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1. o7 BEel A

ste} x| X 2A) 9 FAME e E AL FEE
YA (Ortho-Jet™ Acrylic, Lang dental Co., USA)
§ o] &3 A 23g Attt A7 3.75m, 2
o] 10mm¢] 5 719 Branemark YEZHE(SDCA
018, Nobelbiocare, Sweden)& 3 Z4olA 12m 2
oAZ FA$ AXHe] o2 AFaia P ZA|
(Araldite, Ciba-Geigy, USA)E o]-&-3td 11483

Aol AEAES AP skt 2 LA 47}

174A)e] ZBE ofel3)
22 ATt & 4
oJejARES] ERE ohe
2tH(Table 1).

Table 1. Overdenture attachments used in this study.

v QWU HE AFE] et A Fol
5.5m9 standard abutment(SDCA 005,

" Nobelbiocare, Sweden) ¢} gold cylinder(DCA 072,

Nobelbiocare, Sweden)& I35 2HE ofejxH
E2! Dal-Ro abutment(3i Implant Innovations Co.,
USA)E aul2 nA Ao AZste], T Wt &
Wl FRT2EE AFsct. oln E ] Az
A AAE 2m, FAF- 3 FA 2 HE 15
A2 AR 77 e ZABI

X~
=)

w
ol

A Egol

—

= 50 %

i

Y] 789 rectangular rosette Z=E Sl Ao]X]
(KFG-1-120-D17-11 LIM2S, Kyowa Electronic
Instruments, Tokyo, Japan)& +& Y ZHES] &
44 2 FA2 g o Haslart. 4 2EHY
AolAle ZA, 94, F& AS AAZ & &
o]i1 EA4& strain balance unit(SB-10,
Measurement group, Raleigh, USA)$} strain
indicator(P-3500, Measurement group, Raleigh,

Group Attachments Manufacturer
Dg Rigid Dolder bar Cendres & Metaux SA., Switzerland
D Resilient Dolder bar Cendres & Metaux SA., Switzerland -
R Round bar Cendres & Metaux SA., Switzerland
H Hader bar 3i Implant Innovations Co., USA
S Dal-Ro attachment 3i Implant Innovations Co., USA

Fig. 1. Experimental mandibular edentulous mod-
el with two implants in the canine regions,
4 rossette gages were placed around the right
implant,
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Fig. 2. Occlusal jg was placed over the implant-
~ supported overdenture. There were 3 load-
ing sites on the jig: left(L), center(C),

& right(R).



USA)dl dZ3st9HH(Fig. 2).

Zt AR E AAG AdFo FRF2ES
Adst erjdHe] AT widd 583 A
g w3 jigs ol §4 71T (Fig. 3). 7FEA2 3
o2 2, 5, $Y(L, C. R 3t st A8t

Table 2. Stress values of mesial gauge

%7]Z o] &3l 5kg¥ 10kge 718ttt 2EHQ
24 Al 22 2deA 33 whRsion | 2t
9| recovery rate® A3l Hag 579 S F
ot Zt BN HEE AAT FejolA 4 Aol 7t
ZAE Yehte 2E8 A& 002 2As%T

(psi)

Attachment ar :;Kg P - 16(2Kg =~
Dolder bar L 37 -30 58.13 55 -81 111.49
(rigid) C 38 -22 52.57 44 63 93.15
R 28 -26 46.78 50 -42 79.77
Dolder bar L 15 -16 26.85 3 -34 35.59
(resilient) C 30 -23 46.03 20 -b5 67.27
R 36 -53 77.54 50 -85 118.22
L 31 -7 35.03 27 -24 4419
Round bar C 23 0 23 24 -20 38.16
R 15 -13 24.27 26 -22 41.62
L 9 -12 18.25 -1 -33 32.51
Hader bar C 20 2 19.08 12 =30 37.47
R 6 -17 20.67 14 -34 42.76
Dal-Ro L 10 -1 10.54 17 -7 21.38
attachment C 18 2 17.09 20 -5 22.91
R 12 2 11.14 15 -3 127
! maximum principal stress + tension
a2 minimum principal stress - compression
Tmax Von Mises stress Attachment
Table 3. Stress values of distal gauge (psi)
5Kg 10Kg
Attachment o1 P — o o P
L 11 -3 12.77 -8 -21 18.36
Do(ﬁzird?ar C 19 -1 19.52 4 -11 13.45
R 13 -6 16.82 19 -13 27.87
Dolder bar L 21 -34 48.07 27 =79 95.41
(resilient) C 40 ~43 71.90 37 -96 118.9
R 43 -59 88.70 54 -103 138.16
L 17 -5 19.98 16 -18 29.46
Round bar C 15 7 13.00 11 -18 25.36
R 10 -12 19.08 18 -19 32.05
L 16 -12 24.33 -11 -33 29.10
Hader bar C 27 2 26.06 0. -39 39.00
R 1 -20 20.52 -7 -36 33.06
Dal- L 44 14 38.94 21 -8 25.94
al-Ro
attachment C 16 1 15.52 25 -13 33.45
R 14 -1 14.53 14 -5 17.06
o1 maximum principal stress + tension
o2 minimum principal stress - compression

Tmax Von Mises stress Attachment
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Table 4. Stress values of buccal gauge (psi)

5 10
Attachment o ang P a dZKg —
L 7 -15 27.73 19 35 47.44
Dolder b
g © 27 9 32.45 23 -30 46.03
R 13 -20 28.79 29 =27 48.51
L 14 -22 31.43 10 51 56.67
Dolder b - )
osilio ns‘)r C 30 -31 52.83 22 -65 78.35
R 33 -47 69.63 35 -73 95.44
L 6 0 6 3 -13 14.73
Round bar C 9 5 7.81 -3 -9 7.94
R 0 -9 9 -3 -12 10.82
L 0 -12 12 -15 -25 21.79
Hader bar C 9 -4 11.53 10 =37 33.16
R -8 -24 2117 -18 -36 31.18
L 16 " 14.18 2 0 2
Dal-R
stttmons C 14 12 13.11 3 5 7
R 8 -7 13 3 -9 10.82
gy maximum principal stress + tension
o2 minimum principal stress - compression
Tmax Von Mises stress Attachment
Table 5. Stress values of lingual gauge (psi)
5 10
Attachment o1 a'ZKg Tmax 151 UZKg Tmax
L 8 -22 26.91 0 -87 87
Dolder b ’
O(ri;rd)ar C 16 21 32.14 0 71 71
R 3 -19 20.66 3 -32 33.6
L 24 -25 42.44 22 =57 70.62
Dolder b.
Cositiont) C a7 -39 74.59 35 78 100.19
R 52 -62 98.85 51 -95 128.34
L 7 -41 44 91 12 45 - 52.05
Round bar C -10 . -3 8.89 -1 -53 52.51
R -2 -42 41.04 -10 -47 42.88
L -5 -39 36.76 -26 -56 48.54
Hader bar C 5 =31 33.78 -19 -62 55.02
R 9 -31 53.08 -17 -60 53.56
Dal-Ro L 47 0 47 40 -12 47.16
attachment C 27 0 27 40 -12 47.16
R 13 -6 16.82 13 -13 22.52
g maximum principal stress + tension
02 minimum principal stress - compression
Tmax Von Mises stress Attachment
4, 23 2M 2 Von Mises 338 A4t ] @k,
A A7 A W) 2Eoz A DA 2
o AR 29T A BPe) A 2ol A RS, ) 7Y 5 AT

g3l Hrish A2 F3AS AV, olg 2
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Eretes 2
Opg = —[ : 3i£ V(€1-€2)2+(€2-€3)2] 1)
2 L1-v 1+v

E: Elastic modulus, »: Poisson’ s ratio
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Fig. 3. Von Mises stress values at mesial gage
with 5kg loading
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Fig. 5. Von Mises stress values at buccal gage
with bkg loading
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Fig. 4. Von Mises stress values at distal gage with

bkg loading
o5f 100
80
60 218
mC
: “ II IlI DR
20 l l l
0 Rk
Og 0 7 H s

Fig. 6. Von Mises stress values at lingual gage
with 5kg loading
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Fig. 7. Von Mises stress values at mesial gage
with 10kg loading
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Fig. 8. Von Mises stress values at distal gage with
10kg loading
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Fig. 9. Von Mises stress values at buccal gage
with 10kg loading
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Fig. 10. Von Mises stress values at lingual gage with
10kg loading
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ABSTRACT

A STRESS ANALYSIS OF THE IMPLANT -
SUPPORTED OVERDENTURE USING STRAIN GAUGE

Hye-Won Cho DDS, MSD, Ph D, Joo-Hong Kwon DDS, MSD, Wha-Young Lee DDS, MSD, Ph D

Dept. of Prosthodontics, School of Dentistry, Wonkwang University

Stress distribution on mandibular implants supporting overdentures were registered in vitro exper—
imental model by means of 4 rosette gauges which were placed around the implant. The overdenture
attachments used in this study were the Resilient Dolder bar, Rigid Dolder bar, Round bar, Hader
bar & Dal-Ro attachment. An occlusal jig was placed on the overdenture and the loading sites
were 3 points which mimicked working, balancing, and median relations. With 5 and 10kg load-
ing, strains were measured by strain indicator(P-3500, Measurement group, Raleigh, USA), and
using these data, maximum and minimum principal stresses and Von Mises stress were calcu-
lated and evaluated.

The results were as follows:

There was a tendency of high stress concentration in the lingual side of the implant, and in the
buccal side low stress was developed regardless of the attachment systems. The resilient
Dolder bar concentrated highest stress among the attachment systems, and the Round bar and
the Dal-Ro attachment provided comparatively low stresses around the implant. The rigid Dolder
bar concentrated high stress in the mesial side, and the Dal-Ro attachment developed tensile stress
patterns in the lingual and distal sides of the implant at the balancing relation.

Key words ® Dental Implants, Implant-supported prothesis, Overdenture attachment, Stress analysis
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