Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

TAFMEC 1810

Theoretical and Applied Fracture Mechanics

3 November 2016
27 December 2016
14 February 2017

Please cite this article as: Y. Guo, Q. Li, Material configurational forces applied to mixed mode crack propagation,
Theoretical and Applied Fracture Mechanics (2017), doi: http://dx.doi.org/10.1016/j.tafmec.2017.02.006

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.


http://dx.doi.org/10.1016/j.tafmec.2017.02.006
http://dx.doi.org/10.1016/j.tafmec.2017.02.006

Material configurational forces applied to mixed

mode crack propagation

Yuli Guo, Qun Li*

State Key Laboratory for Strength and Vibration of Mechanical Structures, School of
Aerospace, Xi’an Jiaotong University, Xi’an 710049, China

*Corresponding author. Tel.:+86-29-82667535

Email address: qunli@mail.xjtu.edu.cn (Q. Li)

ABSTRACT.

The concept of material configurational forces is applied to predict the mixed
mode crack propagation. A new fracture criterion based on the resultant of
configurational forces (termed as C-force criterion) is proposed. The basic assumption
is that the onset of crack growth occurs when the resultant of configurational forces
reaches a critical value and the crack growth takes place in the direction of resultant
configurational forces. An implementation of the configurational forces into the finite
element is presented. The newly proposed C-force criterion is further validated
through a series of examples. It is concluded that the predictions of mixed-mode crack
propagation by C-force criterion are in good agreement with experimental data in the
open literatures. <In addition, an experimental procedure on evaluation the
configurational forces is proposed by using the digital image correlation. It is
demonstrated that the C-force criterion provides a more convenient and accurate
procedure to predict the mixed mode crack propagation.
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1. Introduction

Fracture behaviors of materials have been widely investigated concerning
structural integrity, reliability, and functionality. The evaluation of both onset of crack
growth and the crack growth direction involved in fracturing of materials necessitates
an effective fracture criterion to indicate the instance when the onset of crack growth
occurs and where the crack propagates. The well-known criteria within the framework

of fracture mechanics of crack instability include the energy release rate G [11], the
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