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Fig. 1 The schematic diagram of sample

(a) sample size; (b) detection position; (c¢) nano-indentation detection partition
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Parameters of spraying process
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Table 2 Parameters of nanoindentation

2 ol

I/ Nu 0.16

R #EAT/mN 15. 00
I#HEHE/ (mN « min ) 30. 00
ANV 10. 00

A LT3 XU JE I A5 AR D - T I 0 Y O
JETC S A H A RO AR AR AR AR H AR T SR A
AR S Z WA AR — SEORRlBUOR:  J1 5 J5 X
{1 BE A 5 S5 B 1 P AT OB R A BE R 90 °) L IR R AT
T EE B AR GE A EAR LT I3 XKIR )2, J1 R TS5
DX 3l U 2 B A AR 8 R AR R A 5 R 2 TR] R O il
KT ROH 3 2. FEWBTER M 90 “ip s il TR AR S 41
TFAT » e U 2 HE R T 2 3 RO R LA HL
AR ST A BE R B A 9 B3O 7 SR 9 o R R
A A PRI s AN AR A i A B S T 1 T A
LT BORAHR A 1 FE 98 54 0K TR BB T 09 7 AR
) 2 45 S U A R A AN SE AR

2 WFE OB S
Fig. 2 The micromorphology of coating samples
(D BHRS TR Z AR 5 (b) ~ (D 4 B W ke J1~5 X3,

(a) overall view of as-sprayed sample; (b) ~ (f) corresponding to the regions of sample J1-J5 respectively
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Fig. 3 The SEM images of coatings deposited in sharp corne of the sample

(a) as-sprayed; (b) polished;(c) enlarged-image of area 1;(d)enlarged-image of area 2
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Fig. 4 Variation curves of the thickness and porosity for the samples

(a) the curve of thickness; (b) the curve of porosity
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Fig. 5 The simulation results

(a) overal graph; (b) the velocity field near the sample; (¢) plasma velocity vector
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The Fn-Pd curves of samples

(a) ~(e) corresponding to the Fn-Pd curves of the regions of sample J1-J5; (f) the histogram of hardness in different
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Effect of the tip structure with external centre on
columnar-like PS-PVD coatings

LI Rongjiu"? ,DENG Changguang” , HU Yongjun', MAOQO Jie* , DENG Ziqian* , SHAQO Zhijian®
1. Guang Dong University of Technology, School of Materia and Energy, Guangzhou510006,China; 2. The Key
Lab of Guangdong for Modern Surface Engineering Technology . National Engineering Laboratory for Modern
Materials Surface Engineering Technology, Institute of New Materials, Guangdong Academy of Sciences,
Guangzhou 510650, China

Abstract: The plasma spray-physical vapor deposition (PS-PVD) method is applied to prepare YSZ
coatings deposited on the external surface centre. The morphology, thickness, porosity and mechanical
properties of micro-zones are studied. The results show that all the coatings deposited on the sample are
columnar-like structure. There are existed squeezing competition effects during the process of coatings
growth due to the limited growth space. When the substrate was set as the external surface centre, the
squeezing effect weakened due to the geometrical features. Therefore, the coating thickness at the corner is
much higher than that at both sides. Besides, the overall structure of the coating presents radial diffusion.
In addition, the results of nano-indentation show that the hardness of the coating is different in axial
direction. It is the tensile stress that decreases the top-down hardness of the coating. The hardness of the
coating deposited on the sharp cusp is higher than the sides. The simulation results indicate that the semi-
closed profile can increase the turbulence of plasma jet. Due to the phenomenon of “turbulence” and
“impact” of plasma in different directions, the thickness of the deposited coating decreases and the porosity
increases.

Key words: PS-PVD; tip structure; plume columnar-like structure; plasma jet; nano-indentation



