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3D Dimensional Finite Element Analysis of Contact Stress of
Gold Screws in Implant Partial Denture

Myung-Kon Lee
Dept. of Dental Laboratory Science, College of Health Sciences, Catholic University of Pusan

[Abstract]

Purpose: In this research, non-linear three dimensional finite element models with contact elements were
constructed. For the investigations of the distributions of contact stresses, 3 units fixed partial dentures model were
studied, especially on the interface of the gold screw and cylinder, abutment screw.

Methods: 3 types of models were constructed ; the basic fixed partial denture in molar region with 3 units and 3
implants, the intermediate pontic fixed partial denture model with 3 units and 2 implants, and the extension pontic
fixed partial denture model with 3 units and 2 implants. For all types, the external loading due to chewing was
simulated by applying 45° linguo-buccal loading of 300 N to the medial crown. For the simulation of the clamping
force which clinically occurs due to the torque, thermal expansion was provided to the cylinder as a preload.

Results: Under 300 N concentrated loading to the medial crown, the maximum contact stress between abutment
screw and gold screw was 86.85~175.86MP. without preload, while the maximum contact stress on the same area was
25.59~57.84Mp. with preload.

Conclusion: The preloading affected the outcomes of the finite element stress analysis. Reflecting the clinical
conditions, the preloading conditions should be considered for other practical study utilizing FEA. For the study of
the contact stresses and related motions, various conditions, such as frictional coefficient changes, gap between
contact surfaces, were also varied and analyzed.

Key words : Contact Stress, Finite Element Analysis, Gold Screw, Implant
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Table 1. Specifications of model components (unit: mm)

Geld . Autment
Cylinder
screw screw
Length 2.75 3.70 7.80
Diameter of top - 4.00 245
Diameter of interface - 480 295
Diameter of bottom - 480 -

(¢) God screw (d) Abutment screw

Fig. 1. Parts of the implant model
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(b) Cross sectional view

(a) Oblique view

Fig. 2. Crown model views
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Fig. 3. Non—linear contact area in the crown model
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Table 2. Names of the each FEM FPD model by load type and location

Names of medels with lead type

Figures of lead type and lecatien

BA model

medial crown : 300 N
central crown: O N
lateral crown @ O N

IP model

medial crown : 300 N
central pontic: O N
lateral crown : O N

EP model

medial crown : 300 N
central crown: ON
lateral pontic : ON
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Fig. 5. Results of contact stress in the IP model
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Fig. 6. Results of contact stress in the EP model

Table 3. Results of contact stress in the each FPD models (unit: u)

Type of Lecatien Witheut prelead With prelead
medel of screw screw head screw head
medial 86.85 169.49 25.59 42.40
BA FPD central 102.22 170.09 3713 48.21
lateral 115.79 166.37 46.08 49,88
medial 106.78 175.86 34.91 4393
IP FPD
lateral 139.34 175.60 5749 52.83
medial 106.44 172.02 35.03 43.28
EP FPD
central 140.82 172.64 57.84 51.72
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