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Sakoh V0] 41§ 2|4 3ol Hslo] AxE (moment) ¥ 39 (axial force)e Pl ATFo=
stlem 49 3dy AU I = = A ALY dETRES] yaRle] 4y By
7bed REE oldoto] 4T AHSER S8 nAle 9= BHT

%3 =& (tapping dril)o|u A7F #HEWARS AT

A o Hetydes A28 A58 71535 A A7 M= & 2

HE SYcte 2oz, ARl 5 JdF 25 4

St =3 JZHE AR A5 vpEEol 1. Folea D94

A71HA DEVP AgE Tol A9 o]

23] S7kskA Hedl olw Yehde 4 H A ol YETEE sttt &7 Feld mjAA
Hol 7 Aert 4ETE "ARlg AadA o] oF AZHT 04mm A B =Ed &
7F tta Hasksd Adete AL 7Hdet] faas RdE A%

Table 1. Classifications of FEA models in this study

Parallel type Tapered type

Original type PO TO

Pitch of screw thread | PP-
Height of screw thread 1 PH+ TH+
Height of screw thread | PH- TH-
Inclination | TI+
Inclination | TI-
Size | + Inclination | TSI+
Size | + Inclination | TSI-

Table 1. Implant geometry of FEA models in parallel type

PO PP- PH+ PH-

Diameter(mm) 40 40 40 40
Length(mm) 110 11.0 11.0 11.0
Width(mm) 0.6 0.6 0.6 0.6
Pitch(mm) 03 0.03 03 03
Height(mm) 03 03 0.4 022
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Table II. Implant geometry of FEA models in tapered type

TO TH+ TH- TI+ TI- TSI+ TSI-
Upper diameter(mm) 8.0 8.0 8.0 10.0 6.0 4.0 4.0
Lower diameter(mm) 4.0 4.0 4.0 4.0 4.0 1.6 2.8
Length(mm) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Width(mm) 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Pitch(mm) 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Height (mm) 0.3 04 0.22 0.3 0.3 03 0.3
Inclination( ° ) 11.31 11.31 11.31 16.7 5.71 6.84 3.43

Fig. 1. Geometric configurations and parameters
of FEA models in parallel type.
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Fig. 2. Geometric configurations and parameters
of FEA models in tapered type.
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Fig. 4. The moment value of FEA models in
parallel type.

Fig. 5. The von Mises stress contour of FEA
models in parallel type.
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Original Arficle

Effect of Implant Designs on Insertion Torque and Stress

: Three-Dimensional Finite Element Analysis

Jang-Eung Kim, D.D.S., M.S.D.,Yu-Sung Choi, D.D.S, M.S.D.,
Jong-Hwa Lim,D.D.S., M.S.D., Ph.D., In-Ho Cho, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Dankook University

Purpose

To analyze the effect of implant designs on insertion torque and stress by performing a comparative study on von Mises
stress, torque and normal force through a three-dimensional finite
element analysis.

Materials and methods

Models of the screw type implant were used to model the implant as a form placed in the mandibular premolar region
applying a three-dimensional finite element method. Screw type implant designs were classified into 4 types of parallel
ones and 7 types of tapered ones. Other factors were simulated to represent clinical environment.

Results

In parallel implant designs, higher and wider threads resulted in higher insertion torques and higher stress distributions.
In tapered implant designs, changes in the taper led to remarkable differences in the insertion torques. It was difficult to
determine a certain tendency of stress distribution around the implants since the stress level was too high around them.
In tapered implant designs, smaller implants demonstrated lower insertion torques than the original type and were relatively
less dependent on the degree of taper. Tapered implants showed higher insertion torques and higher stress distributions than
parallel implants.

Conclusion

According to this study, although the tapered implant demonstrated a higher insertion torque than the parallel implant,
stress tended to be concentrated in the entire fixture of the tapered implant due to the inefficient stress distribution.

Key words: Finite element analysis, Implant design, Insertion torque, Stress distribution, Screw type implant
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