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THE ROLE OF TERNARY ADDITIONS ON PHASE TRANSFORMATIONS IN NICKEL-BASED ALLOYS 

APPLIED TO GAS TURBINE JET ENGINES 

B2-(Ni,Pt)Al intermetallic alloy is a very well-known material for turbine blade applications due to 

its excellent properties at high temperatures, such as corrosion and oxidation resistance and 

thermodynamic stability in a wide range of composition. In Thermal Barrier Coating systems (TBC), 

The B2-(Ni,Pt)Al alloy works as a bond coat (BC) between a ceramic top coat (TC) and a Nickel-

Based superalloy (SA) because provides Al for the formation of a protective and adherent alumina 

scale. Under operating conditions, interdiffusion phenomena promote the migration of ternary 

elements from the SA up to the bond coat generating disordering, lattice instabilities and phase 

transformations, which involve volumetric changes that promote high stress-strain fields and 

finally detonates in the failure of the TBC system. This behavior represents a critical shortcoming 

for turbine blade applications, due to the permanent thermal and mechanical stress fields to which 

they are exposed. In this work, we combine isothermal oxidation experiments and first-principles 

calculations to study the effect of thermal exposure on the lattice stability and the role of Cr, Co, 

and Pt on the martensitic transformation of B2-NiAl phase. Theoretical results correlate very well 

to phase transformation experiments of commercial B2-(Ni,Pt)Al bond coatings under isothermal 

oxidation at 1100 °C and pO2: 0.2 atm. It is observed that the cubic structure destabilizes and 

transforms to martensite at 36 % at. of Al content. Additions of Cr stabilizes the B2 phase and 

retard the transformation while additions of Co and Pt favor the martensitic transformation. These 

results are discussed in terms of the benefit of the ternary alloy additions to the BC and their 

effects on the Ms, Mf, As and Af transformation temperatures. 
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