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Fig. 2. Three dimensional FEM model of completed unila-
teral Cl Il malocclusion maxillary dental arc with
PDL
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Table 2 . Mechanical elastic properties of the tooth,
PDL and wire

teeth 6% 5158
peﬁodontal membrane 5768 4656

Table 3 . Mechanical elastic properties of the stainless
steel wire.

21.4x10°

Young’s modulus(kgf/mr)

Poisson’s ratio 0.3
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Table 4. Total force received both maxillary 1st molarstkfg)

Asymmetric Head-Gear| 7421249 Xfolof| E Aot | 1 X[ LEI=

&ln} Hig] U 27| SALTO| BE RHQLAUM 6] 917

250 mesial 3.64E-01 4.18E-02 -2.37TE-01 1.03E-01
kgf normal 1.80E-01 450E-02 -2.36E-01 -1.03E~01
300 mesial 412E-01 5.02E-02 -2.84E-01 912E-02
kef normal 2.36E-01 540E-02 -2.83E-01 ~1.24E-01
350 mesial 461E-01 580E-02 -3.31E-01 7.87E-02
kegf normal 2.86E-01 6.30E-02 -3.30E-01 -1.44E-01
X
Y .
[1350 i
3540
z 300 300
B|250 B250 |
sum 1
-0.4 0.2 04 0.2 0.4 0.6
[7 Force(kg) 7 riForce(kg/mm2) N

Fig. 3. Total force received normal positioned maxillary 1st
molars (kig)
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Table 5. Distal force received both maxillary 1st molars
(kfg) :

250 kef 3.19E-01 2.36E-01
300 kef 3.96E-01 2.83E-01
350 kgf 4.28E-01 3.30E-01

350

mesial
Bnormal

3008

250

.00E-01

Fig. 5. distal force received both maxillary 1st molar(kgf)
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Table 6. Lateral force received both maxillary 1st mol-
ars {kgf)

250 kef 5.18E-02 3.56E-02
300 kef 6.44E-02 3.98E-02
350 kef 6.85E-02 4.32E-02
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Table 7. Distal tipping received both maxillary 1st
molars (degree)
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|
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Table 8. Rotation received both maxillary 1st molars
(degree)

250 kef 2.14E-02 2.04E-03
300 kegf 2.25E-02 5.45E-03
350 ket 3.20E-02 7.86E-03

250 kgf 1.27E-02 169E-03
300 kef 2.0E-02 3.14E-03
350 kef 2.53E-02 5.01E-03
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Fig. 7. Distal tipping received both maxillary. 1st molars
(degree)
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Fig. 9. initial stress distribution on PDL when retraction
force was 250g
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Fig.10. Displacement when retraction force was 250g

Fig. 11. initial stress distribution on PDL when retraction
force was 300g
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Fig.12. Displacement when retraction force was 300g
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Fig. 13. initial stress distribution on PDL when retraction
force was 350g

Fig.14. Displacement when retraction force was 350g
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- ABSTRACT -

A FEM comparison study about the force, displacement and initial
stress distribution on the maxillary first molars by the application
of Asymmetric Head-Gears with the different traction forces

Kyung-Suk Cha

Department of Orthodontics, College of Dentistry, Dankook University

One of the various mechanics used to treat unilateral Class II malocclusion is head gear with asymmetric face bow.
We made the finite element models of unilateral Class II maxillary dental arch and power arm asymmetric face bow.
We designed this experiment to observe stress distribution of periodontal ligament, reaction force, and displacement and
to understand force system, so to predict the therapeutic effect.

On the basis of computerized tomograph of maxillary dental arch of 25 years old male with normal occlusion without
extraction and orthodontic treatment history, we made finite element models of maxillary dental arch and periodontal
ligament. Then we modified that model to unilateral maxillary Class II malocclusion model of which maxillary left molar
displaced mesially. Also, We made finite element model of asymmetric face bow of which right outer bow shorter than
left by 25mm(RMO, Penta-FormTM / Medium size, 0.045 inch iner bow, 0.072 inch outer bow). After that, retraction
force of 250g, 300g, 350g were applied to maxillary first molar.

We concluded as follow.

1. The Net force that both maxillary first molars were received increased as the retraction force increased. Mesially
positioned tooth received more force than normally positioned tooth. But, both tooth were received distal force, so distal
movement occured.

2. Both tooth received buccal lateral force. In analysis of force element; as the retraction force were increased, force of
X-axis at mesially positioned tooth decreased, and force of X-axis at normally positioned tooth increased. so lateral
force component moved to the side received less force from more force.

3. There were rotation, tipping with distal movement in maxillary first molar. As retraction force were increased, rotation
and tipping also increased. More tipping and rotation occured at the side received more force, that is, mesially
positioned tooth. Though it is smalt change, displacement of same pattern occur in normally positioned tooth

KOREA. J. ORTHOD. 2001 : 31(3) : 311-23

# Key words : Finite element method, Asymmetric headgear, Unilateral Class Il malocclusion, Retraction
force
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