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STRAIN FIELDS ADJACENT TO BONE-IMPLANT INTERFACES: STRAIN FIELD ANALYSIS USING DIGITAL IMAGE
CORRELATION TECHNIQUES

Ribeiro?, J., Monteiro?!, J., Lopes?, H., Guedes?, R., Vaz3, M.
LINEGI - Instituto de Engenharia Mecanica e Gestéo Industrial; 2ESTIG — Instituto Politécnico de Braganca; SDEMEGI — Faculdade de
Engenharia da Universidade do Porto

INTRODUCTION

The measurement of deformations within cancellous bone iIs frequently hampered by the material’s highly porous structure and poor
mechanical properties. Although detailed displacement maps derived from actual experimental data have the potential to resolve many

guestions concerning the mechanics of cancellous bone, the traditional method of producing maps through measurements with optical
technigues has been applied infrequently In its study of this material. This Is particularly important when the interface bone/implant is
studied.

Digital Image Correlation (DIC) is a simple non-invasive and non-destructive technique that can be easily automated to provide full-field

displacements and strains with a wide range of measurement sensitivity and resolution. Fundamentally, this technigue compares pixels
from different images and tries to match them.

RESULTS

The Interface cancellous bone/prostheses was simulated using a fresh
cow bone mounted In a polyester resin. The bone was machined to
generate two plane inclined surfaces where a metallic part was placed.

Load was applied to the metallic part and the displacements were
assessed In both interfaces vicinities. To measure the 2D in-plane
displacement field was used the ARAMIS® DIC (from UTAD) system and
the experimental set-up represented in Fig.1.
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Figure 1. Experimental set-up to measure the displacements in the
bone-implant interface with DIC.

A load of 1000 N was applied to the bone implant with an Universal Testing Machine (Instron) and the measurement results with DIC for
the displacement field in two orthogonal directions. A numerical model was implemented with a finite elements programme (ANSYS®)

to simulate de experimental results.
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Figure 2. Displacement field in x direction;: (a) DIC and (b) numerical simulation. Figure 3. Displacement field in y direction;: (a) DIC and (b) numerical simulation.

CONCLUSIONS

DIC proved to be able to deal with images resulting from the bone texture. However, a gentle white paint with speckle generated by
controlled spray with black ink led to better results. This technique could be very useful to study the behaviour of complex materials
like the biological tissues, the same study on soft tissues Is just starting.
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