molten pool spectral curves and relative light intensity fluctuations
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