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[1] Wray & Connolly (1959)
[2] Maloney (1997)
[3] Raghavan et al. (1998)
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Intercolumnar Intracolumnar
= Compliance 2 Insulation
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_L tationary Substrates

1100°C: (220)>(311)>(111)

2 (111 = (220)

Normal Vapor Incidence
111) Pre-oxidized FeCrAlY Substrates
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rowth facets always {111
“111” columns grow with (111
facet normal to axis in two
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[001]
(111} active growth facets, | R
independent of texture. | S
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In-Plane Texture Development
Under Oblique Vapor Incidence
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Normal VIA (0°) Oblique VIA (45°)
Stationary Deposition, 1100°C, ~1 yum/min
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Geometric Argument
for Evolution of

In-Plane Texture

e Ridge misalignment
under oblique vapor
incidence results in
asymmetric growth of
rooftop column tip and
eventual elimination.
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Deviations from Dominant Texture

1100°C, 8 RPM
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8 RPM, ~0.9 ym/min
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900°C: (Flux ~ 3.2 ym/min)
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TEM by B. Raschkova
(MPI-Stuttgart)
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otation rate =
eposition rate ~0.9 ym/min
Flux ~ 3.2 pm/min
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eposition rate ~0.9 p
Flux ~ 3.2 pm/min
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_ m: agate outward from column axis. N _
depend on interplay of local flux with crystallography /surfac
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Sapphire Substrate
1000°C/~1pm/min/8 RPM
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Influence of Macroscopic
on Intracolumnar Poros
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Evolutionary
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of lamellar pores
rapidly degrades
insulating efficiency
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[1] Maloney (2000)
[2] Maloney (2001)
[3] Vassen et al. (2000)
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Fluorite: MX,
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o = Corundum G = Garnet (3:5)

F = Fluorite \ f P = Perovskite

t = tetragonal ZrOp Py = Pyrochlore

C = Bixbyite (cubic REO) \/_ 8 =7Zr3Y4012
GdOy 5
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1200°C

t = tetragonal ZrO»

m = monoclinic ZrO»

F = Fluorite

Py = Pyrochlore (M2Zr207)
C = Cubic REO)

o = Corundum
P = Perovskite (1:1)
M = Monoclinic (2:1)
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