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(a) cortical bone (b) spongeous bone

Figure. 1. Schematic drawing used in this analysis
@D abutment @ implant @ supporting bone

Table 1. Properties of materials used in the analysis

Abutment " Titanium orade m | u3s 0.34
Fixture Titanium grade IV 114.0 0,37
Cortical bone 14,0 0.30 -
Bone
Spongeous bone 1.5 0.30
EHwe) 4 Wt W3 j0dIM Yol 5) REH 94 83 B
(Figure 2).

‘a7 £ (boundary condition) 22+ YILTIE = dAole AR e 84 4 Z2THR
7} mjAlE o] ot Hlske 2 eyl 2hA3A] 3G Author(Plasso Tech, USA)E o]&slo] AEE]
ATE x, v, z Al PPN % 1&3197, HE = o8 7 S8k FollA 571 3 (von Mises
23} Qute 9 2w B 240 WHol H18E  swes9”'S 71EOR 7 APTOIN 9 LR H
=2 st 2 sl Ak AR Selo] HE Aeer A

o $2 WERE e Sl glel lol

4) E9n| o} Az mALGIh 7t 8l 27 7kl wlmE ¢

) AR JAES) el 29 % Tt 2

AAIE mEol o3t QA4 FA(finite element o] A thH] 67h2] =4F(measuring point)]]

analysis)2 3o1=0| a3t Yz E4Z¢] & A 1 k& £85Itk Figure 2)

A AlG(Young's modulus: E)Q} ZokEo] nj

(Poisson's ratio: v )= Holmes 5%, Trisi £%, * SR 1 JERE A5 AR Y MeE

Carter 5°99) @72 Zarsio} thUsIITH Table D). * S 21 JYZHE ES A WA LA
A =
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® F1 ! vertical load of 100 N
® 2 © buccal oblique load of 100 N

(30 degrees off of the long axis)

® 1, 6 . crestal bone near the top of implant

® 2. 5 : bone around the first thread of implant
¢ 3, 4 . bone around the bottom of implant

® 1, 2, 3! lingual side in bucco-lingual section

® 4 5, 6 buccal side in bucco—lingual section

Figure 2. Measuring points of von Mises stress around the implant

Table 2. von Mises stresses in cortical bone under vertical load

Unit : MPa

’ _ 1 2 3 4 '
Model 1 2.47 1,99 0,84 0.98 1,94 2.84
Model 2 2.67 2,30 1.14 1,16 2.28 2,55

*1, 2, 3, 4, 5, 6 : measuring point

* S 3 UEHE S IR QId & LA spfes S8o] emistA| sl WhA,

* ST 4 AZRE S IR QR & 2 201]’\1—3 PIALA M Hmicrothread) & 2= 787

C 2 51 UTRE FS A WA LA o of B2 gl AFHL Yon, =Y 29 B

A3 = 7t Eﬁa 12] ZBg-Ho} Foll WA= 5ol tiA|

¢ ZA 6 YTAE US AP AF WAT 2 ZTHTable 2, Figure 9)

1. EEHE wYHO| 100N 24| OtF

g =0jot Y2

| |~ odel 1
¢ | -8 Model 2

(1) T‘I_-_
AREZNM ] §8 2= 2 1, 2 BFofA

1
| Z 3 4 5 £
A =] AFE & oludie TAA ARELO] & Fo e Mmeasuring point
O

o 2t 80| AFEe P 2o, e
2 7258 §Ho) Zhadle] YIeEo] 2k
240 2L Rty I8y 5§ 104 A v

Figure. 3. von Mises stresses in cortical
bone under vertical load
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Table 3. von Mises stresses in

spongeous bone under vertical load

2,‘-.;\—.,",,-_"_‘_ ERnr A ..,h ERTaRi s T

Unit : MPa

____________
SN

Model 1 0.69 0.25 0.52 1.00 0,61 0,94

Model 2 1.23 0,93

1,30 1.39 0,95 1,40

*1, 2, 3, 4, 5, 6 : measuring point

Table 4. von Mises stresses in cortical bone under buccal oblique load
(30 degrees off of the long axis)

Unit : MPa

Model 1

1,16 2.26 7.01

Model 2 10.5 5,44

1,10 0,97 1,95 5,70

= o]

o sidEols] 2o, SRl WAsHE A
S8 2 20k wESoM R sfZelA R
¥ 29 AT By 19 e B 43
Y3 SEgko] ZItkTable 3, Figure 4).

1 |—*—hodel 1
3 [-=- Model 2

n e ] - Pk

1 2 3 d 5 b
measuring poirt

Figure 4. von Mises stresses in spon-
geous bone under vertical {oad

2. YETE WPATHO| 100N HN OIF
(B35 30x)28 702 32

(1) Of2=

B A2 Bl Aol Ao elo] YT of
Ao moon, sfom A4S g2lo] Fasil
QEtE o) TeHol 2 $US MYk YL
S TR ARl B HEROME 41 35S
Hofgt Z9RT} AL SES Hofd A9 W =

—— Madel 1
-4-- Mode) 2

measyring point

Figure 5. von Mises stresses in cortical
bone under buccal obligue load
(30 degrees off of the long axis)
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Table 5. von

Mises stresses in spongeous bone under buccal oblique load

(30 degrees off of the long axis)

Unit © MPa

Model 1

4,33

0.60

0.65 1,94

Model 2 4,33

1,38

1,38 2,80

= [——Modet |
—~#— Modet 2

measuring point

Figure 6. von Mises stresses in spon-—
geous bone under buccal oblique load
(30 degrees off of the long axis)

(2) Oi=

<

=

et 35 #

oA

B Model 1
W Model 2

MPa

c-0

S5-0

Figure 7. von Mises stresses at point 1
* C ! cortical bone
* S I spongeous bone
*V I vertical load

*1, 2, 3, 4, 5, 6 : measuring point

A AAE
wj &z vla)
29] Tk el
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2% 194 QAESE W §F SYHNAM, 2
g 20 5SS T
2e Byt 1y 29 e 24HY YA Halof| w
2 32 B30l wHsly} vlad] ARksHAl LERten,
10941 Wste] Zo| FItHTable 5, Figure 6),

)

p———

(o)

—t

T

2

2. ¥ 5YY0INM Otz ZHO| ME 89

o H|m

AE HAZ(Figure 7) H B
12)7} & A WA YAM(Figure 8) I F5 3 |
A WA H(Figure 1) F9E0lMe BARKS
2ol 2k B2 BeEN AR w2
HgsIlen, siHzoMEn HAZN SE0
Asse FoE HPou wZdaoA By 29 &

O

Ny ;\. R :‘QF” %
5 q,% ’-’ >
: -
o) "y‘ ;
e
ia)
MPa - ;%w & Mode| 1
- m Model 2
g '\:\ 'r';\\\"\’“jj&:"g‘l"
t : ;; S i %
1]
-y C-0 3-v 5-0

Figure 8. von Mises stresses at point 2

* O © buccal oblique load(30 degrees off of the long axis)
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B Maodel 1
B hodel 2

MPa

C-v c-0 5 5-CG

Figure 9. von Mises stresses at point 3

MPa.

C-Y c-0 SV S-0

Figure 11. von Mises stresses at point 5
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-Abstract—

Study on the stress distribution around two types of
implants with an internal connection
by finite element analysis

Mi—Kyung Yoo, Sung—Bin Lim, Chin—Hyung Chung, Ki—Seok Hong

Department of Periodontology, College of Dentistry, Dan—Kook University

Adequate bone quality and stress distribution to the bone are of decisive importance for implant
success, Even though the success rates of dental implants have been high, implant failures do occur,
Overloading has been identified as a primary factor behind dental implant failure,

The purpose of this study was to theoretically investigate the effect of two types of implants on
the stress distribution in poor bone quality,

Employing the finite element method, the study modeled a 4.1 mm diameter, 12,0 mm length im-—
plant placed in cortical or spongeous bone, A static loading of 100N was applied at the occlusal sur—
face at 0, 30 degrees angle to the vertical axis of the implant, von Mises stresses concentrations in
the supporting bone were analyzed with finite element analysis program,

The results were as follows,

1, The stresses at the marginal bone were higher under buccal oblique load(30 degrees off of the
long axis) than under vertical load.

2. Under buccal oblique load, the stresses were higher at the lingual marginal bone than at the
buccal marginal bone, and the differences were almost the same,

3. Under vertical and oblique load, the stress was the highest at the marginal bone and lowest at
the bone around apical portions of implant in cortical bone,

4, Under vertical load, Model 1 showed more effective stress distribution than Model 2 irrespective
of bone types, On the other hand, Model 2 showed lower stress concentration than Model 1 un—

der buccal oblique load,

Key words : stress distribution, implant, internal connection
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