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(POM)e.2 45 J§
[intramobile element, (IME)]& ¢]&
Yoll 7H54& Foide] 4 Eaiiay
oo™ o} Aalel £5¢ ABA1A
£3le] IME zhalo] W1y % o Fog <l
Mgz a4 ol Hagtel o
3z IME tjAlo]| IMC(intramobile connector)
o] &3l Zo] Az rl Rangert® %
Brinemark °‘nEHE/] 73 AP FE A
7 gold screw?] 8914 (flexbility) w50l
Eo} Aoixle] AAL A 23HE olF 4
gold screw?] Eo]AL w37 gsix=
9374 (rigid connection)o] X]ojo} Flrim
v} 9low] 3l Branmarkss F2R3L
A B4 S Jialn le g mykEe] FAF
+8 249E Sisieh® olol 4
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HE g oy A FH4HE F 43
v 3
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T ERE
o] 2] x{] ZhE] M~ BE(25 X 25 X 15mm)2)
ZFodoll #ked Zl °éJJr #AHgk /el & Brinemark
fixture(3.75 x 10.0mm), IMZ fixture (4.0 x 11.0
mm), Steri—Oss screw fixture (3.8 x 10.0mm),
Steri—Oss blade fixture(40 X 60 X 18.0mn)
(Table 1, Fig. 1) & #A7 2438k 4709 siets
MA gy Ar)e| F
g A4S Aoto vlm
ol ZRIEZ 3o} Alch73]9 Eﬂ J
14e] zlelsm WA zge

(2) epoxy A F91&
Fole A= OJ/OLZH(Shm Etsu Chem—

ical Co., Ltd) Yol 4 |2tz s}eta
=

z O
T

=2

el sk

A% A5G F, =

PNell ololl Bmskmat gk
I. A A2 &
Fig. 1. Implants tested
A
1 dE M= . a:Brinemark, b:Steri—Oss(screw),
1) #ed 49 2ye A . | .
c:Steri—Oss(blade), "d:IMZ with IMC.
Table 1. lmplanf sizes tested
Length (mm) Diameter (mm) Manufacturer
Brianemark 10.0 3.75 Nobelpharma AB, Goteborg, Sweden
Steri —Oss(screw) 10.0 38 Denar Co., Anaheim,California
Steri—Oss(blade) 6.0 x 18.0 4.0 Denar Co., Anaheim,California
IMZ with IMC 11.0 40 Friedrichsfeld, Germany
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A$ 0P AT F T, 22A
ond F% o 3ol A A g2 3
edel o1 A%, 155Fo) £IUE o =)2) A
A9 Y50l AN FIB F 27 FolA
20417t 52t ABAAL2A A3k Al BAL £
gt A% AL AR FU4 o =Y
& Ak

2) 4% 2Age A% 9 32

(1) Ao} 4bA % IEAE fitureol] ATAF]
a7

gz zeloAd A 1 7 A Aolell=
2o o3 AAZTIAL N Ao} AAE A
#x, MR nAA (fixure)od 24 JERE
o] zd]Z=(abutment) & 3 3}3ich

@ WEs B4 W A% 1LAEY F2
gaE 9 2 AT 2eael $ye A%
@ & Sl wie} lg, F4oz BF 32

T

obsted A wAEe A% sk

(3) 4% 1A% A%

A7) wbdel o8] Az AH AL A=
F o AgFe] 23ol 4] cement(Tem—Bond,
Kerr, Europe)& o]&3led mAslglen, JEA
EXx JdZdE AzR3|Ae A2 T screw
£ ol &3l 2433 (Fig2).
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Rg. 2. Photoelastic models after fabrication and
seating of prostheses.

2 My
) 3% 24 % 394 33 24
(1) %5 239 $o

B $H EEE 4317 949 20%20%5
eme] A FEY e F2 35S A
e Pl ARz AYS YEF 2o
}—vsl A AT = xé 3 9% 11 5 A

balance compensator& o]-£3}o] 74-4-;4-%— A 2]
A0 F-Hag)o] HelE g =g $ 74 B
ol AAFEEe FAlde] A4 Sz
20KgPe) A3 (Fig. 5)3), AdsBEo A4

A 1/3 Fsio) FAZo) oyl 457 AAR F
oA 16Kge] 73 Abel5(Fig6)& 7H3ld of+ 2.

(@) B4 54 24
gee) F2AUE A Astel AP
(Model PA—420, Riken Keiki Fine Instrument
Co. Lid, Agsiger ot B9,
polarizer, 1/4 wave plate, A]#, 1/4 wave plate,
analyzer 2 FA45o] 9ck(Fig. 3). $38 $X %4
& Aol 2383 Ha 2399 Al AYL
g3ol T4z deptzz, AR 2o
%Awa FAgezd FYNEE FoId
olwj F-Hxt42l 27]E A#sledlc Table
264 2 PL—1 Age] X342 Frbaky
o} (Fig4).®
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n: FHA
fo3ed As

h : 238 57

od $27h FR4s

AgAo e desEe & AgddE FHR4
o obAE S8 ulam EA s

m. 48 4%

A 43 YWgoR 20 Kg o IS 350! Tt

Table 2. Isochromatic fringe characteristics

LS

P Q

J |

276 5 2L AY o

Fig 3. Circular polariscope set up for visualization
of isochromatic fringes. LS, light source;D,
diffuser, P, polarizing lens;Q, quarter wave
plate :M, model.

o= (Fig5—a), 20 Kgol 43 350 A o}e
FAAS 2 JAslo] 2FH Ffolle A2EA

Approximate .
. Fringe .
Color relatw'e order Strain
retardation uk
N
nm
Black 0 0 0o
Gray 160 0.28 265
‘White 260 0.45 425
Pale yellow 345 0.60 570
Orange 460 0.80 760
Dull red 520 0.90 855
Purple(tint of passage) 575 1.00 950
Deep blue 620 1.08 s
Blue green 700 1.22 1160
Green yellow 800 1.39 1320
Orange 935 163 1550
Rose red 1050 1.82 1730
Purple(tint of passage). 1150 2.00 1900
Green 1350 2.35 2230 |
Green yellow 1440 2.50 2380
Red 1520 2.65 2520
Red/Green transition 1730 3.00 2850
Green 1800 3.10 2950
Pink 2100 3.65 3470
Pink/Green transition 2300 4.00 3800
Green 2400 415 3940 N

* Type PL—1 Photoelastic plastic, 0.080 inch(2mm) thick -
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o supez Aok 3 A% WAL R 13
A Axe) $2 59 wsk Y4, ¥F A2
R 253 PE9l 39 Aol veluE ¥ 4
A=K Fig6—a).

(@ Brinemark
717] S’é—E}./lél A

T3 35l *—k%oP——
AL 29 Az=gE 405
4-7F SEEE T, JEWHE A
17xe] FH 247 F25¢
I%"—% Al st 134 A
Ei°l 24 5| 9] o} (Fig.6 —b).

® Steri—0ss o) Za & 9] screw type

Fetd ngo] Aol UatAl 92 06 3
Az AR o] FEE Hded, ol Fu
A Ago] $u4 el o8] Fm4Fo] A3
57 wgol AF-EHol AT Aoz Rold
QZAEQ AzlolE 08 A Fx AFTHo
2710 HAsle] AHFig5—c). o] Aelol A
20Kge] 44 w3kel A%F 5ol 243 7 fll
AaRE F92¢ 11 39 $3 ors) g4sin
JJEE A2E A=Fole 24 A F=Y F
H AFo] WAL & 4 U w27
23 AdE wl T Ael= screw F4oll= 05
a}, 2L F9ole 16 3 3Ho] 437 sF
of o} WA clm ¥ 4 UM} (Figd—c).

@ Steri—0Oss 9} Z#E blade type

dEHE AXBF l 2ol 04 3} AE9 FE
odo] $¥5 2 blade FHY Yol A AF
gao] Qe g Aello(Figs—d), 20 Ke
o 43 aFo] &3 Aol AAFF T
06 # AE FHaA47t Yehta, blade
A ZZo|AE Foto] 09 A Azojn o2 FH2
08 z Aro 2% 2HL yolw UPrt
(Fig.6—d).

n:

PES

® MZ J5d=
27) Auolde AF ol Wz giged
20Kge} 47 3¢ g Afole ARY A=

-3
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= 9 o] 06 A Axe FHxFE ¥
ol "oEﬂMJ—, JEHES ATe F9 A 2F
ofi= 21 o Fxa4rt S B 4 gg

cHFigb—e). 22lm i +435& 7H Fol
35S AAF Zo| % Figs—eo4 3Hiuls} 7+
o] IMC 9| =98 uhg serew YA}e] 432517

8 o 34 (fixture) o 3Pibo] 2E5]o] ok
S8o] 06 3} AR ABFHE AL B 4 99
o, X ZeE 2 Fo| % 04 A Ax9 AFIY

o] ol giek(Fig5—e).

BAIL LR 16kge| HE stEE 7t

l% +3 }Ton g5l PARE Taeg A
Azg sk A2 Seld A
dogFa Qg (Fig.7—a).
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Steri—0Oss %) FWE 9| screw type

E9 A F42 06 A FE9 AFH
sHo] 270 EES 3 Ued, 45 A4 8
€ 7HE A el 24 MAFY AZE A4
2239 ¥ AF Aust A ¥ o
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3 24 AZEe AzF 4o A2 W4 &
Nzgold AAdn 9ee ¢ & ARrKFig?

-c).

e

@ Sten'—Oss ATy .4 blade type

ZA JAE N2F AP 16 3 Fre &
3y AFol b}EM 04 x} Axo 27 AF %Eﬁ
< sl AA 12 3 Axe] $Ho| A 9}
o] blade 9 24 3k X zFo 271 -3
s ok 10 A HE £ 59 At Jelda

<]

Table 3. Fringe orders under the vertical load

blade 2] ulelmio g <

Fikgel o4 nalest 24

7 313 eHFig.7—d).

Selo] WA LS &
xS AE ®

Aol 434 58 7}
% Felx YEAE
U3 AF =] B
04 z A=xg9

Areas observed Tooth or Implant
Type Mesio—cervical 1/3 Apex or Middle of lower border
Artificial tooth 05 25
Brinemark 05 1.3
Steri —0Oss
0.5 16
(screw type)
Steri—Oss
0.2 0.9
(blade type)
IMZ with IMC 0.6 2.1
Table 4. Fringe orders under the 45° inclined load
Areas observed Tooth or Implant
Type Mesio—~cervical 1/3 Disto— Apex
Artificial tooth 1.8 0.8
Brdnemark 38 0.6
Steri—Oss
2.2 0.6
(screw type)
Steri—Oss
1.2 1.0
(blade type)
IMZ with IMC 1.6 1.0
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Fig. 8. Schematic diagram of the case of
artificial tooth under the 45°
load

inclined

ent)7} A™a] abutment®] cantilever sideo] ¥
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Fg. 9. Schematic diagram of the case of
Branemark under the 45° inclined load
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FRINGE ORDER

Fig. 4. Fringe orders

Fig. 5. Unloaded photoelastic model showing initial stress after cementation or seating of prosthesis

a. artificial tooth, b: Brdnemark, c: Steri—Oss(screw)
d: Steri—Oss(blade), e: IMZ with IMC
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Fg. 6. Stress distribution under the vertical load
a: artificial tooth, b: Brinemark, ¢: Steri—Oss(screw)
d: Steri—Oss(blade), e: IMZ with IMC

Fig. 7. Stress distribution under the 45° inclined load
a: artificial tooth, b: Br#nemark, c:Steri—QOss(screw)
d: Steri—Oss(blade), e: IMZ with IMC

676



‘Abstract

PHOTOELASTIC ANALYSIS OF STRESS INDUCED BY
DIFFERENT TYPE ENDOSSEOUS IMPLANTS

Chae-Heon Chung, D.D.S., M.S.D., Ph.D., Doo-lk Chang, D.D.S.
Department of Prosthodontics, School of Dentistry, Chosun University

The purpose of this study was to analyze the stress distribution at supporting bone according to
the types of endosseous implants.

This investigation evaluated the stress patterns in rectangular photoelastic models produced by four
different types of dental implants such as Brinemark, screw type of Steri—Oss, blade type of Stexi—Q;;,s,
IMZ with IMC and resin tooth using the techniques of quasi—three dimensional photoelasticity. '

All prostheses were casted in the same nonprecious alloy and were cemented or screwed on their
respective implants and abutments.

20 kg of vertical load was applied on the central fossa of casted crown and 16 kg of inclined
load was applied on the top third of distal surface of casted crown respectively.

The results were as follows

1. Under the vertical load, screw implants of Steri—QOss and Brinemark showed increasing stress
condition between and around the screw threads along the implant lateral surface and cylindrical implant
of IMZ showed the less stress condition along the lateral surface with concentration of stress mostly near

‘the root apex.

2. Under the vertical load, the stress of Steri—Oss blade was distributed uniformly at the alveolar bone
under the broad blade.

3. Under the inclined load, the stress concentration of Steri—Oss screw and Brinemark was developed
highly around the mesiocervical bone area on the contralateral side to force application. The stress of Bri
nemark with flexible gold screw was more concentrated in the cervical bone area than that of Steri—Oss

with stiff screw.

4. Under the inclined load, the stress of Steri—Oss blade broadly was distributed around the

mesiocervical bone area and the lower and mesial bone area of the blade.

5. Under the inclined load, IMZ implant showed the gap between crown and fixture due to deformation

of the IMC and IMZ was lower in stress concentration developed around the mesiocervical bone area than
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Brinemark and Stert—Oss screw.

6. Under the inclined load, the stress magnitude induced in the mesiocervical bone area of implants was

m order of Brinemark, Steri—Oss screw, IMZ and Steri—Oss blade.

7. Tilting forces as compared to axial forces exerted greater magnitude of stress in the cervical bone

area of the implant.

8. In respect of stress distribution, Steri—Oss blade was superior than any other implants and in respect
of the stability by horizontal force, IMZ and Brinemark was inferior than any other mplants .
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