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Fig. 1. Finite element mesh layout,
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Ao YoM FQAFE 1180-12807] AEHL
Aol F& 633-68871<] HFAHTable 2).

Table 1. Mechanical property of each material

type
Material Young'smodulus ., .
Poisson’s ratic
type (Kg/mm?)
Oral mucosa 0.35 045
Cancellous bone 153X 10? 0.30
Cortical bone 153X10° 0.30
Dentin 1224X10° 0.30
Periodontal ligament 2.039 045
Gold casting alloy 846X 10° 0.33
Titanium 1122x10* 0.35
Stress absorbing element 3.40X10° 0.30
Post and core 2.14X10* 0.35

Table 2. Number of elements, nodal points and ma-

terial
Group Node Element  Material
NAR-R 668 1252 6
NAT-N 688 1280 6
SCR-R 662 1238 7
SCR-N 682 1266 7
CYL-R 633 1180 9
CYL-N 654 1208 9

NAT : Natural tooth, SCR : Screw type implant,
CYL : Cylinder type implant, R : Rigid connector,
N © Nonrigid connector.
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Kydd$t Daly?e] 2ol wet 2mm 579 7%
g Zehele € ¢ Jed AA FAE e &
AV Bton, 2 X2&] Aurt & 79
AZWNEE HYPTS /MFstoq A2EY Foe ¥
oA &g Aoz AAAY. ¥|2gY AZF
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1. NAT-R A¥

F589 BY 4L AAN2HE A2ul7X 7R
AR HAE RS oA ¥y ng AR
S8 st AN A AFZH A A2
t7x)2 24 A2 FHo] il $3o] AFE
RAE AYdne vlwA addsiA & 249 e
B3ch, Ho F2%(0.77Kgf/mm?) & A2t 72) <]
AZARA FAEAY. FESEHL & A7
HolA 2 AA TAHUR, X9 4N
A F228(4.16Kg/mm? o] FYFL B 5 3l
itk oluf Hd HFE 0.056mmATHFig. 2, 14,
26, Table 3-5).
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2. NAT-R BY

FLE9 ¥ 4 NATR A #4188 &
glolu}, F8 8150l 7talZ A2t #X o A2472]
Atolol Z@A9] Fart AsHEA AT,
A1ATR 24 2 Y dZAF & F&Ho
S ARAME 4y A8F FFdA &
o] BAsges, A2oiFA A2 X l-r9—}
o4 A2 F99 vy L S| EE3IUH
o] &% (148Kgf/mm?) & A2tiTX e} 24 A
AFoA TAHAT. FESHS 4 AT
A LA, Ho FE-SH(3.88Kgl/mm?) < A

Table 3. Maximum principal stress
(unit : Kgf/mm?

257X A"AA BdPsgn), o) Hd ¥y
2 0.074mm%ItHFig. 3, 15, 27, Table 3-5).
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2 €89 IA5S 292, Fd FE28H(7.17Kgf/
mm?) & BG4 AZAFNA st} ol
B Ze 0.166mmAH Fig. 4, 16, 28, Table 3-5).
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F889 £EX P& NAT-N A% wxsht
B3 AERG A2 7R 24 PR B
o] ’9%51%151, xﬂzrﬂ—?iu 2L el v A
3 g (5. 21Kgf/mm )

NAT-R Af’o”’} H) %% °ok’b‘°]‘/} 21]21:}]—‘1-'-72].4 i“"
dZR o & 3o AFHNeH, A f53F
(7.64Kgf/mm®) & ¥] A4 dZFA FAYsAc

olm Huoj wi9lake 0.157mm A M Fig. 5, 17, 29, Ta-
ble 3-5).

Table 4. Maximum Von Mises stress
(unit : Kgf/mm?)

Group Load A Load B Group Load A Load B
NAR-R 0.77 148 NAR-R 416 3.88
NAT-N 5.05 521 NAT-N 717 7.64
SCR-R 1.82 1.96 SCR-R 1.99 2.90
SCR-N 354 397 SCR-N 5.38 571
CYL-R 1.60 1.70 CYL-R 461 7.81
CYL-N 340 421 CYL-N 531 6.11

NAT : Natural tooth, SCR ® Screw type implant,
CYL : Cylinder type implant, R : Rigid connector,
N : Nonrigid connector.
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NAT : Natural tooth, SCR : Screw type implant,
CYL : Cylinder type implant,.R : Rigid connector,
N ! Nonrigid connector.



Table 5. Maximum displacement
(unit : Kgf/mm?)

Group Load A Load B
NAR-R 0.056 0.074
NAT-N 0.166 0.157
SCR-R 0.040 0.068
SCR-N 0.135 0.129
CYL-R 0.041 0.069
CYL-N 0.135 0.130

NAT : Natural tooth, SCR : Screw type implant,
CYL : Cylinder type implant, R - Rigid connector,
N : Nonrigid connector.
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JERES] AN LA} ol Hu)
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F2do BEX e A7 AdEAE A}
ol B2 &tFo] FAL-517] M SCR-R AZH
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AASF L es B 5 Aok FH 184 9E8s
JEWEQ AR & o] IFHIYZL, A2uh+
9] A EARG 2D 2 GEAES 3
oo vlad £ &8o] 2E3Hh Ho 89
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t}. %E3%#e SCR-R A¥T FAlShY dZAHe}
AERES] ZHo ¢ & §go] AFHU2H, Ay
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FEZH(290Kg/mm)-L YSTHEL QA4ANA
dAstgeh. old Ao HHFL 0.068mmol Atk
(Fig. 7, 19, 31, Table 3-5).

7. SCR-N AY

F3Ee BX P42 NAT-N A¥E FAsHA
Hngg dARA H2E & $8o] AFHA
I, 2R JdZYGeN A} Zo] YFHES FHo}
g 59 agx AT 24 X2eH v
oA L $yo] BxIch Hu F5¥H(354
Kgf/mm2)° H Y4 QFRANA LA get &
2 NAT-N AB 7} A8 JEHES H o
oa o] AFHAen, Hul FE3Y(538Kef/

mm?)-& ¥4 AR oA s} o] Hu)
ML 0.135mm A H(Fig. 8, 20, 32, Table 3-5).
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Fg8o BY YA4S NAT-N A¥H fAbshy
JENES AR 3tdt 2o © & SHo] &
A H F$H(3.97Kgf/mm?) & Bl LA A
AAFAAN Ty E. FESHS NAT-N BY =
FAFSHA B X8, o K& (5.71Kgf/mm?)
v nPA AR HEgc) ojd o)
ZFe 0.129mm A Fig. 9, 21, 33, Table 3-5).
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F58o XY NAT-R A¥Hu+= SCR-R
AT gAY on JEWE F29 A2ui7=e]
oA X2 HnE & §¥o] XU Hu
22 (1L60Kgf/mm?) & HEo] AAHA 2
AslEch FESEHS JENE] By T2E9]
FolR ol & $Eo] IFHUL, Hu FrELY
(4.61Kgf/mm?) & ¢ZAEWS] FAEQ o2
oA At ol Hdl HAFL 0.04lmmATH
(Fig. 10, 22, 34, Table 3-5).
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71Kgf/mm®) & YEAEU Y TAES Fo] F 40
A gAEtgo olm Ao ¥ FS 0.069mmATh
(Fig. 11, 23, 35, Table 3-5).

11. CYL-N AH

F2-89 X 342 SCR-N A¥ Y FAHS 3
BgD, FESHE SCR-N AZT A S8
Houl JEREQ AR TXES Fo] B4 5
$go] HFHJU. Hd F&¥(340Kgt/mm?) <
H 2794 AZAFA wAEAL, A FESH(.
31Kgf/mm)HE H2RZAY JARNA LA &)
ol Hu WHFHe 0.135mmAH Fig. 12, 24, 36,
Table 3-5).
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F2-8o] ¥ -2 SCR-N BE 3 44 48
HEw, $#E$EE SCR-N BEI A d4L
Holu JEUES] ZAR I2ES Fo] B9d £
$8o] IAFHUT. A 782 (4.2Kgf/mm?) & ¥
DFAN dFAFA FAAL, Ho FESH(6.11
Kgf/mm?) = Bl QAR A #AsH ). o9

Ao HF2 0.130mmA M Fig. 13, 25, 37, Table

3-5).
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F geds 4aEn. goz QFAEE FU4
HAZ P40 B3] AL AL fHas
ZE 38 39 Lho, 5 49 59 7l

Al AEH -r] Z2 9 vk-g-3 F¥4(bone
activity) oll EH?SL Z7 52 ol g3l AAFHY 77}
AgEojop & Aoz AzHE),
v, & e
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stress
stress
stress
stress
stress
stress
stress
stress
stress
stress
stress

of NAT-R Load A.
of NAT-R Load B.

of NAT-N Load A.
of NAT-N Load B.

of SCR-R Load A.
of SCR-R Load B.
of SCR-N Load A.
of SCR-N Load B.
of CYL-R Load A.
of CYL-R Load B.
of CYL-N Load A.

. Principal
. Principal

{Von

Von Mises
Von Mises
Von Mises
Von Mises
Von Mises
Von Mises
Von Mises
Von Mises
Von Mises
Von Mises
Von Mises
Von Mises

stress
stress
stress
stress
stress
stress
stress
stress
stress
stress
stress
stress

stress of CYL-N Load B.

Mises stress)

of NAT-R Load A.
of NAT-R Load B.

of NAT-N Load A.
of NAT-N Load B.

of SCR-R Load A.
of SCR-R Load B.
of SCR-N Load A.
of SCR-N Load B.
of CYL-R Load A.
of CYL-R Load B.
of CYL-N Load A.
of CYL-N Load B.
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Displacement
Displacement
Displacement
Displacement
Displacement
Displacement
Displacement
Displacement
Displacement
Displacement
Displacement
Displacement

of NAT-R Load A.
of NAT-R Load B.
of NAT-N Load A.
of NAT-N Load B.
of SCR-R Load A.
of SCR-R Load B.
of SCR-N Load A.
of SCR-N Load B.
of CYL-R Load A.
of CYL-R Load B.
of CYL-N Load A.
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CRONE b Gt § LU 6 Last n

N
621



arin e

RIS

1k
LR

i

p

LAP 1 RSE B

(e a

e

i
gl
e’y han

1442
2z zh
AN

o 3E

3

FE

Gengr 4 coass %

ivhor o casy a

PN CTRESS

FEr RS

Eaeliiy

e 6 casy o

622



623



Abstract

A TWO DIMENSIONAL STRESS ANALYSIS OF
FIXED PROSTHESIS WITH OSSEOINTEGRATED
IMPLANT AS AN INTERMEDIATE ABUTMENT

Sang-Soo Park, D.D.S., Mong-Sook Vang, D.D.S., Ph D.
Department of Prosthodontics, College of Dentistry, Chonnam National University

The purpose of this study was to analyze the stress distribution of the natural teeth, the implant,

the prosthesis and the supporting tissue according to the types of implant and connection modality

in

the five-unit fixed partial denture with a implant pier abutment.
A Two dimensional stress analysis model was constructed to represent a mandible missing the

first and second premolars and first molar. The model contained a canine and second molar as abutment
teeth and implant pier abutments with and without stress-absorbing element. Finite element models
were created and analyzed using software ANSYS 4.4A for IBM 32bit personal computer.

The results obtained were as follows :

Implant group, compared to the natural teeth group, showed a maximum principal stress at the
superior portion of implants and a stress concentration at the neck and end portion.
Maximum principal stress and maximum Von Mises stress were always lower in the case of
rigid connection than nonrigid connection. »

A Ccylinder type implant with stress absorbing element and screw type implant were generally
similar in the stress distribution pattern.

A screw type implant, compared to the cylinder type implant, showed a relatively higher stress
concentration at both neck and end portion of it.

Load B cases showed higher stress concentration on the posterior abutments in the case of nonrigid
connector than rigid connector.

A maximum displacement was always lower in the case of rigid connection than nonrigid connection.

These results suggest that osseointegrated implant can be used as an intermediate abutment.
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