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OVERVIEW

1. Introduce Finite Element Analysis (FEA) and how to build a
Finite Element (FE) model.

2. Use FE models of the jaws of two species, the grey nurse
shark (Carcharias taurus) and the great white shark (Carcharodon
carcharias), to estimate bite forces at various gape angles in

these species.
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U In FEA, a 3D computer model of a structure is generated and subjected to
various forces to see how the structure responds.
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U In FEA, a 3D computer model of a structure is generated and subjected to
various forces to see how the structure responds.

U Colour patterns show calculated values of stress and strain in the structure.

U Technigue widely used in engineering and the biomedical community to

optimize the design of prototypes (e.g. crumple zones, prostheses, artificial
joints).
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UWe use FEA to ACrash Testo the
respond to applied forces?).

U Forces = applied musculature and simulations of struggling prey.
U FEA powerful tool to examine form and function of the elasmobranch

feeding apparatus - quantitatively examine how the jaws withstand the
forces imposed on them during feeding.
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How hard can sharks bite?

U Recording maximum bite force in living sharks is problematic-s har k s
bite as hard as they can.

U Build FE model of the jaws to estimate theoretical maximum bite force.

U Manipulate these models to make comparisons that may otherwise be
difficult to address, e.g. relationship between gape angle and bite force.




HOW TO BUILD A 3D FINITE
ELEMENT MODEL OF
JAWS



STEP 1. Create a 3D digital representation of the jaws

U CT scan the specimen.

U CT scan is composed of
mul tiple Aslice:

U In each slice 1 select the
pixels that represent the
jaws.

UAStitcho slice:
form a 3D image of the jaws.
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