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Fig. 1. Photoelastic models used in this study
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Table 1. Modes and amount of activation used in this study

round free end 6mm
Symmetric . . bmm
.. Bilateral Expansion
Activation square free end fmm 2mm
6mm 12mm
Rt: 14mm
Constriction R
Lt: 6mm
‘ 6mm 9mm
Asymmetric Unilateral with buccal
. it
Activation e e. root torque on 6mm 12mm
Expansion
anchorage tooth
8mm 12mm
Rotation toe-in
Table 2. Dominant isochromatic fringe colors for 2. Si59id

fullfield interpretation
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Black 0 0, FEA D A FAL s @ W) Ao
Yellow 06 9 24d) vAE $HEEE B S8 AHed
Red 09 therst 37 RAES 2 Table 1 o] AAEAT
Purple(Tint of Passage) 1.0 3 RAlEFL £, Z‘rz‘l wyPeko 7 A A3,
Blue-Green 12 c@Rys 2 Wikl BEely] Y TS 2
Yellow 15 ki BUTS'EOUQIG)% 1% & Aol buccal root
Red 175 torques &3 AL 7lE X2 g Ak
Red/Green Transition 2.0 3 1S Hoks A HAATIHA aAA
Green 2.2 o2 g5 Aoks PPN 9\}% mHEZ iy
Yellow 25 A2 2= givka §9.om | Gollner™ ‘= g2 Aolx
Red 28 iAo g AAANT = B o2 TMA wired] 73
Red/Green Transition 30 Zg 2 suth B ddA s HEA gaE o
Green 32 Ag-A] 1S buccal root torque, FFEY

wire & $27 3ith

g sA# 7R E A fE A Ao
& R2 a7 g4 wow 45 Heple ngwe  A8A7 A% AFYA Po) BAHEAE B2
22E = poled AAF olAY o] HAAHC 371 fl# Alelel B 2dg o] &t
o BalAlel Bol= dhiu ek mulo] mjAlg X zyzke] £3, 74 WA H Table D& BT 29
ole] HapAl ¥oldt dAX AR Bt Agle o R8¢ the B el A (PA-400, 1977)

2mmz 99 71 < wathFig 1, B). Z o]g-3to] Nikon 106mm 7lvl2tZ &3t &
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Fig. 2. lllustrating force system produced by
transpalatal lingual arch.
X: axis of buccolingual direction,
Y: tooth axis
and Z: axis perpendicualr to X and Y
axis.
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-ABSTRACT-

A PHOTOELASTIC STUDY OF THE STRESS DISTRIBUTION IN BONE BY THE
TRANSPALATAL LINGUAL ARCH

Ki-Young Ko, D.D.S, Ki~-Chul Tae, D.D.S..M.S.D.,
Yoon-Ah Kook, D.D.S.,M.S.D.,Ph.D., Sang-Cheol KimD.D.S.,M.S.D.,Ph.D.

Deptment of Orthodontics, Collage of Dentistry, Wonkwang University

The purpose of this study was to investigate the stress distribution and intensity derived from the transpalatal lingual
arch in the investing bone composed of photoelastic material(PL-3). The transpalatal lingual arch wire was deflected in

the horizontal and vertical direction to give the various conditions. The two-dimensional photoelastic stress analysis was
performed, and the stress distrebution was recored by photography.

The results were as follows:

1. In bilateral expansion, as horizontal deflection was singly applied, the stress was more concentrated on the root apex
in square free end than round. In square free end, as vertical deflection was increased gradually, the black line
meaning center of rotation moved inferiorly together with the increment of whole fringes.

2. In application of vertical deflection on anchorage side for unilateral expansion, the stress distribution that expansive
force leaned to expansion side was observed. As vertical deflection increased, the extruding stress was observed on

molar of expansion side. And as horizontal deflection increased, the tipping stress on the molar of anchorage side
was observed.

3. In unilateral rotation with the asymmetric toe-in, the fringe appeared on the distal aspect of root apex.
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