Analysis of orthotropic beams
using model order reduction

MATCOMP 2023

Raul Rubio Serrano*, Alex Ferrer Ferré, Joaquin Hernandez Ortega, Xavier Martinez Garcia

rrubio@cimne.upc.edu

CIMNE”

) EXCELENCIA

SEVERO

OOOOOO



Table of contents

@

MOTIVATION BROM CASE STUDY

CIMNE”

@ EXCELENCIA
RO
A

¢ SEVE
. OCHO.



Motivation

@

©]

4

Simulation of beams made of composite materials
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bROM: new beam model for
isotropic and orthotropic materials
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Beam theory
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Multiscale method for periodic structures using domain
decomposition and ECM-hyper reduction (2]
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Apply perturbationsto rigid body modes
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Linear interpolation with local support

Kij(l) = N (DKT + Ny (DK

Regression
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Geometry and Material

Laminate Unidirectional
E1  20.2GPa 46.7 GPa
E2  18.5GPa 7.75 GPa
E3  7.33GPa 7.75 GPa
- Gl  7.33 GPa 2.46 GPa
% G2  2.32 GPa 2.46 GPa
) : G3  2.32GPa 2.46 GPa
) ‘ il 0.299 0.0466
r ) V2 0.0466 0.0466
V3 0.0466 0.0466
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ROM vs FE nnnnnnoun
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Condensation

Coupling
- Geometrical: due to non-symmetry of the cross
section

- Material:due to the orthotropy of the material
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Run with isotropic material to spot geometrical coupling

Material couplingcannot be captured with classical
theories but it can be with the bROM
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Validation

uy m]

 Comparison bROM vs ROM
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Conclusions
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bROM a method for
analyzingcomposite
beams in the traditional
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