Study of an analytical model for screw loosening
mechanism of dental implants.
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This research focuszes on the developmernt of an analytical model for loosening mechanism of dental implant
systemn. The model is utilized for predictions of preload walues for intemal and extemal types of implants. It
identifies the effects of watious parameters such as fiction, geometric factors and mechanical properties on

the loosening mechanism of the implant systern The results of analytical model are compared to those of the

tnetical tmethod for walidation.

1L M E

Fl2E AETEDental implantyT A E 734
FotE ti4lste ZUd] Al st ¢IEA 2 T
ok LRibe A ZE UEFTEL At F(Abutment)
& DAAFizre) S 9EH £ gdolth 22
dad A3xdLs 4 AE dETEL
7R HEE AR AEL DFAE S
Lhabe] EHE 0] B AR AF-n Yot
Jernt et al[1]8] AT £, Do} EHEY
A 19 o =2 8lEe it EE AA4E B

SEATE Lhake] Al HAYUSSE it 263

T dAwEn JAS
F-mmail : tagil024d@yonsei acla
TEL : (0021334827 FAX : (00324-6754
* AAuEn J1ASE
o dqHD 71 B
k¥ AduEi AN HHE DA

= m vkl mee FHEiA s 2H EMomentys
LS B3 Adieet pAAS EE2H(Contact
forceys WAHAIZI 1 o] E&£YE A2t nAA
£ Zolv AZ"€S AT vhAtHElY] 2HE
St DWIEM 2 wasts WhaRIEE & Hst
F(Preloado] 2t Fhch BRI HUoY HEtEe]
27hs WA dE™ Z71HE 2niste HEtEe
A= uhabe] EHe] 2590 7 Fhoh LAl
o 4TE £ UAZR LAy A, LAk
o] zZt: 39 dAMEs MBS R 1Re
IR Bdsls 0] ¢tk Bickforg 2= LHALE
HE T AR FESt d ¥ 2AR 2709
wErEat & Yol vhate] HESt LpaREE]
108 i Slippageyd = WHA A Lhabe] #Hekes
ZaAzln, = HA) BAR e g ¢
AR EEEFL R LAl FlEe At A 2
Holl 28] ol oulstEo] dAE oliR T
A ETh Scacchi M et al[3]2 A2 UEE
o] HZ2HEe] U A ZHAN A 72 TH
= WS S5 Aviset nEAY ZEE Wb

= |

riljo

636



= 0] 251 H|o|E(Tapen ZEHZ 2ESIITEH

= 97T Hgwdo gt FEEHE AaE
UEHEZ 27 2d=H0] #07¢ 25 E3%
dstzy HdAE E5bd FHO s d3=
= &1 ol F W] =4 HEskicy ik A
et o] s H2= A WAk A RFEEE
Hefo] e EE2Ho] tist EE2¢ME(Contact
presswe) T EE 4714 8 A S(EEUHE, AUHE
g =, AFEus oJ", 4844 3 S5
dHHPS Eckd 2To O o] 2Ag AY
stEich Esh Hgdukdo] s FobE JdEHES

FEra e & B ur;\}_] ARpzEe] o

IH

2 A0 M2 o2 fE@uklE sl 2AH
0]H HBMorse taperyTHA 3k HEZE A ZHH
(Butt jointyE 7HAE ATE A FHEE slwskith
(FH Y (Wararter, Co, Ltd, Korea) H1E2 Inglart
g} Strawram (Stauwrann, Swis9Ab AE2] ITIOH A
et pEA Holy J ez 2" whleg
Morse taperiib2l 2} (HSHE] (Warantee Co, Lid,
Korea)dE2] Hesplant 4t FridentAF2] (Fridert Crerrransy)
Fralit-2 AF=2 =24 st D37 Wi £31E
2 Z2¢E Tl Butt joirt BHAO|TE

22 0|2

22,1 LIARo A 2] ES2) HEEE 2H]

+H4R] A7 ‘-]'/’\]"3'ﬂ o5t THEHA| HE
= O YAE] EHES Y ™¥(Outside force)v] WYAMS
HE= wxl»‘\l?lﬁih HHECH = of W3t

C‘]?]/’\‘] = -1‘:']?E LER™, P WhabibE
do] n— ‘-]'/’\]“”‘—] FEYFE, Ao WA 2
I, o WM REYRRSSE UERACE FEEE
Fig. 1014 Yeld= vabike] 7357 S 2t
Lhabibe] Fowys od e habike] HE2E3E A

(hzk go] 72 5= gtk
Hyoid?
Lnst = Tﬂ[?-i_ coiﬁxd freeny i1y

Fig. 1 Schematic drawing showing design parameter
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Table 1 Medanical properties of matenals

Yo .
Ilaterial modulus P':'ristsiténs
[MFa]
Inplant, | Titardum grade ELI
Hezplant (butm ent) 1133 | 0.34
Frident Titarim Grade 2 105 037
(Frialit-2) | (Abutment, Fixture) :
Titanium grade 4
T (totment, &lmplaery | 10470 ] 037

Tabhle 2 Screw shape parameters

Type Wlorse taper Butt joint
Parameter Inplant | ITI [Hezplant | Fralit-2

Pitchie) 0.37 |043] 033 04
Thread angle( & | 30 24 30 32
Clmagor 2 1.8 2 1.95
Widthfw) 021|038 021 0.22
0.0s | 4 0.05 0.04
i 04 |04 0.4 04
Dinap 195 | 1.9 1.95 2
D 2.2 195 24 24
Taper angle 7 t 0 0
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Tahle 3 Compatisons of preload between analytical
model and FEM model

Mbrse taper Butt joint
connection type comnection type
Inplant ITI Hexplant | Frialit-2
Aaly | oy (A0RLY | por gy |ARElY | gy (A0BLY | gy
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