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본 발명은 임플란트용 어버트먼트에 대한 것으로서, 더욱 상세하게는 밀착부에 홈을 형성시켜 픽스쳐와의 실링을

증대시킬 수 있는 임플란트용 어버트먼트에 대한 것이다.

본 발명의 일 측면에 따른 임플란트용 어버트먼트는 나사부와, 밀착부와, 헤드부를 포함한다. 상기 나사부는 픽

스쳐에 삽입되어 나사결합할 수 있도록 나사산이 형성된다. 상기 밀착부는 상기 픽스쳐의 테이프부에 삽입되어

접촉할 수 있도록 상기 나사부의 상부에 테이프져서 형성된다. 상기 헤드부는 보철이 결합할 수 있도록 상기 밀

착부의 상부에 형성된다. 특히 이 경우 상기 밀착부는 상기 픽스쳐의 테이프부와 밀착을 강화시키기 위하여 상기

픽스쳐의 테이프부와 접촉하는 부위에 원주방향을 따라 홈이 복수 개 형성된다.

본 발명에 따르면 밀착부에 홈이 형성된 어버트먼트를 제공함으로써, 픽스쳐와 체결시 밀착부의 국소면적이 홈으

로 변형된다. 따라서 어버트먼트와 픽스체의 밀착성을 증가시켜서 실링 효과를 증대시킬 수 있다.
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DEVELOPMENT OF A NEW SEALING ABUTMENT FOR IMPROVING THE CONTACT STATE 
BETWEEN THE ABUTMENT AND FIXTURE

RESEARCH OBJECTIVE :

After the concept of body and noble metal osseointegration had been reported, many researches, experiments and clinical applications had passed, scientific verifications were made and 
the effectiveness of reliable implants was proven. But the size and shape of screw, screw joining force and the chewing force is still being researched. The present research is to address 
the loosening problem in the conventional abutments by proposing to make a sealing abutment with a different shape in which its usefulness is verified by the Finite Element Analysis.

RESEARCH MATERIALS AND METHOD : 

Analysis is done by using the Fatigue Experimental Method ISO 14801 Application for Conventional Dental Implant System. Here the Finite Element Analysis on the contact state where 
the stress is put between the abutment and the fixture is considered, 3D Modeling using ANSYS Workbench is done, and separate case analysis is done on the Sealing abutment and the 
Conventional abutment.

RESULT :  

1. Separate case analysis is done on the Sealing and conventional abutment 
2. In the case of the conventional abutment, there is less contact in the fixture. Here gaps can be seen in the abutment and the fixture. 
3. In the case of the Sealing abutment, few gaps occurred in the fixture section. This means that contact capacity in the abutment and fixture is excellent. 
4. In the case of the sealing abutment, when 774.98MPa of pressure and 880MPa of material tensile strength is allowed in the contact part, form separation occurring in the elastic region 
can be seen.

CONCLUSION :  

The ideal basis of the conclusion is that as gaps frequently appear on the fixture portion when conventional abutment is used, the sealing abutment idea is proposed and the analysis 
performed has verified the result. Therefore in this research, the proposed sealing abutment’s new concept of having the high contact capacity as the pressure in the cylindrical surface is 
uniformly distributed, a very effective sealing effect can be seen. 
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INTRODUCTION

After the concept of body and noble metal osseointegration had been reported, many researches, experiments, and clinical applications had passed, scientific verifications 
were made and the effectiveness of reliable implants was proven. Therefore, the role of implants as teeth replacement and researches on its biofunctionalilty are actively pro-
gressing.
Researches on Implants are about the size and the shape of thread, the size and shape of the abutment, the screw joining torque and the chewing force. Of them, the effect of 
chewing force on bone loss, sinking and loosening conditions has been reported. In the case of conventional abutment loosening occurs. The perfect contact of wide surface 
to surface is thought possible but in reality is impossible. The teeth characteristics and repetitious chewing force shown in Fig. 1, the surface contact deformation causes gap 
in the fixture. When a gap or loosening occurs, adhesion of bacterial material to the teeth causes teeth sinking and fracture in the fixture, the patient has to go to the hospital 
again because the gap has to be tightened and have the inconvenience of having another fixture treatment. Various researches are being done to reduce the gaps and im-
prove the existing implants. 
The various components of the manufacturing phase are as follows; the manufacturing precision by the time of implant making, the precision of the machine itself, the manu-
facturing process according to used tool and wear, the temperature change according to time, the vibrational effect of machine and tool, and the error in linear Interpolation 
Algorithm which decreases the manufacturing precision when two axis move simultaneously.
The method for solving problems like this is to increase the grinding process; the precision quality is increased by one stage so the cost of production increases. The grinding 
process presents a difficulty in the normal process for the fixture which has a very small inside diameter of not more than 3.5mm. To complement this research, factors were 
searched for methods of improvement, implant placement and the effect of implant manufacturing to show the important role of abutment features and design concept.
In this research the concept of the abutment design is to have a new design that considers the proposal of a sealing abutment and the contact state between fixtures in which 
the effectiveness of the present product is verified by the Finite Element Analysis.
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Repetitive chewing forces

A gap is 
formed

Fig. 1
External force in the conventional abutment creates gaps
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Research Subject and Method

1. Sealing Abutment Proposal
When coupling Fixture and Abutment, surface contact on the Tape is needed for the inner surface of the fixture and the outer surface of the abutment. Also the perfect contact 
surface of the fixture and abutment in the tape surface processed by Lathe Machining is impossible in reality.
Theoretically, the loosening mechanism known in fixtures and abutments that happens at local contact is unpredictable due to local plastic deformation which forms the gap in 
that part. The constant chewing pressure on the gap eventually causes the loosening of the screw. Fig. 1 shows the current state occurring in the gap in the external surface of 
the conventional abutment. Food debris gets in between the minute gaps which cause the loosening of the screw, sinking and fracture in the fixture occurs.
This research is to address the problem of fixture and abutment surface contact with the development of an abutment that has a new feature. Or, by making grooves in the Ta-
per circumference of the abutment that acts as chewing force in the teeth, the chewing pressure on the contact surface is concentrated. Such relatively flat elastic deformation 
occurs on the circular surface of abutment with coherent pressure. When chewing force is applied on the contact surface, the contact is more adhesive and a more effective 
sealing effect is formed with the elastic deformation of the surface to surface contact
Such sealing effect is often used in industrial and real life. The elastic rubber of the tire thread in the tore structure concentrates the force in the concave space when force is 
subjected to the ground and the surface contact area. A wider surface in the piston ring or the sole of the shoes when used uniformly distributes the contact force overall mak-
ing it more effective.
When such original principal application in the abutment is applied, the distribution of force in the protruded circumference of the abutment prevents the screw from loosening 
and the abutment from swaying. Fig. 2 shows such developed concept of the sealing abutment.

Sealing Abutment

Fig. 2
Grooves in the sealing abutment
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2. Finite Element Analysis on the Sealing Abutment

2.1 Analysis Constraints

In this research, analysis is done by using the Fatigue Experimental Method ISO 14801 Application for Conventional Dental Implant System. Force is applied on the upper 
portion of the abutment with an inclined force of 30. Table 1 shows the mechanical properties of the abutment and fixture.
In reality, fractures appear between the abutment and the fixture. Modeling is done on the contact state portion between the fixture and abutment with focus on the portion of 
the contact state except that this portion is simplified in modeling. 

Table. 1
Mechanical Property of Ti-6A1-4V



Clinical Research in Yonsei Univ.

2.2 Analysis Result

Separate analysis is done on two cases of conventional and sealing abutment. The bar is the same as the modeling in Fig. 3 and the slip on the mutual contact between the 
abutment and the fixture is shown.
In fig. 4 the boundary conditions are the same, the external fixture is in fixed support and the symmetry modeling is given symmetry conditions. In Fig. 5 a pretension load of 
177.4N is applied to the space between the abutment and the fixture same as in the screw’s initial pressure. In reality, this is applicable to 0.35Nm of the screw joining torque. 
Meanwhile a 250N external chewing force is applied to the upper part of the abutment in a 30 slope, and the contact state of the abutment and the fixture has a 0.2 friction 
coefficient.

Fig. 3
Modeling of the 
abutment and fixture

Fig. 4
Boundary Conditions

Fig. 5
Preloaded Joining Force
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Fig. 6
(a) Conventional Abutment

Table. 2
Result of the FEA

Fig. 6
(b) Sealing Abutment

Fig. 6 Analysis Result

3. Analysis Result
Analysis on two separate cases as screw joining force and 30 slope force is considered. Case 1 is the analyzed condition of the abutment without grooves as in the case of 
the conventional abutment and case 2 is abutment with grooves as in the case of the sealing abutment. Figure 6 and Table 2 shows the analysis result. 
In Fig 6(a) upper right and lower left portion result shows blue color which means there is no contact in the fixture. That is, in between the Abutment and the fixture, gap can 
be seen. Whereas in Fig 6(b) the gap can only be seen on the top right of the projected sedentary part of the sealing abutment and in other parts the force is relatively distrib-
uted. This means that the gap almost does not occur overall. In the above symmetry modeling drawing, considering the opposite situation, it is known that gaps occur more in 
conventional abutment than in sealing abutment.

Table 2 shows that the joining force in Case 2 is twice as high as in Case 1. In this case joining force of the sealing abutment is relatively higher than that of the conventional 
abutment which means more effective sealing effect.
Whereas, Table 2 shows the max. stress in case 1 and case 2 which has a little difference. Considering the tensile strength of 880 mpa in two cases, the change in elastic 
range that occurs can be seen.
At least in the shown result, the circumferential distribution and the joining force of the sealing abutment is higher than that of a conventional abutment which means that the 
sealing effect is much effective.

Max Stress Contact Pressure Max Deformation

Case 1 374.9 MPa 362.16 MPa 2.14 x 10  mm

Case 2 334.6MPa 774.98 MPa 2.07 x 10  mm

-2

-3
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CONCLUSION

The present research is the idea of reducing the gap that occurs in conventional abutment that appears between the abutment and the fixture, and proposes the abutment that 
has grooves that forms the sealing abutment. Finite element analysis in consideration of the pretension and surface contact is performed and verified.
Analysis on conventional abutment is also performed and the result is compared. In comparison of the sealing abutment and the conventional abutment, it showed that the 
joining force of the sealing abutment is higher, gaps in between the fixture and the abutment relatively does not occur and the elastic range of the abutment has also been 
seen. Therefore this research proposes the concept that the circumferential force distribution and the joining force of the sealing abutment is much higher than the convention-
al abutment thus having a much greater sealing.
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