
Accepted Manuscript

Limit analysis and homogenization of nanoporous materials with a general isotropic
plastic matrix

Stella Brach, Kokou Anoukou, Djimédo Kondo, Giuseppe Vairo

PII: S0749-6419(17)30482-5

DOI: 10.1016/j.ijplas.2017.10.007

Reference: INTPLA 2258

To appear in: International Journal of Plasticity

Received Date: 21 August 2017

Revised Date: 2 October 2017

Accepted Date: 18 October 2017

Please cite this article as: Brach, S., Anoukou, K., Kondo, D., Vairo, G., Limit analysis and
homogenization of nanoporous materials with a general isotropic plastic matrix, International Journal of
Plasticity (2017), doi: 10.1016/j.ijplas.2017.10.007.

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.ijplas.2017.10.007


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Limit analysis and homogenization of nanoporous
materials with a general isotropic plastic matrix

Stella Bracha, Kokou Anoukoub, Djimédo Kondob, Giuseppe Vairob,c,∗
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Abstract

In this paper, a closed-form expression of a macroscopic strength criterion for
ductile nanoporous materials is established, by considering the local plastic be-
havior as dependent on all the three isotropic stress invariants and by referring
to the case of axisymmetric strain-rate boundary conditions. The proposed
criterion also predicts void-size effects on macroscopic strength properties. A
homogenization procedure based on a kinematic limit-analysis is performed by
addressing a hollow-sphere model comprising a rigid-ideal-plastic solid matrix.
Void-size effects are accounted for by introducing an imperfect-coherent inter-
face at the cavity boundary. Both the interface and the solid matrix are assumed
to obey to a general isotropic yield function, whose parametric form allows for a
significant flexibility in describing effects induced by both stress triaxiality and
stress Lode angle. Taking advantage of analytical expressions recently provided
by Brach et al. [Int J Plasticity 2017; 89: 1–28] for the corresponding support
function and for the exact velocity field under isotropic loadings, a paramet-
ric closed-form relationship for the macroscopic strength criterion is obtained
as the solution of an inequality-constrained minimization problem, the latter
being faced via the Lagrangian method combined with Karush-Kuhn-Tucker
conditions. Finally, several comparative illustrations are provided, showing the
influence of local-yield-function parameters on the established criterion, as well
as the model capability to describe the macroscopic strengthening, typical of
nanoporous materials, induced by a void-size reduction for a fixed porosity level.
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Anoukou), djimedo.kondo@upmc.fr (Djimédo Kondo), vairo@ing.uniroma2.it (Giuseppe
Vairo)

Preprint submitted to International Journal of Plasticity October 24, 2017



Download English Version:

https://daneshyari.com/en/article/7174812

Download Persian Version:

https://daneshyari.com/article/7174812

Daneshyari.com

https://daneshyari.com/en/article/7174812
https://daneshyari.com/article/7174812
https://daneshyari.com

