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The paper presents a method to determine the deterioration effects due to the punching process on soft magnetic materials used in electrical machines. Furthermore the possibility to recovery the magnetic and energetic original properties by mean of subsequent annealing treatments is reported too. The proposed methodology is based on a full experimental approach. Five toroidal cores, with the same geometrical dimensions, have been assembled overlapping a different number of laminations shaped as concentric rings. The rings have been obtained by means of a punching process: in this way the five cores have consistent differences in terms of punched edge length. The comparison between the magnetic and energetic properties on the five cores has put in evidence in qualitative and quantitative ways the punching process effects. In order to quantify the recovery of the magnetic and magnetic properties of the magnetic material, an annealing process has been applied on five other cores, twins with the first five. In addition, the cores have been tested at several frequencies in the range of 10 Hz to 100 Hz and the separation between eddy current and hysteresis losses has been obtained. The experimental test on the annealed cores has highlighted a heavy recovery of the hysteresis loss increase due to the punch process and a reduction of the global specific iron losses. The annealing process allows recovery of the specific losses with a reduction of about 40%, due to a hysteresis contribution reduction. On the base of the results obtained on the cores two twin 11 kW induction motor have been assembled. The first one with a standard stator core, the second one with an annealed stator core. The comparison between the iron losses measured on the two motors has shown that a 20% reduction of the motor iron losses can be obtained.



The annealing influence onto the magnetic and energetic properties in soft magnetic material after punching process / Boglietti, Aldo; Cavagnino, Andrea; Ferraris, Luca; Lazzari, Mario. - 1:(2003), pp. 503-508. (Intervento presentato al  convegno IEEE International Electric Machines and Drives Conference, 2003. IEMDC'03 tenutosi a Madison, Wisconsin (USA) nel 1-4 June 2003) [10.1109/IEMDC.2003.1211310].
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				Abstract

				The paper presents a method to determine the deterioration effects due to the punching process on soft magnetic materials used in electrical machines. Furthermore the possibility to recovery the magnetic and energetic original properties by mean of subsequent annealing treatments is reported too. The proposed methodology is based on a full experimental approach. Five toroidal cores, with the same geometrical dimensions, have been assembled overlapping a different number of laminations shaped as concentric rings. The rings have been obtained by means of a punching process: in this way the five cores have consistent differences in terms of punched edge length. The comparison between the magnetic and energetic properties on the five cores has put in evidence in qualitative and quantitative ways the punching process effects. In order to quantify the recovery of the magnetic and magnetic properties of the magnetic material, an annealing process has been applied on five other cores, twins with the first five. In addition, the cores have been tested at several frequencies in the range of 10 Hz to 100 Hz and the separation between eddy current and hysteresis losses has been obtained. The experimental test on the annealed cores has highlighted a heavy recovery of the hysteresis loss increase due to the punch process and a reduction of the global specific iron losses. The annealing process allows recovery of the specific losses with a reduction of about 40%, due to a hysteresis contribution reduction. On the base of the results obtained on the cores two twin 11 kW induction motor have been assembled. The first one with a standard stator core, the second one with an annealed stator core. The comparison between the iron losses measured on the two motors has shown that a 20% reduction of the motor iron losses can be obtained.
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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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