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Design Evaluation of Expandable Implants by the Finite Element Method
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Abstract

The expandable implant erhploys an inner expansion screw in order to expand several legs of implant.
Compressive stresses are produced at the bone tissue surrounding the implant, and the contact area between
the implant and the bone tissue is increased, which result in increased resistance to horizontal and vertical
pressure loads. The stress distribution in implant is also an important factor. Three types of implant models
including an existing one have been investigated by using the Finite Element Method, and an improved design

model has been suggested.
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(c) Type 2
Fig. 2 Finite element models of implants

(d) Type 3
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Table 1. Number of elements

Screw | Body | Cancellous | Compact | Total
Typel | 781 | 5846 4170 716 11513
Type2 | 781 | 5616 4170 716 11430
Type3 | 781 | 5463 4170 716 11130

(a) cancellous bone (b) compact bone
Fig. 4 Finite element model of the lower jawbone
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(c) base plane
Fig. 5 Loading and boundary conditions

(b) symmetry plane
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(c) stress distribution of Type3
Fig. 7 Von-Mises stress distribution of implants
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(a) Typel after expansmn screw down
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(c) Typé3 after expansion screw down

Fig. 8 Von-Mises stress distribution of the lower jawbone
after expansion screw down
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(c) Type3 after loading
Fig. 9 Von-Mises stress distribution of the lower
jawbone after loading
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Fig. 10 Screw displacement and stress relation in implant
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