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A7k mAAA A 234 FR= AR 01 o] Fo) glo) 7MY ERAH O Z AMREHE AR o] 2R 1 2§
A Ggd FAE olgste Aol Fasldh uFA A9 dMFY = A continuous arch, segmented arch,
sectional arch® o] E490Eu], segmented archt} sectional arch® 9] 243 o] ©@<edl3 interbracket
distance® Zo] &2} dAZ force system ZA o} 7153 ¥ continuous archol A& bracket geometry7} ©+%Fs}t
1, interbracket distanceZ} Fo} force system®] Z&oju} 1 HtA RAo| oA Aldold,

A A} F8tol A 9] 3 dimensional elastic beam®] continuous arche] #el s} f-A13 Aol 2<eksle] continuous arch
9] force system& 437} 8¢l on, o] & 98 kUt FAE 2t 3709 bracket geometryE FEFFo2 4%
3la 71€7], B9 2 interbracket distanced] W& 33} momentd] WIF-E BAE T AR A2 A3 BT
A g AoludS ZE 3349 2L I =38l 0016 NiTi archwire® bracketlol]l A448S o A== 27 I3}
momentE ¥4 ¥ E 45 ")r%ﬂ} Ze 483 4
1. Bracket®] §9 E& 71&7]9) wal velues g o] A8 diA A vHBAE EATh
2. Interbracket distancecl] we} Vel 3] kate HIAE iz e wadldAE Bt
3. 32+ 23 oA bracket F4to] HjmA ‘?}-f_r“?"} ] M BRG] vl Bl shgdA| et QIR ¢ Fdel &

AR FAoME BEZAS SFEG ol IA LA HAh

(Z=QY0 : Continuous arch, Force system, 3-dimensional elastic beam, S8t QA4E)
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I.N B 134 wFFAZ Rotols Al A 37t
2 @A(archwire)dHl 2 VHAAA F&d Conti-

DA eold X Eeld dé}x—i?l A4 nuous arch, Segmented arch, sectional archo]t}.
= o83t AolF o|FAFIAY 4] Y E WA Continuous arch® T4 P ZA| A o7 &
A7le EHEeE oed A "J‘i%“é‘ 2lofo] F2 HE o|&n AAY archwire2A AFHA9 tube
QA 7] A (force mechanism)S A &3] o|af|st=A WU bracket¥t AZHIUT). Segmented arche
o] Fas}ct. arch 2t F-9lollA] thekat gAle ddd =7]71 9
E3] 983 71A o] MM ote o)Fo 7R < F dom AHAY bracketo] W tubest WHEA]
E84072 o|gHT e 7&, A gARRNE 1 & dFd" "9 glvl: Sectional arch® continuous
374 Aot F& 7t = JE F97) 33 s o Sil arch?] 4¥-& XA A ATHHE ZA

2%k Moment 9 ForceE 2 0|33t 2 43| o] &3 e’

o date Fejo] Holo] B L AL 4 AU Segmented archt} Sectional arche Zb X|opu}
Segment T2 7]5E FH7F UHAAH A F9
Dot MchEtm A|DichE MAEHMAL Zrgdol vmA dedte a3 YedE forcett
YoiMcietm X|Djchsr mAS DA WA moment Z& o] 7Fsgelute}l Force systemoll o3t
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Mol golgte] Hal® Continuous archolx <8t
A& o] oln] P 717 bracketol] 2Hg
= g7} momentE Al4tsla A& bracketd
geometry)ol] @& F7HEQ GgAA ne F
of 37] W&o Bo] bracketel B Hnirhe)
AL ARSI 7479 o] AFA o oA
otEld HAY el vHE G EA49)
o Flmz 1 B thdd o2 Continuous arch
] Force systemel] tigt A7} olgifdd A& AH4
olt},

Continuous arch®] 9z dAFZE 19884
Drenker7} 82191 Timoschenko (1940)2] E1t%
g g2 7Hd T2 E(structure)?] A A (support)E
Al4F37] 918 3-moment relation equationa o] &3}
continuous arch force® AlAtatg ™™ 3 (1992)%
FEA Fmzte] B FH} momentE At
Linear Beam Theory & ©]&3] X]o}e] wjgo] #<
3lA| &= continuous arch oA 7} Fbrackete] 33}
momentE A4l o] & A= WHH 0 2 contin-
uous full archwire systemollA z}z}2] bracketo] W
£ forcest moment g FaATY. 18U o]EA
T-& 2209 HAAdA in and outol] )3 gl W
(deflection) Aol w& FL ALAY #H$
brackete] 9]X](geometry)Ztojoela] Al o 2 o}
He 37 momentE 23 HHANA Filed 2
X3 weket.

FEolA] FREB UIg g3 e p2E9)
AAY AZHAA glo) 5EY Aoz B@dsin
¥ Fele PREC U@ 983 EAE 94
B2 Sl s dAEsEel e n e, Be
A%, Holography®, Strain-Gauge'd 2 4384
(Finite Element Method)5-°] $loH, o]& EAuby
< 2 GGNAN 53] A A LEASE 6|2
g otFE AX e AL A HY 2 SHEIATF
EE AotolFd i qEH &4 5 F Fold
A O] ] T g CpHOIISNARN 20T ALE

ol AAte FdtolA 3xtdA oz BFHF wjd
<+ 7 #+2E 34<l 3-Dimensional Elastic Beam
Dol wAdde) 9] bracketfol elastic beam$!
S (arch wire)S A& el FAE Hol] 2t
3t continuous arch®] force system< T&}3At
o™, oj2idt AF-E Al WA 23 2 339
49 bracket geometryd] W& tigd TEHA
(sample form)& A& sk, ofo] L3 ghalo] A9

2 02 oo
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Fig. 1. 22 AS= 1o D&t 0.016 NiTi archwire
(ORTHOLLOY®)

2 o) Z} brackete] ¥+ ¥ moment@Ft= T-IHH
on, o5 2 /e FEE AMedtd bracket7te]
Azt A9 Fxo e 7 momentde] Aol
o tigt AAE ol H old AU AA A3
AL ool E F UEAE got 7] H3ld A
A7F de 2 AZI B3 g Ao} widE e 3t
o typodont2¥ S A2 RPXNE 27] Xopud
Al &4 98} 7 brackete] ¥ ¥ momentE
LA oz B3 g, o8 LA vz BY
gto] Thae] AAE A7l ol Eamste Hio]
o},

1. 937 Az 2y

b G2 M

Hu

rlo

A2 AHEH 28 L ORMCOAT A& typodont
o A A& EtAsHA Aohjd & & gt B
P& dBez g en, 239 3 A1 FA A
2 A1AF2 711 ROCKEY MOUNTAINA} A&
9] 0.018inch slot®] standard edgewise metal
bracket& 2t Xjote] x|of] DA FHel o) F-2
A Z .

E Ao A8d" &AM(archwire)e Goldstar
Cable Co.Ltd.9|lA A& 0.016inch medium lower
NiTi archwire (ORTHOLLOY®)E& 4elstgich.

et 9] elastic modulusE 25-3.5x% 10°gm/mm?’®]
o, 71g} b8 84 422 Azl d748E
23 th(Fig. 1.



Vol. 26, No. 1, 1996. Korea. J. Orthod.

Lt o172 e

1. Bracket slot9 node 473 o FFz &

Bracket slot®] @94 &E FAH i 13
< F8tmA MITUTOYO AHe) FN 704 33+9 3%
2712 o] &3l bracket slote] =94 ¥ 7+ 1
H(node)® % 24 A (node)oll NF 33t HEGS T
34 t}.(Table 1 & Fig. 2)

Bracketell §tXlo] ZZH Je) & BAH] 93l
Fig. 3 oA 9} Zo] bracket slot®] % R0 4
3 2 H(@A20E 4719 gap elementE THE
87l 2] bracketell Z 8719 gap element® 438151
t}. o] uf gape} A& Fig. 4 oA el 2ol (A
S 2E O0lmm, F3}EE 0025mmzE 7)) 473
Hom o] AVE slot size} &A1 2173 zlold

A3} bracketd] vHE AFE 8 ohdel A9
8t 0.001= 243kt

o\

Continuous Archwire2| Force System0i CHEt 3XHl {8t LAMHK o4

2. FBY (sample form) 47

E+2 3 v & 71 R olol] H-2Hd bracket®] 3
Ao casedl Wt OFsly] wRd 4 2e AL
F7F g F 90 oo AR F5- 93 bracket
o] gzt A3 widelA Holid bracketo] Tha

O
N

<
\ﬁ\‘\o%lwﬁ/“/

Fig. 2. Graphic of 24 nodes.

Table 1. 3 Dimensional 24 nodes value for the end point of the 12 bracket slot.

“Node No. X Y

4 H] 1A

1 22.6945 -22.969% 27.4280 distal node of lower Rt. Ml
2 24.3300 -271.4335 26.9430 mesial node of lower Rt. M1
3 27.2025 -32.2830 26.5410 distal node of lower Rt. P2
4 27.8030 -35.7880 26.2205 mesial node of lower Rt. P2
5 30.1055 -40.6985 25.8900 distal node of lower Rt. P1
6 31.2235 -44.1040 247106 mesial node of lower Rt. P1
7 33.1255 -47.0820 25.9665 distal node of lower Rt. C
8 36.6085 -50.0530 25.9665 mesial node of lower Rt. C
9 39.2460 -50.9955 27.0010 distal node of lower Rt. 12
10 41.9380 -b2.7835 27.4820 mesial node of lower Rt. 12
11 45.4460 -51.6290 27.8610 distal node of lower Rt. I1
12 485000 -562.1135 279255 mesial node of lower Rt. 1
13 51.1340 -53.6275 27.4245 mesial node of lower Lt. I1
14 54.2635 -53.6265 276780 distal node of lower Lt. 11
15 57.8945 -53.0400 2716575 mesial node of lower Lt. 12
16 60.8060 -51.8180 216570 distal node of lower Lt. I2
17 64.8220 -51.1815 276570 mesial node of lower Lt. C
18 67.9500 -48.1080 26.1850 distal node of lower Lt. C
19 70.47% -42.6860 26.8310 mesial node of lower Lt. P1
20 724734 -39.3120 26.8305 distal node of lower Lt. P1
21 74.0675 -35.9020 24.2010 mesial node of lower Lt. P2
22 7.0770 -32.2240 239735 distal node of lower Lt. P2
23 76.4140 -28.3165 26.1650 mesial node of lower Lt. M1
24 78.2840 -23.833%H 26.7210 distal node of lower Lt. M1

* M1 ; 1st. molar, P2 ; 2nd. premolar, P1 ; 1st. premolar, C ; canine, 12 ; lateral incisor, Il ; central incisor
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Fig. 3. 8 Nodes in one bracket for force analysis.

Fig. 4. Gap element of bracket slot.

Table 2. Sample form of various bracket geometry.

Case 1. — ] T I ' _..

B
1-A - ™~ R - 9¥o] 5° o]& 7o
1-B. - 24o] 15" 71 &ojz A+
1-C. - 2dlo] 10° 7]12°R &1, interbracket
distance7} 3mm9 4§
1-D. - 2#o] 10° 7] &°lA 1, interbracket

distance’} 7mm< 7%

Case 2. — - 20| Imm s Y A
2-A. - — - 24¥o] 05mm a4 AT B
2-B. - 2#o] 15mm b 94T H$
2-C. - 2d°] 1mm 3% $1x]3la,
interbracket distance7} 3mm<! A%
2-D. - 2#o] Imm & 98l
interbracket distance7} 7mm¢! 3%
. “ —— R " ° o o
Case 3. pa— - 3o} -10° 7€ Af
Case 4 — - = - 28] -10° , o] 10° 71golA A%
Case 5 o — — -2, 380] -10° 717 A
e = = = owium
o - —_— = 2Ho] &0 2 |mm Y A%
L R — R - 2810} -10° 7)1 &oA
Case 7. I . - = °
— — —_— Mol &0 Imm Y& A$
2 2 o5 bracketdll PlA & 9FE Eu23d 9 3mm £¢] 0.018inch slot sized bracket 3717} 27}
3AgHoR 77l 9E geometryE e MY 5mme] 7HHE& FaUdE AeEiolA Table 29 22
bracket A& s Bt Pao] 23S sMFstm of7)ldl 0016inch NiTi
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(ORTHOLLOY®)E #2Z bracket 14 438 A
glol 3FHE A3t $5E2 2 bracket slotH]
o & ARG on, Case 12 5°, 15° =] ¥
518 Fo] A= W& 33} moment#te T3HS
1, Case 2914+ 05mm, 1.5mme] ¥ ¢] 2}o] & Fo
Aol wE 3} momentdte TFIAT. EI
bracket 7t} A z}old] W& 33} momentFts T
3l1A} Case 1, 2 94 interbacket distance® 3mm,
Tmm= W E Fo 1 & FIAh

Z} bracketo] 2+ ¥ momentatS 3214 elastic
beam 24 E o] &3t Workst- ation Sun S-10
Al ABAQUS program(version 52)2.8 #3843
L s

3. 3 B3] Yao)] ojst 24

AlZ% bracket slote] FEE 71F22 7} bracket
¢ RF¥YE arch® e} bracket slot] gap
elememtE 3349 f-3F 24 modeling 3HSATH

& ATRTA] & 4em Fol 2 HE A8t
2 AN FA5E archwireS 223 UrbaA 2
bracket slot9] gap elementd] Z2lE & T39S

40

Continuous Archwire2| Force Systemoi|l tgt 3xl S8t QAMA Ay

™ olo] mwa} Zt bracket®] %7& 1& 3| moment
#e AR

8 0] WEe hracket AR S 7| FOE XFS A
= 3o SANZHE0R Y 2L slot axisE wEt A
THRH PR ) T H9UgHAN ) oR 252 A
ko 2 ARE BASHHN M, moments 39 W
g2 FHo 2 Weken clockwisedFS - F3 =,
counter clockwise®&g +335 2 1A o (Fig.
5)

m. i3 2t

=

gt

A CHSH &l moment 24

EH

FEZ A o) 3 33 momentFA A3 Case 1, 2
oA bracket®] 71%7], ¥ 2 interbracket
distanced] WE 3ol W|AZ LolR7|Hz 29
bracket®] 23 (@Rt)¥} 3H bracketd] HEH
(GLOS Me3le], o1 #A & graph® 12 E 23} 7]
S| Mo wtE Fokge] AYPo R vl se
AZE Jehd o interbracket distanceol W& 3

Fig. 5. Direction reference of 3-dimensional axis on lower arch.
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Ao vAdEgoz b= AAE EQh E
Case 3.9 7]1&°1 A brackete] 21743 bracket &
athg bracketd] VIAE 9FE Hazg A2
10329 718718 7FJ bracket2 <3 bracketol
At %9 33 momentE 1 thE bracketdl & A
o] 93-S F &gt} Case 4, 5 A& A2 uid)
wako 2 7180 e A9 2 WIgoR Jig
AXYE A& Bekor v WHTE 22 W
o 71814 2% w 3 bracketo] ¥ B2 &
wiokom o] Aol 1¥ bracketd] X & G A9
H| &8t o

CiXIw&Al 26 15, 19964

Case 6.91-& 2@¥lo] ©<£3] buccoversion® &l
£ Bgton o|u Case 2.5t} & Fho] v o]
= A4 29| gap element’} 43} gap element® .t} 3
7] dZolgln Aud 4 YAtk Case 7oA
bracketo] 7]1-&°1 &3} buccoversion®] Ze] ® 3¢
A A% ¢33t Case 6.5 vlud] B o 22 g
Az AqAut ¢ 2 Fxitol U2 A& BH bracket
o] &g AL 71d 5 239 FHAdA o7
2 2P grol UL = A5S ¢ F Uk

% Bracket FAE @& €3 moment

Case 1-A. 291 bracketo] 5° 712o{z Ale]

. R

Case 1-B. 29 bracketo] 15° 7]&ozl A

22
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Fig. 6. Bracket 2N (U2 &lo| BigH A
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% [nterbracket distanceo] W& ¥ mo-
ment #t

Case 1-C. 2¥°] 10° 71 €A 1 interbracket dis-
tance7} 3mm¢! 73§

368 752 7.4
J U J
—
so7 758 ivs

735 2258 724

Case 1. 2910] 10° 7] 29X 11 interbracket distance
7} 5mm¢ 7%

171 393 54.6
i v —
R i
. 170
Mx: 339 1179 337

Case 1-D. 2¥l°] 10° 7] 29X 1L interbracket dis-
tance7} 7Tmme 7%,

’ 99.9 263 40
e Df —j
s — o
263 *
39.6 100
| Mx: 209 789 210

Continuous Archwire2] Force System0il tist 3X13 RFH LAHA 43

(9)
800,

700

800

500

300

200
3Lt

100

J 3 s 7 (mem)

Fig. 7. Interbracket distanceQll {12 &l0| Wial JHA|.

% w9 xoloj] }E ¥/ moment FF.

Case 2-A. 29 brackete] 0.5mm s+ ¢1xg+ 749

49.8 a0 as 49.5
Fe; 2 S —
{gm) J
Mx; = 238 (8] 238

{gm/mm)
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Case 2-B. 291 bracketo] 15mm &} $x]3 A%,

CHRIWAA 262 15, 1996H

(9)

400

300

aut
200
2Rt
100
o 0.5 1 1.5 (mm)

Fig. 8. B9 MOI0I [IE &9l Bt 2K

#* Interbracket distance *fojol] W& 37 moment #

Case 2-C. 29 bracket®] Imm 39|} 2, inter-
bracket distance’} 3mm¢$! 7A-$-

Case 2. 2®¥ bracketo] 1lmm 3H¥9R)3t3, inter-
bracket distance’} Smm¢l A -$-

Case 2-D. 29 bracket©] Imm 3} ) 8}31, inter-
bracket distance’} 7mm$¢! A%

o
o0
N

(s)
800

700

600

500

400

309

2008

100

° 3 s 7 (+mwm)

Fig. 9. Interbracket distanceQll (€ &O] H&I 2|
(Case 2)
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Case 3. 3¥ Dbrackete] -10° 71 €914 3

461

~ {gmimm)

Case 4. 2% bracketo] -10, 3¥ bracketo] 10° 71&

SRR
i s;.7 319 ‘o
Fz: t— ~d
) v J
158 232 a0
 Mx;= 315 -827 120

Case 5.2, 3# brackete] -10° 712012 A%

591 8 487 421
Flt D t/g t/g
186 /5¥9$ /‘IB‘S
Mx; -369 ~-1623 -oi1

Case 6. 29 brackete] &0 2 1lmm Y& A$-
i 1
. - Mx
265 24.7
28 28
Fx ‘::Z‘ L ¢ ‘_‘_i
(gm) —_—
54,6 528
- Mz ~-122 s} 116
L% (gmimm)

Continuous Archwire2| Force System0i| thst 3x1 S5t RAMA A4

Case 7. 291 bracketo]
Imm Y& A%

-10° 71 €A1, gEFo=

58.2 393 174
S
174 393 55.8
=345 -1179 --345
138 129
147 149
P L ;r'
e g
285 217
Mz —635 3 609

0 3 X2 DEO| AH O CHSH force & moment

3 A =g A bracketoﬂ YA 8719 node
%& e Xﬂi s &Q = * < bracket-/] }‘}O]- 47H node—g
%k 2o 7t 1¥elH, ¥4 2 47l node FoME &
2 72+ IR & 4709 nodedll X HZo] doluA
o force® Z2RE A3 Fz, A2 £ o442
Wk Fx gro] U bracketd] slot axisE W&
nj e} A & forcedl Fys &&vlze] A+=2 7H33)
71 W&ol Fx Y Fzoll #l8 iAoz e ghol
(0.001-001gm leveD) &S o™ Aol 1 &S
FAl8t th(Table 3, 4)

2FA mesialol A N"ﬂ'o 2 =2 H]-EQ‘% Bngom
o] %

ﬁ’,
o,
ofl
= o% I
S
i
o
=~

lingual tipping & %= 53 A
o= FEFE vlA ¥kgo] A JEuith 53 5
A 2 2HXE QA3 X o}e gsko g & ez
moment &< ‘/}E}k‘l ° ‘ﬂ h form W= 7H3 5
=YAA vehte Art.(Fig. 10~30 3
=)

w3 FRF4H v g 2o vy ded 4

Jr% A24FA = 2mm7tE infraversion

2 Case 294 graph@3A 3 vjws) B
-450 gmel g oSS ded A BHdA
A g2 #HS A 247X ZAI9A 35gm A 1
T2 QA6A 486gme] Fo| Ygkot Fdel &
AetA 3t 5 AXFolM = A3 1000gm B =
Fo| wAste] FREG SR e o &

§

do i B JIN'
NlO rw

M
o
32
S
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Table 3. Force and moment value of 3-dimensional typodont model

Distal -674 153
Rt. 6 ' -26.8 -335 35 mm

Mesial 152.3 0
Distal -263.4 -51.1

5 285.3 -838.7 30 mm
Mesial 2957 139.1
Distal -219 -402

4 1672.8 449 3.0 mm
Mesial -321.3 713.2
Distal 5935 -683.3

3 2469.6 2750 3.8 mm
Mesial -854.1 616.5
Distal 1026 -447.2

2 643.3 2069 2.2 mm
Mesial -820.9 1877
Distal 1796 183

1 3138 -611 2.2 mm
Meial 7346 -267
Mesial -952.5 368.3

Lt. 1 -650 -1551 2.2 mm

Distal 457.7 -222.2
Mesial -231.6 2319

2 -661.9 -367.4 2.2 mm
Distal 1024 -363.8
Mesial -20.7 273

3 -675.3 247 3.8 mm
Distal -33.7 -824
Mesial -296 182.4

4 -1002.8 -300 3.0 mm
Distal 0 -4%6.1
Mesial -228.3 3446

5 : -3126 -593 3.0 mm
Distal . 1672 136.2
Mesial -99.7 -2483

6 563.2 -238 35 mm
Distal 36.3 735

26
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Table 4. Force and moment diagram of 3-dimensional typodont model.

Z
up. .
[—‘Y
down
183 139 617 188138 3e8 238 182 738
73 ) v ”13 b aes ae .}
Ry 6 5 4 3 2 1 1 2 4 Lt 6 It
— >~ 3 ¥ s f
] i { i 1 | e —
siy 402 683 447 267 222 364 82,4 488 248
Fz
{om)

Mx; 26.8 2853 1673 2470 6433 :313.8 650 662 675 1003 .. 313 §63

“"""‘""NVVVV\INNNHUU

Y

xout

€74 263 219 321 8s4 821 953 232 21 34.28.8 228 9;'7

.t t — { Lt ot t ;

' ’ ! 4 5 6 Lt
Rt © 5 4 3 2 1 2 3 ‘ : '

i 738 )
1152 39& 5'94 10‘20 180 458 102 0 167 36.3

Fx
(gm)

Ml:.385 839 449 2750 2089 611 1551 367.4 " 247 300 593 238

NI W UM WM N NN N NN

CASE=1A

fatiniad bt bpeiic i S
Ry

. Mmus nuane s 5.0 i i D
510 BRI 11me
ool i TR T T gt vt g LN

o T AT Tt ST 508

BTN YaNSHINATL g AT v T RorseRATS
ORI VAN K000 B SR AR 100000 FE 3 s 3

e
T ek 0 Y w4 Ten) s
ANAERE YELOLON 020 RN MEHR I LT

Fig. 10. Diagram of sample form Fig. 11. Diagram of sample form Fig. 12. Diagram of sample form
(Case 1) (Case 1-A) (Case 1-B)
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ATLTIONT MBS TATI P v 2. “
T cserias T TR 40 L WY T 3.4
N . s 1o 1308
S DL LE T B TORL 170400 40§ SRS 1 ARSI iy b Y

Fig. 13. Diagram of sample form
(Case 1-C)

Fig. 14. Diagram of sample form
(Case 1-D)

TEXEXE MRDTHIEATER AT . 1.8 = prdtad s
TN 13 GE AN Ly TR SSCERATI

YR £l BATE STt EINE AT m! k3 nusﬂlﬂ i ‘

" A *em s TR
B i T 5o R v SR U00E:0R ST 1 TREIREAT 14

Fig. 16. Diagram of sample form
(Case 2-A)

Fig. 17. Diagram of sample form
(Case 2-B)

AR MOPTIATIIS Rt v 104
VB AT g% i snne TR KA TR

e eonr 11 g PH TR thb-EL AT 3 O L

.
Y by
POt Ty s a1

. Fig. 20. Diagram of sample form
(Case 3)

Fig. 19. Diagram of sample form
(Case 2-D)

s wex

@
irve oo gae g3y I
BAITE TA-L RATECUGOTM WIXE L 43i) #TRY X TR s 1

BINACUTIAY Ky I IOATYH PSS «, 369
& LIS WIS SRR L0y DT MIGGAMNY TR 49
[t Aoy s opeir i o

s an

Fig. 22. Diagram of sample form
(Case b)

Fig. 23. Diagram of sample form
(Case 6)
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{ uoamms aamiss e . yiamassh

1.3 .
VR GARELCTUS G AL SR 103 TET MRS N 19!
P M5 TR £ SR St YL T30 R 3 et 1

Fig. 15. Diagram of sample form
(Cass 2)

o L

(2 -
VIR ARHLAYE e R AR L4 DL BRI IR

&
L_ ST ALTECT WusyyeSeATICH SAcEEN +
U IS £ BATH RMTE L IRTES 0§ wrane

Fig. 18. Diagram of sample form
(Case 2-C)

[ Mty usritatie e L8 e BIpLsiIs KR
18 tsonseen g 1. WL ASRAND UM L8
R T e NI Al e e

Fig. 21. Diagram of sample form
(Case 4)

N e
soemissan T

[
7 oD ety 43 B
Tghetis st S0 Gk STEH B D) RID D owa—

Fig. 24. Diagram of sample form
(Case 7)
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Fig. 25. Archwire deformation of 3- Fig. 26. Archwire deformation of 3- Fig. 27. Archwire deformation of

dimensional typodont mo-
del. (X-Y plane)

dimensional
del. (X-Y-Z plane)
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-ABSTRACT-

THREE DIMENTIONAL FORCE ANALYSIS OF FORCE SYSTEM
IN CONTINUOUS ARCHWIRE BY FINITE ELEMENT METHOD

Joon Row, D.D.S. M.S.D.. Young-Kyu Ryu, D.D.S.. Ph.D.

Department of Or‘thodontics, School of Dentistry, Yonsei University

It is important to understand the operating mechanism and force system of fixed appliance that most effective for
individual tooth movement in various orthodontic appliances. The archwire system of fixed appliance is devided into 3
types, which is continuous arch, segmented arch and sectional arch. The last two types have longer interbracket distance
and simple force operating points, so it is easy to control force system by operator. But the continuous arch has shorter
interbracket distance and various bracket geometry, so it is hard to control and anaylze the force system.

The purpose of this study was three dimentional force and moment analysis of continuous arch system by finite
element method, which is similar situation to three dimentional elastic beam in structural engineering.

Several sample form of various bracket geometry and artificial lower crowding typodont made by author were

constructed,analyzed and compared each other.

The results were as follows :

1. The force magnitude is linear proportional to the degree of displacement or tilting of the bracket.

2. The force magnitude is inversely non-linear proportional to the interbracket distance,

3. In three dimensional typodont model,while the force can be compared with that of the sample form in the area where
adjacent bracket geometry is simple, the force is much more than the expected value in the area where adjacent

bracket geometry is complex.
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#Key words : Continuous arch.Force system, 3-dimensional elastic beam, Finite element method.
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