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Oxidation effect for laser irradiating the metal
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Abstract: A research on the influence of oxidation on laser irradiating iron was done. Based on the
temperature field result, oxidation layer thickness and the quantity of heat in the course of oxidation were
computed. Besides, by using multilayer reflective theory, the laser energy coupling coefficient was got
with the varying oxidation layer thickness, and the computed value was in line with the experiment result
very well. The result indicates that the oxidation heat had little effect when laser irradiated the iron and it
could be ignored in engineering application. But the laser energy coupling coefficient may be influenced
clearly by the oxidation behavior.
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Tab.1 Parabola constant with different temperature

GEI R R

Temperature Parabola constant Temperature Parabola constant

/T /g?-cm™.s7t /T /g?-cm™.s7t
500 5.259 7E-11 800 2.058 17E-8
600 1.525 65E-10 900 9.89555E-8
650 7.151 96E-10 1000 3.08364E-7
700 2.452 24E-9 1050 4.693 94E-7
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2Fe+1.50,-Fe,05+815 kJ/mol
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Fig.1 Reflectivity vs oxidation layer thickness
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Tab.2 Iron physical property

Temperature

C 15 200 400 600 800 900 1000 11001200

Heat capacity
411 51 22 57 4 1
/3-kg-t- T 333 518 6 578 586 594 601 606

Heat
conductivity 21.4 25.6 28.0 26.5 25.2 25.2 25.1 25.0 24.9
/W-m-T™*
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Fig.2 Oxidation layer thickness vs time with different initial
oxidation layer thickness under 2 000 W/cm? peak

power density
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Fig.3 Coupling coefficient vs temperature with different initial
oxidation layer thickness under 2 000 W/cm? peak power

density
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Fig.4 Oxidation heat as time with different initial oxidation layer

thickness under 2 000 W/cm? peak power density
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Fig.5 Coupling coefficient vs temperature with different peak power

density for initial oxidation layer thickness 0.3 pm
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