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Sažetak:
Jedan od faktora za uspešnu primenu biomedicinskih keramičkih prevlaka na implantima je usklađenost fizičkih i mehaničkih karakteristika prevlaka sa metalnim podlogama implanata. Temperature i temperaturni gradijent u prevlakama tokom depozicije praha igraju važnu ulogu na konačni kvalitet prevlaka. Koeficijenti toplotnog širenja i toplotne provodljivosti prevlake i podloge se razlikuju što utiče na povećanje zaostalih napona u prevlakama. Da bi se razlika fizičkih karakteristika prevlake i podloge svela na minimum, temperature površine prevlake i podloge se moraju držati pod kontrolom tokom depozicije praha. Zbog toga je od posebnog značaja kontrola zaostalih napona u keramičkim prevlakama ukoliko se želi postići korisni vek prevlake i implanta. U radu je opisan model prenosa toplote plazme sa predviđanjem raspodele zaostalih napona u deponovanim prevlakama i tehnika rendgenografije za merenje zaostalih napona u keramičkim prevlakama. Cilj rada je da se opiše efekat brzine depozicije praha, promene debljine i toplotne provodljivosti ZrO2CaO prevlake na nivo i predznak zaostalih napona. U radu je prikazan i uticaj vezne prevlake, promena debljine vezne i keramičke prevlake ZrO2MgO i termičke obrade na nivo i predznak zaostalih napona. Ustanovljeno je da se sa povećanjem ukupne debljine prevlaka povećava udeo zaostalih napona na površini i ivicama prevlaka.
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Analysis of residual stresses in bioinert inorganic ceramic plasma spray coatings
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Summary:

One of the factors for the successful application of ceramic coatings on biomedical implants alignment of physical and mechanical properties of coatings to metal substrates implants. Temperature and temperature gradient in the coating during the deposition of powder play an important role in the final quality of the coating. The coefficients of thermal expansion and thermal conductivity of the coating and substrate are different which affects the growth of residual stresses in coatings. To make up the difference of physical characteristics of coating and substrate is reduced to a minimum, the surface temperature coating and substrate must be kept under control during the deposition of powder. It is therefore of particular importance control of residual stresses in ceramic coatings if they are to achieve the useful life of the coating and the implant. The paper describes a model of heat transfer plasma predictive distribution of residual stresses in the deposited coatings and radiography techniques for measuring residual stress in ceramic coatings. The aim of this paper is to describe the effect of powder deposition rate, changes in the thickness and thermal conductivity ZrO2CaO cover the level and sign of residual stresses. The paper presents the influence of the bonding coating, and changes thickness of bonding end the ceramic coating ZrO2MgO and heat treatment on the level and sign of residual stresses. It was found that with increasing total thickness of the coating increases the proportion of residual stresses on the surface and edges of the coating.
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