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The mechanical and acoustic properties of four commonly used wood species, including Populus tomentosa
(Poplar), Swietenia mahagoni (Mahogany), Fagus orientalis (Beech), and Fraxinus excelsior (Ash) wood were
investigated through using three-point bending and notched bending tests synchronizing with power spectrum
analysis method and fractal dimension theory. The results showed that the bending modulus of elasticity and
modulus of rapture changed in the same trend with the order ranging from high to low was ash, beech, poplar,
and mahogany, successively. The brittle fracture occurred in mahogany samples and duc-tile fracture raised in
the other three wood species. Positive proportional correlation was observed between maximum acoustic
pressure and fractal dimension of power spectrum regardless of seeing four wood species as independent or
population samples. The failure modes can be identified by amplitude-frequency curve and fractal dimension of
power spectrum with following laws. the peak value in amplitude-frequency curve and fractal dimension of
power spectrum were relatively higher when a single crack developed at latewood; for crack developed at
earlywood, only one peak was observed in power amplitude-frequency curves, and the corresponding fractal
dimension of power spectrum was smaller than the that of latewood; in case of failure modes with two cracks
developed at earlywood, there are two peaks in amplitude-frequency curve and the frac-tal dimension of power
spectrum was between those of single crack developed at earlywood and latewood. The vibrational properties
of the four wood species can be characterized through using power spectrum analysis method and notched
bending test method can be used to distinguish the failure modes of samples

The mechanical and acoustic properties of four commonly used wood species, including Populus tomentosa
(Poplar), Swietenia mahagoni (Mahogany), Fagus orientalis (Beech), and Fraxinus excelsior (Ash) wood were
investigated through using three-point bending and notched bending tests synchronizing with power spectrum
analysis method and fractal dimension theory. The results showed that the bending modulus of elasticity and
modulus of rapture changed in the same trend with the order ranging from high to low was ash, beech, poplar,
and mahogany, successively. The brittle fracture occurred in mahogany samples and duc-tile fracture raised in
the other three wood species. Positive proportional correlation was observed between maximum acoustic
pressure and fractal dimension of power spectrum regardless of seeing four wood species as independent or
population samples. The failure modes can be identified by amplitude-frequency curve and fractal dimension of
power spectrum with following laws: the peak value in amplitude-frequency curve and fractal dimension of
power spectrum were relatively higher when a single crack developed at latewood; for crack developed at
earlywood, only one peak was observed in power amplitude-frequency curves, and the corresponding fractal
dimension of power spectrum was smaller than the that of latewood; in case of failure modes with two cracks



developed at earlywood, there are two peaks in amplitude-frequency curve and the frac-tal dimension of power
spectrum was between those of single crack developed at earlywood and latewood. The vibrational properties
of the four wood species can be characterized through using power spectrum analysis method and notched
bending test method can be used to distinguish the failure modes of samples

https://rebiunoda pro.baratznet.cloud: 28443/OpacDiscovery/public/catal og/detail/b2FpOmNIbGVicmF0aWw9uOmV zL mhcmFOei 5yZW4vM zQ50TgxNTE

Titulo: Caracteristicas mecanicasy acusticas de cuatro especies de madera sometidas a cargas de flexién electronic
resource]

Editorial: 2023

Tipo Audiovisual: Dimensién fractal propiedades mecanicas flexion con muesca caracteristica vibratoria especies
de madera Fractal dimension mechanical properties notched bending vibrational characteristic wood species

Documento fuente: Maderas: Cienciay tecnologia, ISSN 0718-221X, Vol. 25, N°. 1, 2023
Nota general: application/pdf
Restricciones de acceso: Open access content. Open access content star

Condicionesde usoy reproduccion: LICENCIA DE USO: Los documentos a texto completo incluidos en Dialnet
son de acceso libre y propiedad de sus autores y/o editores. Por tanto, cualquier acto de reproduccién, distribucién,
comunicacion publicay/o transformacion total o parcial requiere el consentimiento expreso y escrito de aquéllos.
Cualquier enlace a texto completo de estos documentos deberd hacerse através de la URL oficial de éstos en
Dianet. Més informacion: https://dialnet.unirioja.es/info/derechosOAl | INTELLECTUAL PROPERTY RIGHTS
STATEMENT: Full text documents hosted by Dialnet are protected by copyright and/or related rights. This digital
object is accessible without charge, but its use is subject to the licensing conditions set by its authors or editors.
Unless expressly stated otherwise in the licensing conditions, you are free to linking, browsing, printing and
making a copy for your own personal purposes. All other acts of reproduction and communication to the public are
subject to the licensing conditions expressed by editors and authors and require consent from them. Any link to this
document should be made using its official URL in Dialnet. More info: https:/dialnet.unirioja.es/info/derechosOAl

Lengua: Spanish

Enlace a fuente deinformacion: Maderas: Cienciay tecnologia, ISSN 0718-221X, Vol. 25, N°. 1, 2023

Baratz | nnovacion Documental

e Gran Via, 59 28013 Madrid
e (+34) 91 456 03 60
e informa@baratz.es



