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Coating of two kinds of bioactive glass on Ti6Al4V alloy
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Abstract Two kinds of bioactive glass were coated on the Ti6Al4V alloy by the enameling technique. In order to reduce
the thermal stress due to the difference in expansion coefficient with the alloy with the secondary coating forming
hydroxyapatite, the difference in expansion coefficient between the alloy and the two glasses was adjusted at 2 x 107°/°C
intervals. FE-SEM and EDS analysis showed that good adhesion was formed between the Ti6Al4V alloy and the primary
coating by diffusion bonding. After immersion in SBF solution, it was confirmed from FT-IR that hydroxycarbonate apatite
formed in the secondary coating was not different from bulk bioactive glass.
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MES-S YoA, 1 3EWMol|l hydroxycarbonate apatite
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Table 1
Glass Compositions in weight% (mol%)

Glass SiO, P,O; Na,0O K,0 CaO MgO

1 53(54.6) 4(1.7) 6(6) 12(7.9) 2022.1) 5(7.7)
2 53(53.8) 4(1.7) 23(227) - 2021.8) -
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st e, 2H-e 4585 A2 HE BonAlive®
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f2le] AxE ZH2F Na,CO,(Aldrich, 99.0 %), CaCO,
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Table 2
Measured characteristic temperatures, thermal and mechanical properties of glasses
Glass T, (°C) T, (°C) T CO) Poisson’s ratio Young’s modulus (GPa) a (x 10°/°C)
1 579 625 812 76.7 11.3
2 539 566 632 75.6 134
Ti,AL VY 0.31~0.34 110~120 9~10
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Fig. 2. SEM image and EDS analysis of the surface of bioac-
tive glass coated on Ti6Al4V alloy after immersion in SBF for 7
days. Surface presents the typical morphology of hydroxyapatite.
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Fig. 3. FTIR spectra of (a) hydroxyapatite, (b) 45S5 after im-
mersion in SBF for 7 days, (c) the coat before after immersion
in SBF for 7 days, and (d) the coat before immersion in SBF.
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