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Continuous straight archwire0f 25101 &tMdt=
force systemQ| A

A3 al.ey g?

Edgewise bracketdl| continuous straight archwire® 33 & Wl 2} bracketel]l 243} force system
statically indeterminate systeme]”] W&o JAH o2 ZH o] ojHr}, oo B QT linear beam theory
g 98l full archel| straight wire7b F3¥ A$ geometry(a/b), A2, ©Hel 29 interbracket
distanced] @Al LA 7H5d BE JHE AU = U A& 28 g9 £48 3o g1

#e ARE AU

1.
2.

At
3.

Bilateral fixed beam® %$EoA LA 3E force systeme & F UAE AAAL At
o] & o]&&to] continuous straight archwire7} A-3® 3¢ 2 x| ool WY& force systemS & F

Continuous straight archwire¥#A] G 7P o SR SHYXNE o] & 4 o),

(=QCH)|: M5 force system, bending moment, linear beam theory)

I.MN 8

AR A Xo}e] 33H A HX|= rectangular
wire7} edgewise bracketoll &3] @&ozM A3
A g Sl A E o] 3A Y Aot M 47 4
8] wiredl first-, second-, 28] i third-order bend-
ingo 2 o} & s|dstgl oyt dd LA A= ben-
dingX] €7He] QA8 Foln 4 Bust &Y 9
8] bracketlol] ©]E first-, second-, &1 third-
order angulationg w2 AAske] gkt oA F
S 24 straight? wireE flexibledr 7ol A H-E] stiff
F Ao Ha} wgstel o ol AL NEEE
£ gAY & Ao o] 2] d straight wireRto. 2 &
WA X otell €217} Y3 force systeme A &3} A
FAE 7] AHP® e wireo] 4% energy &

U OlAICHEII RDiCHE MAE DA T ZA}
2 ofMichatm x|DicHEt MAS DA, DS

Aojol Agstel o)A oz Wdstnzt s Aol

WAA g § HHojgty I 1 AAHL wA
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Aboll oJ&] 2H = force systemoll oJsfof Fol &
BTt A Fio] A F@elwt oEH L Q)
o},
# A9 force systeme A F-317] 3 @ol Al&-H
7 o] preformed ideal archo]t}. & ]2 Q1 &)
9] arch wireg activation A|AA] bracketol] 4¢3}
= Aotk o)y @ /MdL vg 44 FHE Az
wire?] F.oFo] AHAHZ ALL J} 3o shape-
driven orthodontic applianced}x &t} Az
ideal arch7} 3 A3k force systemS 23] sl =d 2
BE 7)o &A R ojo] MH o2 &t AL o)
2 B3k g R8-S 28 "

=3 A&l eI NiTi, Beta-titaniums:
%7 ¢] 18-8 stainless steelell H|3}o] stiffness7 S
& wirest AP tIESD g0 gale) olg

bracket] el bending®lo] 4$) 715 & straight wire

N

T



AH Y3

appliance”t 2/Ngol el AFFA L & &40l
g3t Hdoy gl FUE stiffness
wire7t 2ol wel o edhE Zgol] g whag
& o7 Holo] Yro] FFAFA] Kala vk2 I
3t Hofo] HestA doh olwf dojube ZHE, vEA
fo] B o} A& R ¥ &= 49 (consistent
system)E U3l A& A8 E¥ FgE ol
FA FAEE VAL AR HxoE whgE o
EFUbE A 9-(inconsistent system)® A& & ATl
)] ol &g WAL wiret A F 23
o] olo] tial] §H-&-&tiL x]o}9] o]F o] FHHow &
Qg Fojof o] Hr}, ol g F-2AE& vE oS
g ¢ ooubd Y@ o g vl RS AHYE
9] ol99] v} R EA consistentd A 32 AF] A
U #HAag o] Aol Y = JEE FXE M
sed =58 F 5 Utk

wAsto] o& bt FAAQ AR FEE F
T8h= ko] 7] 98 o] 9] force system& -4 8}l
A} sHeE AetEe xm¥o] o} coupleo] WA Y
4 Q1+ bracket model® R AU X|olujd o o
o)A meatA] khep B0 g 8l )
o] AMR-H3= edgewise bracket-& bracketdl] force
wak olyg momentte FAlo] wAIEY] wjiEof
simple supportZ+ A& 4= ¢la Yol A &3
force gauge® force systeme] $H#13] v & o] A]A]
et ol F49 RAGA wio] ofet HARx
bracket®] momentE WAJA|717] whiEel™ force
gauge TO.RE THAHQ =Ao| Bl

ol B At HAL o7 wired A WA=
force systems 3141 8t7] 913 linear beam theory&
Tt (1) ErFA oz olg9E bracketell conti-
nuous straight archwire7} AFQJ® 29 wAsE=
force systeme o|EF oz AWdd + e WS
A gozH WA gl HAES v & F
AAL 8 FiL (2) o] & o] &3t wA x| o] AA

=g Fed Aok
. 3 Chat 3 i
Oh o7 Cha
EtA A o2 wlEE edgewise bracketel Z+ZF A

A, 4% BgH 2719 wire7) 9919 interbracket
distance$} geometry(a/b)& ZEiL straight wire7} 4

HXImAA 262 85, 1996H

Ad A AT Ao sto] ouf WA s} force
system& -84 0.2 48 L, o] o] &l izt 4
3 crowding& 23l Sl & A9 Aol ARy &
dee] 4 o s

Lt &7 2
1. Linear beam theory

7h 39 A9

AL E = By Ee R 339 bracketS A, &
Z-9] bracket& Bzt & w) brackete] downward
force® AU clockwise momentE ¥Wow + g&
2wk B Aol - e ANEER Ho)shy
t} (29 1)

8 1. #39| dof

) A9 =

Statically indeterminate system®] ¥ %<l bilateral
fixed beam® 79 beam® W$EAA WAE=
moment®} forcet= 1 A7)7} 23l ko] vkl wi
Zh-8-o] bracketoll AYstA ==t o] force system
S frEsd g gk (35 Zqx)

—  _ph—(_T_\BEI
— (X _y2EI
— (& _y2EI
a,b F bracket A, B9 TA& 4438 /M3
bracket sloto] ©o]F+ Z% (degree)
Fa bracket Aol &AsHE 43 (N)
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bracket Bell &A3le 2% (N)
bracket Aol A3 moment (N m)
bracket Bl ¥A33}t= moment (N m)
bracket7t A& (m)

modulus of elasticity (N/m?)

moment of inertia (m”)

"TgET

PG s A AMEHE B9e 9 A gram
(g), ounce(oz), =+ pound(lb)E Bo] A}&3}a, 7&
ol¢] 4 wire ¢S YEPd W= inch EE
81 ZFEE degreed Wol AR RE RE i{a]
£ metric system& ARE3F T force®} momentE 2t
7} YA o2 Fol AHE-HE g g mmE A
=3

E (modulus of elasticity)¥
limitthol A M3 =&
ojtty, UtH o2 B I{e ol =A<
2 WA & gl 5A oBE FAHEE ok
A W7t glov, &4 Wl web 2aH e ¥
e AE & Utk AAo] Wy 222 material
stiffness& WENE Hx7l H1 U3 2] &
W} 2718 7H beam® 79 stiffness® Eell v &l
ot o] Aol ALEE stainless steel wire(yield
strength 400,000 p.s.i.2] high temper stainless steel)
9] material stiffness& 1% & | beta-titanium<
0.42, Nitinol & 0.20, NiTi & small deflectionA] 0.28,
large deflectionA]+= 0.072] 44 material stiffness
% ;!_7_“ %q_5,8,17,20)

I (moment of inertia)t= &7} w3 Wl ojsj
Agets Froln duty o wHe A7)9) U%k
o g&-& dE=r) Circular cross sectiond] A&
xd"/64 (d:diameter), rectangular cross section°ﬂ /‘1
= edgewiseoll Al second order bendingAl I = bh*/12
(b'base, h: height)7} €l WA [ cross
sectional stiffness& WER = H =7} ¥ 1L 0.016inch

&4 o| proportional
749 stress®} strainZhe] H]-&

w3}

AR 1.

SMO 28 AR

Continuous straight archwiredll 2|50 &tdat=

cross sectional stiffnessyHE EF
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force system?| 241

round® ¢S 1 & &k ¥ 2

o5 ¥ & #38 EI (flexural rigidity)= 24
EAF BA A EA, £ wire® material stiffness®}
YeRRA =
E]_IZS.'W)

ChH Yield bending moment, maximum bending
moment

AAZ T3 WA wireE F2E v &4 pro-
portional limittholl A AH&3LA HA &= et 273
Z719) g9 action rangeE F7| $3) stiffness
7b 3 wireE H gt WA AKX G2S 5HA )
olu wire<] yield bending momentE ‘oA Al =W
1R wirew ¥ HF o] dojur] A|FEtaL o]
E oM 3% thermal energy® W3}l= o] deacti-
vationi=activationA] 7] TH&9] energy & W&35HA £
3hA "t} wekA wired yield bending moment ©]
FHEE g7 Wyo] dojubr] A3 maximum
bending moment¥ bracketo] HEo| A W& 4 Q&
#1)9) bending moment’} At

ch E40] B

Wireol| 23] @3} force system- first, second
8] 3L third order®] 3714 Wa#o R YojubA Hu,
B oo A& second orderoll thajA vk ¥4 84ich.
first order W3 o 2 A&l Zxof ule}l geometry
(a/b)7} Age Wi, ofy] 7k Y9 preformed
arch wire7} i #AZ 2 B4 oA KA S
o] F7] o]# A BAE A @gtort 1 7]E Al
WL second orderAle] ¥4z} FY3hch Third
order actioni= edgewise bracket?to] 714 = e =
E3% EAol7|E dtAIRF wireZ} bracketoll AF¢lE

ul A7)+= play ] %o] second orderel H|&j 5 B




Hyy 2Hs

7+ 2.3 A8 wire? bending®l] ¢ §F Ro] o}y 1L
A OR torsiond] 27 RAol7] wjie] playg <t

& vhE A4S Agalol Btk MebA o] BHE

round wireZ A+ & 7 9- E£3+= rectangular wire2hd
third order® passive 3¢ third order actiong 3}%
3l -2, 283 bracketd] YA wA4HE
7}3tA] e Aejo]2 & bracketd} wirerlo] 2] np#
g2 givhar 7hg sk v). ¥4 initial force system
of thaj A e H YL forceoll &8 X|o}7} o] FH
A force system HIH A & AHo|r},

2. gl g 74

Bracket©] €2 el A bases} 2 og T2
bracket HAg MM filmo] YL 3}
T Aol g Aot FHEEE #HF A 2d] AR
B 2 A2 hFA7A 1139 111 AANE #F95n
tracing 8Fith.

HAE FALE digitizerE AHE3t] F719) bra-
cket¥ wire7} B2 H e ZE Ao} bracketd] 7} €
A, 24 pointE Y sk olg€A ¥¥e wAH
Zt bracket®l $AHE AAse ML} & bracket
slote] o] A&7} o|F= Z % (a, b), bracketzt A&l
(L) 283 o] WA= force system©] 4] 14 &
3 Ao} Ue =S programE FA At 4
55 degree® AFA o3 148, ole mmZE 4
+3 olgl 1AEUAA FEAE 3R SA 5
=3

m o7 &N
b Force system

3 4] 1o &) 2 Hgol 243 gha, b, L)
ke #EDE dYstd Ptz = forces}
moment®] Hulgts & F Atk HAI}E foree,
moment+= EI (flexural rigidity)oll W] # 8% bracket
angulation (a, b), interbracket distance(L)ol % &-&
Weg 4 4 ek 2y A& wire7) deflection®
W straine stressoll H]#|3h= Hooke's lawoll 7]
233 97) WEA? 2 wireE proportional limit
ol A deflectiond wjxt A4t o] fasiet, zev}
proportional limit®] $1X& A 3] 27]& oy $-m
Z YA 02 yield point 7}A AAkA o] & EkH

CHRILER] 264 3%, 19961

bracket®] #HZo]A 1 wire®] maximum bending
moment] ¥ WA = ok (F 1. #=)

1. Geometry(a/b)oll W& moment?] Hj-&

Geometry(a/b)oll W& 5 bracketZtel] WAAEE=
moment®] H]&& FEF T

41 oA

Ma

e =% 5 =% #usd

_ (2x+1)

oty -2 x =28 2oz i (=05 0),
05)& Avie A34Ado] At (29 2)

ol geometry (a/b)7} A3AHE Ma 2} Mbe] H]
&< interbracket distance, wire ¥, wire A2,
angulation®] Z7]] F@#EA YEIES & 5
geometry (a/b) = -05, -2.0%1 A-$ 2}2Ma = 0, Mb
= 0°] 5] bracket A E¥ bracket Bol moment”}
WAEA] P o] geometryE 4] 2.2 moment2)
HlE g} (ab) > -05 E (ab) < -200H
bracket A, Bracket B8] momenti= A2 7+ Wke.
Z, -2 < (ahb) < -05 ¢ A ME JE Wi
momentE WA & & 4 k.

y=Ma/Mb
] y
I
]
]
1
[]
[]
]
|
]
!
!
! 2
................. R e
1
E /——-
< + ba » x=alb
-2 0
1
)
'
]
i
1
' \ 4

a8 2. Geometry(a/b)oll W2 momentel H|g
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2. Geometry(a/b)oll W& moment to force ratio

Aol o]FA A FAL forced] d3e FAs I
moment to force ratiool ¥ @S Wo B X o}o]
TEEE 47 %A geometry(ab)ol wE T
bracket7tol moment to forceE T-3F51th.

A 16| A]

(M‘ZFa) =y, .% =x E]-.J'l ~]'t5.
__2x+1

Y=3(x+1) 7t =l

ol x = -1,y =066 & FIALE 3t (-05 0),
0, 0.33)& Ave #340] "t (¥ 3.) Couple}
force® A3t single force® WA 49 wire
deflection®] ol #Ale], geometry (a/b)7} A 3|
AH interbracket distance®] 973 )& (Ma/Fa)/L
o| single forceZ} Y1x38HA ©rt. (a/b) = -05 1 7
£ bracket A%} moment to force ratioe 0 ©] o
Bracket A¢] ZArolA single force7t 83},
(ah) = -1 A A5 F T3 v W] 4=& 7}
Ae A5 9 2849 99X Fa7t 5o A B
F Aol AFTAHE FHOE F534S A ©

.

N

a8 3. Geometry(a/b)dll & moment to force ratio
o Lo st AtHXol 2]

Co
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ntinuous straight archwiredl| 2|50 45t force system@| 24

3. Force system®] Atjzt

A 12 2E 5 brackettoll WA3E force sys-
tem¢ AUFe ¢ 4 oy Wi E (modulus of
elasticity), I (moment of inertia)E &1 AA+sl7)7}
EF3nz 2% wireol that A< El (flexural
rigidity) & vl A fEa o] JuiH el Elel
4 (K=28100)¢ #shd Adigk EIE 78 4 At}
F L& 7| 2H o2 A 7 Hol AHE-E I gl
+ 0.016inch stainless steel®] flexural rigidity & 12
TRE W hE wireE9) YA Q] flexural rigidity,
yield bending moment, “18]3 maximum bending

momentE YER I gt}
L1 201 Ciet 241 290

A% crowding & 713 caseZA (AFZ 1) &3] 3|,
12 & A3kA ectopicdtAl HAEIL §loA] wired] 2
2-g 34 &kttt 0.018inch slot®] bracket-s €]t
0.016inch NiTi (Ormcorl A F)E full arch2 333}
3 st gy e ARE AT (R 2)

NiTi¥ activationZ7]9] bending moment 500
gmm7kA| = A4l d El7} 0.280]3 1 o]F& EI =
0.079] & 7149, deactivation A& %719 @7]e]
stiffness7b 23 71 0] 9] FEA & stiffness7}
22 BEAAQ hysteresisH S HATh & wired
A8 WY, deflection A 7] 4, 2%, Al 5 B2
299 93] Qg Wy Wi AP oz o
QA e MR oA fvk 18y Hooked 2
& WEE NITi o] ¢ ¢ &9 Aol tsfres A
gatAl A 5 gl

o] ool A wire®] bending moment7} HthE A
8 e 4 9A(1670gmm)ol it whEkA] F T H
o] dojd FHE A 4 94 > 5 ¥ > 14 4N >
11 94 =324 =16 24 €22 aA velgon
AA L wireE A AAF F oty or gl
g & dE dTHYL dovAE Furt

MAMe A o}7} W= force system<> L X|obe] %
ol T force system& 3 Ho F 4=
2300gmm®] clockwise moment®} 536g2] intrusive
force7} WAL UFS & F AUth



XY, £83

V. &% % 08

A ololl known force?} 7FlF-& Wl Xofe] %7
olFYY T AT SHEX B E F
FaARYH gty BAUD jaser 7Y 9
WAPHAMY strain gauge® computerg ©] 43 =4
HE kst Rugo] ok F 234 0= ol € 11
9] 2%09] known forceol] tjd) ¥Hg-sl= WA E
= 59 A9 Al AFEHE loopd moment to force
ratiot ¥y @ GO 121402 prac-
ketoll A2 wire?} 27) levelingA] 2} X o}el] o)W
force®} moments WA @A HYH, A
A Aol dig ®az) wjg- Ao

o] 7o) AME-H o] 89| 7|& 287} He AR
A EA B3t o8 7hx] AF Wi o
A% datar} B1E)0] glr} SSAITAZBBNN o)y o)z
w3, HEH 4 ES B3k 2413 yield strength,
ultimate strength, modulus of elasticity, vield ben-
ding moment, &} I maximum bending moment®ll
e Rig AEES EUE ¥ 1S HEUL

CHXIn&A 262 3%, 19964

Continuous straight wireol] ]3] 23+ force
systemol]l #3 A7E 19529 Sved’} 3 moment
equationg EY3t force systems A FHu*?
1988 Drenkerd Al 3 moment equation o] &3t
continuous archol Al &A33}l+= force systems 4
A o] FH oz wds o YE ANETANA g A
9] Ho}qto] Wo|x o] gloJ%E continuous arch wire
b ARE A 0 g A oo MM gagEe
Adelg SAA Fqoz Aas WAk 19884
Rocke arch wireol| HAI3HE forced] A% A&
NE3g? 28 o)5 AFoAE simple sup-
port (momentE& WAJAF|A] ¥+ single point
contact?t 8}= A AF2)E modelZ 37| Wi
I oBELS JARATE o ®E Begg bracketol
straight wire7} 38 7 $-qt & &o] 7153}
Rtw o edgewise bracket> wire7} &8 & §1& o)
A deflection® &= 7§ =1 stress?} bracketS % #}3)
Al e £oz HddEA] % fixed supporte] %A
S Vel Al €tk o133 modelol Al &84 force
systemell a4+ 19741 Burstone©] angulated

E 1. 2&E wire0| tht relative El, vield moment, ultimate moment®®

wire type cross. section(inch) relative EI My (g mm) Mmax (gmm)
: (1st/2nd) yield moment ultimate moment
Solid
18/8 S.S. 0.014 0.59 1190 = 100 1570 £ 50
0.016 1.00 1960 = 200 2525 £ 50
0.018 1.60 2700 £ 200 4B =K
TMA 0.016 0.42 1175 = 100 1470 = 100
Nitinol 0.016 0.26 975 2112
Niti 0.016 0.28(0.07)* 850 1233
TMA 0.018 0.67 1450 = 150 2000 £ 50
Nitinol 0.018 ' 0.42 N/A N/A
TMA 0.016 x 0.022 1.85 / 0.98 2202 + 144 2017 = 100
TMA 0017 X 0025 N/A ' 3150 + 300 3800 + 150
18/8 S.S. 0018 x 0.025 7.30 / 3.80 N/A N/A
TMA 0.018 x 0.025 3.06 / 1.59 N/A N/A
Nitinol 0.018 x 0.025 1.90 / 0.98 N/A N/A
Braided
D-Rect 0.016 X 0.022 0.16 / 0.12 N/A N/A
0.018 x 0.025 035/ 0.29 N/A N/A
Force 9 0.017 X 0.025 1.0 /05 N/A N/A
0.018 X 0.025 1.1/05 N/A N/A

*Large deflection
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brackete] 0.016inch stainless steel straight wire7}
A% 4 7% two tooth segment®] 7 $-of 3jA &
AHQ 6712 gl FUAQ] g3 FPH e
AASLHA force systemE B3k WHE AN G
H]- 311;]'.13)

o] A4 ¢l HE|9] wire7} deflection® o] bracketo]
AU 79 bracketS 2719 wired] FejgE Ao
fo] deflection® wired] <3 WA= force
systemel[ ¥t S| E3A HH AMHOR 27| wired|
Fed2 d=A Ferh 93A d2A A
WIFHEE 7k YA Al 7R E A7 2]
obe Z g o] UL AITF-A ¥ 24 0.2 AL
o] 9l 7-9- continuous straight archwireZ} 4+¢] &
| A AR tip back = Ao okt Al o+
A+ extrusion¥ I A T35 intrusion® o] M9 3}
| wghgEe] o =82 2tH curve of Speer} W
*«E?l)ﬂl wo] vjdoe] x7] wired] #ej9t= 2o]7) A
o}

AR EA X o} deflection wireo] ©j3) ¥z}

Continuous straight archwire®| 2|5101 WAI5HE force systeme| 4]

momentE Wil o]o] &3 o]Fo] dojuh=d &3
ol wig =gr) o) A £ £ 4 9
HoA 2&H 3ol FH2AY P& o]Fa ¢}
FRAA EAVE BHES o|FE WAFE 2HL

Fx =0 Mx = 0

Fy=0My =0

Fz=0 Mz=0

672N O|5S FAlo] DE3 glojof s},
Ao A second order®+g ¥ dciy

Fx=(

Fy=( 2] 2

Mz=(

9] 37}A) ¥k grEalE ok JAabH o s Ao R
AArE o Y= TAE A A2 W cantilever upri-

2. EMciA 282l bracket angulation (a, b), 5 bracket?t2| force system, J2|1 &EXQ! full archAo|Al2] force

system (0.016inch NiTi)

Ao 7 o6l 5 4 2| 1 11 3 14 |5 16 17
-6.7 138 101 05 -149  -149 -125 -38
ab 152 -4l 3. 37 19 82 31 40
(degree) -15 108 38 -l 78 00
L (mm) 77 50 33 9.0 73 9.8 138 8.0 36 6.2 6.9
a’b -049  -371 -0.14 20.2 084 054 100 -0.23 0 3.29 0.76
98.7 -98.7 108 -108 -129 129 -349 349
Flg) 366 ~366 105 -105 811 -81.1 15.6 -156
‘ 704 -704 -28.3 28.3 -496 49 .
14.3 746 632 339 -890 -890 -1280 -89
M(gmm) 145 386 373 395 151 498 -87.6 195
644 1670 14.0 -292 ~1190 -595
Plnet) 98.7 267. 338 -596 -3 -133 -101 210 -577 147 333 -156
(247 6680 (845  (-149) (-08) (-333) (-263) (525) (-144) (368) (833 (-36)
Minet) 143 801 1030 2300 . 712 409 -1182 -739 -692  -1845  -978 195
(3.6 (223) - (259) (575) (178 (102)  (-296) (-185) (-173) (-461) (-245) (488
Force$} momenty Ath3 EI = 0.282]1 small deflectionA] 2] gtola #& 48 EI = 0.07 ¢ large deflection?| ]
+ downward force, clockwise moment acting on the bracket
- upward force, counterclockwise moment acting on the bracket
a, b bracket angulation L interbracket distance
F force by two tooth segment  F(net) net force
M moment by two tooth segment M(net)  net moment

yield bending moment = 850 gmm

maximum bending moment = 1233 gmm
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YA, s

ghting springS AAIste A97F ol ojdf free
end®) force gauge® vertical forceE ZA 3} T
o AgFAAA e HE&ARNAY AYE A3
A force$t distancedh= F 7HA] A RE ATHA, 4
2 oA horizontal forcet REEE Fx = 07} il
Fy = 0 & 9&3l7] 98 27)& gov wafo] A=
Hk) WHaEQl 709 ¥ (R & extrusive, free ends
intrusive)o] WAIst Mz = 08 w3817 A& A
o] 4A7]% moment (force X distance)®= F712]
vertical forceol] )8 WA3}E couple® A& A€
t. & 37HA WEE 4] 918 3709 Ho] iy E o]
BYPzA% 74A 1 force systemS A 4 v}
ol@ A HYZ7 0] force systemS AW 3= FH R
Aol HE H9-9 force systemS statically deter-
minate systemo]&ti §oh, 28 12 519 edge-
wise bracketo) wire7} F¥ € FHE =4 F 1Y
d], o] -5 Gkl HAsHE 4712 e shd
B0 28 o= VA E &AE AGd fe o T
gt ol g A9 WY 2UVOE force system
of #g Mol Erbsd AEIEA statically inde-
terminate systemo]2}il 3t}

F7M9 bracketd] sloto] M 22 Aol 33
A 9 31A B3k Aol olg & Thol = stati-
cally indeterminate force systemeo] LA 8lA S 2
EA edgewise bracketS. 2 WA X A Aol &
A8l force system YA+l A force gaugeol 2] 3]
A EAo] orEal v W o R Fo| W)
oju] A¥tA o 2 moment$} force”t E Al LAY 3
E 31 o]l A7) AL tFito] wire A4, wirethd
o) :719} X%, bracket} bracketite] 2w n
(geometry), 123l bracketzte] A #](interbracket
distance)oll 9J&f 9&-& =t} oju9 o] d sta-
tically indeterminate force system< H& F21 9]
linear beam theory 2 A% 4= 3t} o] F+XREW
o] beam®] stress& W& ¢ ol WIS 457
&) 2gdE o] Eolu} arch wireol 93 bracketol]
WA sH= force systemol #-&A1Z 4 Tk

B 3= initial force systemol =3k 3o A5}
i Y, 271 Aol Kot} olE& AlAate
wire7} deactivationg ol w2} geometry(a/b)e W3}
&t ] o] & & force systemE WAEFA = B
o}, xjotolE Al AFAE AAsE 2] moment
to force ratio 16l o7t o]FE A1 Z3HH geom-
etry(a/b)7} ¥3te] moment to force ratio’} W&t

CHXIWEA 267 35, 1996€

e - F Aol WMl "ok & consistent sys-
temoll A A gl flexibledt wiredl A stiffdt wireZ
Agske] 7ho] whel Xote BHRF o]F flo] HF
AxE & HF AgE olFste A AR con-
sistent system®] A % wiggling movement7} Qold
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-ABSTRACT-

Analysis of force system developed by continuous straight archwire

Kwangchul Choy, D.D.S., M.S.,

Byung Hwa Sohn, D.D.S., Ph.D.

Department of Orthodontics, College of Dentistry, Yonsei University.

Determination of force system and prediction of side effects from unbent straight wire engaged in edgewise bracket
is clinically very difficult because it is statically indeterminate system. This study is to develop a linear heam theory
that explains the force system for straight wire engaged in edgewise bracket regardless of geometry(a/b), material, cross

section of wire, and interbracket distance.

1. Formula for force system of bilateral fixed end beam was derived.
2. It is possible to calculate force system of each tooth engaged in continuous straight wire.
3. The possibility and location of permanent deformation can be predicted.
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