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Fig. 4. Application load to the 2nd molar of rigid connector
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canine nd premolar 2nd molar

02" = 10.1kg/em® 0B = 3Likg/em? o2 = 97.5kg/em?

b) Stress distribution of buccolingual slice

Stress distribution of application load to the 2nd molar of rigid connector



d) Load site
Fig. 6. Application load to the 2nd molar of nonrigid connector

Site of vertical load. 2nd molar (nonrigid connector)
Mesjodistal view

M

2nd premolar

Site of vertical load: 2nd molar (nonrigid connector)
Buccolingual view

2nd molar
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a) Stress distribution of mesiodistal slice b) Stress distribution of buccolingual slice

Stress distribution of application load to the 2nd molar of nonrigid connector
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b) Mesiodistal slice view

e

d) Load site

¢) Buccolingual slice view

Fig. 8. Application load to the 1st molar of rigid connector

Site of vertical load. 1st molar (rigid connector)
Buccolingual view Site of vertical load: Ist molat (rigid connector)
Mesiodistal view
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, o =1359kg/m’ oD% = 37.3kg/em® 02 =728kg/m? oD% = 70.3kg/om?
o™ = 1538kglom” 0B = 98.8kg/em aggax ;97.1k&’cm’

a) Stress distribution of mesiodistal slice b) Stress distribution of buccolingual slice

Fig. 9. Stress distribution of application load to the 1st molar of rigid connector
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¢) Buccolingual slice view d) Load site

Fig. 10. Application load to the 1st molar of nonrigid connector

Site of vertical load: 1st molar (nt')nn'gid connector)

Buccolingual view Site of vertical load: 1st molar (nonrigid connector)

Mesiodistal view

ey
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18 = 117.5kg/em? o8% = 195 8kg/em? ¢ o = 75 6kg/om? o? 78.3kg/cm 43 58.0kg/em® oF 94.5kg/cm
a) Stress distribution of mesiodistal slice b) Stress distribution of buccolingual slice

Fia. 11. Stress distribution of application load to the 1st molar of nonrigid connector
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Table I.

Thickness and fringe orders of each slice

_.62_

$1re;t1on of view Mesiodistal view Buccolingual view
eet
Connector | \Thickness and Canine 2nd.1 2nd. | o ine | 2R Znd.
fringe order premolar { molar premolar | molar
Loading position
t 4.95 5.0 5.1 10.8 10.5 11.7
2nd. molar
N 2 7 | 12.5/6 1 3 10.5
Rigid _
t 5.3 5.5 5.6 10.2 11.2 11.6
1st. molar
N 8 5 7]5 3.5 7.5 7.5
t 5.6 5.7 5.75 10.75 9.4 11.5
2nd. molar
o N 3 5 8/7.5 2.5 6 14
Nonrigid
t 5.55 5.55 5.75 11.8 11.25 11.5
Ist. molar
N 6 10 8/4 8.5 6 11
t : thickness of slice (mm)
N. fringe order
Table [I. Maximum compressive stress of each root
DI . £ vi Mesiodistal view Buccolingual view
irection of view 2nd. 2nd. 2nd. 2nd.
Con- Teeth Canine 2nd. molar | molar Canine 2nd. molar | molar
nector Loading position premolar | mesial | distal premolar | mesial | distal
root root root root
Rieid 2nd. molar 43.9 141.3 191.8 | 85.2 10.1 31.1 97.5
igi
1st. molar 153.8 98.8 1359 | 97.1 37.3 72.8 70.3
2nd. molar 58.2 95.3 151.2 | 148 25.3 69.4 132
Nonrigid
1st. molar 117.5 195.8 151.2 ] 75.6 78.3 58 94.5
(Unit: Kg/cm?)
2o A1l FAe] Fe b A Axel o g2 v} Ao wHAsE AHdhESH S e
Aol depbe B AzHTAY $HAFE Ao
%01%311 A24F Ao A& vlxdA ekl 2) 7 AR Y FHzA ] WAl A HTHo
g 119 a)shb) & U4 AdA A ¥4 A9 dE TAGARRAL wag AR
/‘110* A AEn AZee ATy WAL W] &L
o2 ALaE $ELEY L2 2 2A7F ekl % AR S FgzAol e SHo 9ol
. LA AAAA Ao vl dAAAA HF
otefel mtefnz) < (Fig.129 Fig.13) = 294 A & vlasty] Hstod vadygdZ A F el 4
Al| 2 gd A 2 szl 7 A ESHE 24 AA A A A ol A2




Max. comp.
stress (kg/cm?)
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501

2nd molar

2nd premola
Position

Rigid
connector (load
: 2nd molar)

B Rigid
connector (load
: 1st molar)

Nonrigid
connector (load
: 2nd molar)

Nonrigid
connector (load
: 1st molar)

Canine

Fig. 12. Maximum compressive stress as shown in mesiodistal slices (Load: 56.7Kg)

140y

1201

Max. comp. 1004

stress (kg/cm?)
8
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Position

Rigid
connector (load
: 2nd molar)

B8 rigid
connector (load
: 1st molar)

Nonrigid

connector (load
: 2nd molar)

Nonrigid

connector (load
: 1st molar)

Fig. 13. Maximum compressive stress as shown in buccolingual slices (Load: 56.7Kg)
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1apie iil.

Comparison of maximum compressive stress for nonrigid and rigid connector

Direction of view

Mesiodistal view

Buccolingual view

Ratio Teeth Canine 21d: 2nd. molar  2nd. molar . .~ 2nd. 2nd.
i iti premolar mesijal root distal root -~ premolar molar
Loading position
on 2nd. molar 1.33 0.67 0.79 - 2.51 2,23 1.36
Or Ist. molar 0.72 2.77 1.11 2.1 0.8 1.48
Or: Maximum compressive stresses for rigid connector
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Abstract —

A PHOTOELASTIC STUDY OF THE STRESS DISTRIBUTION IN THE
SURROUNDING TISSUES OF THE FIXED PARTIAL DENTURE WITH
INTERMEDIATE ABUTMENT

Kwang Hyun Jo., D.D.S., M.S.D., Boo Byung Choi, D.D.S., D.D.Sc.,
Nam Soo Park., D.D.S., Ph.D.
Dept. of Prosthodontics, College of Dentistry Kyung Hee University

The purpose of this study was to evaluate the stress distributions of the fixed partial denture
with five unit intermediate abutment. This fixed partial denture was attached to a three dimen-
sional photoelastic epoxy resin model.

Three dimensional photoelastic models were used, with the stress areas recorded photogra-
phically. ’

A vertical load was applied to the second molar, which is the most posterior abutment of
the fixed partial denture. Similarly, a vertical load was applied to the first molar because this
tooth receives the heaviest masticatory load. These loads were added to two types of fixed partial
denture. the rigid connector, and the nonrigid connector which was connected on the distal
side of the intermediate abutment by a key and keyway device,

After the stress patterns in surrounding tissues were observed, the following conclusions were
as follows:

1. When the vertical load was applied to the first and second molars on the occlusal surfaces,
the surrounding tissues of the roots of the canine, the second premolar, and the second molar
were all compressive stresses.

2. When the vertical load was applied on the occlusal surface of the second molar, the tissue
surrounding the roots of the canine, the second premolar, and the second molar all showed
more stresses with the nonrigid connector than with the rigid connector.

3. When the vertical load was applied to the occlusal surface of the first molar, the stress con-
centration on the canine and the second molar was similar, whether the rigid or nonrigic
connectors were used. However, on the second premolar, the stress concentration shown
by the nonrigid connector was noticeably more than that shown by the rigid connector.

4. Whether the rigid or nonrigid connectors were used, when the load was placed on the first
molar, the stress concentration on the canine and the second premolar was greater than that
observed for the second molar. When the load was placed on the second molar, the load

affected the second molar more than the canine and the second premolar.
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PHOTOGRAPHS OF THIS THESIS
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1. Application load to the 2nd molar
1) Application load to the 2nd molar of rigid connector

a) Mesiodistal slice view b) Buccolingual slice view
2) Application load to the 2nd molar of nonrigid connector

a) Mesiodistal slice view b) Buccolingual slice view

2. Application load to the 1st molar of rigid connector ~ 37°/ 91572
1) Application load to the 1st molar of rigid connector

a) Mesiodistal slice view b) Buccolingual slice view
2) Application load to the 1st molar of nonrigid connector

a) Mesiodistal slice view b)  Buccolingual slice view



