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For thermal barrier coating systems (TBCs), there are two major development directions: the improvement of the materials on the one hand and the investigation of new manufacturing
techniques on the other hand. They are closely related to each other and must be both considered correspondingly [1]. This poster focuses on the investigation of two novel

manufacturing processes for TBCs by optical emission spectroscopy (OES).

—Plasma Spray — Physical Vapor Deposition

Plasma Spray-Physical Vapor Deposition (PS-PVD) is a new technology operating at low
pressure and high plasma power. At such condition, vaporization even of high-melting
oxide ceramics is possible enabling the formation of columnar structured coatings from
condensates and nano-sized clusters. These unique plasma conditions were characterized
by OES [2] to improve the understanding of the process.
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Suspension Plasma Spray

Suspension plasma spraying (SPS) is a novel method to process submicron-sized feedstock
powders which are not sufficiently flowable to feed them in dry state. Such finely grained
materials are generally prone to partial evaporation under plasma spray conditions.
Furthermore, this evaporation can be inhomogeneous so that the stoichiometry of the
deposits might be affected. This was quantitatively investigated by OES [3].

—10 mm
——30mm
Measurement 10/30 mm
from nozzle exit
Emission line intensities are dependent on
= density and
= temperature
of gas species ]l | l, 1
350 400 450 500 550 600 650 700 750 800

Absolute intensity 7 of a spectral line
emitted by the plasma due to the
transition from an excited state j

to a lower energy state k

Wavelength, nm

Lanthanum-Strontium-Cobalt-Ferrite La, ,Sr,Fe; ,Co,05 5 (LSFC)
Molar volumetric concentrations related to the molar fraction in the feedstock

. 100,0 1000,0
E
&
Ik ¥
2 100,0
. S 100 .—_/0——/‘
E horon &
2 -o-lal
] | e —— 10,0
L Emission source depth E srl
h Planck’s constant 6.63 x ;o*“ Is £ 10 ol
- Velocity of light 2.99 x 108 m s~ £
c elocity of light 2.9 ms g 10 / e
Ay Transition probability g
My Total density of species g
g Statistical weight (degeneracy) of the excited levelj S o1 01
m Wavelength of emission 200 250 300 350 400 5 15 25 35
1) Partition function (sum over states) Current, A Distance, mm
E, Energy of excited level j
ky Boltzmann constant 1.38 x 10723 J K1 . . i . - i
T Excitation temperature = Effects of species concentration and temperature on peak intensities distinguished.
E G f a phot . . 3
phon - ENETEY 013 photon = Inhomogeneous evaporation of LSCF feedstock constituents confirmed.
p, Probability of Boltzmann distributed excited level j

n Density of emitting species

= Evaporation still in progress up to the largest investigated spray distance of 30 mm.
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