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P5B.36
LASER BEAM INDUCED STREUCTURAL CHANGES IN MULTICOMPONENT
NICKEL ATLOYS

A Milosavljevie', . Petronié’, M. Sreckovic’, K. Kovaevie’, S. Ostojic’, M. Kutin®,
S. Polié¢-Radovanovié®, D. Djordjevié!, V. Negovanovié!, N. Mirkov
'Faculty of Mechanical Engineering, University of Belgrade, Bel}grade. Serbia, “Faculty of
Electrical Engineering, University of Belgrade, Belgrade, Serbia, “Institute for Steel and Iron
Metallurgy. Niksi¢. Montenegro, ’Fan:u]t_y‘ of Metallurgical Engineering, Belgrade, Serbia,
‘GOSA Institute, Smederevska Palanka, Serbia, “Bibliographic Institute, Belgrade, Serbia

Multicomponent nickel alloy, alloyed with: Mn, Cr, Al Fe, B, Zr and others, was
subjected after  mechanical under the vacuum heat treatments: solution heat treatment at
1080°C for 1 hour, primary precipitation at 840°C for 4 hours, secondary precipitation heat
treatment at T60PC for 3 howrs and stress relief annealing at TO00PC for 1 hour. After heat
treatments, laser surface treatment was applied and was related to the material deformation and
damage formation on the material surface.

Preliminary investigations were carried out by laser drilling and resulting traces on
material were recorded by scanning electron microscope to find out the influence of different
energies and pulse length on structural changes in the material.

P.5EB 37
FINE-STRUCTURAL INVESTIGATIONS OF NICKEL BASED
SUPEEALLOYS AFTEE VARIOUS HEAT TREATMENTS

A Milosavljevi¢', 5. Petroni¢', K. Kovagevic?, R. Proki¢-Cvetkovic', L Nei¢', 0. Popovié!, R.
Pljakic’, U. Miligevie*
'Faculty of Mechanical Engineering, Unlversil;,.' of Belgrade_ Belgrade, Serbia, “Institute for
Steel and Iron Metallurgy, Niksi¢, Montenegro, *“Prva Petoletka™, Trstenik, Serbia, *Faculty of
Electrical Engineering, University of Belgrade, Belgrade, Serbia

Investigations were carried out on nickel based superalloy Hastelloy 5 after applied
thermomechanical treatments. The main aim of applied heat treatments was microstructural
changing to obtain material that would, under the work conditions (high pressures and
temperature), satisfied rigorous demands in view of high-temperature oxidation and corrosion,
thermal strain, fatigue and creep resistance.

Besides mechanical. submicrostructural investigations were carried out. and showed
presence of v solid solution and several complex phases: " intermetalic compound, TCP phases
(sigma, Lavesn etc), carbides, nitrides, borides and others. These phases have directly
influenced material properties, and their identification by contemporary techniques contributed
to the choice of adequate heat treatment regime. In this paper was shown a diffusion-interfacial
mathematical model that using Cahn-Hilliard equation satisfactorily describes coarsening and
phase-separation kinetics.
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