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UNaaLia Abstract
msuaszimeseilouitinludiefmudduis Finite element analysis (FEA) is a mathematical
IndinAans it AUTEI A NLUUS a8 T technique which is the approximate model solutions
ﬁ@ymiw‘uaumsL%qauﬁuéﬁiaamﬂ%ﬂismmmaﬁws‘ of partial differentiate equations. This technique is
AsilsTuemudenldtunidemnssy thluus s‘qmﬁ not only commonly used in engineering, but also has
ToiuuraeEIvTINAINTIATILRTITINaAIEmS  been applied in several multidisciplinary sciences,
Iuﬁa@maﬁummiu LLazg‘Uqumsﬂizmamﬂmé’u including biomechanical investigation in dental
LLazmmLﬂ%‘&lﬂﬁLﬁﬂ%‘w{Jmﬂ%}mu 38N19A9naniiie  materials and the distribution pattern of stress and
JupsesilefigreWamuin1seanuuy wazn15Anw)  strain that generated from oral function. This method
ﬂ’JWiJLsﬁﬂﬁubLﬁiswj’]ﬁaﬂﬁULﬁ@Lﬁ@ﬁﬁ%ﬁm Faduish  is useful for improving in material design and
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studying the harmonization of material to living
tissue. Itis repeatable, low producing cost, comfortable
to simulate and develop a positive end result.

This literature explains and emphasizes on the
basic knowledge of FEA, including FEA methodology,
mechanical behaviors of the material and its

application focusing in implant dentistry field.

Keywords: finite element analysis, application in

implant dentistry
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Figure 3
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Figure 4

(AL Uav970 Rao SS. The finite element method
in engineering. 5" ed. Elsevier; 2010: 53-60.)
The illustration shows the basic shape of the
element in 2 dimensions (modified from Rao SS.
The finite element method in engineering. 5"

ed. Elsevier; 2010: 53-60.)
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(AL UaY970 Rao SS. The finite element method
in engineering. 5" ed. Elsevier; 2010: 53-60.)
The illustration shows the basic shape of the
element in 3 dimensions (modified from Rao SS.
The finite element method in engineering. 5"

ed. Elsevier; 2010: 53-60.)
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Table 1  For calculation in finite element shows the literature reviews of the Young’s modulus and Poisson ratio
AR a0 WHAI91984 uondavods ansndutives
(Physical properties of material) (Reference) (Young’s modulus) (Poisson ratio)
(MPa)
Bedlenduwiens Yamada et al.1970%" 34 0.450
(residual ridge mucosa)
WBudinu3viud Shahmiri et al. 2014 0.69 0.450
(periodontal ligament) Farah ct al. 1989“” 0.69 0.450
ﬂiz@ﬂﬁu Nakamura et al. 2014 11,760 0.250
(cortical bone) Antenucei et al. 2010 13,700 0.300
Farah et al. 1989 13,700 0.300
Merdji et al.2010"*” 14,500 0.323
ﬂiz@ﬂiﬂi\‘l (spongy bone) Nakamura et al. 2014%? 1,470 0.300
Antenucci et al. 2010“” 1,370 0.300
Merdji et al. 20107 1,370 0.300
WMABUNY (enamel) Nakamura et al. 20147 41,400 0.350
Tanne et al. 1989 22,700 0.300
Lﬁaﬁu (dentin) Nakamura et al. 20147 18,600 0.350
Shahmiri et al. 2014 41,000 0.300
Farah etal. 1989 18,600 0.310
Tanzidelauoad-lasidew Nakamura et al. 2014"*” 70,000 0.300
[metal alloy (Co-Cr)] Shahmiri et al. 2014 211,000 0.300
Antenucci et al. 2010*" 206,900 0.330
L5%U (resin) Nakamura et al. 2014%? 2,450 0.300
Shahmiri et al. 2014 2,200 0.310
Takayama et al. 2001 2,000 0.300
nidteslnimidlen Shahmiri et al. 2014 110,000 0.330
(titanium implant) Antenucci et al. 2010V 103,400 0.350
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Figure 6 The illustration shows graphic and numeric

output data at the contour of maximum von

Mises stress from 3D FEA by Abaqus program
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