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A new, rational model is proposed for simulating the process of core drilling in geomaterials. The model describes in a consistent manner the complicated process of core drilling in quasi-brittle materials. After reviewing a model from the literature, based only on the balance of forces at the cutting edge, a new approach is introduced, considering a fundamental kinematical constraint to the rotary drilling process, namely, the helicoidal trajectories of the cutters. At the same time, the mechanical balance of engine power supply and drilling energy consumption must hold. The concept of drilling strength, i.e., the energy consumed to remove the unit volume of base material, is discussed, showing that the expression of the drilling strength depends on the fracture mechanisms occurring in the base material, and thus depends also on the shape of the indenters (back rake angle, wear-flat). A simple estimate of the wear effects at the cutting edges, based on experiments, is proposed. In conclusion, a global formulation of the core drilling process is obtained by coupling the kinematical and mechanical conditions. The model comprises a set of physical parameters, which can be determined according to drilling tests.
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				A new, rational model is proposed for simulating the process of core drilling in geomaterials. The model describes in a consistent manner the complicated process of core drilling in quasi-brittle materials. After reviewing a model from the literature, based only on the balance of forces at the cutting edge, a new approach is introduced, considering a fundamental kinematical constraint to the rotary drilling process, namely, the helicoidal trajectories of the cutters. At the same time, the mechanical balance of engine power supply and drilling energy consumption must hold. The concept of drilling strength, i.e., the energy consumed to remove the unit volume of base material, is discussed, showing that the expression of the drilling strength depends on the fracture mechanisms occurring in the base material, and thus depends also on the shape of the indenters (back rake angle, wear-flat). A simple estimate of the wear effects at the cutting edges, based on experiments, is proposed. In conclusion, a global formulation of the core drilling process is obtained by coupling the kinematical and mechanical conditions. The model comprises a set of physical parameters, which can be determined according to drilling tests.
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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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