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ABSTRACT Objective: To analyze the stress and strain on titanium framework, end of mandible and fixing screws in load when

2

the

defect area includes unilateral condyle. Methods: Firstly establish 3D finite element model of defective mandible and titanium

frameworks, and then vertical load were exerted on them to simulate the mastication movement. Finally, stress and strain situation of

the

model were analyzed. Results: When the model was loaded, the stress concentrated at base of extending plate and neck of the screw

upper near bone end. Neck of the screw lower near bone end and lingual part farther from bone end deformed most severely. Conclusi
In design of titanium framework fixed unilaterally to repair the mandible bone defects including a condyle, the extend plate should
widen and overcoat the inferior border of it, moreover, stronger fixation in inferior border of mandible is necessary.
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Table 1 mechanical data of related materials
oLy M (MPa)
oLl EN RAE @ 2004
e Materials elastic modulus(MPa) Poisson ratio
13700 0.3
Cortical bone
1370 0.3
Cancellous bone
114000 0.33
Screws
111600 0.35
Bone substitute
Seekl Sausioh b CAD Pro/E
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Fig.1 Simplified model of mandibular end and bone substitute ANSYS SOLID92
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Fig.2 Simplified model of mandibular end and bone substitute
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Fig.3 Meshing of the models
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ANSYS5.7 6
23 Fig.6 Stress on bone substitute of loaded model
7
2 Fig.7 Strain on bone substitute of loaded model
Table 2 The max stress and strain of loaded model
N mm o
Data Stress(N) Strain(mm)
450.1 0.090
Cortical bone N . 20
cancellous bone 17.4 0.086 60
Screws 1267 0.095
Bone substitute 3217 6.755 °
3
Table3 Position of max stress concentrating and max strain occurring ° °
Position of max stress ~ Position of max strain N N N
Data
concentrating occurring R
A
Cortical bone Drilling hole of A Bone end
A
Cancellous bone Drilling hole of A Bone end 8121
A B ’
Screws , 1973  Farah 13
Neck of screw A Neck of screw B
) Base of extending Lingual part of free ) A A
Bone substitute
plate end
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Fig.4 Stress on the screws of loaded model
> RP
Fig.5 Stain on the screws of loaded model
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