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Fig. 1. Three—-dimensional finite element analysis models «:rerreerrerrereareeeend

Fig. 2. Schematic representation of nodes and elements: - s cosrerrrereeneeancnenf

Fig. 3. Stress contours in the alveolar bone under the experimental

condition I (occlusal VleW)ll

Fig. 4. Stress contours in the alveolar bone around 1st premolar under the

experimental condition (Sagittal VleW)ll

Fig. 5. Stress contours in the alveolar bone around 2nd premolar under the

experimental condition I (Sagittal VleW)ll

Fig. 6. Stress contours of the periodontal ligament on the 1st premolar

under the experimental Condition T e el ] 2

Fig. 7. Stress contours of the periodontal ligament on the 1st premolar

under the experimental COHditiOl’l | R RPN B2

Fig. 8. Stress contours of the periodontal ligament on the 2nd premolar

under the experimental Condition Jree e e 1 S

Fig. 9. Stress contours of the periodontal ligament on the 2nd premolar

under the experimental COHditiOl’l JI ceeeeveee e e | 3

Fig. 10. Stress contours in the alveolar bone under the experimental

condition 1I (occlusal VleW)14

Fig. 11. Stress contours in the alveolar bone around 1st premolar under the

experimental condition II (Sagittal VleW)14



Fig. 12. Stress contours in the alveolar bone around 2nd premolar under the
experimental COHditiOH I (Sagittal VleW)14

Fig. 13. Stress contours of the splinted gold crowns under the experimental



ABSTRACT

The stress analysis of the splinting on the
abutment with the mesial rest

Park, Young—Rok, D.D.S., M.S.D.
Director : Prof. Kay, Kee-Sung, D.D.S., M.S.D., Ph. D.
Department of Dentistry,

Graduate school of Chosun University

The purpose of this study was to assess how the stress distribution
affected to the non-splinted abutment and the splinted abutment with different
alveolar bone level when the vertical load was applied to the mesial rest of

the abutment using the three dimensional finite element analysis model.

The results were as follows:

1. The more unfavorable the alveolar bone was, the greater the stress
value in the periodontal ligament was.

2. As the vertical load was applied to the mesial rest of the abutment, the
load was distributed to the adjacent tooth, tipping mesially the abutment.

3. As the vertical load applied to the mesial rest of the abutment with the
unfavorable alveolar bone, the abutment was tipped much more lingually.

4. When the abutment was splinted with the adjacent tooth, the stress value
showed lower to the abutment, higher to the adjacent tooth.

5. When the abutment with the unfavorable alveolar bone and the adjacent
tooth with favorable alveolar bone were splinted, the stress value of the

abutment showed lower than other groups.



6. When the abutment was splinted with the adjacent tooth, the load of the
mesial rest was directed vertically, and the better the periodontal
structure was, the better the stress distribution was.

7. The concentration of the stress was showed to the connection area of the

splinted crowns.

In conclusion, as the periodontal structure of the abutment is unfavorable, the
proximal plate is necessary to extend lingually in order to prevent the lateral
movement of the tooth, and it is expected to be better that the abutment is
splinted to the adjacent tooth, and it is thought that the connection area of the

splinted crowns is necessary to strengthen.
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Experimental conditions

I: The non—splinted abutment

II: The splinted abutment by adjacent tooth

A: good alveolar bone level around the abutment tooth, good alveolar bone level
around the adjacent tooth

B: good alveolar bone level around the abutment tooth, unfavorable alveolar bone
level around the adjacent tooth

C: unfavorable alveolar bone level around the abutment tooth, good alveolar bone
level around the adjacent tooth

D: unfavorable alveolar bone level around the abutment tooth, unfavorable alveolar

bone level around the adjacent tooth
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Table 1. The number of nodes and elements in this study

Model Number of elements Number of Nodes
A 25295 47394
B 31077 57195
! C 29451 54630
D 29545 48384
A 26158 48566
B 32126 58622
e C 29641 54912
D 25826 47689

I-C II-B

Fig. 2. Schematic representation of nodes and elements
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stress contour ploteZ YERJATE wEtA 7 FAH AHEER FHY S8
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AbgE EA4 %9 g A4 (Young's Modulus @ Modulus of elasticity) e} Z b4
H] (Poisson's ratio)+ Table 204 HoJFT}.

Table 2. Material properties assigned to different material component of

finite element model

Materials Modulus of elasticity (kN/m’) Poisson's ratio
Enamel 46.89 x10° 0.30
Dentin 11.79 x10° 0.30
Pulp 0.002 x10° 0.45
Cancellous bone 1.38 x10° 0.30
Cortical bone

Axial loading 13.79 x10° 0.30
Periodontal ligament

Axial loading 59.99 0.30
Gold 77.91 x10° 0.30
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Table 3. Maximum von Mises stress of the parts (unit: Mpa)

1st premolar 2nd premolar cortical |cancellous
PDL Dentin PDL Dentin bone bone
A 0.166 18.02 0.487 140.2 3.137 0.4154
B 0.198 33.61 0.511 179.5 1.072 0.01245
: C 0.217 14.86 0.692 78.46 1.188 0.01825
D 0.291 83.25 0.742 160.5 8.061 0.5518
A 0.194 47.07 0.281 69.19 1.461 0.03914
B 0.214 27.59 0.301 47.29 0.989 0.03912
! C 0.232 62.65 0.313 25.01 0.728 0.01209
D 0.330 60.23 0.457 74.07 4.798 0.08101

PDL: periodontal ligament
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I-A I-B I-C I-D
Fig. 3. Stress contours in the alveolar bone under the experimental condition I

(occlusal view).

' . ifiﬁ
| / Iié
I-C I-D

Fig. 4. Stress contours in the alveolar bone around 1st premolar under the

/g
A

[-A I-B

experimental condition I (sagittal view).

I-A [-B [-C

Fig. 5. Stress contours in the alveolar bone around 2nd premolar under the

experimental condition I (sagittal view).
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[—A(mesial side) I—A(distal side) I—B(mesial side) I—B(distal side)

I-C(mesial side) I1—-C(distal side) I—D(mesial side) I—D(distal side)

Fig. 6. Stress contours of the periodontal ligament on the 1st premolar under

II-A(mesial side) II—A(distal side) II—B(mesial side) II—-B(distal side)

ALY

II-C(mesial side) II—C(distal side) II—=D(mesial side) II—-D(distal side)

the experimental condition I.

Fig. 7. Stress contours of the periodontal ligament on the 1st premolar under

the experimental condition II.
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I—A(mesial side) I—AC(distal side) I—-B (mesial side) I—B(distal side)

NARRIAR

[-C(mesial side) I—C(distal side) [-D(mesial side) I-D(distal side)

Fig. 8. Stress contours of the periodontal ligament on the 2nd premolar under

the experimental condition I.

S " - I

Wil B
II-A(mesial side) II—A(distal side) II—B(mesial side) II—B(distal side)

i | % 0|

II-C(mesial side) II—C(distal side) II—=D(mesial side) II—D(distal side)
Fig 9. Stress contours of the periodontal ligament on the 2nd premolar under

the experimental condition II.

13



. | | .
.- % .

II-A II-B In-C II-D

Fig. 10. Stress contours in the alveolar bone under the experimental condition

II-A II-B I-C II-D

1T (occlusal view).

Fig. 11. Stress contours in the alveolar bone around 1st premolar under the

experimental condition II (sagittal view).

aS

II-A [I-B II-C II-D

Fig. 12. Stress contours in the alveolar bone around 2nd premolar under the

experimental condition II (sagittal view).

e W WD
II-A [I-B II-C II-D
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Fig. 13. Stress contours of the splinted gold crowns under the experimental

condition II (sagittal view).
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