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Mechanical Analysis of Hexagonal Porous Body for
Porous Dental Implant

Nam-Sic Kim

Department of Dental Laboratory Technology, Masan University

[Abstract]

Purpose: The purpose of this study is a porous cube mechanical analysis for the dental implant.

Methods: The porous cube with a side length of 10 mm was designed for dental implant. To choose proper design,
porous hexagon with a side 10 mm which was drilled as a regular hexagon with diameter 0.8 mm, 1.0mm, 1.2mn and a
side 0.4 mm, 0.5mm, 0.6mm each using Computer AUTO CAD(Autodesk, 2008). Each cube was carried out in the
mechanical analysis.

Results: The result of mechanical analysis was observed that the H0.8 was minimum stress 0.045068ym,
maximum stress 9.4565Mr and minimum strain 0.00389 X 10“Mpi, maximum strain 0.816 X 10“Mp, the H1.0
minimum stress 0.001147Mp, maximum stress 9.099Mm and minimum strain 0.000099 X 10“Mps, the maximum
strain 0.784 x 10“wpi, the H1.2 minimum stress 0.099393Mp, maximum stress 13.137Mp and minimum strain
0.0112 x 10*Mpy, maximum strain 1.13 X 10-*Mpa.

Conclusion: The mechanical analysis of porous hexahedron was that H1.0 is the best result. It will be applicable
to the porous implants.

©Key words : pOrous cube, porous implants , honeycomb-like , stress shield
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Table 1. Size of porous cube specimens

(Unit mm)

specimens diameter of hexagon size of space
HO.8 0.8 0.5
H1.0 1.0 0.5
H1.2 12 0.5

(c)

Fig. 1. Design of Porous block specimens, a; 0.8mm,
b; 1.0mm, c; 1.2mm
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Fig. 2. Model of Porous block specimens, a; 0.8mm,
b; 1.0mm, c; 1.2mm
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229 9.10mm L3 AW 0.99x10°, S
0.784x10"& H1.2 AlHoA= 489 0.99393X10 m,
)29 13,137 1] AW 0.112%10°, Hhy
91 1.13x10E ok 4= QlSItkFig. 4, 5).

S EE0] oA wf HO.8AIH A= F o5
o] 9.46wm, H1.OAIHOAE 9. 10O 2 HI.0AHO| S
G2} (stress shield)7} 43 2tol& WER™, H1.2
£ 390l 13.137mE YR H1.03h= B2 AolE
UrERtt, M ollA = H1.0A]HO] HO.8A]sHI} H1.2A13H
of vlaf A2 HeE e gl

)i o3 SR Y SEAEFS A7EA AlE
W SHAY] HatdHolA] Xof-ggo] BaEElo] glo

Tli‘
WA K297 ZolA Hagelo] LEH: A

(c)

Fig. 3. von mises stress distribution under concentrated
150N loading to a porous block model, a; 0.8mm,
b; 1.0mm, c; 1.2mm
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Von Mises Stress of Porous Block

O Maximum stress B Minimum stress
e /15
é. 13.137
% 10 9:46 9099
5
72 55
p 0.045068 0.001147 0.099393
HO0.8 H1.0 H12
specimens
Fig. 4. Von Mises Stress of Porous Block
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1.5
© Maxi strian ™ Mini train
1.13

- 1

< 2816 0.784

% -152,

g 0.5

8 0.00389 0.000099 0.0112
HO.8 H1.0 H12
specimens
Fig. 5. Strain of Porous Block
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