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Fig. 1. Implant components.
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(© (d)

(a) Abutment screw, (b) Fixture, (c) Zirconia abutment, (d) Titanium abutment.
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Table 1. Implant components used in this study

Components Size

Material

GS II fixture
US II fixture
Ti Abutment
Zirconia Abutment

Abutment Screw

Crown 8.5mm X 11.0mm X 13.5mm

@ 40mm x L 11.5mm
@ 40mm x L 11.5mm
@ 50mm x H 5.5mm

@ 2.0mm x Pitch 0.4mm

CP Ti Grade 4
CP Ti Grade 4
CP Ti Grade 3

@ 5.0mm x H 5.5mm 3Y-TZP

Ti alloy (Ti-6Al-4Va)
Gold Alloy (ADA type III)

@: diameter, L: implant length, H: abutment height

CP: commercially pure, Ti: titanium, Y-TZP: yttria tetragonal zirconia polycrystal

AVAYsS
N

S
)

A

N

=

A

2w

e
e

s
7
&

> o
XA
VA, N
<SR
yrall CEREA

L

Atk
I
S

"'%}
LR
B

B
REERE
oo

Fig. 2. Mesh status of three dimensional finite
element model with internal conical

type implant system.
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Table 1. Material properties

Components Material Young’s modulus (GPa) Poisson’s ratio

Fixture CP Ti Grade 4 105 0.34

Abutment CP Ti Grade 3 104 0.34
3Y-TZp 205 0.31

Screw Ti Alloy Grade 5 (Ti-6Al-4Va) 113 0.342

Gold Crown Gold Alloy (ADA type III) 170 0.3

Bone Cortical bone 13.7 0.3

Cancellous bone 1.37 0.3
CP: commercially pure, Ti: titanium, Y-TZP: yttria tetragonal zirconia polycrystal
Table M. Processing of contact

Contact position Region (contact/target) Process

Fixture/Abutment interface Morse taper of fixture/ Frictional

: Conical joint taper of abutment

Fixture/Abutment interface Platform of fixture/ Frictional

: Butt joint bottom of abutment

Screw/Abutment interface Bottom of screw head/ Frictional

bottom of inner screw hole of abutment
Screw/Fixture interface Thread of Screw/ Frictional
inner-thread of fixture
Crown/Abutment interface Inner surface of crown/ Bonded
external surface of abutment
Fixture/Bone interface All lateral surface of fixture Bonded

e
=3

23 A A EE 3mm HAZ] 250N F
A ste= A7k (Fig. 4.
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Table IV. Maximum equivalent stress of each abutment (unit : MPa)

Internal conical joint type External butt joint type

Titanium abutment 478.45 480.85
Zirconia abutment 550.72 547.24
Table V. Maximum equivalent stress of each fixture (unit : MPa)

Titanium abutment

Zirconia abutment

Internal conical joint type

External butt joint type

432.29
417.25

416.56
431.81
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Three-Dimensional Finite Element Analysis for Comparision hetween

Titanium Implant Abutment and Zirconia Implant Abutment
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'Full-time instructor, “Graduate student,
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Recently, restoring implants in the esthetically demanding region, zirconia-based materials are widely used due to their
superior mechanical properties, accuracies, and esthetics. The purpose of this study was to investigate the load transfer and
mechanical stability of zirconia and titanium implant abutments by using the three-dimensional finite element analysis
model. The internal conical joint type and external butt joint type implant system was selected as an experimental model.
Finite element models of bone/implant/prosthesis complex were constructed. An load of 250N was applied vertically beside
3mm of implant axis. Stress distribution of zirconia and titanium implant abutment is similar. The maximum equivalent
stress of titanium implant abutment is lower than zirconia implant abutment about 15%. Howevere considering a high
mechanical strength that exceed those of titanium implant abutment, zirconia implant abutment had similar mechanical
stability of titanium implant abutment clinically.
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