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On fracture in finite strain gradient plasticity
In this work a general framework for damage and fracture assessment including the effect of strain gradients is provided.
Both mechanism-based and phenomenological strain gradient plasticity (SGP) theories are implemented numerically
using finite deformation theory and crack tip fields are investigated. Differences and similarities between the two
approaches within continuum SGP modeling are highlighted and discussed. Local strain hardening promoted by
geometrically necessary dislocations (GNDs) in the vicinity of the crack leads to much higher stresses, relative to classical
plasticity predictions. These differences increase significantly when large strains are taken into account, as a consequence
of the contribution of strain gradients to the work hardening of the material. The magnitude of stress elevation at the crack
tip and the distance ahead of the crack where GNDs significantly alter the stress distributions are quantified. The SGP
dominated zone extends over meaningful physical lengths that could embrace the critical distance of several damage
mechanisms, being particularly relevant for hydrogen assisted cracking models. A major role of a certain length parameter
is observed in the multiple parameter version of the phenomenological SGP theory. Since this also dominates the
mechanics of indentation testing, results suggest that length parameters characteristic of mode I fracture should be
inferred from nanoindentation.
 
General information
State: Published
Organisations: Department of Mechanical Engineering, Solid Mechanics, Universidad de Oviedo
Authors: Martínez Pañeda, E. (Intern), Niordson, C. F. (Intern)
Pages: 154-167
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: International Journal of Plasticity
Volume: 80
ISSN (Print): 0749-6419
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): SJR 3.687 SNIP 2.969 CiteScore 5.84 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 4.534 SNIP 3.098 CiteScore 6.07 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 5.35 SNIP 3.617 CiteScore 6.5 
BFI (2013): BFI-level 2 
Scopus rating (2013): SJR 4.389 SNIP 3.49 CiteScore 6.41 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 2 
Scopus rating (2012): SJR 3.972 SNIP 2.986 CiteScore 4.76 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 2 
Scopus rating (2011): SJR 4.153 SNIP 3.027 CiteScore 5.08 
ISI indexed (2011): ISI indexed yes 
Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 2 
Scopus rating (2010): SJR 5.294 SNIP 3.497 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 2 
Scopus rating (2009): SJR 3.638 SNIP 2.613 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 4.111 SNIP 2.911 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43257014?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 3.454 SNIP 3.537 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 2.929 SNIP 2.72 
Scopus rating (2005): SJR 2.985 SNIP 2.706 
Scopus rating (2004): SJR 2.521 SNIP 2.616 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 2.667 SNIP 3.006 
Scopus rating (2002): SJR 3.136 SNIP 2.752 
Scopus rating (2001): SJR 1.564 SNIP 1.836 
Web of Science (2001): Indexed yes 
Scopus rating (2000): SJR 1.213 SNIP 1.5 
Scopus rating (1999): SJR 1.876 SNIP 1.507 
Original language: English
A. Fracture, B. Crack mechanics, B. Finite strain, C. Finite elements, Strain gradient plasticity, Crack propagation
DOIs: 
10.1016/j.ijplas.2015.09.009 
Source: FindIt
Source-ID: 277459922
Publication: Research - peer-review › Journal article – Annual report year: 2016

 


