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Abstract. Detuning of gas turbine blades in order to avoid high cycle
fatigue failure due to large resonant stresses is often unfeasible. A possible
solution is to add an external source of damping, in the form of dry
friction devices such as the under-platform damper. The relative movement between the blades causes possible slip between damper and blade surfaces. Due to the nonlinear nature of dry friction, dynamic analysis of structures constrained through frictional contacts is dffcult, commercial finite element codes using time step integration are not suitable given the large computation times. For this reason, ad hoc numerical codes have been developed in the frequency domain. Some authors [1{4] prefer a separate routine in order to compute contact forces as a function of input displacements, others [5{7] include the damper in the FE model of the bladed array.
The available numerical models of dampers require a description of the
contact conditions, both in the normal and in the tangential directions.
The approach proposed here differs from those available in the literature
in that the tangential force-displacement behaviour is described by arrays
of springs in parallel, but, unlike pre-existing models, it introduces
a variable sharing of normal force according to the approach along the
normal. It thus modulates the tangential stick-slip capabilities according
to normal force and approach and is capable to reproduce the analytical
contact description as originally proposed by Cattaneo[8] and Mindlin[9].
The paper shows how the model can be described and tuned in reference
to the analytical Cattaneo and Mindlin's benchmark for a spherical contact.
It is proved that parameters tuned for a certain normal load will correctly simulate the tangential behaviour at any other lower normal load and finally that the transitions between cycles at different normal loads is correctly described. The paper further shows an application to a cylindrical contact where the tangential characteristics are derived from purposely taken experimental measurements.



An improved Microslip Model for variable normal Loads / Gola, Muzio; Gastaldi, Chiara. - ELETTRONICO. - (2014), pp. 1-10. (Intervento presentato al  convegno 9th IFToMM International Conference on Rotor Dynamics tenutosi a Milano, Italy nel September 22-25, 2014).
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				Abstract. Detuning of gas turbine blades in order to avoid high cycle
fatigue failure due to large resonant stresses is often unfeasible. A possible
solution is to add an external source of damping, in the form of dry
friction devices such as the under-platform damper. The relative movement between the blades causes possible slip between damper and blade surfaces. Due to the nonlinear nature of dry friction, dynamic analysis of structures constrained through frictional contacts is dffcult, commercial finite element codes using time step integration are not suitable given the large computation times. For this reason, ad hoc numerical codes have been developed in the frequency domain. Some authors [1{4] prefer a separate routine in order to compute contact forces as a function of input displacements, others [5{7] include the damper in the FE model of the bladed array.
The available numerical models of dampers require a description of the
contact conditions, both in the normal and in the tangential directions.
The approach proposed here differs from those available in the literature
in that the tangential force-displacement behaviour is described by arrays
of springs in parallel, but, unlike pre-existing models, it introduces
a variable sharing of normal force according to the approach along the
normal. It thus modulates the tangential stick-slip capabilities according
to normal force and approach and is capable to reproduce the analytical
contact description as originally proposed by Cattaneo[8] and Mindlin[9].
The paper shows how the model can be described and tuned in reference
to the analytical Cattaneo and Mindlin's benchmark for a spherical contact.
It is proved that parameters tuned for a certain normal load will correctly simulate the tangential behaviour at any other lower normal load and finally that the transitions between cycles at different normal loads is correctly described. The paper further shows an application to a cylindrical contact where the tangential characteristics are derived from purposely taken experimental measurements.
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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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