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Abstract: Plasma spray-physical vapor deposition (PS-PVD) is a new multifunctional film and coating preparation technology
developed based on low pressure plasma spraying, including plasma spray-physical vaper deposition technology, plasma
spray-thin film technology and plasma spray-chemical vapor deposition technology. PS-PVD technology fills the gap between
traditional physical vapor deposition technology and thermal spray technology, and brings the two technologies together. By
varying the spray process parameters, coatings of different structures can be obtained. PS-PVD technology also has non-line-
of-sight deposition characteristics, and its unique plasma jet characteristics allow the coating material to evaporate in the jet
and deposit the gas phase particles under the jet. The research status of PS-PVD technology at home and abroad was
introduced, and the difference between PS-PVD coating and traditional thermal barrier coating and its non-line-of-sight
deposition characteristics were discussed. Currently, PS-PVD technology has also been applied to the preparation of
environmental barrier coatings, simultaneously in the direction of preparing electrolyte layers for solid oxide fuel cells.
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Fig.1 Temperature and particle size changes of plasma jet (current
2600 A, powder feed rate 20 g/min, Ar35/He60)5

PRI I8N, BB TR AR 32F A BT 5 9k 2%
%o HHMTESFZTHHEER Re) RN, &
BT shEIRNZN, SRS A E
IR AR EAE AR /N, S5 B F S v AR s
T AR LTS, By AR OB S I Hh Ak S fin
BN, SRR TR R T S AT,

IR BRI T T SCRBLEOIX 4 B IR -4
P AHTIA (PS-PVD) FAR P O3CP Wit ™
A 5 B SR AT T RUEAR L T, A
WA R TAERI R 2000 A, TAESHAN Ar, He
Fl Ha BIRA AR, W53 5004 35, 60 il 10 L/min,
AR R A 150 Pa, O3CPHiHE A Laval Kl
WE L P BT BT K B A R A R 1B 2 R
O3CP Wi %5 B4+ it il B 434 o O3CP Laval 5
WS TR A A 1 S5 B I i — AR
I R A B S U AR A 1) R ] A A
BT RIEEERYR . & 2 0558 AR A R R A
P BT 650 mm PN Y LN R IR R R, (A7E
Z S A P R A B AR A AN R AR S B .
HNEE TSR AR ) R AR R R R K, Bl
QNTEFEMEEE 500 mm AL, 48 W] ES A 400 mm AbAY
SR AT SR 1194 Ko

Om 0.5m 1.0m L.5m

. |
/ X ach dais!
Barrel shocks ﬁ

PS-PVD, O3CP, 150Pa 4130 7960 15 600 23300 31000 38600 45000
Ar35/He60 H, 10,2000 A =

Plasma temperature (K)

B 2 - FHRIEE S (R 2000 A, 150 Pa,
Ar35/He60/H210)"

Fig.2 Temperature distribution of plasma jet (current 2600 A,
pressure 150 Pa, Ar35/He60/H210)5"
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Fig.3 Velocity distribution of plasma jet (current 2600 A, pressure
150 Pa, Ar35/He60/H210)>"
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Porosity / % 20 27 60
Thermal conductivity / (W-m™"K™")  0.94 1.69 0.29
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Fig.14 Spraying experiment diagram and the relationship between

coating thickness and cylinder substrate angle®™
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