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Three dimensional finite element analysis of stress distribution of implant-abutment interfaces with different Spline height
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Abstract: Objective

To investigate the effect of spline height on stress distribution of the implant-abutmteent joint. Methods

Three-dimensional finite element analysis was used to determine stress distribution of the implant,abutment and screw of different

spline height under preload, vertical load,and oblique load. Results

Maximum Von Mises stress of screw located at the joint of the

screw head and the screw shank. Maximum Von Mises stress of the Spline implant located at the root of the Spline projections. The

system with 1. 0 mm spline height had lower stress on implant and abutment, but higher stress on screw. Conclusion Spline height

of 1.0 mm is preferred in spline implant system.

Key words: three-dimensional finite element;stress analysis;implant

Spline & % J& T #b % 2 J7 0. Calcitek 2> 7] B9 Spline F %
RIS EE R 1 mm'Y ARG = F R R B
G M7 3% 4 185 FE KT Spline 3% 45 7 =X Bl UR-JE bk LTI A2 ) 1 5%
WA, A Spline FiR 14 A4 Bt I PR BEITH RS %

1 #Hpt57%

1.1 B ARPEA SC AR 7 = 4 B4+ Pro/Engineer
Wildfire 2. 0 & 57 Spline FAE & (K 10 cm, E 4% 3. 75 mm,
SRR BE 1 mm) A RS FE BB A | P e BT R — A 38 o) R
0.5 mm FYIERIE AL AL (2 F 8 & TR 258D . Bk Spline
REE T, 15 0. 7.1.0, 1. 2 mm % 525 B 09 Fh ke A58 A5
BIE D, # 3 MR Pro/E 5885 AH RICH M Ansys
Workbench 9.0,

B’ 1 AEEESEM Spline Mg k&R

1.2 MESE B GHRLMSE R R AR R P s BT 3
PEE NS B B Ti-6A1-4V (4% #8110 GPa, JARA

SEIRAE L LT - 13637801468 s E-mail : 28905594 @ qq. com,

0. 35) WK IE B 4 & @ M H (B [IRBE & 100 GPa, JH A LE
0.3). RBCHERIBTRL N I SE 3 2] 4% i [ P R b oRE . AR
R S SR 45 T LA S MR ST AT 4 I 2 R

L3 M XA BEE TR AR SR TR R N R — 5T
SRS R BT Sk BT — A Sk DX T | A fih X R LR 5 R
0. 355 T8 KA — MR DR T itk X Sy 55 5 gk TC AR X 3 5
L4 A% S AR 3 o3 3 R PO MR BT dal g 45 R

#1.

1 o & %Il 43 £5 3R
Spline Fiif (A Y BT RIS
0.7 mm 56 330 91 030
1.0 mm 56 557 91 816
1.2 mm 59 786 97 007

L5 Jmascit IR B EMBE e RN SR A U
J174 405 N, i S35 T 984T b, D fly i) G W AT S 00 7 . E T
B FE A b 0RO R BT it n P A A« R 200 N AR )
100 N(45%),
2 % R

AIF] Spline 5 BE (/)4 70 45 3R {4 Ft K Von Mises N 7 {8



1218

F 2R, 3FEM T 1.0 mm =AY FRL IR L Y J7 18 14
0.7 mm M 1.2 mm @5/ TS ERET R D (E IR K.
x2 X[ Spline & EHHE A L E & KX Von Mises

Bz 7118 (MPa)
Spline fif Bolt=405 N Vertical=200 N Oblique=100 N
A A AL 7Y I A S I A S I A S
0.7 mm 123 142 338 160 165 353 332 214 462
1.0 mm 88 112 341 115 159 396 320 210 519

1.2mm 114 149 320 236 163 352 407 213 458

I*I’*ﬁ{‘“yA%*EyS EP?UL%%TD

A [) 2 4 v R ) v S SR BT e R I E B TR ST S
SRORT A2 4 A Rl A M e S T3 (B39 132 T Spline ARAR (5] 2) .

Firn 13 rerny

B2 HNAHFTEAZHE

3 i it

XF TR WL S8 7S 301 7 4% , Branmark 3 40 d B0 Y 7% 2
K 0.7 mm, HEE G BIBFR Z AN S S R E 1.2 mm A 68
AR G- Hb 2K B0 HE 5 FHLI ) 7 0 7R T AECR X AN R S
N F143H B 6 R EATBFSE . Spline 4% 8 T4 % 42 07 30, Hige
A 10 mm, ARSI S B AT H AL FR S8 A N 0
FERE LT 0.7.1.0.1. 2 mm 3 b5 K9 Spline MK, 13
YA BRIT T AT R ) 43 A LA T Spline 2€ 19 N EB N T 4
A LA K Spline 28 5 BE 5 0 1 40 A Z RIB G & .

ARSI v S [ 2 e A v SR T R RN ) (I H A TR
BT S0 5 MR AFT ACHE AL L i Ak 2 SR BT 9 55 % WU # & AR Y —
P20 F2 SR PR SRy R 43 22 T i SR A R AR A T 7 A
N )BT T 8, R [R] 7 = BE Y Spline Rl (A 7E AN [] 2 for

FTREF 201055 A% 3945% 104

B S5 KON 7 B T S AR S o B g (L St /N TR R Y
58 BE . 5 T Spline %2 /2 15 2 4t W L KCAE (] Bl &0 T 2 B
DXPAR L 1 e i — S

MRS58 1T LU L AN 8] B9 34 4% 55 BE X Spline Bl Al
AL E SR A B 40 A A — 2 R R W A T 1.0 mm
JE Y FARL A HEATE R 7 B B /0 o T T S BRET N T LI R . T
TP e SR BT 5 A A | e O {25 T R R T Lt 4 5
TEHEN AP B e e WET o F A B A IR 2 K A M T
AR T BT o AT 2 B G Rl B B9 L R 1L 0 mm 89 Spline
ZE W BE R I IR B T U B AL I g B9 AVE . B LAASF 5
N 1.0 mm Y Spline % B2 A& 500 5 B] A0 1 e i 2

SE

[1] Binon PP. The Spline implant: design, engineering and e-
valuation[ J ]. Prosthodont,1996,9:416.

(2] TR KA A BROT I 2L RTE A W ) 2 W0 52 b 9 B2 FH I 520
HERELT]. 5 PEEE 22,2009, 38(3) : 350.

[3] Alkan I,Serthez A.Ekici B. Influence of occlusal forces on
stress distribution in preloaded dental implant screws[ ] ].
Prosthet Dent,2004,91(4) :319.

(4] b#BEUEEBGTSHHREIM Jbat. @ S 8F & Rk,
1995.

[5] Ohrnell L,Hersh J,Ericsson L. Single tooth rehabilitation
using osseointegration:; a modified surgical and prostho-
dontic approach[ J]. Quintessence Int,1988,19:871.

[6] Patterson EA, Johns RS. Theoretical analysis of the fa-
tigue life of fixture screws in osseointegrated dental im-
plant[J]. Oral Maxillofac Implants,1992,7(1) ;26.

(7] AL52 XU BT 3E, % SR S0R Al (R B8 R 0 A A B0t Fn
S A1 53 B LT ). AP T BE 27 2 3, 20065, 24.(6) : 509,

[8] Binon PP, Suter F,Beaty K, et al. The role of screws in
implant systems [ ] ]. Oral Maxillofac Implants, 1994, 9
(Supply) : 48.

(9] Ak%k. M-, R K. =4 A BRI0 40 T i 2 TC & X b A 14
B SR ) 434 BsZ LT rh T RO 2 A AL 2008,
13(1) .22,

Qi B 199 :2009-12-25)

CLR3E5 1216 B0
microcomputed tomography scan study[J]. Am J Orthod
Dento Faeial Orthop.2006.,130(5) :639.

[9] Yamashiro T, Tummers M, Thesleff 1. Expression of bone
morphogenetic proteins and Msx genes during root forma-
tion[J]. ] Dent Res,2003,82:172.

[10] Ganss B, Kim RH, Sodek J. Bone sialoprotein[ ] . Crit
Rev Oral Biol Med,1999,10:79.

[11] Zhang Q.Domenicucci C, Goldberg HA. Characterization

of fetal porcine bone sialoproteins, secreted phosphopro-

tein, bone sialoprotein,and a23-kDa glycoprotein[ J]. ] Bi-
ol Chem,1990,265(13):7583.

[12] Hosoya A,Ninomiya T, Hiraga T. Alveolar bone regener-
ation of subcutaneously transplanted rat molar[ ] ]. Bone,
2008,42(2) :350.

[13] Kawaguchi H,Ogawa T,Kurihara H. Immunodetection of
noncollagenous matrix proteins during periodontal tissue

regeneration| J ]. ] Periodont Res,2001,36(4) :205.

i fy H 399 :2009-12-25)





