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THE IN-DEPTH ANALISYS OF DOT PEEN VS. LASER MARKING ON THE NIMONIC 75 ALLOY FOR AERONAUTICAL APPLICATIONS
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Abstract: The goal of the present paper is to analyze the laser and dot peen market areas and the adjacent areas (in the market superficial layer, respectively in the depth of the material), for the Nimonic 75 alloy, from which turbine blades for the aeronautical industry are made of. The analysis done on the marked area has targeted structural changes and internal residual stresses.

We have concluded upon the significant differences between the results of the two different marking techniques, referring to internal stresses induced micro cracks caused by plastic deformation [1, 2] during dot peen marking – no such cracks generally appear in case of laser markings. 
The explanation on the superiority of the laser marks is as follows: the primary effect of an intense laser pulse absorbed into a target material is to heat the surface layer to relatively high temperatures in a few nanoseconds or femtoseconds (the ablating pulse essentially involves a process of instantaneous heating) [3]. Three basic effects, excluding chemical reactions, are related to the large temperature increase produced by laser irradiation: phase transitions (melting, crystallization and decomposition), the formation of a powerful shock wave and material removal [4]. All three of these are linked, giving laser marking a great potential of research: a unique thermodynamic situation. 
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