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- ABSTRACT -

STRESS DISTRIBUTION IN ESTHETIC ORTHODONTIC BRACKETS
: AN ANALYSIS USING THE FINITE ELEMENT METHOD

Lee Won You D.D.S, Ph.D Ju Sam An Ph.D. Young Cheol Park D.D.S, Ph.D.
Myeong Kyun Park Ph.D. Sohn Hong Bum, D.D.S.Ph D. Si Dong Jeong D.D.S.

Dept. of orthodontics College of Dentistry Yonsei University

The aim of this study were to measure and compare the stress level on three type brackets and each other material (stainless
steel, ceramic) with tipping and torquing forces by using the finite element analysis and to design biomechanically favorable
brackets.

For this study, three kinds of brackets were selected(A:Transcend-RMO, B:Signature-Unitek, C:PAW: plain archwire
appliance-applied for a patent in Yonsei University). The slot size of bracket was 0.022inch and the size of archwire was
0.0175x0.02%5inch and taper shaped archwire was used in PAW. Loading force in tipping was 427N and torquing force was
32.858N applied by archwire torsion with 19.7degree and 11.3 degree in C type bracket.

The conclusions were that

(1) The finite element method proved to be a useful tool in the stress analysis of orthodontic bracket subjected to various forces.

(2) With tipping, the stresses were concentrated at the gingival wall of the wire slot where it meets the mesial bracket surface
and the incisal wall of the wire slot where it meets the distal bracket surface and with torquing, the stresses were
concentrated at the junction of the gingival or incisal wall and base of the slot.

(3) The maximum stress value was higher in torquing force than tipping force and therefore it is desirable to design on the
basis of torquing force.

(4) It was considered that the change in material might be affect on the diminish of stress value in the place of stess
concentration,

(5) The maximum stress value was highest on PAW bracket when the tipping and torquing force was applied and therefore
it would be desirable to use mechanically favorable material on PAW bracket.
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