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Table 1. Physical properties for selected materials

Material Elastic modulus(Mpa) Poisson's ratio
N Ename] 82,600 0.33
Dentin 18,300 0.31
Pulp 2.1 045
Periodontal ligment 689 0.45
Cortical bone 13,700 0.30
Cancellous bone 1,370 0.30
Type 1I gold, 100,000 0.33
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Table 2. Displacement of reference points under each condition {unit:mm)
condition Load Pl Load P2
reference point 3 unit bridge 4 unit bridge 3 unit bridge 4 unit bridge
displacement] NS LS NS LS NS LS NS LS
cusp tip | X | -.0090{ -.0157| -.0016| -.0050| .0026| -.0026| .0062| .0031
Y | -.0347| -.0419| -0274] -.0305| -.0307| -.0356| -.0271| -.0296
T 0358 .0447| .0275| .0309] .0308| .0357( .0278| .0297
mesial X | -.0039] -0076| -0033| -.0059| -.0047| -.0100; -.0040| -.0080
of CEJ Y | -.0355] -.0439| -.0255| -.0202| -.0271| -.0320 | -.0224 | -.0244
2nd T 0357 0446 0257 0205 .0275| .0335) .0227| .0257
bicuspid | distal X | -0038| -.0069| -0022| -.0045| -.0064| -0106| -.0043| -.0083
of CE]J Y | -.0319] -.0380| -.0264| -.0202| -.0328| -.0375| -.0300 -.0327
T 03211 03861 0265 0295 0332 0390| .0304| .0337
root X 0017 0022 .0012( .0012| -.0005{ -.0003| -.0008| -.0008
apex Y | -0178) -.0209| -0150} -.0163| -0170| -.0188| -.0157 | -.0164
T 0179 0210 0150| .0163| .0171| .0188| .0157| .0164
central X | -0088]| -.0146| -.0037| -.0069| -.0016| -.0070| .0010| -.0024
fossa Y | -.0215) -0249| -0190] -.0207| -.0381{ -.0416| -.0367| -.0390
1st molar T 0233| .0280| 0194 .0218| .0381{ .0421| .0367| .0391
(pontic) base (‘)f X 0000( -0037] .0032| .0009! -0020( -.0061; -.00031 -.0032
pontic Y | -.0215| -.0249| -0190| -.0207| -.0371| -.0406| -.0354| -.0380
T Q215 0252] 0193 0207 .0372] .0410| .0358]. .0381
central X | -008l| -0137| -0032| -.0063| -.0045| -.0101| -.0020| -.0056
fossa Y | -.0065| -.0062| -.0073} -.0072| -.0268| -.0270| -.0271| -.0273
T 0104 0150f .0079| .009%| .0272| .0288| .0272; .0279
mesial X | -.0023{ -0060| .0010f -.0012; 0020 -.0013] .0036; .0016
of CE]J Y | -.0120| -0133| -.0113| -.0121| -.0339{ -.0359! -.0334| -.0330
T 0122 0146 0114} .0121| .0339| .0359| .0336; .03%0
distal X | -002%( -0057) 0002( -0016, 0016 -.0013) .0030; .0012
2nd molar | of CEJ Y | -.0025} -0007] -0045| -.0036| -.0211| -.0197| -.0221| -.0213
T 0036 .0058| 0046] .0040| .0212| .0197| .0223| .0219
mesial X 0016 .0013| .0013{ .0009| .0022| .0022| .0020| .0020
root apex| Y | -.0064| -.0061| -0064| -.0061| -.0185| -.0187| -.0184| -.0186
T 0066 .0062| .0065| .0062| .0186| .0188] .0185] .0187
distal X 0008| .0006f .0008! .0005| .0016| .0016| .0016] .0015
root apex| Y | -.0036| -.0027| -0044{ -.0039; -0156| -0152] -0160} -.0158
T 0037| 0028 0044 .0039| .0157| .0153] .0161] .0158

Loading conditions ;
P1: 30Kg on the cusp of the 2nd bicuspid

P2: 40Kg on the central fossa of the pontic (the 1st molar)

Bone conditions ;
NS: Normal condition of supportung bone around canine, 1st bicuspid and 2nd bicuspid.
LS: 5mm loss of supporting bone around canine, lst bicuspid and 2nd bicuspid.

Displacements:

X : X-displacement

Y : Y-displacement

36

T : total displacement
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Displacement under P1-4 unit Bridge-NS

Fig. 7. Displacement under P1-4 unit Bridge-LS

4
tad

e

»

37



F|g 10. Displacement under P2-3 un|t Bndge LS

Fig. 11. Displacement under P2-4 unit Bndge-LS
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Abstract

FINITE ELEMENT STRESS ANALYSIS OF FIXED PARTIAL DENTURE
SUPPORTED BY THE ABUTMENT WITH REDUCED ALVEOLAR BONE

Kim, Young-Gi, D.D. S., Choi, Choong-Kug D.D.S.,
Chung, Chae-Heon, D.D.S., M. S. D., Ph.D.
Dept. of Prosthodontics, School of Dentistry, Chosun University

The purpose of this study was to determine the displacement of prosthesis & abutment
and the stress distribution patterns induced in the periodontium by applying force to the
fixed prosthesis.

Two levels of periodontal support were compared using two-dimensional finite element
stress analysis after placement of 3unit or 4 unit fixed partial denture(FPD) in case of
missing of the lower first molar. o

Concentrated vertical load was delivered at the cusp tip of the second bicuspid or the
central fossa of the pontic.

The following results were obtained -

1. The greater the loss of alveolar bone in abutment teeth area, the greater the displacement
of FPD and the stress concentration in alveolar bone around abutment.

2. The amount and direction of displacement and distribution of stress in the 4-unit FPD
was better than those in the 3-unit FPD.

3. Multiple abutments reduced the amount of mesial and downward displacement of the
weaked abutments and more uniformly distributed the stresses.

47



