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Fig. 2. Tru-arch form : medium size ( ‘A" Com-
pany

Fig. 1. Three dimensional finite element mode! of
the upper left dentition.
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b. periodontal ligament
c. total finite element model
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Table 1. Mechanical properties for the tooth, perio-
dontal ligament, and stainless steel wire.

, Young's modulus | . . ,
Material Poisson’s Ratio
(Kg/mm2)
Tooth 20 x 10° 03
Periodontal ligament | 7.14 x 10 049
Wire(stainless steel) | 214 x 10% 03

* 1 Anderson 5ol ¢4 7? Zatel 0.07MPad
Ko/mm? ctelz x| &tst 2.
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Table 2. The effect on the FA point in maxillary dentition after -11° of active anterior torque in .021" X .025"
ideal archwire without cinch-back. A. displacement. B. force and moment

A
Teeth M-D B-L R-C éx fy 6z
1 0.736 -12.083 -1.427 -100.539 -9.196 -4,562
l 2 -6.073 -23.289 -2.318 -260.292 -21.519 -307.260
] 3 0.449 4.190 5.540 59.291 5.351 18.432
4 -0.221 3.277 0.667 24.230 2.691 -0.725
5 -0.043 -0.274 0.083 -1.591 0.018 ~-0.740
6 -0.048 -0.349 0.355 -3.255 0.549 =0.034
7 -0.015 -0.096 0.101 -0.924 0.273 0.003
B
Teeth Axial force(Fz) Moment Fx
1 2.993E~02 3.424E-01 -0.0411
2 -7.884E-02 1.976E+00 -0.0484
I 3 7.070E-02 ~-1.599E+00 0.0653
4 -2.752E-02 1.742E-02 -
5 3.372E-03 - 4.279E-05 -
6 3.478E-04 8.004E-03 -
7 1.652E-04 1.505E-03 -
A. M-D : mesio-distal displacement of the FA point(10~-3mm)
(+) : distal (=) : mesial
B-L. : bucco-tingual displacement of the FA point(10~*mm)
(+) : lingual () ! buccal
R-C :up and down displacement of the FA point(10-*mm)
(+) : intrusion (=) : extrusion
#x  : X-directed rotation of the FA point (10-5radian)
(+) : crown lingual (=) : crown labial
fy : Y-directed rotation of the FA point (10-*radian)
(+) : mesial tipping (—) : distal tipping
6z  : Z-directed rotation of the FA point (10-%radian)
(+) : distal rotation (—) : mesial rotation

B . Axial force : (Kgf)
(+) : tensile strength between wire and teeth
(—) : compressive strength between wire and teeth
Moment : (Kgf.mm)
(+) : counterclockwise (=) : clockwise
Fx : (Kgf)

(+) ! intrusive force (=) : extrusive force
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Table 3. The effect on the FA point in maxillary dentition after 16" of active anterior torque in .021" X 025"

ideal archwire without cinch-back. A. displacement. B. force and moment

A
Teeth M-D B-L R-C x by 6z
l 1 1.291 -20.413 -2.242 -169.088 -15.236 ~5.361
[ 2 -10.034 -40.097 -6.609 -449,799 -44.371 ~-535.048
| 3 0.826 8.262 11.198 113.590 10.680 34.983
4 -0.409 5.831 1.329 43,020 4.988 -1.338
5 -0.049 -0.437 0.125 -2.465 0.008 - -0.895
6 -0.044 -0.351 0.325 -3.206 0.491 ~0.023
7 -0.021 -0.116 0.126 -1.116 0.363 -0.009
B
Teeth Axial force(Fz) Moment Fx
1 5.283E-02 5.449E-01 -0.0679
2 -1.397E-01 3.483E+00 -0.0985
3 1.257E-01 -2.982E+00 0.1303
4 ~4,955E-02 3.226E-02 -
5 6.163E-03 -3.191E-03 -
6 9.3356-04 6.708E-03 -
7 1.349E-04 1.927E-03 -
A. M-D : mesio-distal displacement of the FA point(10-*mm)
(+) : distal (=) : mesial
B-L : bucco-lingual displacement of the FA point(10=*mm)
(+) :lingual {—) : buccal
R-C : up and down displacement of the FA point(10-*mm)
(+) : intrusion (=) : extrusion
dx  : X-directed rotation of the FA point (10~5radian)
(+) : crown lingual (—) : crown labial
fy = Y-directed rotation of the FA paint (10~°radian)
(+) : mesial tipping (=) : distal tipping
8z : Z-directed rotation of the FA point (10~*radian)
(+) : distal rotation (—) : mesial rotation

B. Axial force : (Kgf)
(+) : tensile strength between wire and teeth
(—) : compressive strength between wire and teeth
Moment : (Kgf.mm)
(+) : counterclockwise (=) : clockwise !
Fx . (Kgf)
(+) :intrusive force (—) : extrusive force
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Flg. 5. Displacement (-~~~ pretorqued : ———, posttorqued) of the wire (A) and teeth (B) after -16° of
active anterior torque in .021" X 025" ideal archwire without cinch~back (enlargement scale X 50).
A-a, occlusal view : A-b, left-lateral view
B-a : distal view B-b : labial or buccal view B-c : apical view
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Table 4. The effect on the FA point in maxillary dentition after -16° of active anterior torque in .021” X 025"

ideal archwire with cinch-back. A. displacement. B. force and moment

A
Teeth M-D B-L R-C ox Oy oz
[_1_ 1,006 -14.113 -3.820 -120.063 -14.686 ~-12.196
Lg_ -9.697 -35.741 -7.599 -412.807 -44.649 ~522.590
l_3_ 1.058 11.501 10.134 138.563 10.604 40.525
14 -0.384 8.446 0.390 63,394 4,925 ~1.162
15 0.079 0.422 -0.137 2.553 -0.020 1.349
[_E_S_ -0.046 -0.217 0.280 -2.145 0.556 -0.075
[_7_ -6.235 0.230 0.627 -0.428 47.055 -27.577
B
Teeth Axial force(Fz) Moment Fx
|_i_ 2.848E-02 5.473E-01 -0.0677
L2 ~1,543E-01 3,484E+00 -0.0990
|3 1.017E-01 -2.983E+00 0.1302
|4 -6.551E£-02 3.321E~02 -
L5 -4.094E-03 -4.849E-03 -
1 6 -8.930E-04 7.503E-03 -
| 7 -6.118E-05 1.792E-03 -
A. M-D : mesio-distal displacement of the FA point{10-3mm)
(+) : distal (=) : mesial
B-L : bucco-lingual displacement of the FA point(10—*mm)
(+) :lingual (—) : buccal
R-C : up and down displacement of the FA point(10~3mm)
(+) :intrusion (=) : extrusion
x  : X-directed rotation of the FA point (10~*radian)
(+) : crown lingual (=) : crown labial
8y  : Y-directed rotation of the FA point (10-Sradian)
(+) : mesial tipping (—) : distal tipping
6z : Z-directed rotation of the FA point (10-%radian)
(+) : distal rotation (=) : mesial rotation

B. Axial force : (Kgf)

(+) : tensile strength between wire and teeth
(—) : compressive strength between wire and teeth

Moment : (Kgf.mm)

Fx:

() : counterclockwise {—) : clockwise
(Kgf) : R

(+) :intrusive force (—) : extrusive force
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Flg. 6. Displacement (-, pretorqued : ——, posttorqued) of the wire (A) and teeth (B) after -16° of

active anterior torque in .021" X .025" ideal archwire with cinch-back (enlargement scale X 50).

A-a, occlusal view : A-b, left-lateral view
B-a : distal view B-b : labial or buccal view B-c : apical view



CHAIDAA| 247 225, 1994 Torque ®1to| BIQAME pip 489

Table 5. The effect on the FA point in maxillary dentition after +16° of active anterior torque in .021" X .025"
ideal archwire without cinch-back. A. displacement. B. force and moment

A
Teeth M-D B-L R-C 8x By 0z
11 -1.291 20.414 2,242 169.086 15.236 5.361
12 10.034 40.097 6.609 449,797 44 368 535.045
_|_3 -0.826 -8.262 -11.198 -113.590 -10.680 ~-34.984
14 0.409 -5.831 -1.329 -43.019 . -4.,988 1.338
J_S 0.049 0.437 -0.125 2.465 -0.008 0.895
J_S_ 0.044 0.351 -0.325 © 3.206 -0.491 '0.023
17 0.021 0.116 -0.126 1.116 -0.363 0.009
B
Teeth Axial force(Fz) Moment Fx
_I__l_ -5.,275E-02 -5.449E-01 0.0678
12 1.399E-01 -3.483E+00 0.0986
_L_3__ -1.258E-01 2.982E+00 -0.1304
14 ‘ 4.958E-02 -3.226E-02 -
15 -6.163E-03 * 3.190E-03 -
16 -9.336E-04 -6.707E-03 -
_I_‘_7_ -1.346E-04 -1.927E-03 -

A. M-D : mesio-distal displacement of the FA point(10-*mm)

(+) : distal (=) : mesial

B-L : bucco-lingual displacement of the FA point(10-*mm)
(+) : lingual (—) : buccal

R-C : up and down displacement of the FA point(10~*mm)
(+) :intrusion (=) : extrusion

f#x  : X-directed rotation of the FA point(10-%radian)

(+) : crown lingual (=) : crown labial
@y  : Y-directed rotation of the FA point (10-*radian)

(+) : mesial tipping (—) : distal tipping
9z  : Z-directed rotation of the FA point (10~*radian)

(+) : distal rotation (=) : mesial rotation

B. Axial force: (Kgf)
(+) : tensile strength between wire and teeth
(—) : compressive strength between wire and teeth
Moment . (Kgf.mm)
(+) : counterclockwise (=) : clockwise
Fx: (Kgf)
(+) ! intrusive force (~) : extrusive force
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Flg. 7. Displacement (- pretorqued : ——, posttorqued) of the wire (A) and teeth (B) after +16° of

active anterior torgue in .021" X .025" ideal archwire without cinch-back (enlargement scale X 50).
A-a, occlusal view : A-b, left-lateral view

B-a : distal view B-b : labial or buccal view B-c : apical view
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Table 6. The effect on the FA point in maxillary dentition after +11° of active posterior torque in .021"
X .,025" ideal archwire without cinch-back. A. displacement. B. force and moment

A
Teeth M-D B-L R-C fx oy oz
1 0.050 0.237 -0.281 2.010 -0.389 0.447
2 0.226 0.420 -0.793 3.976 -1.951 2.882
3 0.012 0.169 -0.056 1.305 ~0.005 0.290
4 -0.103 ~2.543 1.594 ~20.351 1.010 -0.419
l 5 -2.195 -4.561 1.672 -41.900 " -0.665 -43,559
| 6 -0.107 9.115 -4.278 101.788 1.079 - 0.023
7 0.030 1.648 -1.189 15.619 -1.751 -0.696
B
Teeth Axial force(Fz) Moment Fx
] 1 ~2.628E-04 -2.005E-03 -
2 -2.327E-04 -4.154E—03 -
3 -1.259E-03 -1.124E—-05 -
4 1.248E-02 8.1561E—03 -
5 -2.897E-02. 1.546E+00 -0.0132
6 2.637E-02 -1.693E+00 0.0327
7 -8.441E-03 -3.397E£—02 -
A. M-D : mesio-distal displacement of the FA point(10~*mm)
(+) : distal (=) : mesial
B-L : bucco-tingual displacement of the FA point{(10~*mm)
(+) : lingual (—) : buccal
R-C :up and down displacement of the FA point(10~*mm)
(+) : intrusion (=) : extrusion
fx . X-directed rotation of the FA point (10-%radian)
(+) : crown lingual (=) : crown labial
8y :Y-directed rotation of the FA point (10-*radian)
(+) : mesial tipping (=) : distal tipping
6z . Z-directed rotation of the FA point (10-%radian)
(+) : distal rotation (—) : mesial rotation

B. Axial force : (Kgf)
() : tensile strength between wire and teeth
(—) : compressive strength between wire and teeth
Moment : (Kgf.mm)
() : counterclockwise (—) : clockwise
Fx : (Kgf)

() :intrusive force (—) : extrusive force
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Table 7. The effect on the FA point in maxillary dentition after +16° of active posterior torque in .021"
X 025" ideal archwire without cinch-back. A. displacement. B. force and moment

A
Teeth M-D B-L R-C fx oy 6z
11 0.051 0.258 -0.292 2.172 -0.398 0.446
12 0.240 0.554 -0.839 5.124 -2.001 3.303
13 0.024 0.332 -0.109 2.558 -0.007 0.564
14 -0.124 -4.328 2.307 -34.307 1.133 -0.525
15 -4.009 -8.437 3.068 -77.509 -1.336 -80.059
16 -0.248 15.775 ~7.152 176.894 2.595 0.008
17 0.048 2.872 ~2.058 27.196 -2.988 -1.223
B
Teeth Axial force(Fz) Moment Fx
11 ~3.203 E—04 -2.062 E—03 -
12 -6.559 E—04 -4,257 E—-03 -
13 -2.471 E~03 -9.895 E—06 -
14 2.309 E-02 8.123 E~03 -
J_i -5.211 E—02 2.879 E+00 -0.0328
16 4.683 E—02 -2.998 E+00 0.0683
17 -1.491 E—02 -5.880 E—02 -
A. M-D : mesio-distal displacement of the FA point(10~*mm)
(+) : distal (—) : mesial

B-L : bucco-lingua! displacement of the FA point(10-*mm)

(+) : lingual

(—) : buccal

R-C : up and down displacement of the FA point{10-*mm)
(+) : intrusion
#x ' X-directed rotation of the FA point (10-Sradian)

(+) :crown |

ingual

(—) : extrusion

(—) : crown labial

fy' : Y-directed rotation of the FA point (10~%radian)
(+) : mesial tipping
6z  : Z-directed rotation of the FA point (10-%radian)
(+) : distal rotation

B . Axial force : (Kgf)
(+) : tensile strength between wire and teeth
(=) : compressive strength between wire and teeth
Moment : (Kgf.mm)
() : counterclockwise

Fx : (Kgf)

(+) :intrusive force

(=) : distal tipping

(=) : mesial rotation

(~) : clockwise R

(—) : extrusive force
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Flg. 8. Displacement (-, pretorqued : ——, postiorgued) of the wire (A) and teeth (B) after +16° of
active anterior torque in .021" X 025" ideal archwire without cinch-back (enlargement scale X

100).
A-a, occlusal view : A-b, left-lateral view
B-a : distal view B-b : labial or buccal view B-c : apical view
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Table 8. The effect on the FA point in maxillary dentition after +16° of active posterior torque in .021"
X 025" ideal archwire with cinch-back. A. displacement. B. force and moment

A
Teeth M-D B-L R-C fx Gy Gz
l 1 0.013 1.096 -0.500 8.697 -0.321 ~0.447
2 0.278 1.134 ~-0.974 10.055 -2.048 4,991
3 0.054 0.760 -0.248 5.853 -0.016 1.295
4 -0.121 -3.983 2.181 -31.617 1.122 ~0.502
5 -3.993 -8.324 3.033 -76.848 -1.340 -79.765
6 -0.248 16.793 -7.159 177.040 2.597 0.001
7 -0.774 2.918 ~1.992 27.289 3.188 ~-4.870
B
Teeth Axial force(Fz) Moment Fx
1 ~3.540 E—03 -2.011 E-03 -
2 -2,588 E—03 -4.343 E—-03 -
3 -5.659 E—03 -9.829 E—06 -
| 4 2.099 E-02 8.307 E—03
5 -5.349 E—02 2.879 E+00 -0.0330
6 4.660 E—02 -2.998 E+00 0.0354
7 -1.493 E—02 -5.883 E-02 -
A. M-D : mesio-distal displacement of the FA point(10~*mm)
(+) : distal (—) : mesial
B-L : bucco-lingual displacement of the FA point(10-*mm)
(+) :tingual (—) : buccal
R-C : up and down displacement of the FA point(10-*mm)
() :intrusion (—) : extrusion
8x  : X-directed rotation of the FA paoint (10-%radian)
(+) : crown lingual (—) : crown labial
6y  : Y-directed rotation of the FA point (10~*radian)
(+) : mesial tipping (—) : distal tipping
gz : Z-directed rotation of the FA point (105radian)
() : distal rotation (=) : mesial rotation
B. Axial force: (Kgf)

(+) : tensile strength between wire and teeth
(—) : compressive strength between wire and teeth
Moment @ (Kgf.mm)

(+) : counterclockwise

(.—) . clockwise

Fx : (Kgf) !

(+) : intrusive force

(=) : extrusive force
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Fig. 9. Displacement (-, pretorqued : ~———, posttorqued) of the wire (A) and teeth (B) after +16° of

active anterior torque in .021" X .025” ideal archwire with cinch-back (enfargement scale X 100).
A-a, occlusal view : A-b, left-lateral view

B-a : distal view B-b : labial or buccal view B-c : apical view
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9l 8213 bracket®] 91X, bracket® &4l
A2, deviation angle, X298t 52 g3l
a9 YFHME JFgFE s F AUt olF A
2980 g% a9 749 A, IE &= 111
2 X &, loop9 A, second order bend, ideal
archwiretfoll A 17 x| okol] 78l torque, ¢3h
U A& 5 st 2 o]y dt wA e
ol gk 7} xotojAe] Wk & A YA &
T} & X &7|7kFel) EEAg o} ol Fo ok
ATtE 1A wA ¥,

BurstoneE*® & ideal archwireo] ] 3|5
© force systemoll thale] 4844 WHE F3
A AFE ek AR o] AL A B R
S A78 Aoz AAA Y gkg7A] o A
& = gl

Brodie'” = torqueol dk 2744 928 4%
vh e, AA torqued] ¥ A& wpehA] &
Asin], S4 2483 wHaRR-E oko] Al Hhoet
I 7leskant. Wk FX el torqued F-of
g AR FAAME gt AEe] a3t A7)
a, A 2 AT whArgo) o] 2o e W

e
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7k d Aolzkal sttt

Schrody™& EHA1& o]-&8 J]AH A¥|A
A AE AE AALE BHOZ torqued §-o
59, counter-torque, §A e WY, A3}
wakol W 5 Ed vk A FAME ¢
a7F dojdriar spsivh g BE gAlelA A
X 7o = contractile force?} WASFA L, 021"
025" ®AE& AR W AT X8 F A
expansion®] 71 ¥kH 0215"x.028" ©A1E A}
L31H PR F AT expansion®] dowtriir
A olAS AA A# ¢F BAE i
active torque® o3t & Ago|x 9 AINE
24, 3A)¢} vluLEtH, whARg o B AA9f A 1 &
T o] X HE BALS FH-2]9) AE, A9
dakrt dojvke AR ARRAM 9 FEH (R
2B : 70gmf, 3B : 126gmf ; €tAl3} X]o}A}o]df
tensile strength@ ] X|o}&o|A] B QF52 o]
g)o] A7l AL AR Fdx 9] 24
I AA 9 A E A dojuhe AT FAF-oA
o] sttt A "o YA gokrkeE Aol thER
t}, o] A& Schrodyd AT7P7t BARHE o] &
82371l torque ol thgk wha}8-o] A3l whaF
o2 @o| W3/l ¥ vy B Ao Xo}
g xjZure) A gy EAG Giejste] Ay
k710l 8159 Hhgol AW AR AlFE

L& EFAA Y FAF A A2 AT oF
AN Fog XA oz PH YPor
7Fel R jlo] st g4 g Ewt st
AE 93 3399 thE WEgo Rk rolA
LERd Ao g AJzhry,

TR F AP A& AAE A7) A8 ac-
tive torque® o3k B A o] AuM(H6, 7)9
Brodie® 7'"& wlashd, -11° HolA) 57
A A A A AAES ke Aot Al 1 o
o)A 9 101x10 °radian, H 2 thFx]ol A 15x
10”°radianc] o] o] Hl&|A, WAL o2 A 2
A FA A= 41x10°radian, A 1 2T A&
20x10radiane] do] wop], WA Ko et u
42 #o} Brodieo] A9} @yttt o] AL
o] 2742 AL w5k X otol A YERE 5 9
v Y aelskA shy) WiEelgta AR
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Zi= 3

33 YAH O finishing G@ANA 2T X
F-97F mgte] HA e ARl AF BAFH TS
st o)A FA R AH/ HE FALE AV
A3 active torqued FA S W(F6, 7)
Etd Aot Al 1 27X Al 2 A7R A9 X
T & AA olE e @4 A A =
< & & Iz A

AR A ¢F AAE 47] JaM g &
A9 AxAfolel -16° & active torques F
3} 3 cinch-backs 34 &g W(F3)9 A&
H(EDE Vs, EHPA A& &5 FAe
o] W37} - AE M9x107°04 412x10°
radian®. 2 %427} 169x10° oA 120x10°ra-
dianc.Z o, a8 A A 1 &7
9] @ HAZ AAE 113107604 138x107
radian¥ 43x10°1 Al 63x10° radians %7} 8t
= 5 AHoE EXPH kg F2 EUL
T o R vrAge F FUEAT £3 A
2 oA 9] ¥azt zfol 7t BekdEH cin-
ch-back e & 7% 27x10 radian®] 241 3| A7
4710 °radian =4 A7} #ZE QA % cinch-
backS &7 &2 2% o4 33 24 FAE
ALl Yol v g} o] AL A 7siA
SEo] X HAL o] FHRTUE X He] HA} o
Fol o wol A&sted AXHE B$ X o
=& PR ydels WE B FHAE
140gmf, 4 X< 53gmb)e] Z7] W& cin-
ch-backg 39S wie o|AE IR o]
go] AAFE A3 2 FH= Ao it
2g-9) o] F7He Aoz AZbAr wEha] o
AH o g ol A8E cinch backE AV A
X Fo Fo] 7pa|A| A &A tie-backd i
7l o] o}F o]¥ 7] &FX] %} cinch-backol Y tie-
backg & o Ax o) 7FA torqueR <13l
A FHFH Kol & F7he] 4TS F 5 QUrka
AL, o] AL 754 nPo R Fr3]
gt wAg g vpAE @A A 2 o7 <]
ZHd gavu E5E  F dS Aolrh

o] fX X @ HAE BALE Y3 active
torqueE ¥t cinch-backe &4 ZHE
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W(ED AE W(ER)E v, ok A 1
R et Al 2 TR X F S HALE
o] Wslel whakgol A 2 AFR9} A 1 AFH
X A{ £F AL} A 2 ATFA A 2
A e " gol A9 Tk, wEEE<]
A9} FAANA 2@ 4Z HAb7} 521079
A 10x10 °radian, 2x10°9A 8x10 radian<.2
ozt F7bekeh o] A& kol A7) Wil v
T AUL &k olgA WY o] e
AL TAHEY torquedl 9% Fo] WEH cin-
ch-backell &8 A E A9 H3ko] B 3)&}y)

&olth.

SH 2 Aol 22| AAL o] R X
el AAF o] F ] Fo] Whon oA A9
o 1/3 9o Jd& Aot FHHA 144 uAH
A9 FA Aol YA PO EE moment7t
WAsy] wjFojeh, wElA ideal archwireRto.
2 ARG A A o] Fo] dojuAE g
o8 B7HHQ AAE R ji)

x| 9] 8}o] J A At ATE H A
Ay g A2 g A77F A ol
Ao M 74 mesfor & AL i Bde] 4
7t AAet 2o Aot AA9 22 Anrst
&t Aol o]y #FHAGA E wf ough
YHE AAg 2E FE Jong oy WUy
ATE F5 vuste Aot npgEA g A
Heg & 7 US Aotk AAE 2 AFE o
ERoZE BlgAo] e AF9 dFolxg
#2327 bracket slote] M| W& QA& 1
e etA] askar, 43 bracketAto] 9] e A
o # HFL vy A& AR T Aofs}
229 A #AE AY A4S S9d vk o
&9 e A7} glegen A4EY, aEy 24
g4 Aol g3 AFE AXI do 2 HAFH
9] hardware$} software®) ez 23 ] ¥A
¥ A Wy 58 o] 8etid o} ZE HEE
F8le] AAl Yol A &E e JRE B |
o] AA H#Fi AtRH
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Ideal archwire?] HX|H-u FA4el active
torqueE 3 & W, wAHE AH L2 A
ofol Aol wh-&-T} 1 Aofol Ao wHAtES &
ol@ mA}, Aot xo} 9 X Zute] 3319 f¢ &
A B2dg A s, ideal archwire® beam &
A2E, _,_;d/;] A z}z]g} EbA Alol &= gap 84
g o] g3l A 73 84 5FES GHT 7
339 fr3k Qo st FFH AHoR

I A%E BMEtY Ui e 48E 2N
=3

1. AXHU x50 active torque 5], 3l
g Aoket 1 213 Aof H-HAolA #AE L
AAL B ool QA whake] AA}, xjo}e) A
Zolu} g8l 33 § dh¥stu B3 whgo

[Sa=274=3
2. Aot 48 A A& £F torque HI4], Zl*?ﬂr
T & AR ¥sle 24X, FEAY &

oL, 2 kAR o2 A9} A ] ’\:ILZH
A A& AL FHRY 2 A 3
o] AN A gFstrt ottt cinch- back
% “ﬂ "@X]QJr FHAY A# TF BAE
© W AX e A 1 2TR
< —0-7}3}%131, Al 2 TR el A
Al ekl SlA ) A wrake] HARE okt o
ot}
3 gt FAFo A F AZF torqueE FH A, A
F AANES] WElE A 1 A oA B A&
AAZE Mg Bsten, 1 o3 wkag o8 A
A2 2FAY A1 A2FR 9 AH ¢35 A
ol L, Aot Al 2 TR Y A F ME HAbe A
H o2 HA Jebdt) ek Al 2 AT 0)A
= A e g™e] vErsth cinch-backs
P& o WA Tl A Aot MA 2T & HA
o] qFo] k3t FItslr)w ARt A 2
o] Wkg-& BT}
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- ABSTRACT -

THREE-DIMENSIONAL FINITE ELEMENT ANALYSIS ON RECIPROCAL
ACTION BY TORQUE APPLICATION IN MAXILLARY ARCHWIRE

Chee-It Hwang, D.D.S., M.S.D., Cheong-Hoon Suhr, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Seoul National University

This study was designed to investigate the reciprocal movement which was derived form application
of active torque in ideal archwire by computer-aided three-dimensional finite element analysis of maxillary
teeth and surrounding periodontal ligament composed of 2617 elements and 3725 nodes. Ideal archwire model
was also made using the beam elements and the contact between the wire and the bracket slot was made
using the gap element. In this study non-linear elastic behaviors of contact between the wire and the
bracket slot were considered on. We put the active torque between the lateral and cenral incisor and
between the second premolar and the first molar with/without cinch-back. The results were expressed by
quantitative and visible ways.

The findings of this study were as follows:

1. Reciprocal actions to active torque were complex system consisting of a combination of counter-torque,
bucco-lingual linear displacement and tipping, rotation of the teeth, occluso-gingival linear displacement.

2. When active anterior crown labial torque was applied, crown labial tippings of the lateral were the
greatest, and those of the central incisor was the next, Crown lingual tippings of the canine and the first
premolar, mesial rotations and extrusion of the lateral and distal rotations and intrusion of the canine
occurred. When anterior torque with the cinch-back was applied, amount of crown labial tippings of the
lateral and central incisor were reduced. Amount of crown lingual tipping of the canine and the first
premolar were increased. Mesial tippings and mesial rotations of the second molar occurred.

3. When active posterior crown lingual torque was applied, crown lingual tippings of the first moalr were
the greatest, and crown labial tippings of the second premolar and the first premolar were the next, the
crown lingual tipping of the second molar were a little, Mesial rotations of the second premolar occurred
but those of the first premolar didn’t occurred.

KOREA J. ORTHOD 1994 ; 24(2) : 479-508,
Key Words : Torgue, Finite Element Analysis, Ideal Archwire, Reciprocal Action




