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Fig. 1  Typical commensuration types for y-Ni/a-Al,O4
interface with different orientations and coherent strains (Ni, Al

and O atoms are represented by dark blue, green and red

spheres, respectively)
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Fig.5 Segregation structures and Wy, for Al-rich (a) and stoichiometric interface (b) at 1/3 monolayer coverage of Zr and S (Ni, Al,
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SEE IR 60%~70%

2) WOTRESAF PRI AL IIAE, &40 Zr WA
A ZUmATRE S, HRATRE ) LRI T 2% HE 5

3) Zr TGS A A BY T St sk, et L
LlgocsE HE R0, F2AHE 3 Bl 78 Ni B ANE
BOETHLA T S $HH) S (¥ SR ATT, 76 S Ak 5 45 i b
F S P S BV S HE L, sEES SR
] RSB LA SR A ST 25

4) XTE5A eSS M EAL L A v s L S, Ze A
ST R LAY B T2 3 A5 (Wey=3.5 I/m®), it
B AL B G R 45 A 3R (3.20 J/m®).
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Strengthening effects and mechanisms of micro-alloying Zr on
key interface in thermal barrier coating systems
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Abstract: Bond-coat/thermally-growth-oxide interface is the key interface in high-temperature thermal barrier coating
systems. The first-principle interface thermodynamics modeling combined with density functional theory calculations
were performed to investigate the effects of micro-alloying Zr on the y-Ni(Al)/a-Al,O; interface structure, segregation,
and adhesion, and pinning impurity (S) in the matrix. The results show that Zr plays very similar roles as Hf. The addition
of Zr substantially improves the adhesion through three strengthening mechanisms: pining S in bulk Ni(Al), displacing S
from its interstitial interface sites and directly enhancing the interfacial binding. The binding strength of the weak
stoichiometric interface can be enhanced by up to a factor of 3.
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