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Conventional vibration damping in wheeled vehicles is mainly performed by means of passive hydraulic systems. Active and semi-active solutions are adopted when there is particular interest in varying the damping response of the shock absorbers for vehicle handling and comfort. To this end, electro-hydrostatic actuation (EHA) devices represent a promising alternative in active vibration control. In these systems, an electric motor is employed to drive a fixed-displacement hydraulic pump. The flow generated by the pump is then conduced into a hydraulic piston that acts as a conventional damper. The use of a motor as a primary actuation device eases the control task and offers a large output bandwidth. This feature represents an advantage with respect to active hydraulic technologies, which attain limited bandwidth frequencies and use highly nonlinear servo-valves. Moreover, the reversible nature of the electric machine in EHA actuators allows part of the energy exchanged during damping to be recovered. When compared to electromechanical shock absorbers, EHA devices offer higher output power densities and higher efficiencies. In this context, the present paper describes the design, modelling and control of an active EHA system utilized for vehicle damping purposes. An overview of the current active solutions and a comparison with the EHA technology are revised. Results in terms of damping response and energy harvesting capabilities are then discussed.



Use of An Active Electro-Hydrostatic Actuation System for Vehicle Vibration Damping Applications / Tonoli, Andrea; Amati, Nicola; Galluzzi, Renato; Fornari, Francesco. - ELETTRONICO. - (2013). (Intervento presentato al  convegno 11th International Conference on Vibration Problems tenutosi a Lisbona, Portogallo nel 9-12 settembre 2013).
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				Abstract

				Conventional vibration damping in wheeled vehicles is mainly performed by means of passive hydraulic systems. Active and semi-active solutions are adopted when there is particular interest in varying the damping response of the shock absorbers for vehicle handling and comfort. To this end, electro-hydrostatic actuation (EHA) devices represent a promising alternative in active vibration control. In these systems, an electric motor is employed to drive a fixed-displacement hydraulic pump. The flow generated by the pump is then conduced into a hydraulic piston that acts as a conventional damper. The use of a motor as a primary actuation device eases the control task and offers a large output bandwidth. This feature represents an advantage with respect to active hydraulic technologies, which attain limited bandwidth frequencies and use highly nonlinear servo-valves. Moreover, the reversible nature of the electric machine in EHA actuators allows part of the energy exchanged during damping to be recovered. When compared to electromechanical shock absorbers, EHA devices offer higher output power densities and higher efficiencies. In this context, the present paper describes the design, modelling and control of an active EHA system utilized for vehicle damping purposes. An overview of the current active solutions and a comparison with the EHA technology are revised. Results in terms of damping response and energy harvesting capabilities are then discussed.
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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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