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ABSTRACT

Hydroxyapatite{HA) was spray-ccated to alloy substrate(Ti-6Al-4V) using plasma-spray process for
bioceramic application. The coating morphology, composition and crystallinity were influenced by following
process parameters; stand-off distance. spray power level and auxiliary gas pressure. These parameters
have been systematically varied in the present study to evaluate their velative influence on the coating qual-
ity and to seek an optimum spraying condition. Amarphicity and decomposition of HA increased with stand-
off distance. and the imperfecl coating laver was ohtained al. the short stand-off distance (556 mm). The cry-
stallinity of HA coating decreased with spray power level and auxiliary gas pressure, but the bond stvength
between the HA coated layer and Ti alloy substrate increased with the spray power level.
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Table 1. Plasma Spraying Condition of Specimens

Aux gas(He)
410.64 kPa|b51.62 kPa| 689.4 kPa
Current
800 A Al, B1, CL]|A2, B2, C2|A3, B3, C3
850 A Ad, B4, C4| A5, Bo, Ch|A6, B6, Ch
900 A A7, B7, C7| A8, B8, Co|AQ, B9, C9

Stand-off distance-A : 70 mm, B : 85 mm, C: 100 mm
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Fig. 1. SEM image of the hydroxyapatite powder
(AMDRY 5021 powder).
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Table 2. Calcium-containing Compounds in Calcivm Phosphale System

Calcium phosphate Chemical formula Ca/P ratio Nomenclature
Calcium pyrophosphate Ca,P0; 2Ca0 - P05 i CPP
Tricalcium phosphate o-Cay(PO,); 3Ca0 - P0s 15 TCP
Hydroxvapatite Cay(PO,)s(OH, 10Ca0 - 3P.0; - H,O 1.67 HA
Oxyapatite CanlPO,) L 10Ca0 - 3P0, 1.67 0A
Tetracalcium phosphate Ca 0y 4Ca0  P0s 2 TeCP
Calcium oxide Ca0 Cal - Ca0
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Fig. 2. XRD patterns of hydroxvapalile after plasma
spraying at various stand-off distance.
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Fig. 4, XRD patterns of hydroxyapatite after plasma
spraying at various powders.
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Fig. 5. XRD patrerns of hydroxvapatite after plasma
spraying at various auxiiary gas pressures.
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Fig. 6. Free energy of formation of oxvapatile and
hydroxvapatite compared to the amarphous
phase (schematic only).
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Fig. 8. The porosity and roughness of HA coating specimens.
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