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ABSTRACT

Objectives

To develop an approximate analytical model that identifies the influence of both cusp
angle and notch radius on the failure load of all-ceramic premolar crowns.
Methods

The scatter of failure loads in a crown fracture resistance test was analyzed based on
the stress intensity and stress concentration factors from mechanics models developed for
simple compact tension to more sophisticated blunt V-notch specimens. Based on the same
loading conditions and dimensions, the predicted loads were systematically compared with
fracture loads of laboratory-tested crowns to identify the most relevant model. Finally,
based upon these models a safe range of cusp angles and notch radii were identified for
posterior all-ceramic crowns with various veneering materials’ fracture toughness values
as the selection criteria.
Results

The failure loads of the crowns were distributed in the range between the classical
compact tension (lower bound) and blunt V-notch model (upper bound). Additionally, when
considering the effect of different materials, the predicted trend of failure loads moves to
higher loads well above typical occlusal forces when the fracture toughness of veneering
porcelain is increased. The effects of notch radius on the failure load are still inconclusive
due to the relatively complex shape of occlusal surfaces. Further studies on crowns with a
range of material properties are required to substantiate the model.
Significance

Cusp angle is a key factor that controls the stress generated at the crown fissure. This
study provides the rationale for evaluating such effects and clinical guidelines for occlusal
design are proposed.
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1. Introduction increasing extent the posterior region. For decades a great

deal of research has been done on this class of materials
Aesthetic all-ceramic materials are the first choice in to develop and generate different restorative treatments
restorative dentistry used for the anterior and to an (see for instance reviews by Kelly (1997) and Kelly et al.

* Corresponding address: Discipline of Biomaterials, Faculty of Dentistry, The University of Sydney, Sydney Dental Hospital, 2 Chalmers
st., Surry Hills, Sydney, 2010NSW 2010, Australia. Tel.: +61 02 9351 8375.
E-mail addresses: tsor7523@uni.sydney.edu.au (T. Sornsuwan), mswain@mail.usyd.edu.au (M.V. Swain).

1751-6161/$ - see front matter Crown Copyright © 2011 Published by Elsevier Ltd. All rights reserved.

d0i:10.1016/j.jmbbm.2011.03.014


http://dx.doi.org/10.1016/j.jmbbm.2011.03.014
www.sciencedirect.com
www.sciencedirect.com
www.sciencedirect.com
http://www.elsevier.com/locate/jmbbm
mailto:tsor7523@uni.sydney.edu.au
mailto:mswain@mail.usyd.edu.au
http://dx.doi.org/10.1016/j.jmbbm.2011.03.014

