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A=SE NEH-ACEE S22 3 A0 CIARI0] JIAIA Z=0 0IXl= g
of AZFTE Alx"lo] F7|HQ M S dSF % el 2] Cemented abutment(BIT")%F w3 A 34
st7loll= SHAIZE Ao whebA 3R] AR, A = 77171 &l A TR A g
7, 92F g2 AdF gAdle 2 e 4 ¢ AR == AAE Safe abutment(BIST)Z, SS 1T
EHE A 2" AN EHIdEE B8 W+ T A= Solid abutment(CIOT)2 ComOcta
A S 27 3te] AAsle Zlo] AZTHE A]~ abutment(CIT)E AH8-3F T} One stage-8 A2
Bl 7ke] NAA ZAeE vlw Hrista 3 A EZA 2 collar® 741 Q& SS 1T A 2El
o JZHE A xElo] @7t e A3 7)F ANA = US I Al 2=]l19] Ao} AR ek =
o dofd = e 7IAA Al 7eEE 4 ol& 7= AdFE At ATt v
Zotled =eg = Zo2 y4Eng AZE LA E Q1 Solid abutmentE A €] g W A

olof B ApelAE Y Ao} JERE 27

1

3ol Al external butt joint H=+ internal conical
jointe] DAA-A T AAFE 2t F /A o
ZUE Alxdo] AAHE 9 A t]z}ele] 7]
AR Zrzo] v 9IS 5w A= U
TARA FHE St Lot uAl sl

M= 2 e
1. O22M=
B Afoe 228 JZHE(Osstem Co.
Ltd., Korea)®] external butt joint & 7}A]= USIT

AZHE A]~ElF} 8° internal conical jointE 7}
A= SSI AZHE A 2~8S AL&519 T} AU

ZlfHT YAl ElElg &3 (Ti-6A1-4V)UALS A}
4319 th(Table 13} Fig. 1).

A B C D

Fig. 1. Sectional views of fixture-abutment
assemblies showing interface and
attached abutment. A, BJT: B, BJS: C,

FE US I 23 Alol= 573421 UCLA At CJO: D, CJT
Table 1. Features of implant abutment systems
Implant Implant Abutment
frpiatl Group Implant/abutment interface mplant ¢ mm dtmen Abutment screw
system (grade IV) (grade III)
BIT External butt joint 4.0 Cemented Ti-6A1-4V
Us |l
BIS External butt joint 4.0 Safe Ti-6Al-4V
CJO Internal 8° Morse Taper 4.1 Solid
SS I
CIT Internal 8° Morse Taper 4.1 ComOcta Ti-6Al-4V
USRI 2R Is walstalAl 242 35, 2008 271



[e]
E 13AE HeE AZE A 24 1
132 05%] 225 zke tAE E3 Al
Z|(MGT12E, MARK-10 Corp., USA)Z ©] &35}
Zh A UAHE AlZ3|ALe] A Ald] whet
30Nem®] 2913 dg o2 AA3strt

Hs A3 7] (Instron model 8516 Instron Corp.,
USA)l| AZHE 14 A-A] AAE A IS
AZHE Alge] #31S0 ?r@”% Fastol W
dEo] 3mm &FH XU E DA v

5 g7t 2 A5 Fejol] BHA| Ak 7k,
Aol W FHIE Zte YT =0l 45T
2Hg A 2" FERS UZHEE methyl
methacrylate @14 YAl & 2HA]| (Premier Implant
Cement, Premier Dental Product Co., USA)= &2+
sto] A 1A BAEE vk STt
2 A=7F & 1lmm7} 5 == 319 th(Fig. 2).

HAHE ¥ 305 A& 1.0mm/min®]
S5 Jtete] Alfo] A w7z H st

[e]
Z = g=FIAYLS 2Feln, A IS

Nesgn, ARe v Ag AgT W A,
Z 2029 TAAY A L 2 )F JALE A}

&
ek

ox,
>
N

Loading Device
Hemispherical
Loading Member

Abutrmert

Implart Body
Specimen Holder j‘

Fig. 2. Schematic diagram of testing condition.
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ARAE ] GEFARBES FolAE AL
A AHEA H (One-way ANOVA)ZH thE 9] 4
% (Duncan’s test)& ©]-&dte] FA A= 4

A8

2) WA EA =4

AzEdge g8, T A=AE)
(Fatigue tester, Osstem Co. Ltd., Korea)oll <+
AFEAGeIA G e oz RS 974
Ziﬂ‘(Fig. 3).

HA 180 470 whe} kol ZHE <
7= Hiake] 80%E AT oR, of
10%5 Hastzo=R sto]  FaFA(
22°C, H%= 38%)°1A] sined WH2-515S 10Hz
Agaislon, Asl Uy A zsic
°‘0MU* h o}ﬂm °F 10- 20%7é i
= 7]'01'": Ho
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9 37), & WFARAE 2R dajrt
Aol AR EL 2eke] AP 71539
om, NEZE ol A8 Hdsts 722
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rlo Ly
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Fig. 3. Cyclic loading system.
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DEA-NC= o122 2 A= CIKRI01 JIHA Z&0 OIXls Zet

3) FARAAAR A Bz

WHEAAE & Azt dojd AlHE9
AT E FAPAAER 7 (HITACHI S-2400,
Hitachi Co. Ltd., Japan)© 2 #23}9]t}.

o1

A

2t A A AN FAM GEHIEE 53
Azhe} s S Table 9 2Tk
A=A e =HJAY Yt JEFIUEE
BISTZ(1392.0N)l| A 713 =7
(1261.8N), BITZ(11532N), 2] 1 CIT(11102
N) o2 Yehgth BITw 2 CIT ko] 3
PAEE foF Aol S Holx LsiThp 05)
FEa g el Al 32 external butt joint

2l BIT# Oﬂf‘ii At F WAbeh g Ao WY

EO

E o, pIsTlE A Naw A
S JJ@-; EE 3gAs b Rl s

internal conical joint$! CJOT CITZNA 14

A ek A YA BT Mo m YET
WAl o] /de] stzoll <8l 3 Z=ubdol

dojk Al AEY otz A7|e 7] 9 FE Y

7+ Table IIo] YERQ oW, W74 a4 ke
Table IV} 2t}
W4 @A E CJIOT600N)°] 7HY =& whe

B3, CIT(453N), BIST(360N), BIT*(300N)
T2 2 YESITE Internal conical joint$l SS 1T A
2H 9] CJOTZ} CITH°] external butt joint9l US
II Al ~"le] BIS3} BIT Et} ¢ &2 U4
A F= HAt SS I Al 2Elo| & LA gl
CJOT-°] X]fﬂfg‘r AL 2] = o] Sl CITE
E]' 9 = & s ]’]'E]'IH A, US II Al 2~ El o] A
= %*J@OJ UCLA At e ] BITT 2T} A
U e g ¥Y AAg BISTol o &2 @
5]40:] ‘l‘/v\q
Y 2ZA1 g ofgk Aol Fde UeA & A
JTEHE 2 BITZAAE 27 58 3%
stel| A= g A ek AT Upake] o] Yo
oF 700N ©|ste] stzol A= WAbe] oh4
gro] dojub= 54 FFE vErlSith BIS
T AT ALY 3 S SRkt AV Fket
A g2 A A4S B CJoT A
T UAHE919] 9bd glo] g A 9] shdo] e
%3, CITT& YA 2 g A9 3bd-& BTt
g BIST, CJOW, 1Ela CITZOAME
800~900N2] &}% Z7|o|A A Fho] &
Zre] ot
FARAAANF o2 SR2adE Al A SA
HEG H 79 A YAk ng A AR
< Fig. 490, 3-dW 9] unl& A Fig. 59

Table . Mean values = SDs, Duncan’s multiple range test and failure modes for compressive bending

strength
Group Mean (N) SD Duncan grouping Failure mode
Fixture & screw deformation

BIT 1153.20 39.02 A .

Fixture & screw fracture

Fixture deformation & screw fracture

BIS 1392.00 52.63 C .

Fixture & screw fracture
CIJO 1261.80 59.32 Fixture & screw deformation
CIT 1110.20 45.36 Fixture & screw deformation

Group with the same letters are not significantly different (P >.05).

1Al 2474 35, 2008
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Table . Failure modes of cyclic fatigue test

Group Failure mode

Fixture & screw fracture

BIT
Screw fracture

Fixture fracture
BIS Fixture & screw fracture
Fixture crack & screw fracture

cIo Fi)fture fracture
Fixture crack

Fixture & screw fracture

CIT .
Fixture crack & screw fracture

Table IV. Endurance limits (N)

Group Endurance limit
BIT 300
BIS 360
CIO 600
CIT 453

2
rlo
2
1o
&,
frtl
N
4

YRt o]z} #E o] &S ThFig. 5B). 5t
e = A9A 233 $LGe) 5
’d =45 (equi-axis dimple pattern)”} Y EFSETH
(Fig. 5C$} Fig. 5D).
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Fig. 4.

15.8kv R257%0 leemn

SEM photograph of failures during
endurance limit  test (original
magnification x 25 or 30). A, Fixture
and abutment screw fracture in group
BJT B, Abutment screw fracture in
group BJT. C, Fixture fracture in BJS.
D, Fixture and abutment screw fracture
in group BJS. E, Fixture crack and
abutment screw fracture in group BJS.
F. Fixture fracture in group CJO. G,
Fixture crack in group CJO. H, Implant
and abutment screw fracture in group
CJT.
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Fig. 5. SEM fractographs of failure during
endurance limit test (original magnifi-
cation x 5,000). A, Fractograph of
fixture showing fatigue striations in
group CJT. B, Fractograph of abutment
screw  showing secondary crack
intersecting the primary plane of
fracture in group BJS. C, Fractograph
of fixture showing fine equi-axis dimple
pattern in group CJO. D, Fractograph
of abutment screw showing fine
equi-axis dimple pattern in group BJT.
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Original Arficle

Influence of Implant Fixture-Abutment Connection and Abutment
Design on Mechanical Strength

Mi-Hyun Chun, DDS, MSD, PhD, Chang-Mo Jeong, DDS, MSD, PhD,
Young-Chan Jeon, DDS, MSD, PhD, Tae Gwan Eom’, MD, Yoon Ji-Hoon", MD

Delpartment of Prosthodontics, School of Dentistry, Pusan National University,
"Osstem Implant Research Center

Fatigue or overload can result in mechanical problems of implant components. The mechanical strength in the implant
system is dependent on several factors, such as screw and fixture diameters, material, and design of the fixture-abutment
connection and abutment. In these factors, the last rules the strength and stability of the fixture-abutment assembly. There
have been some previous reports on the mechanical strength of the fixture-abutment assembly with the compressive bending
test or short-term cyclic loading test. However, it is restrictive to predict the long-term stability of the implant system with
them. The purpose of this study was to evaluate the influence of the design of the fixture-abutment connection and abutment
on the mechanical strength and failure mode by conducting the endurance limit test as well as the compressive bending
strength test. Tests were performed according to a specified test(ISO/FDIS 14801) in 4 fixture-abutment assemblies of the
Osstem implant system: an external butt joint with Cemented abutment (group BIJT), an external butt joint with Safe
abutment (group BIJS), an internal conical joint with Solid abutment (group CJO), and an internal conical joint with
ComOcta abutment (group CJT). The following conclusions were drawn within the limitation of this study. Compressive
bending strengths were decreased in order of group BJS(1392.0N), group CJO(1261.8N), group BIT(1153.2N), and group
CIT(1110.2N). There were no significant differences in compressive bending strengths between group BIT and group
CIT(P>.05). Endurance limits were decreased in order of group CJO(600N), group CIT(453N), group BIS(360N), and
group BIT(300N). 3. Compressive bending strengths were influenced by the connection and abutment design of the implant
system, however endurance limits were affected more considerably by the connection design.

Key words: compressive bending strength, endurance limit, fatigue, mechanical strength, overload
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