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Gamma titanium aluminides are heat-resistant intermetallic structural alloys with many attractive properties such as low weight, high stiffness, high refractoriness and high temperature strength. These alloys are excellent candidates to be used as alternative to Nickel-based superalloys for thermally and mechanically stressed components in aerospace and automotive engines. The material properties, however, lead to γ-TiAl difficult machinability, resulting in poor surface quality. In this paper, the geometrical accuracy of holes drilled on a Ti-48Al-2Cr-2Nb γ-TiAl component, produced via Electron Beam Melting (EBM), is analyzed. Particularly, the Design of Experiments (DoE) technique was selected because of its usefulness in determining simultaneously the individual and interactive effects of many variables, that could affect the output results. Experiments were conducted with uncoated carbide drills, varying the cutting parameters. Machined holes were measured by means of a coordinate measuring machine. Hole quality was assessed focusing on the dimensional and geometrical errors, in terms of both cylindricity and roundness, and taking into account the tool wear and the hole depth.



A DoE Approach to Hole Quality Evaluation in Drilling of an Electron Beam Melted Titanium Aluminide / Priarone, PAOLO CLAUDIO; Ruffa, Suela; SAUZA BEDOLLA, Joel; Settineri, Luca. - 8:(2013), pp. 481-486. (Intervento presentato al  convegno 14th CIRP Conference on Modeling of Machining Operations (CIRP CMMO) tenutosi a Torino, Italy) [10.1016/j.procir.2013.06.137].
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				Abstract

				Gamma titanium aluminides are heat-resistant intermetallic structural alloys with many attractive properties such as low weight, high stiffness, high refractoriness and high temperature strength. These alloys are excellent candidates to be used as alternative to Nickel-based superalloys for thermally and mechanically stressed components in aerospace and automotive engines. The material properties, however, lead to γ-TiAl difficult machinability, resulting in poor surface quality. In this paper, the geometrical accuracy of holes drilled on a Ti-48Al-2Cr-2Nb γ-TiAl component, produced via Electron Beam Melting (EBM), is analyzed. Particularly, the Design of Experiments (DoE) technique was selected because of its usefulness in determining simultaneously the individual and interactive effects of many variables, that could affect the output results. Experiments were conducted with uncoated carbide drills, varying the cutting parameters. Machined holes were measured by means of a coordinate measuring machine. Hole quality was assessed focusing on the dimensional and geometrical errors, in terms of both cylindricity and roundness, and taking into account the tool wear and the hole depth.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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