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ABSTRACT: Objective To solve the spraying problems of unsintered nanostructured agglomerates, retain more nano par-

ticles that resemble to the original powder in size and study the relation between nano structure features and arc current change
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when unsintered nanostructured agglomerates are deposited. Methods The deposition of unsintered YSZ spray dried agglome-
rates was carried out by extending the gun barrel. YSZ coatings with different nano structures were fabricated with the current of
150 A, 200 A, 250 A respectively. The microstructure, especially the nano structure feature change and phase structure were in-
vestigated via field emission scanning electroscopic and X-ray diffraction method. The average grain size of the as-sprayed
coatings was evaluated through Debye-Scherrer formula. The Weibull analysis of Vicker's microhardness under lower load was
also adopted to analyze the character of the nanostructured coatings. Results Powders entered plasma jet via extended gun barrel
and the deposition efficiency of unsintered agglomerates reached 21.2%~40.2%. The average grain size of the as-sprayed coat-
ings was evaluated to be 44~56 nm. The content of the compacted and less infiltrated nano-zone reached the peak value of 37%
with the arc current of 200 A. The nano zone exhibited different structures when the arc current was further increased or de-
creased, the characteristics of which could be further illuminated by Weibull analysis. Conclusion The gun configuration used
in this study is effective in spraying unsintered agglomerates which are porous and weak bounded and reducing the average
grain size of the as-sprayed coatings.

KEY WORDS: atmospheric plasma spray; bimodal structured coating; nanostructured coating; nano zone microstructure; yttria

stabilized zirconia; unsintered powder;
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Fig.1 The morphology of feedstock powder
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Fig.2 The sketch of gun configuration and the loaded jet flow
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Tab.1 Air plasma spray parameters

Parameters Bond Top YSZ
coat
Power/kW 19 11, 15, 18
Current/A 375 150, 200, 250
Ar/(L-min™") 35 40
H,/(L-min™") 5
Carrier gas No/(L-min™") 5 6
Powder feeding rate/(g-min"") 10 5

Spray distance/mm 100 60

WIEHORZERIF]H Olympus-GX51 2 W6k
Bill K& Carl Zeiss SUPRA™ 55 37 % Bt 44 e g it
FTWREE . By R DA SR 2 W TOU S B T H A B2
D/max-1ITA #Y X S A1 51X ( X-ray Diffraction,
XRD) #4787, KH CuK, $4, AWML KR
0.2 (°)/min, F|HEEFE-H 2K ( Debye Scherrer ) A7
T2 ok RS

30 Ao I 28K ey T A 3 ASCHE a2 AT BE 40 A AT (]
FEXF ZIOCEE AR IR JE AT LU SR, (R E e mT AR
I U R IO 235 48 55 PR B8 19 QG Z 0 TR 2 PR g ik A7 7
W, WeAh 7812 T AR G5 TR 2 3 i B F 5
S (NS 5 1 4 IR )1 A S S )| = W )
10 gf, HNZKETEI 15 s XFREASEE S FEALEHR 25
IR S BHEETT Weibull 43047, RZEHPEAE SR
TR 9 K 25 40 RO R I 1 490 oK 5 44 DXS80PR A 44 oK [X
1, HA R OLY CIAM® 845 15 3K 500x 956
B v AT o Al oA

2 ZERE5HMH

RETEARF T MTUBRCR I 3 i, 4
K HVE LR 60 4 B F TR I, A SRR Uk 26 A
GETHEE, RBEERRTE, NS5 RIIE
BB R AR B, N2 45 B8 SO i TV E FH L
A& b AT ORGSR PSS 2 NARIN (3N K
A ] T2 25 S W AL B T 5 45 8 - 7
Tl BRZE S UORRRCR AR . A R ARk 48 4
R I P A5 RE MUV SE N B B T, — 5 TR T
Rl S EW Sin s shvER, 55— mifess
PARE B AR FH T UKL 28 ask B U e it DX Lo e
UTRRCRI N, SN 150 A B, IRZVTRRCR
CIRF2) 21.2%, /MEEEEITHRTRE 200A J5, R)Z



Hast HoM

BUR A SER T BERRBESS YSZ W5 IR R U 2 AR S A R ST 47 -

45
40r /°
351
30f

25r

Deposition effciency/%

20

g5 1 1
TI150 200 250
Operating current/A

K3 RIEVIRECR
Fig.3 The deposition efficiency with different arc currents
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Tab.2 The content of nano zone and the average grain size
of the as-sprayed coatings

Nano zone Average grain
Input power/kW area/% sizg/nil
Powder — 20
11 42 44
15 37 50
18 35 56
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Fig.6 XRD patterns of original agglomerates and as-sprayed coatings
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