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Table 1 Plasma spraying process parameters

Process parameter Value
Ar flow rate/mL-s” 35
H, flow rate/mL-s’! 5
Feedstock flowrate/mL-s™' 68
Spray distance/mm 40
Atomization pressure/MPa 0.1

Spray power/kW 35, 40, 45

Intensity/a.u.

FHA powder
HA powder
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Fig.1 XRD patterns of HA, FHA powders and FHA coatings

prepared at different powers
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Fig.2 FT-IR spectra of HA, FHA powder and FHA coating

prepared at different powers
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Fig.3 XPS spectra of FHA powder and coatings prepared at

different powers



542 WA @A RS TR

849 3

Ca, P, O fil F #7574, M 347.1 eV /& HA 5{ FHA
T Ca® IR S5 5 68, A2 T 133.0 eV (¥ P 2p W IH KT
PO, XUEWA THEK AL . XRD FT-IR 4554
THEX M. FFHF 1s 7F 684.3£0.1 eV A4 &
el N F T O 45 & %) HA 454 (F 1s £ 684.3 eV
AbE FHA W F (RS, 1 CaF, o1 F 1s HIIEAE N 686.7
eV).o HAJIE UL, A B R A U FHA ¥R
E R A RA .
2.2 FHA RERIFIEREN

B 4 AN Zh 3R 4 4 1 FHA ¥R )2 A TE 3. A
B Al ORI, SW5iRTh #5050 35, 40 kW I, ¥R
R E S5 252.5, 239.8 pm, {H S 241554 Th R 5k 5|

Unmelted agglomerates

B

45 kW I, IR RN 4623 pm, PIRIRCEW] Bt .
Bl 4d. de. 4f 53 7)ok AN [R) Dy Ze ) £ R J2 A T S0
JRFBTBORK B o AN b mg DR IR0 Dl % de KN, s
TEHEAR B PARORL B 22, HAR K WORL BH 295070
WEIR D Z N, IWRIZAGUBRBRRL , e A% B A I ROk
%, PR RO AR R 7 . LR, R T
D ARy, RO AR AT I R o B . IR, 7
SO A 43 TURE R RE Rk, B A 3800 A I gt s A
R, DO AR R I AR VR 2R 10, L 2 A0 e AR i i
%, FEUIRBERILBAL, WETE .
2.3 FHA 22148

B S AT REIS T FHA W2 CLRBHR D%

Porosity

4 N [RIMEG T 2 o 2% HOVR JZ AR ) SEM JE S
Fig.4 SEM images of cross-section morphologies of coatings prepared at different spray powers: (a, d) 35 kW; (b, e) 40 kW; (c, f) 45 kW
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Fig.5 Mass loss curve of FHA and HA coatings prepared at diffe-

rent powers in citric acid buffer solution
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Fig.6 Electrochemical corrosion curves of FHA coatings
prepared at different powers and titanium substrate

in SBF
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Table 2 Corrosion parameters of FHA coatings prepared at
different powers and titanium substrate in SBF

Sample Econ/V fcor/ LA R, /kQ PE/%
Pure Ti —0.6689 3.35 24.93 -
35 kW 0.1545 1.41 41.10 57.91
40 kW 0.2267 0.90 71.60 73.10
45 kW 0.2249 0.63 92.44 81.16
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Preparation of Fluorohydroxyapatite Bio-Coating by Suspension Plasma Spraying

Shi Li, Bai Yu, Zhou Shengjian, Chi Baixiang, Ma Wen
(Inner Mongolia Key Laboratory of Thin Film and Coatings, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Home-synthesized FHA powders were used to obtain a water-based suspension. And the FHA coating was fabricated on a Ti
substrate by suspension plasma spraying technique. The effect of spraying power on the microstructure and properties of coatings was
studied. The crystalline phases and chemical composition of the coatings were characterized through XRD, SEM, FT-IR and XPS. The
result shows that all coatings contain a HA major phase and the decomposition phases (a-TCP, f-TCP and TTCP). FT-IR and XPS results
confirm the presence of fluorine in the as-sprayed coatings. The solubility result shows that the substitution of fluorine into the HA
structure has a positive effect on the dissolution resistance of the HA. The corrosion behavior was studied in a SBF solution using
potentiodynamic polarization test, and the results indicate that the coatings enhance the corrosion resistance of the Ti substrate.

Key words: suspension plasma spraying; fluorohydroxyapatite; bio-coating; phase analysis; corrosion resistance

Corresponding author: Bai Yu, Ph. D., Professor, School of Materials Science and Engineering, Inner Mongolia University of Technology,

Hohhot 010051, P. R. China, Tel: 0086-471-6575752, E-mail: 18847123425@163.com



