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EFFECTS OF SUSPENSION POWDER CONTENT ON THE ELECTROPHORETIC DEPOSITION
OF HYDROXYAPATITE COATINGS
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Abstract: Hydroxyapatite (HA) coatings were deposited on titanium substrate by electrophoretic deposition in suspensions with dif-
ferent HA powder contents. The surface and cross-sectional morphologies and phase composition of the as-prepared coatings were
characterized by scanning electronic microscopy and X-ray diffraction. The bonding strength between the coating and substrate was
tested by a shear strength testing experiment. The results show that suspension HA powder content has a significant effect on the mi-
crostructure of the deposited coating, and further on its sintering property and the bonding strength between the coating and substrate.
The increase in suspension HA powder content is beneficial in producing dense green coating, improving the sintering process of
coating and the oxidation resistance of the substrate, and consequently increasing the bonding strength. The bonding strength between
the HA coating and titanium substrate can be increased from 4.54 MPa with a suspension HA powder content of 5 g/L to 19.92 MPa

with a suspension HA powder content of 20 g/L.
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W DA AR D) F R ST 2 20 mm x 10 mm %
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=AW, AR Lh, BRE ML 1d s, W
AT IR

HEIK TR FH P PATANB AN A 49 B A(40 mm x
30mmx 1 mm), BRIEEHN I, BT PPATAHHN
e, B S FHA AR A 10 mm, JOARHL R A 30
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Fig.1 Schematic diagram of the bonding strength test for
hydroxyapatite (HA) coating

2 HREHA
21 SEBRIERRERR

Kl 2 HAEARTR HA By R & i P iR i 15
HA 32U FIEN R R SEM . M F i+



628 it B} o R 2008 4
2.2 ARERHES T

(c)20 g/L

K2 HAWRZAMERETREIES SEM By
Fig.2 Scanning electronic microscopic (SEM) photographs of
the surface of HA coatings before heat treatment
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Fig.3 X-ray diffraction (XRD) patterns of HA coatings after
heat treatment at 850 'C
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(e) Surface, 20 g/L

(f) Cross-section, 20 g/L
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Fig.4 SEM photographs of the surface and cross-sectional of the HA coatings after heat treatment at 850 C
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Tablel Results of the bonding strength test of coatings
after heat treatment at 850 C

HA powder content Bonding strength/ MPa Standard deviation
Sg/L 4.54 +3.98
10g/L 13.22 +3.75
20g/L 19.92 +4.19

Thickness of HA coatings is 20 um.
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RS 20 g/L I 19.92 MPa.

S

[1] 2=t AR SRM]. 28k K00 BT R A R
A, 2000: 88-242.

LI Shipu. Introduction of Biomedical Materials (in Chinese). 1st ed.
Wuhan: Wuhan University of Technology Press, 2000: 88—242.

[2] B0 A, TUEEE, SUHEE, S5 ORIEBEACH RERAE A B R AR BT
JUikRE]. A48, 2001, 53(4): 8-14.

KE Hua, NING Conggin, JIA Dechang, et al. Nonferrous Met (in Chi-
nese), 2001, 53(4): 8-14.

[3] TSUIY C, DOYLE C, CLYNE T W. Plasma sprayed hydroxyapatite
coatings on titanium substrates part 1: mechanical properties and re-
sidual stress levels [J]. Biomaterials, 1998, 19: 2015-2 029.

[4] KIMHW,KOHY H, LIL H, et al. Hydroxyapatite coating on titanium
substrate with titania buffer layer processed by sol-gel method [J]. Bio-
materials, 2004, 25: 2 533-2 538.

[S] STOCH A, BROZEK A, KMITA G et al. Electrophoretic coating of hy-
droxyapatite on titanium implants [J]. J Molecu Struct, 2001, 596: 191-200.

[6] BESRAL, LIU M. A review on fundamentals and applications of elec-
trophoretic deposition (EPD) [J]. Prog Mater Sci, 2007, 52(1): 1-61.

[7] HCEEVE, KKDS, M. IKUTRUR B AR A1 A b R R 2 T
FUIRED]. ERR R, 2003, 31(6): 591-597.

HUANG Ziyang, LIU Rongfang, XIAO Xiufeng. J Chin Ceram Soc
(in Chinese), 2003, 31(6): 591-597.

[8] FUKADA Y, NAGARAJAN N, MEKKY W, et al. Electrophoretic
deposition—mechanisms, myths and materials [J]. J Mater Sci, 2004,
39: 787-801.

[97 MA J, LIANG C H, KONG L B, et al. Colloidal characterization and
electrophoretic deposition of hydroxyapatite on titanium substrate [J]. J
Mater Sci: Mater Med, 2003, 14: 797-801.

[10] MENG X, KWON T Y, YANG Y, et al. Effects of applied voltages on

hydroxyapatite coating of titanium by electrophoretic deposition [J]. J
Biomed Mater Res B: Appl Biomater, 2006, 78B (2): 373-377.

[11] WEIM, RUYS A J, SWAIN M V. et al. Hydroxyapatite-coated metals:

Interfacial reactions during sintering [J]. J Mater Sci Mater Med, 2005,
16: 101-106.

[12] > 35, ML, Mk, & RaeRm ez TR D).

HUB ZFE# L, 2003, 27(9): 27-29.
LIU Yong, YANG Dezhuang, HE Shiyu, et al. Mater Mech Eng (in
Chinese), 2003, 27(9): 27-29.



