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Physical properties of aluminum alloy plasma induced by

nanosecond pulse fiber laser
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Aluminum alloys has the characteristics of high strength density ratio, low thermal expansion
coefficient, good electrical and thermal conductivity, low cost and so on, and is widely used in
aerospace, construction, transportation, and all kinds of daily life products in industrial production and
manufacturing. With the upgrading of China's manufacturing industry, the level of science and
technology and the continuous development of industrial economy, the performance of aluminum
alloys constantly put forward higher requirements. General aluminum alloy has low hardness and poor
wear resistance, which is difficult to meet the technical requirements of increasingly complex working
environment. The properties of aluminum alloys can be significantly improved by changing the
structure and surface of the material by laser machining. Laser processing is very fast, so it is very
difficult to monitor and characterize the laser processing in real time. The plasma generated in laser
processing can reflect the interaction between laser and material in real time. Therefore, in order to
promote the development of real-time monitoring technology for laser processing, the effects of
physical characteristics of fiber laser-induced plasma (LIP) and spot overlap rate on the spectral
intensity of aluminum alloy were studied by using the aluminum alloy standard sample. The main
contents of the research include:

(1) The physical property parameters of high-frequency pulsed LIP were studied. Using the
Boltzmann plane method and Lorentz to fit the spectral curve, the average plasma temperature and the
average electron number density were obtained. By adjusting the laser power, it is shown that
increasing the laser pulse energy can increase the average plasma temperature and decrease the
average electron number density.

(2) Effect of high frequency pulsed laser spot overlap on spectral intensity of aluminum alloys.
By adjusting the laser power, it is verified that the spectral intensity increases with the increase of laser
power, and the increase of laser single pulse energy does not cause obvious plasma shielding effect. A
Single Point Pulse Number (SPPN) was proposed to characterize the spot overlap rate, a physical
model of the effect of the spot overlap rate on the spectral intensity was established, and the functional
relationship between the spot overlap rate and the spectral intensity was revised and reconstructed. The
validity of the physical model was verified, and the fitting degree R? can reach more than 0.98.
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