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ehliglen stetZ(sHZ, XYF), abutment,
framework, X|o} FollA B |79 4 giae

framework2 313 58 £XE HS A £
238}7) YA framewarkE AR|517 dHtZE F}
F& EAMIIE abutment® TAsted BUH 3}
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framework T framework®] & WO R
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ojFold om YWz ARz &
119670 ¢] solid 84 &35t Fig2ol& frame-
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s $5 ARTAE 17, A2AFAE 7-11,
AATRE 11-15, AXE 15-19, SHA= 19-23,
ZAAE 2327, = ZANE 27-31, 2AXE 31-
35, AR 35-39, A1ATFA = 39-43, ARAEA =
43-47, AN F A= 47-53 02 S
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Fig. 2 : $lollA ulglE 293 JAe

6 Xot7+x] ztzd 5mm, 5mm, 6mm, 6mm,
6mm, 10mmZ 37 ¥4 & 77} 5mm,
5mm, 5mm, 6mm, 6mm, 7mm& 3}ed X oprir}
W3letA &t frameworkE ©&3, F23HE
Ae Ho F2 3o

A, oF £99) abutment HX|& framework o}
Agd ¥ Zo|7t 13mm7t A Y AW <t
% 2719 abutmentd] Y= ) 7} BF7F 57
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Aol HEE YA, FEHU &8 JFE
27] el golA BHEo] Hzte] He Ag #
o} o] A framework® 43 FAtsA 2Y
g 3trh

(2) AARAAN)ZD 2 AF

AbutmentE 3tetFolAl A gHo] FAHo0
9]0 B F gbhutmentd] ol HE9 AFEL dx,
dy, &z BE57} fixZ FEH e AOR e



Table. 1 : B9 2MX|

Young' s Modul ,
Material © s . e Poisson s Ratio
(kg/mm?)
Framework 9.183E3 033

o A7 BRI 4 ((linear), 54 (isotrop-
ic) 2.2 Table. 1o 4A3] el Sloh

23 35E A

£ AFelA zk Aoto 71 R 8452 Table. 2
o 2

2 dFedAMe @7HA A9 stEol tisto
framework®] AF BAS HAEE E43Ath 3t
F& 7P ESTt B 3, 4,5 68 Xop 35
SEEXE 7189, SEF (XS YoM

ZFRAL w)o 2k 73t

o
=

Table.2 : Maximum bite force of norma! teeth

% 6719) Groupl & oA Z4zh
o et B4 3Tt

(1) Group 1.

Fig4o] ®%o] M 3] A 7hed 23
9] A} FL28 (maximum principal stress), 4] <
(811, S22), AH-5¥(S12), 37 3 (Tresca
stress) 9] FH2 1 @HOZRE 538 WEzkA] |
&£z0g Wy, BN

(1) Group 2.

Fig4ol BEXo] 3H¢ 3o ol 7hed &
el A 59 (maximum principal stress), T3
S3(S11, S22), A5 (S12), 37 37 (Tresca
stress) 9] he 1H DO ZRE 53 @HEzA] A
&0 uy, EAsqrh

Teeth 6 5 4 |3

2

Forces | 54.18 | 4557 |37.44 |31.32

Upper |\ rasp.| 870 | 663 | 840 764

20,06
484

2381
381

2191
3.95

1753
534

3114
776

3847
1011

4339
704

53.24
8.90

Forces | 53.24 | 4643 | 3501 |32.63

Lower
M=£SD.| 813 | 984 | 802 |-6.75

21.14
321

2343
332

2193
550

20.95
719

32.33
6.23

3948
1025

4385
841

54.50
947
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Fig4 : Group 1239 A3

(1) Group 3.

Figdol BXo] A% FAue A4 7hed 23
9] o 523 (maximum principal stress), 3] 2
g(S11, S22), AL (S12), B 3 (Tresca
stress) @) #4S 1M GHOZRE 53 DA A
&£x0 2 vy, 43Pk

(1) Group 4.

Fig2ol A EXo| 61 Aol 72l ©<l 50
W oS b AFoA niEld AFHEA HY

- e =a

#2-8 (maximum principal stress), 3% <9

(S11, S22), AHLA(S12), #3 3-H(Tresca
stress) 9] S WX, BA A

(1) Group 5.

Fig2ollAl BXo] g A2 Tl 461 &
HE ZEA AFoA bl AAEA A 8
& (maximum principal stress), 3 2#(S11,
S2), A3 (S12), 33 & (Tresca stress) 9} 3k
< HlY, 454

(1) Group 6.

Fig2el A BXo] 48 Ao} 7h-d ©HQl 41
W OHE Zehy AZdA vieHd AAEAM A
—T—%?ﬂ(maxﬁnum principal stress), 3 <3
(811, s22), A3 (S12), % & (Tresca
stress) @] #S B, ¥ E A
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FARAYE o83l Y NS A A4
3z AAE G disiA B4 AAE
Harvard Graphic program$ ©]-&3te] YeER U

q714, ¥4 & F AW F8¥(maximum
principal stress) < A&7} Aol 3] F g W
< 9 HUE AL 5 de SEHEJAF FE &
H)S 238 o 1 ARE L 9ng

73] $-8(Tresca stress)> A8 J) AGE
o] & Ao Ho A3¥I 2 o st &
tE AL guisith =8, 3 23(S1, $22) 3
AE3Y(S12)E 249 7 Hel| FL3h= S8
yeille R22 3 ¥ Sl1¥ s2e 7 W
Azt S Y, AL HEAA S119] W
o] xFolgH S22 WL yFo] Hth) o A4
e 28g, AHLH(S12)S Sk S22k
o} Az} g & WS M g3 SHOR o
ZRH 7 949 $9 F§ Wt BxE ¢
g & gl

3.1 Group 1.
Framework®] 3} 33 QW ZAAH9)
7 &9 Fof &3 (maximum principal stress),
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3 &8 (Sl1, S22),
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31 Group 1. =X

(1) Maximum principal stress; Ho) F382 6
¥ A4olA AbutmentE ZAFE Sl Add
W A2 BE(abutment F-&)oA oyt 532 ot
Al Zade 73] vehal glo] o] REo] F
of Hio] g& & 4 Utk Ty F WA abut-
mentA| A& THA] ARE ol e 19 A
IR ZA4E FAES € F AU

(2) S11: 43 £8 S112 69 YoM Ax &
7tate] WA abutmentol X W2 2H4sy 1
3§48 7239 F WA abutment7tA] Y=
SEo] Zg3h= o2 Uehgoer ojg 72 uk
it A4 QTS 4 & A
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(3) s2: 3 $8 sze ALY FrdAM &
F8E(S11) 9] S0l gz ZL-gel mef, 5
QA WEk(s2)d M ESgol FEse
o2 Yelon 19 Xol2 Z4E 73l 7
Fo] ubebstTt,

(4) S12; ADLY S12%= Abutmento|X ZF
o7 FellA Ho7b B &8 ko] AL
Zol 7HAA W3l RS ¢ F Itk

(5) Tresca: A T 32 Tresca stresse 9
Z abutmentol A §-¥o] oF 40kg/mm2ZE FH 7t
st 7HY Y8 gEHYS & F AsleH 1
W XolZ ZAFE ZrAdle AUk

ol

o vyl N

&
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3.2 Group 2.

Framework®] 3% 3% QAW F4HHY
z} @] Maximum principal stress, S11, S22, S12,
Tresca stress® #4381 th.
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2 gEaAs SMHO T HAHYE AL I =
2 Y3l Zzbo) thsiA 3

32 Group 2. =%

(1) Maximum principal stress; Hd) F58
Z abutmentol A 74 IA JERT ©RA
T 7Age] ety oy 1 ¥/t ¢
FAs TG AEQ] 27071 e e
o Group 19149 AFAE S FAES ¢
e l=

(2) S11; 3 <8 S112 9Z abutmentdl A
dFo2 Hujzb FAY 1M XotE ZFE |
Zho} 71 23 9] Wbyt Yehton 9F abut-
mentol A 7+ "ol AojA Uizt €& ¢ F
AT

(3) S22; 34 Y S2F abutmentFHE 4F
o] 223} abutment XA WO I3}
S8 W] AFEE ¢ F UM

(4) S12; Aeg S12&= WZ abutment7}A]
A weko 2 A8 A WA abutmentol A
b He Age] Yelvy I FH+ A 7
gt

(5) Tresca: Tresca 28-& 9= abutment7}A|
F238 ZrletE AXNZ 452 FolE AdS
Ye 2 glo o]2RE #Ist AREHE YA
= A WA abutmentI A4S & & ATk
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3.3 Group 3.

Framework®] &% $3% {H9 F4AA
7} 9] Maximum principal stress, S11, S22, S12,
Tresca stress& ¥4 3} Th
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9 oA FHNOT MY AL Ty
2 FI A7 tisiAM BAg

33 Group 3. =X

(1) Maximum principal stress; ) F28&
abutment-ol| A Hul7} LA st G el B
23 wsteo] A3, Group 190 HlEs|A Hd) F
8 2 oz A YET

(2) S11; 44 28 S11& 92 abutmentoll A 4
W X|olZ o7 "ol A A] Hehrt BA 3
on, AA SR Qo] A 9F abut-
mento] A WIZZOE 7 ol X P& of
F oFgh gt o] ZATS & & UATh

(3) S22; 94 AbutmentollA] Awrzloz o)
Sgo) wAE T A THel thajA AALFHo] i
AdE & 4 AN, Group 13+ ¥ T o) Ho)
S227} ¢k 10kg/mm* A=} AhEoz A ye
g HYFAth

(4) S12: ADEE S12= 22X abutment 2

2 271817, abutmentdlA] U7t 22 ¢ 4

AN, Group 13 8|2 & of AjHo =z IA Y
B & F gk

(5) Tresca; Tresca &2 EXZRY frame-
work®] Agto] Group 1Bt & $-¥o] LS
4 & slon s FEREG 23)E HST A
oF BEJAS & & URTh

3.4 Group 4.
(1) Maximum principal stress; Ht F¢3L A
B A shE AIR upgEoA s H st



maximum prncipal si1 s2 sl2 Tresca Stress
stress

Kg/mm?| 915 Kg/mmt| 91 Kgmm! | 9% Ke/mm?| 94 Kg/mm®| 917
3 =EL e FHRYEYYE, | & e Az
9 238 o] 137 0] 1t Wi 66 o | 294
] g2 | A e FHAYEE | A g5 | A ik
k| FAR | F FH% | A T34% 3 FHR | 3 53R
2| -05 2| -137 Al -95 2| 75 A1 11
) A2 A e AR ) AZaE| A Bk
maximum principal

s11 S22 S12 Tresca Stress
stress

Kg/mm'| $A Kg/mn?| A Kg/mm*| 3 Kg/mm* | 93 Kg/mm'| YA
= FERHS | 3 7% | F FHRYZ| 3 FHREZ| 3 abutment
o 415 AEFEHS A | 233 | 165 | 3Bl EFHS Y| 742
| AEAgas | A ARAR | X FHBAND| A a4 |A SR
3 3% | 3 3R | 3 37 | 3 S FRATY
& -307 | -488 & -238 &| 852 2| 62 |% FYH
3 FEZY | A SEARA | A G | A FEFY A g2y
Ao g vepston Antzoz agg-go] dE Yt sty s o] v sidA 71 & <
< ¢ & gt 2o Ure}kkgtﬁ olwoz i) Agow B

(2) SI1; &3 3% £HUY dd] IJF = RO E Vehgth Group 49149 HAR
ol A AR 2 Hojzt DA S Iy HelA ot Fu} 7izpel & gho] LAV Th
A9 2E 379 A45e] TS & 5 UA (2) S11: 58 3% T3] dud AA 2
o 22 UHA 2ME AY FHE #A A e wow ol ddMe $HEY 1 3
L USE ¥ F UM 717k & A vebdg ¢4 4 AT R 73

(3) S2: $EL S1iAE 2 3 £ 9 e Aukxoz 22 oALYHol WAFG T
e ANHOE WA HFe] TS & F (3) S22; L & FHAY AHANA Hpg
ARL ol ACE ZA4F 12 vl Aol Yeit Z A 2A YvERL loen ol A% A3
I, AN SRR E 9F vz wakel A ) BolA A 2 E-2Fe] yehy RAEHI o]
Aol AFS & F ANATh = & B39t dojue Ao € & 5 AN

(4) S12; &L AFRAA 7HF A Yeht =3
IR F£REE QAAA EFo), ofHHAA (4) S12: €& AR ”4%4 ERs ’%«l
HHAZ ASEHA Qge] BATS & AT EREAN FA vElES & & UJZ W

(5) Tresca: L HIRA So| 294 FE 1 WEo E‘}BM e 4ol L}E}ﬁv}
kg/mm A2 vepgon tiztd dgo s 2§ (5) Tresca; 8L X Hol H= FEANA oFF
o] BEXHE AR eyt T A5 JEIY webA o] AFA stgEs 7

3.5 Group 5.
(1) Maximum principal stress: 3o F532

Group 49t B2 HFRAA vehde Zo] of

111

¥ U & AT

3.6 Group 6.
(1) Maximum principal stress; Ho] F28&



maximum principal
Sll S22 S12 Tresca Stress
stress

Kg/mm’| $1A Ke/mm’| A Kg/mm’ 93 Kg/mm' | YA Ke/mm?| 913
3 T |3 9% | 3 q3E | 3 4% 13 TS
g 271 g 111 0| 178 gl 70 9| 390 |AEAA
) 43RS | A B3 | A 8% | A AR | A RS
= A3 14 FYR | 4 SR = FH%
2| -19 & -104 & -198 A 64 | IR &) 27
) 42 4l AR | A AZaR | A A Rkl

Group 4¢] 7 & A U5 Group 67} Hl
oA ARFoE thh IAXT A Poly B &
Atk

(2) S11; $8& Al 392 @2l Group 49
£ 3A U AEE Holx ik 31 ol &
22 ZA4E AASFo| IA ey Wz
AN E 45| UER Y AFHAME &
%580 YedS ¢ F AT

(3) S22; 5¥L B I offH UAF F
AolA Ho gE-so] BAFE &+ AT A
FRAME QAT AFES ¢ F AUk

(4) S12; A% FHWe MY [REAX H)
AA-g o] WS HIAFNME 5ol B
A4S & UMk FF FHEHAL dAFoz
ZY93 < A%S e S ¢ 5 AATh

(5) Tresca: 232 Group 49} Z+& AL Y
A Q13-g-go] A EE F-HolME Group

- 00

T a2 30l BAUE T & Utk
. &2 % 0

Aoke) Z9% 715 Adoln B Az F
9 24 499 A% /152 AFHOE Hu
£ W ok RESHE AAAE 14T ASNT
9 S A7 ADAY AR} 27w A
HAZ 0)§¥ AT AN} Y= A Fo9
A7k AEHH FARNE AZ FANH A% A
A2 QA Brk ATACK) YTIES YA
ALY AS FAIAE ASHBYNE, F9YA
£ F2IAZ 753 AR 8 BYES

A8 % vk 53] st AN BS AR
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AAROE 4% AAE B= AARAE P&
Sz APLANE AL AXE NE F Y] 7
AN AAE FE A Aol AUtk 7

o
.

o glotel A§ FoA AL A AA 9ol gete)
2AHo) RO AZAVEE AYAZ AL

HH o] FAYE AT Ak YTJEE
o] &3 Fxo 3lete] HAELE IAA A&NT
©] 2] 9} overdenture7} 2™ ol AHE Y=
Eo Zggo] HEHE W A2 overden-
ture?l 74 XA FAE ZHES F Yol A
A GA Hm 3G ASTEEAA] BE &
gz AAY S AT YESEA IA
k.

B dtolxe 1384 ASTFIAE o83 o
ZPE BHZAA AFA 7R 2@ o] o
ZHE AgHE FAHNN 7 F2EY Fd
Yo W RAA EAE = stressE 3AAH K
24O T BAste] WHYe] #5331 BE&HL

T F de FEREY FHE fFce 4
dZ A

AZA sl wgEe A7le] e g X
a7 dev v AYAE AAdE o
g 7EA9] Wt A A FAd 4 =
Ak A9 Y Folse, #27E 871 HAY A
A3 571 59 AEF 8% HE2% 5ol A
Aol GS AT P, d8 279 &
AEL AZEAY A8 A TAEHE Vs 28
& YAt FA2AAE AH e B BAEY
B de7kx] Wi 717E olgstd S48 Atk
NeLFHE FAA S AAY e 5 &
ox4e A Foll s P Wre v A

A&



A9 HFH S A, AF, 7] T2 o2 N4
ZZe HohE Aol7t fES AR sk Yot
O AAZ AR Kote) AW M HE
o] Bl d¥E A Uk AL 22FX 9} Alh+
A Atolell A} RN Y] F3g B g 54
< g7A A2 g 342 AlaTA 29
2 olF 3l S HolX A2AtAE 79 A
o|3l= Aoty A&S 3t AR ol $AE
o] FFHE A WM tEH FUYT &4
olTE TEF FAl FHHE FEEe 54
o] HBEZ FAR o)Fdl= A4S Hevy ok
v ZX 9 FAXE FAT Sale] Ao 9
oA R SN o ZFHo| 12Kgol
ZE AL HAFEAT R E9 S48 ojH
R F2 FEHOF Azshe deloltt Ha F
0 THHL 6-8KgHToln thEEe 248 A
Ztate=rl 03-18Kg A=) wggo] 2g-st=
A& HAFU). #Ad A EAME FUg @0
B BIE QTP

B A7 o868 IFHY 7| BAM FA
g gZ o]V AJ/E ol &t

YZAEE o]§d HHEO Il AW
F W] HEiME d=ZAE QA9 A% FH3E
3 4% 7xEe) WY WAV F290 A=
YEE o] §3 HFES AE fE3ls F32
Me ggiglEe g3 o g Aedies ol
o o|& Wx|Fy] fsMe dReEe Fxd A2
Al F9-=70 AT HgeE ARl AFA 2] 4
HE -3 AAE AR 7B gtk 1
§Hgjo] AeHy HA3| BAHEE 317] YA
T AFAZY AX o 7Y BEA9] &5 HF
o] 2% #AZolzt & 4 Utk TFHo| Y=
E F99 F2F7MA AgEHE FAHL 1o
BEA Y A 7lAH HAXE FH3E 9
A2 AGHI A FHdYol EAE0 @
2 WE AR AYFE Sl F2ANA A
sol Fx3 £o)A B4tstA Atk o] FANA
YETHES} FIE angstrom levelE HESIHE B
© ZgEo] ¢A3 AgEHE e dYE EA)
s Qe 227 AojdAe ofE Hus
T AFEY 48 7T F ok AN FRE
7 % PREQ AT AAHE FYeE

o] i) YA HIEE B2 FEE] AMEHZ
1ol o]5 <) 7 A & (stiffness) 9 FENE T ok
gith & ole A AEY P E4eln 5
3= LYY s BAIdE EFEste
Roltt. A% £4& AsiMe I3 ALENF
Ak Foi7l Pef9) ofFo] doslE 4F Wl
3 e dZske FFY BAE T2 Lok
g olnt. e Aol & 424 34 Fdd
2] 0] (stiff metallic material) AHE-ETHE F749} &
g FEE0 WIE 928 FHE AAHoR
IR A& A AFAZ R ekl syt
o @97t "ok ol ARHOE 7} FA 2
ek 28/ 2AAA 8ok wde] 2R
g AFALE ol &% BExldx = BgAe A
ZAZ 2 Sl internal stress7} 'TAEHA H
3 external stress §l°1= AHE wLeA It o
A AFAZLH BA 7L Gtz AxsA A
A Aol 7H vigAsitL & ¢ Sl

134 FadA TRIAE FAF SHEe L
e AL AdFe =), Wi dH 3 A3
A et ohel RAEE] sk Aol -5
7% @k Ao AN o] 2 BIELZ T
40 E A AP ZFHE £ F
o Aol e AF FEES MY AdF
o 7Rl x@Ee Z AdFrt A8 F A
W Hgsit & 4 o

X A o FeiAe 1Y F
Fre) JAFAZ FE SN AFA Lol
B 7S Ay e A3 2EY
FEE o YIIFE HHEY vy
o] AAAe X}HF} FFTT Bik 3o

YZPEY nAe ZHHE Ak 242 1)
T4 HolAe] JZFES] 947] 2) YZFET} ]
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ABSTRACT

A SUTDY ABOUT THE SHAPE OF THE FRAMEWORK OF THE FIXED BONE
ANCHORED BRIDGE USING DENTAL IMPLANTS

Te-gyun Kim, Young-soo Lee, Kwang-hee Yoo

Department of Dentistry, Hanyang University College of Medicine

The purpose of this study was pertinent design of the framework of the fixed bone anchored bridge
using implants in the edentulous mandible through analysis of stress distribution by the three dimensional
finite element analysis method.

The results were as follows:

1. The L-shaped framework was favorable in restoring the edentulous mandible by implants and fixed
bone anchored bridge.

2, The structure of the framework should be designed to endure the occlusal load because of stress
concentration at the most distal abutment of the framework,

3. The stress at the distal implant where cantilever starts was twice as much as that of
other portions,

4. Compressive stress was generated on the framework of the mesial side of the distal implant and
extrusive force was induced to the mesially positioned implants,

5. The height of vertical plate was high as possible as can be to distribute stresses concentrating buc-
co-lingually and labio-lingually in the framework between abutments,

6. Reinforcement of the horizontal plate thickness was needed because stress was loaded more on the
horizontal plate than on the vertical plate of the framework.

7. Lengthening of the vertical plate can compensate for any limitations in horizontal plate width,

Key words : Dental implant, Edentulous mandible, Fixed bone anchored bridge, Framework, Three
dimensional finite element analysis,
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