278 F o5 b @B *x @W L & Vol. 27  No. 5
2014 4F 10 A CHINA SURFACE ENGINEERING October 2014

doi: 10.3969/j. issn. 1007-9289. 2014. 05. 016

TRMARILEKRELZEBR KRG REERAM

WO HBE. BE
(BePiRHE A2 HLHs TR BE . P9 % 710021)

W OE: hTHE&EEYEES ZHEIRR B HA/TCL S E 4102 SO AET bkl 4 sk L B 5w Kk A
SR T AT BOS W 2 R T S AT T ESE . IRI R R M ERE RS E R TR LL 24 h
ST ] 400 43 2 YR W3 R TR BT R X5 A7 i (XRD) L 49 4 #1458 (SEMD R BE 1% 43 HF (EDS) X ik 12
TESHEAT 00T . G5 AR W] 3 IR TR AUIAG  HA 85BR 2 R A SR 3 H7E 58 5~13 pm K 71~269 ym
B30 B[R] B O 22 2 A0 Pt A5 B0 B0 5 3 R DT RRUS 85 W L Oy 5. 81, HA (945 iy BE AR 3048 . IR B, R A o
T EEASCI A 3 IR UL G IR 2 R BE A 33 pom AR KGN 2 39 pom, F7 M B0 25 R B8 3 IRUTALG 45 & 5 B Al LA
WA 12.41 MPa, RAMGAEL GEBE 3SR THRAMVIARES MR ZEREEN RZEE EDEEU KL
100 25 6 o BE S5 7 I 4R I R B A .

KR BEBKAOKRE: T 5O BEES; 4508

FESEE: TGI74.4; TB332 XEARE: A XEHRS: 1007-9289(2014)05-0125-06

Impact of Drying and Sedimentation Techniques on the Properties of

Hydroxyapatite Coating Based on Titanium

CAO Xin, DANG Xin-an, YANG Li-jun
(College of Mechanical and Electrical Engineering, Shanxi University of Science & Technology » Xi’an 710021)

Abstract: To prepare the calcium phosphate coatings of HA/TC4, which are great in both biological activity
and surface quality, the influence of the times of drying and sedimentation on the coating surface was studied
in the process of getting the Ti—-based HA by bionic mineralization method. A drying scheme with division of
the same temperature gradient and total soaking time of 24 h was adopted for the test, in which two and three
times of drying and sedimentation were divided, respectively, and scanning electron microscope (SEM) and
energy dispersive spectrometer (EDS) were adopted to analyze the coating morphology. The results show that
three times of drying and sedimentation may control the size of cracks on HA calcium phosphate coating sur-
face within 5-13 pm wide and 71-269 pm long, and the coating uniformity is improved as well. The calcium—
phosphorus ratio is 5. 81 and the crystallinity of HA increases after three times of sedimentation. Meanwhile,
the coating thickness increases from 33 pm to 39 pm by film thickness meter. The tensile test results revealed
that the bonding strength can increase up to 12. 41 MPa. The coating after three times of drying and sedimen-
tation by bionics mineralization methods is more available for clinical applications in morphology, coating —

thickness, biological activity, and bonding strength.
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Table 1 Parameters of the repeatedly deposited samples

Initial pH of Temperature/ Deposition Single soak Total soak
Sample o o , ) ) ) Drying times
liquid deposition C times time/h time/h
A 7.4 37 1 24 24 1
B 7.4 37 2 12 24 2
C 7.4 37 3 8 24 3
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Fig. 2 Surface cracks of the repeatedly deposited samples
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Fig. 3 Surface morphologies of the repeatedly deposited samples
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Table 2 EDX results of the sample surface
Sample Position wp /%% we,/ Y6 np /(1072 mol)  ne./(107% mol) Ca/P
A (001 32.02 67.98 1.034 1. 696 1. 640
B (002) 30. 22 69. 78 0.976 1.741 1. 784
B (003) 27. 86 72.14 0. 898 1. 800 2.004
C (004) 11.75 88. 25 0. 379 2.202 5.810
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Table 3 Sedimentary thickness and bonding strength of

the coatings

Sample Thickness/pm  Bonding strength/MPa
A 33 12. 11
B 35 12. 28
C 39 12.41
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