Accepted Manuscrlpt % theoretical and applles::!mm

* fracture mechanics

mechanics and physics of fracture
Corrections in numerical methodology to evaluate plasticity induced crack clo-
sure along the thickness &
. . . . NS
J. Garcia-Manrique, D. Camas, M.E. Parr6n-Rubio, A. Gonzalez-Herrera \{‘i
=
E . Zs
PIL: S0167-8442(18)30263-5 m&v
DOI: https://doi.org/10.1016/j.tafmec.2018.08.004 . - i
Reference: TAFMEC 2083 i\ | E
To appear in: Theoretical and Applied Fracture Mechanics =
Received Date: 5 June 2018
Revised Date: 7 August 2018
Accepted Date: 7 August 2018

Please cite this article as: J. Garcia-Manrique, D. Camas, M.E. Parr6n-Rubio, A. Gonzalez-Herrera, Corrections in
numerical methodology to evaluate plasticity induced crack closure along the thickness, Theoretical and Applied
Fracture Mechanics (2018), doi: https://doi.org/10.1016/j.tafmec.2018.08.004

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.2018.08.004
https://doi.org/10.1016/j.tafmec.2018.08.004

Corrections in numerical methodology to evaluate plasticity induced
crack closure along the thickness

J. Garcia-Manrique**®, D. Camas®, M.E. Parron-Rubio®, A. Gonzalez-Herrera*
& Departamento de Ingenieria Civil, de Materiales y Fabricacion, Universidad de Malaga,
Escuela de Ingenierias. Spain.

b Departamento de Ingenieria Industrial y Civil, Universidad de Cadiz. Spain.

ljosegmo@uma.es; *“dcp@uma.es; *m.eugenia.parron@uca.es; ‘agh@uma.es;

ABSTRACT

The influence of the three-dimensional effects of the distribution of the stress intensity factor in
the numerical calculation of plasticity-induced crack closure is analysed in this paper. The usual
methodology assumes a constant distribution of K along the thickness to obtain the effective
stress intensity factor of the crack. This assumption should not be transposed to models that
intend to observe phenomena in the crack front vicinity, where 3-D effects are a key aspect in
the results. Through numerical simulations of both fracture and fatigue of through thickness
straight cracks (CT specimen.in_mode 1), the local opening and closure moment of each crack
node is obtained and compared with previous one. Corrections are proposed for numerical

methodology to obtain K, and K distribution along the thickness.
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ABBREVIATIONS

a Crack length

b Specimen’s thickness

CT Compact Tension specimen

E Young’s modulus

FE Finite element analysis

K Stress intensity factor

Keod Stress intensity factor due to COD method

K; Stress intensity factor due to J-integral method
Kmax Maximum stress intensity factor

Kimin Minimum stress intensity factor

Kn Nominal stress intensity factor
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