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Table 1. Material properties assigned to different material

finite element mode

Table 2. Maximum equivalent

Condltlons P

Table 3. Maximum equivalent

Condltlons S

FE

==
=

stresses (MPa)

stresses (MPa)

Table 4. Maximum equivalent stresses (MPa)

Conditions..............................................................................

Table 5. Maximum equivalent

Conditions..............................................................................

stresses (MPa)

in

in the abutment

in

in the bone

the crown

the fixture

compounds of

under

under

under

under

7

var ious

8

var ious

9

var ious

15

var ious

17



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

M~ W

E = X

.~ ComOcta abutment(Osstem Co.,Ltd. ,Korea). .................................... 4
. Solld abutment(OSstem CO’Ltd’Korea) R 4
- SS-1| fixture(Osstem Co.,Ltd.,Korea). B T |

. Model ing'.................................................................................... 5

5‘ Meshlng R L L LRCERTT R 5

10.

12.
13.

. Condltlon Of Cortloal bone thickness'.......................................... 6
. Loadlng Condition'........................................................................ 6

.von Mises stresses in overview of models and abutment under vertical

|Oad|ng |n case Of good bone qual ity'.......................................... 11

. von Mises stresses in overview of models and abutment under vertical

|Oad|ng |n case Of poor bone qual ity'.......................................... 12
von Mises stresses in overview of models and abutment under oblique

|Oad|ng In case Of good bone qual ity‘.......................................... 13

.von Mises stresses in overview of models and abutment under oblique

|Oad|ng |n case Of poor bone quality'.......................................... 14
von Mises stresses in fixtures under vertical loading. «==«==s=e--s- 16

von Mises stresses in fixtures under oblique loading. =««=-«==seeeeee 16



A b s t r act

Finite element stress analysis of internal implant system
according to the one—piece and two—-piece abutment

Yea—jin Kim, D.D.S., M.S.D.,
Advisor: Prof. Kee-Sung Kay, D.D.S., M.S.D., Ph.D.

Department of Dentistry, Graduate school of Chosun University

The design of implant abutment can be classified as a one-piece abutment
like the solid abutment and a two—piece abutment |ike the separating
abutment part and the abutment screw part. The difference between both
designs will effect the stress distribution of the implant.

The purpose of this study was to compare the one-piece with the two—piece
abutment connected to the internal connection implant using 3-dimensional
finite element analysis.

For a finite element model of the one-piece and the two-piece abutment,
Solid abutment (Osstem Co.,Ltd.,Korea) and ComOcta abutment (Osstem
Co.,Ltd.,Korea) were selected. Vertical and 20° oblique loads of 200N were

applied to each model. 2 types of bone quality was good(2.0 mm cortical bone

_iv_



thickness and dense cancellous bone) and poor (0.5 mm cortical bone thickness
and low cancel lous bone).

The results were as follows :

1. There was no difference between Solid abutment and ComOcta abutment in

von Mises stresses of bone.

2. In von Mises stresses of abutment, loading to the abutment was
concentrated mainly by the morse taper in the one—piece abutment but was
concentrated by not only the morse taper but the neck of the abutment screw

and the middle part of the screw at the cortical bone height.

3. When the bone quality was poor, the stress to the bone was concentrated
on the cortical bone, and the stress to the abutment was moved to the level
of the cortical bone and was concentrated in the lower part of morse taper,
the stress to the abutment screw was concentrated at the middle part of the
screw at the cortical bone height and the stress to the fixture was

concentrated in its neck.

In conclusion, there was no difference in von Mises stresses of bone
between the one-piece and the two-piece abutment. However, the stress to the
abutment screw of the two—piece abutment was greater than that to the thread

of the one-piece abutment.
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(fixture)2 AIME SX& XU (abutment)2l HAZO0l LEALOI Sloh S XIED| OH

Z0il XICH= LtA(abutment screw)2 IIEOILI 2 22 22 2HAEO0 £A

2 Zel AIZ2EHD Y= WSHZBLACS JSHENM AYE SRXNE 2BES
£ <ol de8t= XU=2 geie 2H LS (onepiece) = solid HEHS
KOH=2k K= LHAIRE XITi=2 0I23tE 22lE (twopiece)22 LIS 2 =
AUCHY ITI system® OlA JHZHE! Solid abutment®= LXMEO2, XICHE LIALS
XH=2 PAS synOcta abutment® = 22|80z 228 2 QL Bicon system®

(Bicon Dental Implants, Boston, USA)2 2 M&E2 bicon post KICHZ=DF QUCH. 0]

HHO| LS AIO] AZUME( ARG E XEE 99 20X 8812 A =22l
s 4 QUTH. HI R4 AZWES 20l SAITD U=, QAH AZYE
(OSSTEM CO.,LTD. Korea)2l LHESZZAIOl AIME SIS XUHFZ LM

Solid abutment2t =2I& 2| ComOcta abutmentJt SAIEI 1] UCEH.

XICHZ=2] EEfCl RHOI0I 2loh MeCl= 229 HALIS0l HaH 9D ol= &t
T LMTE SHST AAl BGHI E 2A00ICH D222 XISl HEHol o
ot 2HMEs SASTO| 0|2 SPGtE HS LAl SHACP 2 =Fe
CHSH LS HZBHAl QZEHEO| A|AEIZIOl 0|2 HREIR D, Al P 21
HAMS RICHZOl SA M2t DEMS KMHES HZEL(0 HA(Q| HS42 [
MEG SRSLE SIYD, DM XU LHEQ FL, AZ2LI ot =3
oA QL0 GHAB0 O 2 20| MLEHOD 2DGHRCH. J2iLt 0248 A
TES DFEHO HEHL DEMY ARLHEZ29 HZF HEHo HE ARI =S
IR, ARBESO| X0 e D2AJ =2X0| F= AR= 0ldl6iCiD &
2 QUCH MerzS9? A8 =HZLAIO morse taper @ Q=129 putt joint
of XtOlofl CHEH HARACH, ITI systemOIA SIX JHLE Solid abutment®t Z0f

JHtSl synOcta abutment® HlmeI R A&EOZ XJ|9 MZ2 SHEo st 112

Mat AlS0| HE201D,2% QEIQASMASIHAS SIIA SHEI=R Xtolol 2



o0l XML, Oldst ITI MBS 2Yst QAE ASHES ComOcta abutment

MK

= WRo T2 =00 otk DAEX 2 morse taper EFRERIT 20 UCH. [
20 A AEMEOQ| Solid abutment2t ComOcta abutmentE {EtA RS

Il 2AHot= A2 dHMEn 22ge Nt guA X012 o d=tet

HlwWa s A

[etA, O =28 =82 SSHE F8ea & &F ANU=2 el X0l
Het sE2X22 A0IE UEtH=X Z4HED] ?otd, M XH=2b XIH=
LEALRE XItH==2 Ol=23tE =221e N2 CAIotH SauA 88 = UAs X
252 HEH2 CHeet otsX2otilA 3XHE Reta=dEHES 01Sotd HEE
SE=E2 X0I1E 20l=A &+, E4ot= 2H0ICH
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1. 972 ME
1) YSHE XH=
QAH ZSHES AMUE FAE 2E=20 AEEHs NUH==2 ZMEL Solid

abutment (OSSTEM CO.,LTD. ,Korea)(Fig.1)2t XIH=2 XItH= LIAIE 4= 228
ComOcta abutment (OSSTEM CO.,LTD.,Korea)(Fig.2)E & EAGHULCE. Solid abutment=
DEM H=220F 82 morse taper2 EHHULD, ComOcta abutment= DE M 2t
H8=ct= 290t morse taper®2+ OfLlet WS Z=232X(internal octa)E 21
U

[Ct. & CF =0I1(H) 4 mS SEIGIRAUCH. THE S 25 EHOIEFSOIC.

O =HAHBAl SHEHQI SS-II fixture(OSSTEM CO.,LTD.,Korea)
) &2 EOIEFE0ICH. ZH(D)2 4.1 mm, Z0|

3
.8 mm 2 =2 HEHGIRL.

L ocTAZS

PRatform

—= b Hex 1.2 5
S ® i ;-
{f-‘IH ’k JH %ll
g | 1 = L
S
l morse I =
morseA_;_;_ t A & [ 1]
taper £i apet ™~ internal octa !
j——
(]
Fig. 1. Solid abutment Fig. 2. ComOcta abutment Fig. 3. SS-1I fixture
(OSSTEM €O.,LTD. ,Korea). (OSSTEM CO.,LTD. ,Korea). (OSSTEM CO.,LTD. ,Korea).
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ot XIZ=2 SMHIF 2.0 mmOl2 sHHZ0! X
220 £ M (Good bone), 2&0l XL22 SHIt 0.5
=20 H2(low) BLRE Z2Z0| U4Z [H(Poor bone)2 LI=AUCH. (Fig.6)
PN

de X2g it 42 e =4XE 220 1370MPa, 950MPaZ ot i

Fig. 6. Condition of cortical bone thickness.

Ct.(Table 1)

4. 3t A (Fig.7)

SRR @ MAY 2008 werHel Sa 20l +==2otS(vertical load) =
Aot HeteZ 207 ZAE ez = WSl ZAtotE(oblique load)22 It
ot AL,

B A o B

Fig. 7. Loading condition : vertical load(A), oblique load(B).
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Table 1. Material properties assigned to different material compounds of finite

element model

Materials

Young’ s Modulus : E (MPa)

Poisson’ s ratio :

8]

cortical bone

cancel lous bone (dense)

cancel lous bone (low)

titanium
gold crown

resin

13,700
1,370
950
115,000
96,600
9.700

0.30
0.30
0.30
0.35
0.35
0.35




n. & 2 845

UMW Zeldo M2 UE USHE XNU=2 SEHol et 29tX12 stsE A

oF 2JtX12 ofet=2l ZHUA otz BEHE Add=0 LU= S92 U

AU==2 efol e X0l AKX AU, =HotsAl 2Ce BAGtSAl XL
=0l Z22l= zUHSE-0I HRVLH (Table 2) BAISIS Al ot 2= FR2 XY
= S0 JtE 2 401 22, gigEl =0 0 4Sote 2 S5

=]
éEE&ﬁQEﬂJH*UXH%JQH)

&0k ot

SRpULH. oAl

EbGtCH. (Figs.9,11)
ot20 Zile ZUS=Egt2 ComOcta abutmentOlA X2 O AA UERG
Ct.(Table 2)

Table 2. Maximum equivalent stresses (MPa) in the bone under various conditions

V abutment
load directio bone quality Solid abutment ComOcta abutment

Good 35.99 42 .13
Vertical

Poor 166. 1 186.3

Good 55.1 88.62
Oblique

Poor 247 .4 279.9




ZAMOtSAl 20 Zele =UHSEHE0l =2otSAIE0 O 2l LERSEC.

Table 3. Maximum equivalent stresses (MPa) in the crown under various conditions

abutment
load direction\ bone quality Solid abutment ComOcta abutment
Good 1929 2058
Vertical
Poor 1926 2058
Good 496.2 571.6
Oblique
Poor 496.2 571.6
3. XICH
1) ots=xAH
2X6IESAlL (Fig. 8) Solid abutmentll 2= JtH& 2 ot&0l Ak XS
Nz A20 LIEFLEXISH, X 82 LEAFS 2210 =102 82801 225 o
UCH. ComOcta abutmentl HRE et UE2 22 DEHC A2 Es=
200 20| ESZOUCH. XU UAFS B2 UAFSl B2 (neck) 2t olHERA=2

010

A0 X2 =SH ZelXIeH KHE=2F KIS LA MAHZ2 202 XS HQUCEH
AAGIE Al, Solid abutment(Fig. 10.A)= otES Be= EBO
M2t morse taper SR LIAIE &R0, ot=01 JtolXl=

taper2 OGOIUERA M LIAMEN S0l ESEJACH. ComOcta abutment(Fig.



= KN=2 morse taper 22 XUHF2A H=22le=
=80 d=HAUALD BAE geteoz XU LIAHN S
A0l 2ELRAUCEH. oF=0l JtolklE BtiHEL=Z= AU LAl S22 =, X

=0/01l oot 220 S0l 2XELALD, 0 222 XNUHF0HE S0l

XICH= SEHOI &22101 220l £2 e N 42 B2z 80| 2 &
EEUCH. SEO0I Ut XSE, XM= &0 Zeld S22 XS =02 W
gt AsteE HE 2EY = UUCH =, =20l LA HE Solid abutmentll &
? A= &% 20U= morse taper P12 WE ZARR E=ote 220 2
A0l HBEAUACH. (Figs. 9,11 A) ComOcta abutmentl ZR= AR XISl morse
taper HEZR S0l &

et XU= UAL =, X222 AXo I1E e 2
Ct.(Figs. 9,11 B) =, 2&0l £2 Moz XU= 420 2=
LHEEXI Y DE Mt E=ots KIH= &

oz WAL ot=0l Zele A22 LIERCEH.

MNotsEleE BAGHSY M, 8 S22 UE=+S Solid abutment 2t ComOcta
abutment2 Zcl= zHSHtT SIHetCt. (Table 4) Solid abutmentll B LEA
&0l BloH morse taper % Zcl= =0l A A0, ComOcta abutment &
S& XNUH= UHAIECE N0l Zel=s S=8t0l ZCH. SHAISH, Solid abutment
O LIAtEN Zele SE2X2E2 S0l Hlotod ComOcta abutment  XICHZ= LEAH

0l Z22le S22 HRIA S0l UL,

AII



RY MODELING SYSTEM ( 12.0.0 )

PRE/POST MODULE yoN_wISES STRESS

Y MODELING SYSTEM ( 12.0.0 )

PRE/FOST MODULE

VIEW : 0.0467174
RANGE: 1928.612

(Band * 1.0E1)

192.9
15.00
13.35
12.69
11.54
10.39
9.233
5.079
6.926
5.772
a.619

3.465

NEAAEERE
J 3 \ 3
! T

2.312
1.158

sE-03

EMRC-NISA/DISPLAY
DEC/09/04 16:36:26

ROTX

v -45.0

ROTY

0.
ROTZ
-45.0

e
~ax

7
L]

VON-MISES STRESS

VIEW : 0.0008818
RANGE: 2057.753

DDELING SYSTEM ( 12.0.0 )

: e
SR RANGE

NG SYSTEM ( 12.0.0 ) PRE/POST MODULE

S
S
7

ey

N
i

%Al
a
it
Baniii|

9
&

,,
oy
o
1
18
H
Son
SEREERCE

KA
£

KRR

)
R
1t

KRR

i)
i
.
7
9
i,

LVL;:
i
0
12
i
i
W
CRRRREREE
LRRH
i

~l

#'

4

%

VaVery)

A
o

KRR

o

B

s
YT
UL
o
i
AR

7

K
0
7
s
i
o

R
Kit
RRRERY

N\
4
g
i
:
S

KRR
NN,
v
%)
i
iniry
Wy
B
Ry

SRR
o

KRA

=
o

T
7
o
8
i

L
i

N
K

L
s
R
Y
N
8
N

S,
O
GRRRRNT

SR

<
i
O

o
5
«y’«%’
W
5

R
A
Ay A"

SR

K

=
SR SHERD
NSSRRese
SOSSREREEE

_
.

“i
e
&

=S =

o
g

AVAV e AT Y
i
oo

PRE/POST MODULE VON-MISES STRESS

VIEW : 0.4341991
04003

s6.04
E
iy, eSS | 36.27
S P s 3.0
N
A v AT 20.75
ST, 2.4
Lo o :
o
CR a2
. o
w72
.46
. o
| eoe
seet
04334
iR enn et ENRC-NISR/DISPLAY
i DEC/01/04 20:37:22
wats
20
i
o
it
5

5T

VON-MISES STRESS

VIEW : 3.093226
RANGE: 84.41811

66.
61.
55

49.
a3.
37.
3.
25.
20.
14.46

8.627

2.797

EMRC-NISA/DISPLAY

DEC/09/04 17:08:18

BN (12.0.0 )

PRE/POST MODULE

RS
et
R
S

e o

[
{
K

-
Dl
s

i)

VON-MISES STRESS

VIEW : 0.0165515
RANGE: 46.41596

=

6.645

331

202

EMRC-NISA/DISPLAY

DEC/0L/04 20:37:08

£
e 0.0
o

Fig. 8. von Mises stresses in overview of models and abutment under vertical

loading in case of good bone quality.

(A : Solid abutment, B: ComOcta abutment)

11



NG SYSTEM ( 12.0.0 ) PRE/POST MODULE VON-MISES STRESS

MODELING SYSTEM ( 12.0.0 ) PRE/POST MODULE VON-MISES STRESS
VIEW : 2.417087
o, EauETE - RANGE: 1468591
1525.62 £ Sy,
[ Y
£ e
=5 55
= =
(Band * 1.0E1) o %
s 146.9
T
feas2 EeEN 136.5
15.00 SoRRN o
CEah e, L
13.85 ZSRN vt
s o 5.7
12.69 ) o
S . 105.3
11.54 )
24.92
10.38
84.53
9,23
74.14
5.077
63.76
6.923
53.37
5.769
2 :
4,615 koo e
S
SRy 32.59
3.462 SRR N A
RS ORI R
N S RS eSS S A 22.20
2.308 NS /
I 11.82
104 1.428

EMRC-NISA/DISPLAY EMRC-NISA/DISPLAY

DEC/09/04 11:24:41 DEC/09/04 11:29:29

ROTX 2 ROTX
tZ v 5.0 t ¥ g
ROTY ROTY
e 0.0 7 0.9
rOTZ rofz
-45.0 -45.0
% S
ODELING SYSTEM ( 12.0.0 ) FPRE/POST MODULE VON-MISES STRESS
VIEW : 0.0008051
RANGE: 2057.646
ODFLING SYSTEM ( 12.0.0 ) PRE/POST MODULE VON-HISES STRESS (STEM (12.0.0 ) PRE/POST MODULE  yon-wISEs STRESS

VIEN : 0.0126358

(Band * 1.0E1) e & 7m00s
205.8 £ e RANGE: 1251321 RANGE: 4135563
TR ™
LRy e oo N
V) RN vy,
% 13.85 AT . Y
+ AT T (S e
1250 s .
0 P e 45.70
11.54 —
: - zaa
araavi At i)
1035 L 0.7
s LS
PO R oo T e
el RS SR e | S Lo
s S 3tes
o S SER i
ISR
6.923 iR SR v A T TG B
NS s o
DO ORI A XA XAy AV
5.769 v A Tl
R Ty STATATaT I Gl
e
KRS e e v vavAvavavaT oA Lo i
TR
S i
3462 S R )
OSSOl 10.5
208 SRR ouL :
K VNSV A A AATA 1A e = X7
s W
.54 R s S 4
SE-05 O v — ol
N RIS e »
RGOS R bt R
e SENRET ey
5 v
EMRC-NISA/DISPLAY EMRC-NISA/DISPLAY AT EWRC-NTS#/DISFLAY
Aty
DEC/01/04 12:49:52 NOV/30/04 12:01:08 o NOW/30/04 12:00:54
o : b4
R (A
it i
- o i W i
] et v o
xS

Fig. 9. von Mises stresses in overview of models and abutment under vertical
loading in case of poor bone quality.
(A : Solid abutment, B: ComOcta abutment)



VODELING SYSTEM ( 12.0.0 ) PRE/POST MODULE

VON-MISES STRESS

VIEW : 0.0457833
RANGE: 496.1835

NG SYSTEM ( 12.0.0 )

Pt
e
ECCRER
EESSSS
496.2 PEESSET
SRR,
SN,
150.0 RN
EESSS
139.5 (EESSS
Z=SS
126.9 IEEESY
PHESSN
IEESS,
115.4 AN,
SN
103.9 N
I
92.33 ER
SR
50.79 S
37
69.26
s57.72
46.19
34.65
23.12
11.58
sE-02

PRE/POST MODULE

S 2
Sy,
P

VON-MISES STRESS

TEW : 0.7698661
ANGE: 59.57045

v
R

59.57
s5.37
s1.17
a6.97
az.77
38.57
34.37
30.17
25.97
21.77
17.57

13.37

9.170
4.970

~ 0.7699
EMRC-NISA/DISPLAY

DEC/09/04 17:36:46

AT 2 ROTX

R £ T
-

it

|

" B

ETRY MODELING SYSTEM ( 12.0.0 )

PRE/POST MODULE ygu_WISES STRESS

VIEW : 0.0009084
RANGE: 571.5712

Fig. 10. von Mises stresses in overview of models and abutment under oblique

EMRC-NISA/DISFLAY

DEC/06/04 18:44:24

VODELING SYSTEN ( 12.0.0 )

. =
ot

o 0.
g
.

PRE/POST WODULE

D
571.6 AVARAVa
£
s
s
138.5 ST
Bl
S [EEE
e
115.4 T
=l
| 103.8 L
92.31
80.77
l . ‘
57.69
i
46.15 i
i
.
34.62 i
23.08 e
G
4 L
1.5 0

VOI-MISES STRESS

1147744
RANGE: 1445054

VSTEM € 12.0.0 )

PRE/FOST MODULE

[ s
o S
63.39 e it
| il
e sl
S
S
z 4
L= mn
N
. 5

loading in case of good bone quality.
(A : Solid abutment, B: ComOcta abutment)

13

VON-HISES STRESS

0.0092736
FANGE: 34.91555

a0.39
B
2463
3174
6.9
6.9
2309
2021
17,33
15,94

1.8

2.2

)

EMRC-NISA/DISPLAY

DEC/01/04 14145

12



SYSTEM ( 12.0.0 ) PRE/POST MODULE VON-MISES STRESS

Z
@

{ODELING SYSTEM ( 12.0.0 ) PRE/POST MODULE VON-MISES STRESS

VIEW : 1.01494
VIEW : 0.0147476 RANGE: 152.9678

RANGE: 496.1585

153.0
as6.2
150.0
150.0
i385
1365
1271
1265 e
15
1042
1035 o
o231 e
w077 e
65,23 o
s7.69 e
46.15 o
3402 s
% 23.08 SRS
o S 12
o 14
axy ==
vy 1603 SO LA
& NI
e EMRC-NISA/DISPLAY
EMRC-NISA/DISPLAY TR DoiiE.53
DEC/10/04 10:45:44 . ror
R roT t LY TRy
T gl o
w72
T —-45.0
ROTZ S
N
MODELING SYSTEM ( 12.0.0 ) PRE/POST MODULE VON-MISES STRESS
urzu + o.0008152
RANGE 3712138
VON-MISES STRESS STEM ( 12.0.0 ) PRE/FOST MDDULE VoRNESES e

NAAATvAT VIEW : 0.2966628

5 :
SRR ety ViR ; 0.0755797
Ky e
712 :
150.0
1305 P s
255 .. s
115.4 138.5 138.5
103.8 w0 126.9
g3 i 145:4
“ - w039
4% 80.77
S s X 2.3
DA B9 50.91 i
aved > w050
Savav 57.69 | som 2 %) i
vy DA §
| 4
AT 4615 e i i
s SR 312 w5 e s
A e ]
N = 364 2 e
soset ! 208 Tt -
e, | =3 LT 23,14
= 34 RO,
A 1t LRI O d 11,61
= ar-04 || R
s e T oo

e

‘4

o
pRrE,

.

EMRC-NISA/DISPLAY EMRC-NISA/DISPLAY

EMRC-NISA/DISPLAY
DEC/01/04 14:14:26 DEC/06/04 18:47:55 DEC/06/04 1

o . -

2 E o
25 .

o e . L+ T

N o o y
52 .
-45.0 Sux Sax

Fig. 11. von Mises stresses in overview of models and abutment under oblique
loading in case of poor bone quality.
(A : Solid abutment, B: ComOcta abutment)



Table 4. Maximum equivalent

stresses (MPa)

in the abutment under various
conditions
abutment
ComOcta abutment
load directioN bone quality Solid abutment abutment  abutment screw
Vor tical Good 64.42 46.04 46.42
Poor 116.9 125.1 55.21
Ol ique Good 109.5 128.9 103.8
Poor 153 151.5 110.7
4, DEA

1) ats=A

=ZGtSAl, XIOH= B0l A2801 DEMIt Zele 882 L8N &8 &
2 HSEHUL., =ol, LEM neck 2R LEMS XW=IJt E=ot= ZAt
™ (morse taper) 20 80| 8S&= A2 LIESCH (Fig. 12)

B AGHS A, XICH== SEHOI &2t810] otsSS 2= Heol DENM o4F2 XNU==
=LA} DM ZR(neck)0l 2 S0l ZACH. L£8F Bl gkl DEX
neck 22I0l= 01 2Lt (Fig. 13)

2) oY= =&

ANCH=2 SEHol &2t8101, =220l €2 M= LEXM W22 morse taper £
E LZEGIH DFM ZR(neck)dl S0l dFHUY2SU DFA stHezE SH0|
FothE s 2EY = UL ODdLE 2E0l UeH, DEM 32t XU
U= W22 morse taper?t R Z2A X299 38 HS0l AHRCH (Figs.
12,13)

DM Zele ztHSZte ComOcta abutmentOIA O A LIEHSCH. (Table 5)



A. good bone quality poor bone quality B. good bone quality poor bone quality

Fig. 12. von Mises stresses in fixtures under vertical loading.
(A : Solid abutment, B: ComOcta abutment)
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Fig. 13. von Mises stresses in fixtures under oblique loading.
(A : Solid abutment, B: ComOcta abutment)



Table 5. Maximum equivalent stresses (MPa) in the fixture wunder various

conditions
abutment
load direction\ bone quality Solid abutment ComOcta abutment
. Good 52.65 57.91
Vertical
Poor 160.3 176.7
Good 102.9 115.7
Oblique
Poor 256.4 283.2
5. B9 Ml Reteas XL

F=XAotSAl, NU= SHEH A280] 20 £2 e HWREE2 50| =20
= aF 2420 =0 Ad=210 &dle A= A=20 s=0 854
Solid abutmentll ZFR= XU= &MU 2™ =212 S0 EXZotlH, ComOcta
abutmentE M 3% MMEC=2Z 20| EZotH, DEXME LR XIS
EE2RE LZLEotW LEM ZR20 20| sl LDE8X ot¥e=z €0 &
AElE 218 HEE £ QCE.(Fig. 8) 220 £EX €2 e HE2S 2=€0| X
2= dEo 220, XI¥2=0 O =99 LdZdHE FHHF0 S0l 24
= &S £ QUCH Solid abutmentll &2, AUHF AR 2Ch= morse taper F
Fo DM e ZUARF d=ote 290 82801 &=EC. ComOcta
abutment? HR2= A2 XMZ=2| morse taper EFS2RQ XIUZFE LIAIS 329

2 4
ﬁ
>
A=
024
5o
0

0
v
)
1y
2
[m]

. KICH== SEHOI &80l
S

LHE2 2| morse taper2t LHS E2F X0

AAMOIEAl, Z&0 £2 M= Solid abutmentl AR, otE2 2= ZlA=
NN= A2 MHM2 morse taper £ LIAIA A, 1O BHHEW M= morse

taper2| SIHRR2 AT LIAMSN S0l == Ch. ComOcta abutment= ot&S2



2= Z0A= morse taper £ XU=2 H=ot= XU LHAISl 2S00
SE0| ASEIULE. O BtHECEZ= XY= /AXI2 XU UAF S0 S
Of 2ELIACH.(Fig. 10) =2E0l EX LS M= XU SEHO &2101 HREE
o S0l XNT=0 ZeA =1, XNU=0 Z2l= ots= XLz dEeEE HO0tA
M, KIUH=2 morse taper 2RIUME LEM EF EELZ HSEHe= AE 2EE
= UCH. Solid abutmentll morse taper 222 UWE A0 WEE2 S8=0|
S/, ComOcta abutment®™ XICH=2| morse taper 20 ST, XU=
LAl 2= XU UAF B2 2 XU LIAIL S22210 S50l ESZIRULCH

Mo Zdf= KU SEHO &A28101 LHE2l morse taper £ AL,
IIE SN sr2 DEM R0 2280l =0 JLd, 2EH0| UHXIHE o 2

P12 E5tHe 240l O SHHXD, 2SS SItotRULt. (Figs. 12,13)
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3. Nth==0l et s==2

2 AR0AM= =AGtSAl(Fig 8), LME X SEHS Solid abutment Ofl A
S

K= AL 2C0= FSE DM NIt &Tol= morse taper S0
N O 2 220 2Lt 0l= Kivane S0/* ¢inst S22T Al =AU Z
JOICH. B AtoFSAIOIE morse taper 222 21 ot 2Z morse taper 212 LEAF
MOl QIFBE 220 S20| BELE AHS RS 2 ACH 0l Merz A DY
S5t ZB0I0, E£&  Jean %BF“ ITI LEHE XUFS LZME HP0A
LIEtH MEAC] RIXI =, XN LIAIS otEt 221, K= LIAtS, XIH=2+ et
L= 850 St =8t £2I0ICH. £8F Norton o_I“‘” HAZUA BAMSHS Al LE
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