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ABSTRACT

This paper is to evaluate the stress distribution and displacements around the single implant restoration

in dentisry. The computer simulation technique using FEM was applied to the analysis, and four loading

inclination were studied: vertical(0*), 157, 307,

45° with respect to implant axis. The magnitudes of

occlusal force were 100N, 200N, 300N, 400N and S500N. The computed result shows that the stress on a
single implant restoration increases as the load or the inclined angle increases, and that the change in

loading inclination has a greater effect on the stress distribution than that of the load magnitude.

Key Words © Implant(3 A E), Restoration( 238 &), Occlusal Force(x¥3), FEM(f#24)

.M E

1969 2499l el Branemark ol o8] ¥A % =
2ol ARH APE viste T FFH Ade] &
AR olFz HIde YBAE &4 TF 7%
HEZ 3 BAAQ Moz & FAYE
o ojulet B FAo fabe] AsolE FYAM
Hgsn ot

YEAEY 715 AFXY JTE R FYste
Aol A4 A FFoz EHE Hol7] HE 7
5 2 Ey%A 2AHE AAYE A AA §
g gAUAM F EAANL F A' A9%H 43
o]l Ego| HEHUUY & Aon 53 /A B3
BoQel shtel I BALHL YFTAE A
FodRo] o] SHol i AAAAMY FH
AZoie g3 Agoz wEse 7% FF 3
A HEP e Bilo] deld & Yot R
X YEAES] A I YFTAIEY AYAHL 2%

4

Aejelmz g9 BIEgol AAAsle oo
getd, A&ssHe TEES A2 HE A dd
AN BEAAD 4 e digtel Hasit 23, BIEE
o] AEHo g RAHY HsME AAY 3F F
BAS 94 ¥v B WA ol HHd &
g 5 ASE Ao a”

Rigers¥e ZHL4 JEUEY AL 4F
2 e gagHe] AAF ALHA G=F
BHEZ 7ld L HA EHNE ¢ UAESF
taelg JEAET P4Folgn Ao, Saka-
guchi$™®e 239 fasye olsd #3F¢
7tete F9 2@ F8 Gold screwd] ¥Hg-& AT
P, screwd 29 ¥ YEHE FBY cusp tip
of 432 urgke] & 718 AFF ZH Gold screw
9} Abutmentrlol, @3 XX Alele] #e7t o
ojus ZolEo] 93] Gold screw heads}t & A}
ojo] &7 Byt dojddn BudHh
Z-AEYE AW dF AFE AL FYPH

— 540 -



F"’"’“ 0 e 15 e 5' Fig. 9€ 330 Y43 ¥ = (300N), AR FREAAN
. o 8% dxe) BE 1,9 PEE BAFT 3
' SzaME FASE wa M2 wEgel IEE
E 2ol Uehted HUg(1107MPa)o) 339 ud
o | ,).. 2 Abutment screw®) oA LRIl A BRI,
: . HAZ(-113.1MPa)& 35 %0l Yepsch 33 Zol
AdsE ot oA JEAEY A WAS ¥
WAl AL Abolol A Huigks Hagtol veheh

15°

Y-Normal stress (MPa)
[
T

N
8
I
[ e
[en}

-1 0 1 2 3 4 5 [} 7
Path along Gold screw (mm)

Fig. 6 Stress( g,) vs. change of load inclination
in load 300N
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Fig. 7 Stress( g,) vs. change of load inclination

in load 300N
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Fig. 8 Stress( g,) vs. change of load inclination
in load 300N
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Fig. 4 Displacement vs, change of load
inclination in load 300N
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- Implant: Standard, 10mm, & =3.75mm

* Abutment: Standard, 4.0mm, & =4.5mm

- Gold cylinder: Standard, 4.0mm

- Gold screw: flat head, slot
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Table 1. Relevant properties of material used

in this study
Materisl | T | o'
Cp Titanium 110,000 0.33
Type I Gold 90,000 0.33
Compact Bone 13,700 0.3
Cancellous Bone 1,370 0.3

22 332U Ay

822 T 2HEF 32 zpe 2R Tz
FRelA o2 100N, 200N, 300N, 400N, 500N
& FHF03 15, 307, 45° 9) BAAEES A
Ho2 AHEHAY olaid 3o wan A7Ye
e 207kA19) AYFo] MY Q)

Fig. 1 Application of occlusal load to model at 0,
15°, 30°, and 45" degree angles to the central axis

Tabie 2. Load magnitude and inclinations applied
in this study
100N | 200N
0 || | |
15° | | ||
30° [ ] [ |
45° || | |
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Fig. 10 Stress( r,,) vs. change of load inclination
in load 300N
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Fig. 11 Stress( r,,) vs. change of load inclination
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Fig. 12 Stress( 7., ) vs. change of load inclination
in load 300N
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