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Fig. 1. Curing cycle in the furnace.
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Table 1. Experimental material properties

Material E-modulus  Poisson-ratio
Bone 1500—15000 03
Dentin 12000 03
Periodontal ligament 2.0 045
Titanium 10000 0.35
Mandible replica 110 04
Tooth replica 183 04
Silicone rubber base 0.8 045
Implant replica 458 041

E-modulus unit : Mpa, 1Kg/mm?=9.8 Mpa



3 dY=gel A%

g 979 98¢ A8 AaTAE A
79 Adoln AL 2 FA7} ALY 7
8 AHs 4¥RYE AFsar.

A1, 2 FA7 AER bl A Whee-

lerol oF HEHXE ol &3 24T
AA A 14mm A Fe) YA JZDEE

23 A8 2y o, YA JERE
A 9B ABAES w4y 2y
7)), 283 RETLE A2ATH e A2
W Rglel Y JEAE 208 o)
A% A¥2d vlE 242 ARy

Z APTe 40

-—‘--o = 27}]“—1‘? "T‘Z']l-“—

UALY AEHRES XolE dA3% :TL-T’—}
ATE LEAEY Xolg A4S T Z
478 =¥ F 209 R¥de 1A 7HF
A&, 279 mdoe key9t keywayZt
A2aTR] A4 ZFA EAste G2

7HEAE zi]z_}'a]—gi 9, YAy dET

E2NE v e o= 2¥8F 2A
E3oE 2R /HFAAE, 27) ¥ eE
A 20 73] 9] JETEN T GFH(si-
ngle crown)< YA-ZF ¥ 3 (Sankin CB-
80, Japan) 2.2 A Fste] litelAAHE
(Zinc cement, Lee smith, USA)E A2HA|
A AFERYS 45 A.

AAANZ F st5Fe 23 H FHASF
94 A5EE 98t AuAdEE A&

Rem, 2 234 FHAFE N F e

A9 85I 3Kgg Z2AH3A.

T2 8o ‘3951‘_ SHEAS B E37] 98
7+ A 9 _
743 2] €] @‘ﬁ %4t 3Kgy 8
ZtRen, @adde 15Kgd 35S
L] 3‘09}°ﬂ 7}8l 4 ek (Fig. 2).

%
Zgel dg $HBAe BANY) 99

A3} 255 ZAALX] A

THAZ Yo HX
(annealmg) Al 71 &, a-Bromonaphthalene 3}

Soetde] A (LM, 1:0.585)0]
EAYE &7l nAsa oA FEA
218 7+ 2] (Photelasticity experiment applia-
nce > PA-420, Riken Keiki Fine Instrument
Co., Japan)oll ZX|dte {39 LK
HE ZASIY o, $8e FAAY F
LA G FEatFo A 2F-SE Y FHAS
£ M HA $HENE A% (Fig 3, 4.

APRE FFXE FHAAIIL 4
o] 2AYEZE FE g H SHFHR
A SEFAF7 wat FHE FEAARAG
(Fig. 5).

oo mlo



Force

Fig. 3. The circular polariscope arrange-

. ment.
vertical force lateral force LS : the source of light, P : polari-
. L L zer, Q . the quaterwave plate, M :
Fig. 2. Direction of force application the model, A : analyzer.

Fig. 4. Residual stress around cylindrical implant, tooth and threaded implant.

Temp() preservation for 100 min.

130 cooling in 5 C /hr

115 glass transition scope
90

cooling in furnace

unloadin

0.5 10
Fig. 5. Stress freezing cycle.

Hour

125



$YEHo] By AYRYL WA 29
Aol AdEY 2 dsste By
42 PP 9, RIS AA(D
ASHEYG A22THE ZHCE % 7m
sA2 gAugen ddste Fvdol

2 2 Qg 3 ge
B Q.
5
‘4 6+ <10 ~
7. ‘9
8

Mesio-distal view

Tumi Co. USA)E 393, SAAHNAY
LYY LHEICE T EZ A b
3l Atk (Fig. 6)

1=
TEA

Bucco-lingual view

Fig. 6. Measuring points.

3

ol 3L
3 <

=

1) At
1.5Kge] &+

g

AR ¢ ¥
SYEA ] Y
g Fo] ettt (Fig 7).
25% FEo o
29 g9 o]Fo] AHHUL

% R 2uRoN

2

= 222

2L - TS

=)
-
E EL

%
&

=
&

126

sl Fell & Zel7t A% (Fig. 8.

2)

z@o) Ugston, Y4Z0EE -
Aol 8AFe] Vehskch(Fig 9.
25% ZE A BN g
29 B9 o] Fol Yeigon YSaE
2 44% 200 e 2L

Ao g Ve (Fig. 10).

T

L

2 =
4z =

N

B o
2 b o
R

1

fr lo



Fig. 8. Bucco-lingual view of stress distribution around single threaded implant when 25
degree lateral force was applied.
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Fig. 9. Stress distribution around two threaded implants connected with rigid connector
when vertical force was applied.

Fig. 10. Bucco-lingual view of stress distribution around two threaded implants connected
with rigid connector when 25 degree lateral force was applied.
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Fig. 11, Stress distribution around threaded implant and tooth connected with rigid connec-

tor when vertical force was applied.
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Fig. 12. Bucco-lingual view of stress distribution around threaded implant and tooth conne-
cted with rigid connector when 25 degree lateral force was applied.

Fig. 13. Stress distribution around threaded implant and tooth connected with non-tigid
connector when vertical force was applied.
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Fig. 14. Bucco-lingual view-of stress distribution around threaded implant and tooth conne-
cted with non-rigid connector when 25 degree lateral force was applied.
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Fig. 15. Stress distribution around cylindrical implant and tooth connected with rigid con-
nector when vertical force was applied.

Fig. 16. Bucco-lingual view of stress distribution around cylindrical implant and tooth con-
nected with rigid connector when 25 degree lateral force was applied.
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Fig. 17. Stress distribution around cylindrical implant and tooth connected with non-rigid
connector when vertical force was applied.
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Fig. 18. Bucco-lingual view of stress distribution around cylindrical implant and tooth con-
nected with non-rigid connector when 25 degree lateral force was applied.
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A Three-dimensional Photoelastic Analysis of Stress Distributions
Around Osseointegrated Implants and Abutment Teeth
According to Bridge Connecting Type*

Moo-Geon Lee, Sung-Am, Cho
Department of Prosthodontics, College of Dentistry,
Kyungpook National University
Taegu, Korea

(Abstract)

This study was performed for the purpose of evaluating the stress distribution
around threaded type implants, cylindrical type implants and teeth connected with
rigid or non-rigid connector. The stress distribution around the surrounding bone
was analyzed by three-dimensional photoelastic method. Twelve mandibular photoe-
lastic epoxy resin models and a circular polariscope were used to record the isochro-
matic fringes.

After the stress distribution around the implant and tooth was observed, the
res;llts were as follows ;

1. In threaded type implants, stress concentrated patterns were observed
at the neck either vertical or 25 degree lateral force.

2. The stress concentrated patterns were observed at the tooth apical portion
and neck portions of the implant and tooth when a threaded implant was connected

with the tooth by either a rigid or non-rigid connector. More force was

generated at the tooth neck portion by a rigid connector and more force at the

implant neck portion by a non-rigid connector.

* A thesis submitted to the Council of the Graduate School of Kyungpook National University in partial
fulfillment of the requirements for the degree of Doctor of Dental Science in December, 1992.
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3. The stress concentrated patterns were observed at the apical portion of
the implant and tooth when a cylindrical type implant was connected with the tooth
either by a rigid or non-rigid connector. More force was generated at the tooth
apical portion by a rigid connector and more force at the neck portion of the tooth
and implant by a non-rigid connector.

4, The stress around the tooth was more equally distributed in a threaded
type implant than in a cylindrical implant when the tooth was connected with either
a rigid or non-rigid connector.

5. The stress around a threaded type implant was progfessively more equally
distributed in the following order : 1) when used a single implant, 2) a non-rigid
connection with the implant and tooth, 3) a rigid connection with the implant and

tooth, 4) a rigid connection with two implant fixtures.
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