Author’s Accepted Manuscript

Microstructure analysis and mechanical properties
by instrumented indentation of Charonia Lampas
Lampas shell

K. BOUFALA, S. OUHENIA, G. LOUIS, D.
BETRANCOURT, D. CHICOT, I. BELABBAS

PIIL: S1751-6161(18)31030-0
DOI: https://doi.org/10.1016/.jmbbm.2018.09.018
Reference: JMBBM2983

To appear in:  Journal of the Mechanical Behavior of Biomedical Materials

Received date: 13 July 2018
Revised date: 14 September 2018
Accepted date: 17 September 2018

Cite this article as: K. BOUFALA, S. OUHENIA, G. LOUIS, D.
BETRANCOURT, D. CHICOT and 1. BELABBAS, Microstructure analysis
and mechanical properties by instrumented indentation of Charonia Lampas
Lampas shell, Journal of the Mechanical Behavior of Biomedical Materials,
https://doi.org/10.1016/j.jmbbm.2018.09.018

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 galley proof before it is published in its final citable 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://www.elsevier.com/locate/jmbbm
https://doi.org/10.1016/j.jmbbm.2018.09.018
https://doi.org/10.1016/j.jmbbm.2018.09.018

Microstructure analysis and mechanical properties by

instrumented indentation of Charonia Lampas Lampas shell

BOUFALA K2, OUHENIA Sa, LOUIS G»,BETRANCOURT D?, CHICOT D¢
and BELABBAS I

aLaboratoire de Physico-Chimie des Matériaux et Catalyse, Faculté des Sciences Exactes,
Université de Bejaia 06000 Bejaia, Algérie.
IMT Lille Douai, Univ. Lille, Laboratoire de Génie Civil et géo-Environnement, LGCgE-EA 4515,
Département Génie Civil & Environnemental, F-59000 Lille, France.
cUniversité de Lille, Laboratoire de Génie Civil et géo-Environnement, LGCgE-EA 4515, Villeneuve
d’Ascq, F-59650, France.

Address correspondence to E-mail: salim.ouhenia@gmail.com

Abstract

Scanning electron microscopy, X-ray diffraction and Fourier transformed infrared
spectroscopy have been used to characterize the microstructure and
instrumented microindentation for the determination of the mechanical
properties of Charonia Lampas Lampas shell. Both elastic modulus and hardness
are found to be dependent on the texture of the three distinct layers. From the
analysis of load-depth curves, the shell exhibits small viscoelastic behavior at low
indentation loads and mainly elastoplastic behavior at higher loads. These
phenomena were attributed to the influence of the organic matter present in the
shell. Both elastic modulus and hardness are found to be load-dependent in each
layer in relation to their microstructure and, accordingly, to the anisotropy of the
predominant mineral part. At a macroscopic scale, this tendency is explained by
using a rule of mixture and jointly by the anisotropy of the aragonite. The Bull
and Page model is subsequently applied to the hardness variation in order to
compute the macrohardness which is the characteristic hardness number of a
material and the hardness parameter related to the indentation size effect. This
model describes well the experimental results for the relative higher depths, and
deviates for the small depths due to the effect of the viscoelastic behavior which

then requires a more appropriate model to describe this phenomenon.
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