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Microstructure of Laser Cladding Hydroxyapatite Bioceramic Gradient Coatings
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Abstract HA C(hydroxyapatite) bioceramic gradient coatings are prepared on titanium by laser cladding, the
microstructure and phases analysis of laser clad HA bioceramic coating are studied by means of electron probe
microanalysis (EPMA) and X-ray diffraction (XRD). The results show that when the laser power is 600 W and the
scanning speed is 3.5 mm/s, the compact and good-bonding HA bioceramic gradient coatings can be obtained, and
the microstructure is cellular and dendritic crystal which is similar to that of human hard tissue. The coatings consist
of the phases of HA, a-Ca; P; O;, Ca; (PO,); and so on, and the Ca/P ratio in bottom coating is near to that in HA,
but in upper coating it is a little higher. If laser power rises, porous structure is produced which is favor to the
embedding and growing of bone tissue, but the Ca/P ratio in HA coatings increases and the biocompatibility
decreases. If the scanning speed is faster, the coating will not melt enough, so the microstructure is loose and the
coating strength descends.
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Fig.1 Bonding states of laser clad HA coating
(P =600 W, v =3.5 mm/s)
(a) between clad layer and transition layer;

(b) between transition layer and substrate
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B2 P=600W,v=305mm/s Bi§EALLH
Fig. 2 Microstructure of laser clad layer
(P =600 W, v =3.5 mm/s)
(a) upper-layer; (b) bottom-layer

%2 T EB Ca,P R F 1 Ca/P=23.53%:13.81%
=170, KB MM E T HA f Ca, P R F b
1.67, %2 EFHEHEAH Ca,P IR TFEHEE 2. 35,
JRF Bl R w2 B A HA B3 @ = r P RH P
B EAL Y K 1S LR, TR JE B3 Ca, P YR
F AR AR 3 B ORI E R TE P AR BB A
PSRRI, NE 3 SEZMALIEH AT
DAE W, o U8 2 4 2000 M A & Fn R R4, 3
A EES O,Ca, P, TiWREE & ESHH
30.62%, 25.65%, 12.55%, 30.83%, H & H
0.35% , KA A & B E WM R it. Ho i
Bodhf Ti, O & & B 902, 1 H Ath 4 41 i
Ti, O & ENALF 10% , Ut B M A% & 0 3k & K & 4k
Y. mHEMAR RN ERAEY, B _EXE S, %
Faa ARIARBEAREERMIER. Ho,3
BRERBRG A ERARBE P EARFLE Si,Na T
2, X UK B H 9 SiO, F Na, O 7EEOCHE E i
R, E A RN R R RS )G Bk, BT
AN 22 IR B T B 1 B A T A, 73 b, Na, O, SiO,
IREAEY BB EZRSY, TR B RE& A
® Y Si,Na TR WUA I A REE.

B 4 RIRIER X SFEAT 5B, B AT LUE
BESGERS, BMHEESR HA, «Ca,P,0,,
CaTiO;, Ca; (PO,), %, HA Dl KX 5 # H o

B3 P=600W,v=3.5mm/s i3 EZHALH
Fig. 3 Microstructure of transition layer
(P =600 W, v =3.5 mm/s)
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Fig. 4 XRD pattern of laser clad coating
(P =600 W, v =3.5 mm/s)
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Fig.5 Microstructure of laser clad layer
(P =800 W, v =3.5 mm/s)
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Fig. 6 Microstructure of laser clad layer
(P =600 W, v =8.7 mm/s)
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