
Accepted Manuscript

An extrinsic cohesive shell model for dynamic fracture analyses

Di Wang, Wei Xu, Shunhua Chen, Mengyan Zang

PII: S0167-8442(18)30231-3
DOI: https://doi.org/10.1016/j.tafmec.2018.08.010
Reference: TAFMEC 2089

To appear in: Theoretical and Applied Fracture Mechanics

Received Date: 13 May 2018
Accepted Date: 13 August 2018

Please cite this article as: D. Wang, W. Xu, S. Chen, M. Zang, An extrinsic cohesive shell model for dynamic fracture
analyses, Theoretical and Applied Fracture Mechanics (2018), doi: https://doi.org/10.1016/j.tafmec.2018.08.010

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.tafmec.2018.08.010
https://doi.org/10.1016/j.tafmec.2018.08.010


  

An extrinsic cohesive shell model for dynamic fracture

analyses

Di Wanga, Wei Xub, Shunhua Chenc, Mengyan Zanga,∗

aSchool of Mechanical and Automotive Engineering, South China University of Technology,

Guangzhou, China
bSchool of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang, China

cDepartment of Systems Innovation, The University of Tokyo, Tokyo, Japan

Abstract

Thin-wall structures which are usually modeled by using shell finite elements have

found widespread applications in various industries. It is of vital importance to

evaluate the mechanical performance, including fracture behavior, of this kind of

structures. In this work, an efficient extrinsic cohesive zone model is proposed for

thin-shell fracture analyses. During simulations, cohesive elements are adaptive-

ly inserted into the common boundaries between shell elements when and where

needed, which requires frequent manipulation of the topological data information.

For the purpose of quick data retrieval, an efficient data structure is proposed by

introducing a concept of edge status. The proposed data structure is compared

with the widely used TopS in terms of storage and computational efficiency. Fi-

nally, the effectiveness of the proposed computational framework is validated by

means of several representative numerical examples.
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