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Fig. 3. A method to determine the axis of rotation :
The cross section of iwo perpendicular
bisectors of the two arbitrary points deter-
mine axis of rotation.

X1.X2 : Displacement measured on X coordi-
nate

Y1 . Displacement measured on Y coordinate
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rresponding points

(x.y) : Axis of rotation
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Table 1. The location of the center of resistance and tooth displacement according to different forces

50 -36.20 0.27 0.0034
100 -35.95 0.25 0.0040
150 ~-36.83 0.30 0.0065
200 -37.10 0.32 0.0092
250 -36.76 0.30 0.0111
Average -36.57 0.287
300 P s 100 180 200 250
Fore (o)
250 ; 5
20 y = 22175x 0.0111 o
) = 10,9816 .0092 .
§ fhad 0.0085 3=
e
160 ) g 25
6.0040 L ( i N
§0 2.0018 a8 . . Amauvo ~86.57
0 v ; \ a0 -382 8585 —;em -sm 18.0
0000 0002 0004 00086 0008 0.010 0.012 vy
Horzontal displacement {mm) Lo

Fig. 5. Relationship between force magnitude and
horizontal displacement
The Force / Deflection rate is constant.

m o7 it

SHSo= T

L =80 Bt MetSaRl 2K

50, 100, 150, 200, 250 g9l 3& XA 7| 7}eta &
Al XA &Fo] dold Wj7lx] RHMEE Folshd
A, Z4Zke] gl disf 2A) ol E 3t Al 2 AIdFA
o A E AS3HAHTablel, Fig.5, 6).

717 8] Z7)9) o] EAE Pt AEA ] H|
HAAE BA) ste/HeEL < 22175 g/mm ©]
At

ARFA 44 AX e 7Hz gy Zr)9de
2R YRR -36571059(mm)d] $1x]8+4]
om ol NZAFZHH 517mm Bl A4 3
FE L AAA 2 ¥R B W) INARXS K7
% S F9o aFE). 2 sz g Yy Hxe
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Fig. 6. The location of Center of resistance acco-
rding to different force magnitude
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Table 2. The X, Y coordinate of axis of rotation according to moments

a : The distance between force application point and

CTES

b : The distance between Cres and Apot

¥ {ran)

Mornent(grin) '~ 7§ X coordmate of A émd‘iﬁate of A Root ratio
2,000 -17.49 -40.42 050 0.080
1,500 -16.04 -39.17 043 0.055
1,000 -14.33 -38.73 041 0.033
500 -8.83 -35.04 0.20 0.018
=500 2.88 -33.62 0.12 -0.013
-1,000 -0.05 -34.47 0.17 -0.051
-1,500 1.37 -35.15 0.21 -0.084
-2,000 2.91 -35.83 0.25 -0.111
Average -36.56 0.286
Table 3. Relationship between a and b according to x {mm) o
location of force - L s °
Location of force(Y ééordihaté), almm) b (mm) 10
4162 22 -8
-214 152 250 20
-224 14.2 293 ~28
-234 132 3.06 g ~30
-24.4 12.2 3.34 ; 5»}6 g g ‘;"" ,::;gf pverage= -36.6
-254 11.2 3.14 18.0 ’*&\%- . a0 )
-26.4 10.2 428 : s
274 92 429 )
:;Zj ?; gzg Fig. 7. The location of axis of rotation when
304 62 700 moment is applied
-31.4 5.2 870
-32.4 4.2 11.68
-334 3.2 14.37 x {mm}
-344 22 1928 e o=
-3H4 12 2859 y= ‘;;%f’”
=374 -1.2 -42.42
-38.4 -2.2 -36.50
-394 -32 -16.37
-40.4 -4.2 -14.29 366 Cn
-41.4 -b2 -8.41
424 6.2 -6.18
-43.4 1.2 -6.10
-444 82 AT
-45.4 9.2 -493

Fig. 8. X, Y coordinate of axis of rotation
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A

B

Fig. 11. A. When an object is freely located in space force should be applied on center of gravity to obtain
tranlation B. When the object is constrained force does not need to be applied at the same point. The
center of resistance does not coincide with center of gravity.

® : Center of aravity.
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Table 4. M/F ratio for each type of tooth movement
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- ABSTRACT -

AN EXPERIMENTAL STUDY ON THE STRESS DISTRIBUTION
IN THE PERIODONTAL LIGAMENT

Kwang-Chul Choy, Kyung-Ho Kim, Young-Chel Park, Jung-Yun Han.

Department of Orthodontics, College of Dentistry, Yonsei University

In order to achieve a desirable tooth movement, it is of great importance to control the M/F ratio and to know the
location of the center of resistance.

The purpose of this study was to locate the center of resistance and the axis of rotation, and to estimate the stress
distribution in the periodontal ligament with experimental model.

After preparing a model of an upper canine with a simulated periodontal ligament and alveolar bone, the force and
moment were applied. The tooth movement was traced using measuring device with LVDTs(Linear variable differential
transformers) that can measure three dimensional tooth movement in real time.

The results were as follows.

1. The location of center of resistance by transverse force was 29% of root length measured from alveolar crest to apex
regardless of force magnitude. The position of the center of resistance is more coronal than that of two-dimensional
model(42%).

2. The center of resistance and the axis of rotation coincide when couple moment was applied.

3. As the magnitude of moment increases, tooth tends to extrude irrespective of the direction of the moment.

4. The relationship between location of force and axis of rotation (a x b =496mm®) was obtained. A tooth movement
can be predicted through this formula.

5. The centers of rotation by transverse force were plotted linearly.
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