
Accepted Manuscript

Mixed-mode fracture of synthesized nanocrystalline forsterite for biomedical
applications

M. Zabihi, M.R. Ayatollahi, H.R. Rezaie

PII: S0167-8442(18)30019-3
DOI: https://doi.org/10.1016/j.tafmec.2018.02.003
Reference: TAFMEC 1996

To appear in: Theoretical and Applied Fracture Mechanics

Received Date: 9 January 2018
Revised Date: 7 February 2018
Accepted Date: 7 February 2018

Please cite this article as: M. Zabihi, M.R. Ayatollahi, H.R. Rezaie, Mixed-mode fracture of synthesized
nanocrystalline forsterite for biomedical applications, Theoretical and Applied Fracture Mechanics (2018), doi:
https://doi.org/10.1016/j.tafmec.2018.02.003

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.2018.02.003
https://doi.org/10.1016/j.tafmec.2018.02.003


  

1 

Mixed-mode fracture of synthesized nanocrystalline 

forsterite for biomedical applications 

M. Zabihi1, M. R. Ayatollahi1*, H. R. Rezaie2 

 

1 Fatigue and Fracture Research Laboratory, Center of Excellence in 

Experimental Solid Mechanics and Dynamics, School of Mechanical 
Engineering, Iran University of Science and Technology,                       

Tehran, 16846-13114, Iran 

                     2 
School of Metallurgy and Materials Engineering, Iran University 

of Science and Technology, 

Tehran, 16846-13114, Iran 

 

       (
*
Corresponding author: m.ayat@iust.ac.ir, Fax: +98-21-77240488) 

 

Abstract 

Nanocrystalline forsterite is an important biocompatible, nanostructured bioceramic. Various 

studies have examined essential properties of this biomaterial, including bioactivity, 

biocompatibility, typical mechanical features, etc. In this research nanocrystalline forsterite 

powder was produced by the sol-gel method and was characterized via XRD and SEM 

analysis. By pressurizing the nanopowder under 200MPa and sintering at 1500oC, semi-

circular bending (SCB) samples were prepared with cracks of different angles. Fracture tests 

were then performed under mode-I, mode-II and mixed-mode loading in order to investigate 

the fracture resistance of forsterite. The specimens were all failed in a brittle manner. The 

results, then, were compared with two common mixed-mode fracture models called 

maximum tangential stress (MTS) and generalized maximum tangential stress (GMTS). The 

generalized MTS criterion provided very good estimations for the experimental results.  
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