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ABSTRACT

A dental implant replaces tooth root and the bandetter preserved. A dental implant provides namreantages
over other tooth replacement options. In every doord when a load is applied on the implants resudtress in
adjacent bone too. The amount of the stress datesrtthe life and stability of the implants.Diffetréactors have
effect on the amount of the stress. The two matorf&which have significant effect on the stressthe implants
geometry and material. In the study, four modelsylnder and three conic with various angles, builth 80%
crystalline HA coated ECAP nanostructure titaniundgporous titanium were analyzed.FEM analysis catetil
with theANSYS 14 software. The results show thgtidraffect of implant’s material on the maximunuiealent
stress in the bone. The results indicate that dgin80% crystalline HA coated ECAP nanostructutaniium
implant has the minimum stress concentration.
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INTRODUCTION

Dental implants along with high fatigue strengtld &mw modulus of elasticity should have high colwosresistance
and be biocompatible. Commecially pure titaniurapite itssuperior biocompatibility has low strengthich is not

proper for using as an implant.[1-5]Substantiaitgnium alloys like as Ti (Grade5) due to theiodmmpatibility

and high strength are good choice for implant suirst.[6-11,1] However, aluminum and vanadium cdndéithe

alloy have toxic effect and in long term whentheleasein the body may cause various diseasesdikarecer and
Alzheimer. [12-15]

Increasing the strength of the CP-Ti is a solutmthe problem. Equal channel angular pressing (BECA a new
method which increases the strength of the CP-Th wiaking a nanostructure. The resulted nanostrcti
strength is almost equal to Ti(Grade5). [1, 5]hditinstability and poor osteoconductivity are weadints of
nanostructured titanium. Utilizing porous Ti becaws its biocompatibility and corrosion resistaiice@ solution to
the problem. Porous Ti absorbs nutrients and oxyayesh improves adhesion by increasing bones gromtih i
implant’s pores.The other solution is using HA @ogs which is biocompatibility and can bond to bonstantly
and promote implant stabilization. [16-19]

In the study, the two porous and HA coated nanottra titanium as implant materials are investidafgo, 21]

The aim of the study is minimizing the stress whiaplant makes in the bone to decrease fractursilpitiy in the
bone and implant. There are various factors efgeiss amount with using these materials as ingpl@ne of the
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important factors is the shape of the implantssThactor rarely has been investigated before. Berent designs
of implants have studied by finite element metheEN]). [22-24]ANSYS 14.0 software is used to condhet FEM
analysis.

MATERIALSAND METHODS

Bone, implant and HA coatings assumed to be istmtrapd their properties are shown in Table 1. [R5 27]

Table 1.Materials specifications

Material Modulus of elasticity(GPa) Poison’s rafio
Porous Ti 41,36 0,35
Grained Ti 100,2 0,42
Cortical bone 13,7 0,3
Cancelous bone 1,37 0,3
80% crystalline HA 95 0,28

The outer layer of the bone has higher moduludastieity than the inner layer as shown in tabl&te outer layer
called cortical bone and the inner layer calledceflous. Porous titanium,80% crystalline HA of Orhéh thickness
coated ECAP nanostructure titanium are used asimhphaterials. In the study, four different modkeineplants are
analyzed. 3D models of four different implantsaesigned by SolidWorks 2013 software. The lengttalbthe
implants is 13mm. 10mm of the implants are threaaliéd the pitch of 1.2 mm and the thread depth.8frim. One
of the implant models is cylinder with the diamed&B.7mm and the three others are conic with #eeld diameter
of 3.7 and top diameters of 3.1mm, 2.5mm and 1.9asnshown in figure 1. As shown in figure 2 a
20mm*14mm*25mm block is taken as the mandible b2, 27,28]

I 1T I 1A%

Fig. 1. Different model of dental implant
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Fig. 2. Different model of implant-bone

In the ANSYS 14.0 software, bonded contact typehigsen for the all surfaces contacts and a 2004l foice
applied on the top of the implants. Side surfaces@ttom of the mandible bone have been fixed|T[@5ahedral
elements have been used to mesh the 3D model pr@seshown in figure 3. Number of elements forrgvaodel
is about 1370000. Element quality and skiwnes®a&® and 0.22, respectively.

——
TSR
)

Fig. 3.Finite element model of bone-implant with HA coating
RESULTSAND DISCUSSION
Maximum equivalent stress is calculated in theicaltone for all the four models.The resultedstes of models

[, I, Il and IV are 23.9, 22.565, 21.069 and ZB1IMPa for porous titanium and 28.748, 27.681, @7.8nd 26.
024MPa for 80% crystalline HA coated ECAP nanostrectitanium as shown in figure 4.
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B Porous Titanium

Fig. 4.Analysisresults

The maximum equivalent stress in cortical bone m@djacent to the implants in the all models. Blress
concentration in the cortical bone for the modehich possesses maximum stress among the all misdgiewn in
figure 5.

Fig. 5.The stressesin the cortical bone
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The paper results indicate that 80% crystalline ddated ECAP nanostructure titanium has better pagnce than
porous titanium as an implant material due to mawmequivalent bone stress. The comparison of maximu
equivalent stress for different models’s anglesnshthat the models with lower angle has lower stgesand the
minimum stress belongs to the cylinder model (mddgl

CONCLUSION

A dental implant’s life and stability depend on @maount of occurring maximum equivalent stresharmandible
bone. So minimizing the stress is the aim of thelsFor the purpose of evaluating the effect oflanpmodels and
materials on the maximum stress in cortical boriEyIFanalysis has conducted. The results indicate djdander
80% crystalline HA coated ECAP nanostructure titamimplant has the minimum stress concentratiohZIMPa.
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