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Table 1 Composition of calcium phosphate ceramic gradient
coating (w/%b)

Layer No. 83%CaHP042H,0+17%CaCO3 Ti powder
First 30 70
Second 70 30
Third 100 0

R2 HAEBEBENIZESH
Table 2 Parameters of laser cladding
Sweep speed/ Spot size/ Overlapping

Layer No. Power/kW

mm min* mm rate/%
First 1.8 240 3.5 40
Second 1.6 240 3.5 40
Third 1.4 240 3.5 40

K1 BWOGKE B BERRES Mg % IR 2 1 2 T 2 WL 3
Fig.1 Macroscopic feature of the surface of laser cladding

calcium phosphate ceramic coating
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Fig.2 Morphology of section of laser cladding calcium

phosphate ceramic coating
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Fig.3 XRD pattern of ceramic coating
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Fig.4 SEM images of surface degradation of calcium phosphate
ceramic coating soaked in physiological saline for different

weeks: (a) one week, (b) two weeks, (c) three weeks, (d) four

weeks, (e) five weeks, and (f) six weeks
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Fig.5 Release concentration of Ca®* ion of ceramic coating

soaked in physiological saline for different weeks
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Fig.6 Morphologies and EDS spectrum of a new apatite-like phase
formed on the surface of calcium phosphate ceramic coating

after soaking in physiological saline for three weeks
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Fig.8 Mass loss of calcium phosphate ceramic coating
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Rare Earth Doped Calcium Phosphate Ceramic Coating Fabricated by Laser
Cladding and Its Degradation Behavior in Physiological Saline

Zhu Yizhi®, Liu Qibin'?, Xu Peng', Bai Yang', Yao Lilan®, Jiang Jingjing*
(1. Guizhou University, Guiyang 550025, China)
(2. Key Laboratory for Material Structure and Strength of Guizhou Province, Guiyang 550025, China)

Abstract: Rare earth doped calcium phosphate ceramic composite coating was prepared on the surface of titanium alloy by laser cladding
technology. The interface, phases, micromorphology and ion release of the coating were investigated by optical microscope, X-ray
diffraction, scanning electronic microscope and inductively coupled plasma mass spectrometry, respectively. The results show that the
calcium phosphate ceramic composite coating is obtained on the titanium surface by laser cladding, and the coating is rich in
hydroxylapatite and tricalcium phosphate. The Ca-P coating consists of three parts which are substrate, alloyed layer and ceramic layer.
And its interface is of excellent bonding. The coating can be degraded by physiological saline with the mass loss. And it is found that a
new apatite-like phase is formed on the surface of the coating which is soaked in physiological saline for 3 weeks. With the degradation of
the coating, Ca®* ion and La® ion are released to physiological saline. The concentration of Ca* rises wavelike with time in the range
from 15~40 mg/L. But the concentration of La** decreases with fluctuation with time in the range from 0.15~0.45 mg/L.
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