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The non-linear FEM analysis of different connection lengths of

internal connection abutment
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Purpose: This study is aimed to assess changes of stress distribution dependent on different connection lengths and placement of the fixture top relative to the ridge crest. Materials
and methods: The internal-conical connection implant which has a hexagonal anti-rotation index was used for FEM analysis on stress distribution in accordance with connection
length of fixture-abutment. Different connection lengths of 2.5 mm, 3.5 mm, and 4.5 mm were designed respectively with the top of the fixture flush with residual ridge crest
level, or 2 mm above. Therefore, a total of 6 models were made for the FEM analysis. The load was 170 N and 30-degree tilted. Results: In all cases, the maximum von Mises
stress was located adjacent to the top portion of the fixture and ridge crest in the bone. The longer the connection length was, the lower the maximum von Mises stress was in
the fixture, abutment, screw and bone. The reduction rate of the maximum von Mises stress depending on increased connection length was greater in the case of the fixture top
at 2 mm above the ridge crest versus flush with the ridge crest. Conclusion: It was found that the longer the connection length, the lower the maximum von Mises stress appears.
Furthermore, it will help prevent mechanical or biological complications of implants. (J Korean Acad Prosthodont 2016,54:110-9)
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Fig. 1. (A) 1 mm, 2 mm, and 3 mm hexagonal index lengths and (B) geometry of CAD model.
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Table 1. Mechanical properties of materials

) _ ., . Young s Modulus
Material Poisson s ratio (GPa)
Cortical bone 0.3 14.0
Cancellous bone 0.3 1.5
Titanium grade IV (fixture) 0.37 114.0
Titanium ELI alloy (abutment, screw) 0.34 113.8
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Fig. 2. von Mises stress distribution in the fixtures of all models. (A) Model No. 1, (B) Model No. 2, (C) Model No. 3, (D) Model No. 4, (E) Model No. 5, (F) Model No. 6.
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Fig. 3. von Mises stress distribution in the abutments of all models. (A) Model No. 1, (B) Model No. 2, (C) Model No. 3, (D) Model No. 4, (E) Model No. 5, (F) Model No. 6.
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Fig. 5. von Mises stress distribution in the bones of all models. (A) Model No. 1, (B) Model No. 2, (C) Model No. 3, (D) Model No. 4, (E) Model No. 5, (F) Model No. 6.
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