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 R. Konečná et alii, Frattura ed Integrità Strutturale, 35 (2016) 31-40; DOI: 10.3221/IGF-ESIS.36.04 31 Focussed on Crack Paths Fatigue crack growth behavior of Inconel 718 produced by selective laser melting R. Konečná University of Žilina, Žilina, Slovakia radomila.konecna@fstroj.uniza.sk L. Kunz Institute of Physics of Materials, Brno, Czech Republic ludvik.kunz@ipm.cz G. Nicoletto University of Parma, Parma, Italy gianni.nicoletto@unipr.it A. Bača University of Žilina, Žilina, Slovakia adrian.baca@fstroj.uniza.sk A BSTRACT . Additive layer manufacturing has recently gained a lot of interest due to the feasibility of producing metallic components directly from a computer-aided design file of the part. Selective laser melting, one of the main additive layer manufacturing technologies, is currently capable of producing nearly ready-to-use parts made of metallic materials. Their microstructure, however, differs substantially from that produced by conventional manufacturing. That is why a detailed study and knowledge of the relation of specific microstructure, parameters of the selective laser melting process and mechanical properties is of utmost significance. This study reports on the investigation of the fatigue crack growth behavior in Inconel 718 superalloy produced by selective laser melting. The fatigue crack growth curve and the threshold values of the stress intensity factor for propagation of long cracks were experimentally determined on compact-tension specimens fabricated using a RENISHAW A250 system and the recommended processing parameters. The fatigue crack growth rates and the fatigue crack paths both in the threshold and in the Paris region were investigated. The crack propagation curves and the crack propagation threshold were compared with literature data describing the behavior of conventionally manufactured material. The mechanism of fatigue crack growth was discussed in terms of the specific microstructure produced by selective laser melting. K EYWORDS . Inconel 718; selective laser melting; Microstructure; Fatigue crack growth; Fractography.
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