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The study of damping in MEMS (micro electro-mechanical systems) is crucial for dynamic response prediction and functional parameters estimation as switch and release time, resonance and quality factor. Geometrical features (borders, perforations, anchors, etc.) complicate the airflow and impose to validate the results calculated or simulated with models.
Fluid damping is the dominant dissipation source, accompanied by structural dissipations, thermo-elastic damping, anchor losses, surface effects and electric losses.
In literature, the damping coefficient of MEMS is generally derived from the peaks of the structural frequency response function (FRF) by the half power method. Despite the wide usage of this approach, it is affected by two main drawbacks: highly precise and automated detection instruments are needed, and it is applicable only in resonance conditions.
The method presented here is based on the measurement of damping from the hysteresis cycle of the actuation force; it applies in the time domain and works at any frequency and vibration amplitude. The effectiveness of this methodology on MEMS is proved by comparing the damping results with those provided at resonance conditions by the half power
method. The samples, designed by the authors, are gold microplates with square holes and elastic springs. The measurements are conducted by the laser vibrometer Polytech MSA500. The comparison shows very good agreement with the damping coefficients calculated with the traditional approach (differences within 2% at resonance).



Experimental methodology to measure damping in microstructures by using the actuation force hysteresis curve / DE PASQUALE, Giorgio; Soma', Aurelio. - STAMPA. - 8763:(2013), pp. 876325-1-876325-15. (Intervento presentato al  convegno SPIE - Smart Sensors, Actuators, and MEMS VI tenutosi a Grenoble, France nel 24-26 April 2013) [10.1117/12.2016771].
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				Abstract

				The study of damping in MEMS (micro electro-mechanical systems) is crucial for dynamic response prediction and functional parameters estimation as switch and release time, resonance and quality factor. Geometrical features (borders, perforations, anchors, etc.) complicate the airflow and impose to validate the results calculated or simulated with models.
Fluid damping is the dominant dissipation source, accompanied by structural dissipations, thermo-elastic damping, anchor losses, surface effects and electric losses.
In literature, the damping coefficient of MEMS is generally derived from the peaks of the structural frequency response function (FRF) by the half power method. Despite the wide usage of this approach, it is affected by two main drawbacks: highly precise and automated detection instruments are needed, and it is applicable only in resonance conditions.
The method presented here is based on the measurement of damping from the hysteresis cycle of the actuation force; it applies in the time domain and works at any frequency and vibration amplitude. The effectiveness of this methodology on MEMS is proved by comparing the damping results with those provided at resonance conditions by the half power
method. The samples, designed by the authors, are gold microplates with square holes and elastic springs. The measurements are conducted by the laser vibrometer Polytech MSA500. The comparison shows very good agreement with the damping coefficients calculated with the traditional approach (differences within 2% at resonance).
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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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