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Table 1  Plasma spraying process parameters 

Process parameter Value 

Ar flow rate/mL·s

-1

 35 

H

2

 flow rate/mL·s

-1

 5 

Feedstock flowrate/mL·s

-1

 68 

Spray distance/mm 40 

Atomization pressure/MPa 0.1 

Spray power/kW 35, 40, 45 

 

 

 

 

 

 

 

 

 

 

 

 

� 1  HA�FHAjLU[\]^OP_ FHA-._ XRD�� 

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

prepared at different powers 

 

 

 

 

 

 

 

 

 

 

 

� 2  HA�FHAjLU[\]^OP_ FHA-._ 

FT-IR�� 

Fig.2  FT-IR spectra of HA, FHA powder and FHA coating 

prepared at different powers 

 

�ye�m� PO

4

3-

���� �# 3570 cm

-1

���

OH���� �# 3570 cm

-1

��� OH

-

���0q

r�# 1465& 875 cm

-1

���#� CO

3

2-

�����

����P CO

2

xyæç!}~�� CO

3

2-

�S CO

3

2-

��#�sP�x�	����~���A�æç!

)kl¹Q��#� 01�æç!xy)klBC

����FG�"à CO

2

¡¦�CO

3

2-

$�¢£¤¥�

QR����8A��¤¦0qrG��# 631 cm

-1

O HA W�� Ca-OH ���# FHA Ð��QR�{

x}a§¦���c=��P F kluv"à��1

� F  ö�~��#�FT-IR ��aV=�ec¨©

ª`0��ª« F kl��# ��¬uv OH �w

xy HA{|�;/ XPS��Ic¨0 

{ 3 � FHA Ð� �V8f6¡¢� FHA QR

� XPS {x0{®L��# FHA QR}���}~ 

 

 

 

 

 

 

 

 

 

 

 

� 3  FHAjL6U[\]^OP_ FHA-._ XPS�� 

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

different powers 
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� 4  [\G-]^OP_-.�N_ SEMr� 

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 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  FHA-.6UHA-._J��y���?u_�/�  

Fig.5  Mass loss curve of FHA and HA coatings prepared at diffe- 

rent powers in citric acid buffer solution 
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� 6  FHA-.6UK�LJ SBFu_%�����  

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 
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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 (α-TCP, β-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 
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