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ABSTRACT

Surface changes between implant and zircoina

abutment after loading

Kim Moon-Soo D.D.S.
Advisor : Prof. Kim Hee-Jung, D.D.S., M.S.D., Ph.D.

Department of Dentistry,
Graduate School of Chosun University

In this study, titanium abutments and  zirconia abutments were
connected to each implant in external type implants. After that they
were loaded 10000 times with 20Kg as occlusal force. The surface
changes of external hexgon part and platform were observed in
FESEM image. Viker's hardness of an implant, a titanium abutment and

a zirconia abutment were measured respectively.

1. Viker's hardness of an implants, a titanium abutment and a zirconia
abutment was 309.80%+11.78 HV, 318.40+£11.82 HV, and
1495.30£16.21 HV respectively.

There was no statistical significance between an implant and a
titanium abutment (P>0.05, Anova). However, there was statistical
significance between an implant and a zirconia abutment(P<0.05,

Anova).

2. The wear was observed at the joint of implant and abutment in
both a titanium abutment group and a zirconia abutment group after

loading 10,000 times. The zirconia abutment showed more remarkable



wear than the titanium one.

In conclusion, the wear of external hexagon and platform was much
more notable in a zirconia abutment group than a titanium one. It was
suggested that it could result from the difference of surface hardness
between titanium and zirconia.

The wear of junction between an implant and a =zirconia abutment
becomes more severe, the connection of an implant and an abutment
is much more unfit. This is likely to cause loosening and fracture of
the abutment screw. so it is considered that the possibility of implant

supra-structure failure can be increased.
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Z4E 1A A (Implant fixture)
YETE G A=  Osstem  3IAMA ALE = &5-5717] 5 (external
hexagon)< 7} AR AZA 4.0mme 1A A (Hexlock 4.0DX10mm; Avana

Dental Implant System, Korea)E& A #3531 HFigure 1-a).

a b C

Figure 2.

Cemented

Figure 1.  Avana  system abutment and

(a;fixture,b; abutment,c;abutment Zirconia abutment

SCrew). (attached onto

implant)

2) A 5=(Abutment)

AHE fA48 AYPFES AEEHT. Cemented abutment(Regular,



5mm(D)>*2mm(C)*5.5mm (H), Osstem, Korea)E A ®13}% 12(Figure 1-b),
A2FYA 5= AHE FA8 AQFE HA 5] A& th(Figure 2). A

23Yo}l X5+ Zirkonzahn systemS ©|-&35F] A 2% Qi)

3) AdlF YA}
AT W= 7 Al2" BFE golelg AT UAME ARESEItH(Figure
1-0).

_ﬁ.
A olgatel aEeed ARHYL YAE

2) 3t5(loading)¥ FAFA A& ) 4 (FESEM) a2 2+

AF7E AE YZBE FH o2 20Kge 9L 78IS dZTES A4
F7F A% HEdACl 10,0009 st5g 7lelith st o® 1%k g A A
external hexagon®  platformo] A7]= WIS FESEM (field emission
scaning electron microscope, model:XLL 30 SFEG, Phillips co. Netherland,)
& ol glo] BASh AYA 27 Anel YelE BRI, 35S 10,000
WowEdon sl Fo JEase] muwsit Bt AnFe Eee



AgFE L A=Z3Uol AYF  Vicker's AEE

WILSON - TUKON 2100 H|AZ= AX A&7|( Instron Wilson, US/Tukon

W
2100, Indonesia)® A8tk EFES) Holehs AnjFoh Azatjel 4

9]  Vicker's A% SAHX = 77t Almwith 53] A4S Ay JA4S
2354t} SPSS(version 10.1)S

o}, Group 1 # Group 2 Avana 1% 7F9] Vicker's 7
2~ 2Z O

Ly
ANOVA AW+ ol sl HA o] 2 0.05% shsith
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Det WD I—| 1 mm

AccV SpotMagn Det WD ———————— 1mm AccV  Spot Magn
100kv30 26x  SE 218 100kV30 31X _ SE_241 ,1

A. Superior view of implant B. Tilting view of implant(45°)

Det WD 1 200 um

' <
- G
_AccV  Spot Magn  Det WD F—————1 200um lAccV  Spot Magn
SE 263

- 100kV30 105)( SE 150 100 kV 3.0 96x

= =

C. Platform D. Platform and coner of hexagon
(tilting view)



= AccV SpotMagn Det WD ———————— 50um
“="100kv 30 500x SE 263

E. Platform F. Platform(tilting view)

Figure 3. Photomicrograph of Osstem Implant attached to cemented
(titanium) abutment in SEM(A,B,C,D,E,F; Magnification <21, x24, %105,
%96, <500, x1000)
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|
\ACCV Spot Magn Det WD 1 1mm / AccV Spot Magn ‘Dei ) A 1mm
100 kV 30 32x SE 104 100kV 30 28x SE 116
%\ ¥ 2%y

A. Superior view of implant B. Tilting view of implant(45°)

AccV Spot Magn Det WD H———— 200 um AccV Spot Magn Det WD —————— 200 ym
15.0KV 3.0 95x SE 129 10.0kV 8.0 106x  SE 16.4

C. Platform D. Platform and coner of hexagon
(tilting view)

- : e She = < S - % = =t S
= AccV Spot Magn Det WD —————— 100 um UAccV SpotMagn Det WD 1 20um
= 100kv 3.0 300x SE 173 = = 100kv 3.0 1000x_ SE 172 i

7

E. Platform F. Platform (tilting view)



Spot Magn Det WD ——— 20um
0Kkv 3.0 1000x SE 174 00KV 3.0 1000x SE 17.3
= R S LN = e & S -

o A

G. Platform (tilting view) H. Platform(tilting view)

Figure 4. Photomicrograph of Osstem Implant attaced to zirconia abutment

in SEM(A,B,C,D,E,F; Magnification X21, X24, X105, X96, X500, x1000)

Figure 4-HolA]&= 23U o} X7 AT HE platform FEH| v 9E A o]
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© YAES EDX® AR 4% Aotk (Figure 5).
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Full Scale 2400 cts Cursor: 0.000 ke
A. Zr particle B. Composition of Figure 5-A.

Figure 5. Composition of particle on the implant platform contacted with

zirconia abutment.



3. Viker's A&
FEZHE, golehg AT R A=Y ol A5 Viker's A= 247 3
309.80+ 11.78 HV, 318.40+ 11.82 HV, 1495.30f 16.21 HVt}. =
o} Bfolelm AT Alolol= FATA 08 fFoAo] EAleHA & UTHP>0.05,
Anova). AR, YEZGFESE A=Y o} Alojoll= FAISHA R {2/ 0]

tH(P<0.05, Anova).
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Z71dl Azsyote] Ao R AAHJA aarso]  EolebEdt
Aladk wf A 2Fuol Aot @8y AR AW o U FAES B
Fi Ak 2 o4Hds] @l AEFY ol AgiFE AREg F
EHr ARt o B2 AgFe] gds Bolal glth
Aol shd el Q1S Gofr izt A= Yolet JETEE FASHE B
oletE ol WA LES] ztolE ettt dWhHow &I Agtulo] whit
A F5&o] @A o= Mg xWAEY aE5EY ¥ %7] wjiolth
A SAHE JZHES} Eolebg AtiF 3 A =5 o} A gF9
Viker's 7%= Z+zb ¥4 309.80+ 11.78 HV, 318.40+ 11.82 HV,
1495.30% 16.21 HVAH. Z&ES} glolebg A5 Atolol= A4
ojide] g om, d=xdES} 2ol AFAteldl= SATA] frefde]
EAEER om, Awe] ztolzh oF 5uf FrQlth ol wd wf, Eleolekro] <
ZAES} 2ol FPHel shFo] steld A JZIE mHo] A= Ho}
At FHET npER Qg WSy A AL+ des FAYE F AUtk
Brodbeck £'We xlzzUols} Elo]ulHe Knoop 7 =

o A =Y A2aYolrt Bolelr it of Sujold w& FUAEE U
YA tHTable 1).

Table 1. Knoop hardness of dental materials (kg/mma2)

HARDNESS VALUES OF VARIOUS DENTAL MATERIALS

Material knoop hardness(kg/mm?)
Gold-palladium alloy 200
Titanium 250
Human enamel 340
Quartz 820
Zirconia 1,200
Alumina 2,100
Diamond 8,000
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