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Tab.1 Composition design for gradient coating

Component /wt%

Layer M(CaHPO, » 2H, O+ CaCO, +X% CeO,) T(Titanium powder)
The first gradient layer 30 70
The second gradient layer 70 30
The third gradient layer 100 0

A OLYMPUS PMG-3 K JSM25600LV #IF# B GE 1T H 4I5S ; F D/ Max-2200 #I X B} £k 177 5
AT E YA A #7 .
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Tab. 2 CeO; content corresponding to sample number under Ca/P=1.4, 1.5

Sample Numbers Ca: P CeO, wt. % Sample Numbers Ca: P CeO, wt. %
40 1.4 0 50 1.5 0
42 1.4 0.2 52 1.5 0.2
44 1.4 0.4 54 1.5 0.4
46 1.4 0.6 56 1.5 0.6
48 1.4 0.8 58 1.5 0.8

£F:Ca: P=1.4(81%CaHPO, » 2H,0+19% CaCO;) (Weight percentages )/Ca : P=1. 5(78% CaHPO, « 2H,O+
229%CaCO;) (Weight percentages)
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Fig. 1  Whole morphology of gradient Fig. 2 Bonding interface of substrate Fig. 3 Bonding interface of alloying
bioceramics coating and alloying coating coating and bioceramics coating
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Fig. 4 Microstructure of coating without Fig. 5 Microstructure of coating without
rare earth by Ca/P=1.4 rare earth by Ca/P=1.5
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Fig. 6 X-ray diffraction results of bioceramics coatings with different CeO; contents by Ca/P=1. 4

IR 3R AR LAIE B R IMA CeO, B A TCHI R HA Fl g— TCP i FRAEIE , R W& i HA+3—TCP
R IR CeO, MR 0. 2w /o BF  FEAT I A1 20 S 32° BT i 3 T RAE HA Rl 3— TCP [ FFAE 1%
AN Sk 75D BT IR B h A BT HA R 83— TCP A Wi MR ; 24 CeO, JIMAEER 0. 4wt Yo if . HA
B— TCP R fE W AR B 8 CHN &7 3k Fr ) X R B CeO, N AR AE 0. 2~0. 4wt Vo3 [l & il HA+B—
TCP i £ ;4 CeO, WA N 0. 6wt 2o . HA F1 3— TCP (RFAF 0 ARG AN &, 30 & s HA
M B—TCP ByHA BT R 24 CeO, BIEINEH 0. 8wt % it , JLF R I HA F1 3— TCP Ay 45 4E i , ¢ ]
T HA R B—TCP 1k 8] T H&AK. XF b Ca/P 24 1.4 Al 1.5 B8 AR BC R 2008, Fe AT & B2
Ca/P N 1.4 Bf,CeO, BRI ILF] 0. 4wt Yot & M HA+B— TCP (i £ ;124 Ca/P N 1.5 i,
A CeO, HEAE 0. 2~0. 4wt X6 3E B B, &l HA+R—TCP B e £.



513 X WAE AR Ca/PEE R AR 583 W' i 8 2 A ) P e 0% 2 AL 854 B 2 Tl 151

Ca/P=1.5
0.0Wt%CeO,

Ca/P=1.5

Ca/P=1.5

o= a2-1368 Cs 1121 036 Loveringite 1 ©----09-0169 Ca3 ( P 04 12

o 37-9497 Ce 0 Lise. syn a
@~ 09-0432 Ca5 { P Na }3 { C M| Nydrexylapatite, syn 1
t-—zz-nsa ce 11 03 Ferovskite. svh L]

A7 Ca/P=1.5%4TFTARRF CeO; &AM ELREN X HEMTH A

Fig. 7 X-ray diffraction results of bioceramics coatings with different CeO; contents by Ca/P=1.5
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Effects of different Ca/P on microstructure of laser cladding
gradient bioceramic coating

DENG Gang' ,LI Wen—fei’

(1. CHALCO GuiZhou Branch, Guiyang 550003, China; 2. Wengfu (Group) Co. Ltd. . Guiyang 550000, China)

Abstract: In the present paper, the use of the gradient design and the wide-band laser cladding technology , on the surface
of the TC, alloy, the powder of CaHPO, « 2H, O+ CaCO; whose Ca/P is 1. 4 and 1. 5, was mixed to prepare the gradient
bioceramic coating with hydroxyapatite Cal0(PO,)6(OH), (HA), B— tricalcium phosphate 3— TCP [g— Ca; (PO,). ].

With the aid of scanning electron microscope (SEM) , X-ray diffraction (XRD) and other analysis, different Ca/P effected

on the bioceraic coating microstructure was studied. Result shows: because the phosphor (P) is burned under the condi-

tion of the laser, when Ca/P is 1.5, the ceramic structure after laser cladding has better crystalline state than the ratio 1.

4 of Ca/P. Different Ca/P powder and CeO, contents have significant impact on synthesizing HA+3—TCP. When Ca/P

is 1.

4 and the addition of CeQ, reaches 0. 4wt% . the synthesizing HA + B— TCP is the greatest amount; and when Ca/

Pis 1.5 and the content of CeQ, is between 0. 2wt% and 0. 4wt , the synthesizing HA + B— TCP is the greatest a-

mount.

Key words: Titanium alloy; wide-band laser cladding ; gradient coating ; Ca/P; microstructure
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