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ABSTRACT

Laser cleaning of plate metals are studied in the present work. Cleaning
experiments are performed with a Q-switched Nd:YAG laser at wavelengths of
1064 and 532nm. Two plate metals were used in this work, Low Carbon Steel
AISI 1012 of thickness 1mm and Low Carbon Steel AISI 1005 of thickness
0.65mm.

Three main parameters have been studied in the present work. These
parameters are peak power P, (5, 15, 30, 40 and 50 MW), pulse repetition rate
P.R.R. (1, 2, 3, 4, 5 and 6Hz) and wavelength A (106 and 532nm). Effects of
these parameters have been studied using images taken by optical microscope
and scanning electron microscope. Microstructural investigations have been
studied. Also some mechanical tests have been carried out for the samples.

The optimum conditions for laser cleaning process were occurred at P, of
40MW and P.R.R. of 4Hz with approximately same effect for both wavelengths.
The depth of the removed layer of the contaminants can be controlled as a
function of the peak power and the pulse repetition rate for the same wavelength
for single laser pulse application without any effect on the base metal surface.
This depth can be increased by increasing the peak power, but in this case some
defects will occur which affecting the base metal properties. The experimental
work has been supported by a computational work, where conditions have been
simulated using MATLAB 2012B. There was a good agreement between the
experimental and simulation results.
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