Accepted Manuscript

ISSN 003070

International Journal of

MECHANICAL

Crushing analysis for novel bio-inspired hierarchical circular SC IENCES

structures subjected to axial load

Yong Zhang, Xiang Xu, Jin Wang, Tengteng Chen,

Chun H Wang

PIl: S0020-7403(17)33718-9

DOI: 10.1016/j.ijmecsci.2018.03.015 B e
Reference: MS 4225

To appear in: International Journal of Mechanical Sciences

Received date: 30 December 2017

Revised date: 1 March 2018

Accepted date: 13 March 2018

Please cite this article as: Yong Zhang, Xiang Xu, Jin Wang, Tengteng Chen, Chun H Wang,
Crushing analysis for novel bio-inspired hierarchical circular structures subjected to axial load, /Inferna-
tional Journal of Mechanical Sciences (2018), doi: 10.1016/j.ijmecsci.2018.03.015

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ijmecsci.2018.03.015
https://doi.org/10.1016/j.ijmecsci.2018.03.015

Highlights
® A new bio-inspired hierarchical circular tube (HCT) is proposed to enhance structural
crashworthiness.
® Hierarchical structures exhibit significant crashworthiness advantages than non-hierarchical
structures.
® The diameters of sub-circle and the wall thickness have remarkable effect on the crashworthiness.
® The theoretical model can predict well the energy absorption and MCF for 2" order HCT.

® The optimal hierarchical structures are obtained by the multi-objective optimization design method.
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