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The architecture of the actuation systems implemented in aeronautics in order to actuate the flight controls is changing radically and, in the last years, electromechanical actuators (EMAs) are gradually replacing the older type of actuators based on the hydraulic power. Given that some onboard actuators are safety critical, the practice of monitoring and analyzing the system’s response (through electrical acquisition) and, then, to provide an evaluation of the evolution of the fault has gradually become an important task of the system engineering. To this purpose, a new discipline was born, called Prognostics, aiming to predict the moment in which a certain component loses its functionality and is not further able to meet desired performances. Given that many prognostic algorithms rely on model-based approaches (e.g. directly comparing the monitor with the real system or using it to identify the fault parameters by means of optimization processes), the design and development of appropriate monitoring models, able to combine simplicity, reduced computational effort and a suitable level of sensitivity and accuracy, becomes a fundamental step of the prognostic process. To this purpose, authors developed a new EMA Monitor Model able to reproduce the dynamic response of the actual system in terms of position, speed and equivalent current, even with the presence of incipient faults. Starting from this Monitor Model, authors propose a new model-based fault detection and identification (FDI) method, based on Genetic Algorithms optimization approach and parallelized calculations, investigating its ability to timely identify symptoms alerting that a component is degrading. The proposed FDI algorithm has been tested on six different progressive failures (dry friction torques and backlash affecting the mechanical transmission, turn to turn short circuit affecting the coils of the three stator phases and rotor eccentricity), simulating progressive faults and evaluating its accuracy. Results showed an adequate robustness and a suitable ability to early identify EMA malfunctions with low risk of false alarms or missed failures.



On-board electromechanical servomechanisms affected by progressive faults: Proposal of a smart GA model-based prognostic approach / Berri, P. C; DALLA VEDOVA, MATTEO DAVIDE LORENZO; Maggiore, Paolo. - (2017), pp. 128-128. (Intervento presentato al  convegno ESREL 2017 - 27th European Safety and Reliability Conference – Portoroz, Slovenia, June 18-22, 2017 tenutosi a Portoroz, Slovenia nel 18-22 June, 2017) [10.1201/9781315210469-109].
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				Abstract

				The architecture of the actuation systems implemented in aeronautics in order to actuate the flight controls is changing radically and, in the last years, electromechanical actuators (EMAs) are gradually replacing the older type of actuators based on the hydraulic power. Given that some onboard actuators are safety critical, the practice of monitoring and analyzing the system’s response (through electrical acquisition) and, then, to provide an evaluation of the evolution of the fault has gradually become an important task of the system engineering. To this purpose, a new discipline was born, called Prognostics, aiming to predict the moment in which a certain component loses its functionality and is not further able to meet desired performances. Given that many prognostic algorithms rely on model-based approaches (e.g. directly comparing the monitor with the real system or using it to identify the fault parameters by means of optimization processes), the design and development of appropriate monitoring models, able to combine simplicity, reduced computational effort and a suitable level of sensitivity and accuracy, becomes a fundamental step of the prognostic process. To this purpose, authors developed a new EMA Monitor Model able to reproduce the dynamic response of the actual system in terms of position, speed and equivalent current, even with the presence of incipient faults. Starting from this Monitor Model, authors propose a new model-based fault detection and identification (FDI) method, based on Genetic Algorithms optimization approach and parallelized calculations, investigating its ability to timely identify symptoms alerting that a component is degrading. The proposed FDI algorithm has been tested on six different progressive failures (dry friction torques and backlash affecting the mechanical transmission, turn to turn short circuit affecting the coils of the three stator phases and rotor eccentricity), simulating progressive faults and evaluating its accuracy. Results showed an adequate robustness and a suitable ability to early identify EMA malfunctions with low risk of false alarms or missed failures.
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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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