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Effect of Pre—Stress on Heat Treatment Behavior of Hydroxyapatite Coating
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Abstract: Hydroxyapatite (HA) coatings on industrial pure titanium were heat treated under three different conditions:
without stress, with compressive stress and with both of compressive and shearing stress. The shear strength between the
coating and the substrate was measured on electronic tension machine and cross—sectional microstructures and elements
distribution in micro zone were detected with Electron Probe Microanalyser (EPMA), to evaluate the effect of pre—stress on
heat treatment behavior of hydroxyapatite coatings. The results showed that the bonding strength of the interface increased
with the pre—stress onto the samples during heat treatment, which may be caused by the pre—stress accelerating the diffusion of
element between coating and substrate. Moreover, proper pressure would bring closure of the cracks in the coatings.
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Fig.1 Schematic diagram for the sample placement (a) and

applied stress device (b)
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Fig.3 Coating interfaces and corresponding micro—area Ca, P, O, Ti element line distribution maps (a) without stress (b) with

compressive stress (c) with both of compressive and shearing stress
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Fig.4 Micro—topographies of fracture surfaces of the coatings (a) (d) without stress (b) (¢) with compressive stress and (c) (f)

with both of compressive and shearing stress (d) (e) (f) corresponding high magnifications



50 2 @B x @ L &

2010 4

() FoR S

fa
®) ERN

(c) IERS +HIRT)

Bl 5 SRR AL B2 AL O 2T

Fig.5 Macro—morphologies of fracture surfaces of the coatings heat treated (a) without stress (b) with compressive stress (c)

with both of compressive and shearing stress
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