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The implant, the abutment, the bone and graft materials are as-

sumed to be bounded and the mesh was generated (Figure 1). 

Forces of 300 N and 100 N were separately applied axially (AX) 

and buccolingually (BL), respectively, to the center of the abut-

ment of totally 6 different FE model and the von Mises stress-

es (equivalent [EQV] stresses) in the structure were calculated 

(Figure 2).

Figure 1:The mesh  form of the superstructure Figure2:Forces and directions 

Results
In all of the six models maximum von Misses stresses occured 

on the side where the horizontal force applied on the abutment 

and the implant  neck. While G1 and G2 showed similar stress 

values with the bone, G2 showed higher values comparing G1 

(Table 2).  Stress values showed an increase while defect depth 

increased.

Table 2: Comparison of the stresses occured on graft materials G1 for the otogenous,G2 for the 
bioglass 45S5  

Moreover,  since defect depth increased, the area of the stresses 

occured on the implant and abutment  expanded, however the 

intensity of the stresses showed a decrease (Figure3,4).

Materials Elas+c  Modulus
(MPa)

Poisson
Ra+o

Density
(kg/m^3)

G1	   14,000	   0.3	   0.0018	  
G2	   35,000	   0.3	   0.0027	  

Titanium	   110,000	   0.3	   0.0045	  
Cor7cal	  bone	   14,000	   0.3	   0.0022	  

Cancellous	  bone	   3,000	   0.3	   0.0001	  

Table 1: Material properties 

Methods and Materials
The 3-D FEA is considered an appropriate method for investiga-

tion of the stress throughout a 3-D structure, and therefore this 

method was selected for bone and implants stress evaluation 

in this study. The software SOLIDWORKS (Yenasoft,Ataşehir,İs-

tanbul ) was used for preprocessing, finite element analysis, 

and ANSYS 14.0 () for postprocessing in the study. A main 3-D 

model of a box shaped mandibula premolar region was de-

signed for testing and analysis.

The model consisted of 2 mm cortical bone with cancellous 

bone inside. By this model 3 bony defects with 1mm width 

were formed, first one was with 2mm height,second one was 

with 4mm height and the last one was with 6mm height. In the 

superstructure the Dental Implant KA had a diameter of 4. 1 

mm, length of 10 mm and H2 abutment were chosen for the 

analysis. Otogenous (G1) and bioglass 45s5 (G2 ) synthetic graft 

materials were applicated into the defects formed before. All 

materials used in the models were considered to be isotropic, 

homogeneous and linearly elastic. 
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Figure 3: The equivalent stress 
values for the model had a defect  
of 6mm depth and graft bioglass. 

Figure 4: The equivalent stress 
values for the model had a defect  
of 2mm depth and graft bioglass. 

  
Figure 4: The equivalent stress 
values for the model had a defect  
of 2mm depth and graft bioglass. 

According to our resuls the stress was highest in the cortical 

bone. As we expected G2- bioglass showed higher stress val-

compared with axial loads .

Conclusions
-

tribution more than the variations in bone, and native bone is 
the primary supporting structure. But as bone resorption  pro-
gresses, the increasing stresses of the cancellous bone and 
implant under lateral load may raise the risk of failure. While 
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