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ABSTRACT: Objective By comparison with atmospheric plasma spraying and high velocity oxygen fuel spraying, the micro-
structure characteristics of the HA coating deposited by micro-plasma spraying were investigated. Methods High crystallinity hy-

droxyapatite powders were used as initial material, which were deposited onto Ti-6Al-4V substrate by three different spraying technol-
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ogies: micro-plasma spraying (MPS), atmospheric plasma spraying (APS) and high velocity oxygen fuel (HVOF) spraying in this re-

search. The morphology, phase composition and preferred crystal orientation of HA coatings were characterized by scanning electron

microscopy (SEM) and X-ray diffraction (XRD). Results Compared with the other two counterparts, micro-plasma sprayed HA coat-

ing exhibited flat and dense surface without obvious porosity and void, the cross section of which exhibited a typical lamellar structure,

with the emergence of columnar crystal near coating surface. Besides, the coating had high crystallinity (>90%) with only a small

amount of amorphous phase and decomposition phase, which was assumed to be related to the stability of the coating in the body fluid

environment. Conclusion Compared with APS and HVOF, HA coating deposited by MPS exhibited denser structure, higher crystallin-

ity with less decomposition phase, and columnar microstructure was observed within coating.

KEY WORDS: micro-plasma spraying; atmospheric plasma spraying; high velocity oxygen fuel spraying; HA coatings; colum-

nar crystal; high crystallinity
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Fig.1 XRD pattern of the original HA powders
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Fig.2 Morphology of the original HA powders
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Tab.1 Parameters for the three kinds of spraying methods

MPS

APS HVOF

SRR 35V
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TAER: Ar
BFSE: 1.2 L/min
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H, i : 0.4 L/min
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O, i & : 943.8933 L/min
N, ifi&: 12.2706 L/min
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% JH % [ BRUKER/AXS A #) 4 77 1Y D8
ADVANCE #! X SHEATHHU(XRD)XIRZ AT
AT, I JCPDS R A ke A [A] g e pir 4G 3=
MIA . TAESM R B (Ka) , BE40kV, &
i 40 mA, LR 20° ~ 60°, FFEHESE 0.02 (°)/s.

2 ERE5HMH

2.1 BERFEIRERIRH N

Bl 3 fis e fE RGBTk (APS) | 1%
RAEEFHLE (MPS) AU #miyk (HVOF) T
BN BRI AR IZ R TE A . R HFLBUE IR
EREIES A — AN EHERE, WK 3a iR, MPS
Hil& RE T HA BRI by, g2 a6
WO AR B 841, W PR B S HE 12, IR )2
AR TR, MELLOEE RS FL, RILA
/gt R UK [B) $5 F A T T i FLB . MPS 7R
FEE T REESE 3d FrR, o] R SR
%, AL, REURE TS TR
], ) A7 A D e R IR SR, i an & 3b BT
N, APS il 55 (1) HA U )2 2% 1 0RL SR I8 T 34y
{2 AR A R S5 B AL 4 4, 38023 B A L

B, BATRZRIMRE . 260, R A kL
B TR A9 AL, W 3e Fias, APS #l4HY
HA WRZEH IS IL S Z B AL R, &
e FASTE UL Y, T ELASFLIF 01 2 5 R i [
W, HARZH 5~10 um, —AE— A Bk e
I — AL o ARPEHIZA T LU, S FL AT BB AE
SURE I Rl B AR SRR BT R L SRR, SRS TE
AT e A v A o U S AR AR R TR A o

FESF B FHOR RS, SR SR 15 000~
20 000 C, Ky ARJEAEmIME M TIAEAL, TEbE
JE R AT I R s R R PR P A M, TR
RAART R BT RZ K , A8 AE OB A AT R v
B, I — R A A el S M ok d o S AR
L ERZ IR iR 2 S fL. 1 MPS 5 APS A L,
Di#/N (1~3 kW) HyRA AR (15~70 m/s, APS
KT 150 m/s) , XEERRUD T X it iR ks 4 $4
A, NGHET B AA LR et o] . ok b % %
BT M, IR AR A KR AR
A BT DAR 2 ROt R B R AL

HVOF #4518 HA R)Z 511 E A B B AR,
WE 3¢ fin, WZERMA W RFER, HABK
WOk o AT, M A AT, IR R
22, WA KRS AL . S FIRENRIE



Fast FHol

IS4 . ORAF B T WO T 4 52 SRl IR AT U J2 O 1) B R E AT 52 <73

FUUNP 3f P, TRIZFR B AP,

a MPS(200x)

d MPS (1000x)

FEH R
G SFHURE K2 B AR 8043300 B 22 ol HER AP
AHEWT, HVOF Bk okr 3= 22 DA & S 38 AR T 19

e APS (1000%)

A B, NITE IR JZE, X IE 2
HVOF M3 it e 3 (9 45 108 B o

c HVOF(200><)

-

f HVOF (1000x)

Bl 3 =R I ik 4 AR 2 1 R T A
Fig.3 Images of surface morphology of three coatings fabricated by: a) MPS, b) APS, ¢) HVOF, d),e)and f) show the higher
magnification of a), b) and c),respectively
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Fig.4 Cross-section morphology of the three coatings sprayed by: a) MPS, b) APS, ¢) HVOF
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Fig.5 XRD patterns of the HA coatings fabricated by three
different spraying methods
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