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Table I. Mechanical properties of materials
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Fig. 4. Schematic drawing of anti-rotational features
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Material
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114.0 .37
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(a) Inplant {b) ITI (¢) Frialit-2  (d) Hexplant

Fig. 5. Schematic drawings showing two types of finite element mod-
el used in this analysis. Internal types ((a), (b) (c¢)] and External
type ((d)].
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(¢) Frialit-2 (d) Hexplant

Fig. 6. Schematic drawings showing contact regions in implants.
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(a) Inplant (b) ITT (¢) Frialit-2  (d) Hexplant

Fig. 7. Schematic drawings showing applied loading and boundary conditions.
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. ABSTRACT

THREE-DIMENSIONAL FINITE ELEMENT ANALYSIS OF STRESS
DISTRIBUTION AND PRELOAD OF DIFFERENT CONNECTION
TYPES IMPLANT WITH INITIAL CLAMPING

Bum-Hyun Lee*, B.S., Heoung-Jae Chun**, Ph.D., Soo-Hong Lee**, Ph.D.,
Chong-Hyun Han***, D.D.S., M.S.D., Ph.D.

*Dept. of Mechanical engineering, College of Engineering, Yonsei University,
**Dept. of Mechanical engineering, Graduate School, Yonsei University,
***Dept. of Prosthodontics, College of Dentistry, Yonsei University (Youngdong Severance Hospital)

Statement of problem: One of common problems associated with single teeth dental
implant prosthetic is the loosening of screws that retain the implants.

Purpose: The maintenance of screw joint stability is considered a function of the preload achieved
in the screw when the suggested initial tightening torque is applied. The purpose of this study
was to investigate acquired preload after initial clamping torque for estimating screw joint sta-
bility.

Material and methods: A comparative study on the effect of initial clamping of two types of
implant systems with different connections was conducted. Three dimensional non-linear finite
element analysis is adopted to compare the characteristics of screw preloads and stress distrib-
utions between two different types of implant systems composed with abutment, screw, and fix-
ture under the same loading and boundary conditions.

Results:

1. When the initial clamping torque of 32Ncm was applied to the implant systems, all types of

implants generated the maximum effective stress at the first helix region of screw.

2. Morse taper connection types of implants generate lower stress distributions compared to those
by butt joint connection types of implants due to large contact surface between abutment and
fixture.

3. The internal types of implant systems with friction grip type implant systems have higher
resistance to screw loosening than that of the external types of implant systems since the inter-
nal types of implant systems generated larger preload than that generated by the external
types for the same tightening moments.

Key words : Internal and external types of implant, Preload, Loosening, Stress distribution
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