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Table I. The number of nodes and elements(used

in FEM)
Anatomy Node Element
maxilla 38389 169587
mandible 13784 61763
tooth 15798 52631
articular disc 281 671
mouth protector 9439 34428

Fig. 2. Finite element modeling.
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Table II. Mechanical properties for the structur-
al elements

Material E v damping
factor
maxﬂla{)mandlbular 460 021 1410 02
one
tooth 13720 0.28 1900 0.2
articular disc 441 040 1000 10
mouth protector 22 049 950 10

E =Young s Modulus(MPa)

v=DPoisson s ratio

p=mass density (kgm™®)

damping factor(%)
Miyazaki Masashi et al. 2002,
Kumaresan et al., 1996, Tanaka E. et al. 1994,
Iwata T. et al. 1981, Dreve Cop.

Table III. Load condition

Parallel force to
<
F-H plane (L1)

Fig. 8. Load point & direction.

Load Load Loading Direction Impact Force With mouthguard
condition Point to F-H Plane Time(sec) (N] Without mouthguard
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NWM
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Fig. 4. Load condition.



Table IV. Maximum stress value of each case
load condition L1

stress region NWM WM — S—— I
upper incisor 116.7 2.1 :;Z
upper molar 8.9 0.7 50
maxilla 6.1 8.0 atresstipe)
mandible 4.6 0.7 a0
condyle neck 5.5 0.3 b

0 upper upper maxilla mandible condyle

Unit : MPa, NWM : without mouthguard, pelsor. - moter

WM : with mouthguard

Ly : upper central incisor parellel impact force

Fig. 5. Comparision of maximum stress value for
upper central incisor parellel impact force (L1).
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Fig. 6. Stress-time histories for upper central incisor parellel impact force (11).
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Fig. 10. Stress distribution for upper central incisor parellel impact with mouthguard (L1, maxilla&mandible).
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ABSTRACT

EFFECT OF A MOUTHGUARD ON STRESS DISTRIBUTION IN
TEETH, MAXILLA AND MANDIBLE FOR MAXILLA AND
MANDIBULAR IMPACT USING FINITE ELEMENT ANALYSIS

Ji-Hye Park, D.M.D., Sung-Bok Lee, D.M.D., M.S.D., Ph.D,
Kung-Rock Kwon, D.M.D., M.S.D., Dae-Gyun Choi, D.D.S., D.D.Sc

Department of Prosthodontics, College of Dentistry, Graduate school, Kyung Hee University

Statement of problem: The use of mouthguard is important as the leisure life is pop-
ular today.

Purpose: The purpose of this study is to investigate the effect of a mouthguard on stress
distribution in teeth, maxilla and mandible for maxilla impact.

Material and methods: The 3-dimensional finite element model was based on a CT scan
film of an average korean adult when the subject is using a customized mouthguard which
was made with the Signature Mouthguard system of Dreve.

The load was applied to the upper central incisor cervical area parellel impact force for
0.1sec(L.1), The Von-mises stress analysis with a mouthguard and without a mouthguard
was compared.

Results: The results of this study were as follows:

1. Without the mouthguard, stress was concentrated on teeth and alveolar bone in all load

conditions.

2. With the mouthguard, maximum stress value was decreased and stress was dispersed

in all load conditions.

3. Stress extinction with the mouthguard was faster than without the mouthguard in ail

load conditions,

Conclusion: We acknowledged that the mouthguard has a stress buffer effect as the max-
imum stress value was decreased and stress was dispersed when impact force was
applied.

Key words : Mouthguard, Stress distribution, Impact, Finite element analysis
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