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The structural analysis of damaged composite structures requires high fidelity models to detect very accurate
displacement, strain and stress fields. In particular, local effects and 3D stress fields have to be dealt with. The proper modeling of multiscale components – layers, fibers and matrix – enhances the accuracy of computational models to a great extent. To date, 3D solid finite elements represent the most reliable tool for this kind of analyses. However, such finite elements can lead to very cumbersome numerical models. In other words, the accurate structural analysis of complex structures is quite impossible due to the very high number of degrees of freedom that is necessary. This paper presents free vibration analyses of damaged composite structures via an innovative approach that is based on 1D (beam) advanced models. The present 1D FEs stems from the Carrera Unified Formulation (CUF) and provide a Component-Wise (CW) modeling. In a CW model, each component of a complex structure is modeled through the refined 1D CUF models. A detailed physical description of the real structure is achieved because each component can be modeled with its material characteristics, and no homogenization techniques are required.
Furthermore, although 1D models are exploited, the problem unknown variables are located on the physical surfaces of the real
3D model, and no artificial surfaces or lines have to be defined to build the structural model. The CW can lead to a multiscale approach for composites since each typical component of a composite structure - fibers, matrix, plies - can be modeled through the 1D CUF models. Different scale components can be assembled straightforwardly without ad hoc coupling techniques. The adoption of 1D models enhances the multi-dimension coupling capabilities and reduces the computational costs to a great extent. The computational cost reduction in terms of total amount of DOFs ranges from 10 to 100 times less than shell and solid models, respectively. In this paper, damaged composite structures are analyzed using the CW approach. Free vibration analyses are carried out, and comparisons against classical approaches are provided to show the enhanced capabilities of the present approach to providing 3D-like accuracy with very low computational costs.



COMPONENT-WISE 1D MODELS FOR DAMAGED LAMINATED, FIBER-REINFORCED COMPOSITES / Petrolo, Marco; Carrera, Erasmo; Zindan, E.. - CD-ROM. - (2015). (Intervento presentato al  convegno V ECCOMAS Thematic Conference on the Mechanical Response of Composites COMPOSITES 2015 tenutosi a Bristol, UK nel 7-9 September 2015).
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				Abstract

				The structural analysis of damaged composite structures requires high fidelity models to detect very accurate
displacement, strain and stress fields. In particular, local effects and 3D stress fields have to be dealt with. The proper modeling of multiscale components – layers, fibers and matrix – enhances the accuracy of computational models to a great extent. To date, 3D solid finite elements represent the most reliable tool for this kind of analyses. However, such finite elements can lead to very cumbersome numerical models. In other words, the accurate structural analysis of complex structures is quite impossible due to the very high number of degrees of freedom that is necessary. This paper presents free vibration analyses of damaged composite structures via an innovative approach that is based on 1D (beam) advanced models. The present 1D FEs stems from the Carrera Unified Formulation (CUF) and provide a Component-Wise (CW) modeling. In a CW model, each component of a complex structure is modeled through the refined 1D CUF models. A detailed physical description of the real structure is achieved because each component can be modeled with its material characteristics, and no homogenization techniques are required.
Furthermore, although 1D models are exploited, the problem unknown variables are located on the physical surfaces of the real
3D model, and no artificial surfaces or lines have to be defined to build the structural model. The CW can lead to a multiscale approach for composites since each typical component of a composite structure - fibers, matrix, plies - can be modeled through the 1D CUF models. Different scale components can be assembled straightforwardly without ad hoc coupling techniques. The adoption of 1D models enhances the multi-dimension coupling capabilities and reduces the computational costs to a great extent. The computational cost reduction in terms of total amount of DOFs ranges from 10 to 100 times less than shell and solid models, respectively. In this paper, damaged composite structures are analyzed using the CW approach. Free vibration analyses are carried out, and comparisons against classical approaches are provided to show the enhanced capabilities of the present approach to providing 3D-like accuracy with very low computational costs.
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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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