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Fig. 1. Wax model
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Maintenance of epoxy resin at 50° C
during 30 minutes for elimination of vapor.

I

Mixing of epoxy resin{CY230) and hardner(HY951)

below 30° C

1

[ Pouring of the solution to moid l

I

After maintenance at 4° C during 72 hours,
removal of mold

!
[ Maintenance below 30° C during 72 hours
i
Completion of the three dimensional
photoelastic model

Fig. 2. Manufacturing flowchart of three dimensional photo—
slastic model.

Fig. 3. Photoelastic model.

3.4
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WEEXO| 2& 9! lingual K-loop2| MI&

018"x.025" stainless steel wire(Resilient type, 3M
Unitek, US.A)Z o]d#< d53d& Agsta A
2] Ho = 018" slot sized] A= H#}A (Generation 7,
ORMCO, US.A)E, 73 %-9l& 018" standard twin
bracket(TOMY, Japan)2 O-ring(Colored Molded
"0"s, ORMCO, US.A)LE 9A A T #3
3 bonding resin{Transbond XT light cure adhesive
paste, 3M Unitek, US.A)S AR&3ste] #Ed 23
g A= Fassth

o] & (18"x.025" stainless steel wireE A}-g-3ho]
ol Aol MH=s Ay e A7IE lingual K-loop
archwire(Fig. 42 A2}, Vertical leg®| 4ol
e dA gdubg oz AMEE = 1ommA o] = A A8k
on, B} fh2e BojatA] gt gEd &5 &

0H

Lingual K-loop archwireE 0|89 LAl
I E

=
x7|84 BE0| 3t 3XE &

ZF HAHA|

al

Sec ISR

Fig. 4. Lingual K-loop archwire in this experiment.

Fig. 5. Activated lingual K-loop archwire

S 0l ¢ Y=FE FAF FF& anodic polisher
(RMO, US.A)E o]&3dte] 016" x (23"% wire &
712 23 AANZ 3 ©1F anodic polisher?] heat-treat—
ment table® AM&-8te] X2 & AlPsAH.

o] £MS Ferty o) 2 T 009 " ligature
wireZ AFg-3le] AX B & 27 double-—over ties
% 3] 6439 one-tieE AFIHL TAF= &
Aol 832 A&3s] 37] 93| plain tie 5 THFig.
3).

4. Lingual K-loopQ| &M3} 8l S=i=H (stress
freezing process)

Lingual K-loopAe] helixe} Al 2v) %] BapA 3¢

o 009 ligature wireZ A& Algste] HET
B0gme] 3 FofatArhFig. 5). 2T HAUHY
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Fig. 7. Model sections attached to the

Fig. 6. Stress freezing cycle glass.

Fig. 8. Stress fringe patterns
a. in mesiodistal section of each teeth in experimental photoelastic model
b. in labiolingual or buccolingual section of each teeth in experimental photoelastic model

272 tension gauge (Correx, Swiss)E Al #3891 5. SYxls =AEIY
t},

o]% o] &8 3% & (Riken Keiki Fine Inst- $HFH0] B 3 Fed 2y ozRE K-loop
rument Co., Japan)oll A HEZ F7](Fig. )< =t archwireE A| A3taL 23 o] FZ S| Ato] o EA
2t S8 Z FAAAY. 7|4 B 5 (stress free- H oA 1ATAEAE A AEF@#271, Dinosaur,
zing)elg} & ¥ & IdAstux} st 3AY 2F Korea) .2 AwHstn A¢H-Z AFE#E00, Diamond,
L AFsln, 28 AF 21 ( zﬂe,l sgHoldd o Korea) 2 dulslith ez Adng S o 247
Aol ex)olde g v o}‘ﬂ/\i a2 7% 3 A A 3 BZFHEo] Y3 a-Bromonaphthalened} &

8] Jeor st st ]ﬂo}qc stzol ¢ S 105869 v Z E3he Ao AHA ]—’
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Fig. 9. Reference points and fringe orders.

Lingual K-loop archwireE 0188 &X|Z 7+ H2jA|
£7|188 230 ofpt 3xF LERSSA AT

+0.68 (1]

-0.47
+0.38 L)

0 0
~0.28 [} +0.75
0 +0.47 +0.55 0 +0.83 o
+0.28  .0.75 166 -1.34 +1.83 °

a. in mesiodistal section. b. in labiolingual or buccolingual section.

Fig. 10. Stress distribution diagram. a. in mesiodistal section. b. in tabiolingual or buccolingual section.
A T2 B AR (transparent photoelas % Zp Aole] A T2 FAS A SH G
tic experimental device : 060 series Modular Polari— S #As] daiA B0 BE Aot AR-E
scope system, Measurement Group, Japan)dl %X A7) AEo e dosly Auus gl 3 5 A
ARk 2] 2 Fig. 99k 2] X259 g4l gyt e vF zfold] o 2Po] Fdd
ZF 37 et XA A HAT FHE Nul Zo| A HiEE AE PR Aste] dEEH 9
balance compensator (Measurement Group, Photoe— ofel W of] epoxy bond(Super Glue, Pacer tech., Mex-
lastic div., Vishay Co., US.A.)E o] &3l t&3el ico)E vt2m f2ldto] 370¥ F-2stvHFig. 7).
BeEe TRan $A2 PAAod, o 247 ] BIES AAY S0 Yo} Aok £4W L
= compensator®] FeHd RAAQl 538 1o A 7} 33E ek A2 FH A FHAFE
nyxs AAg e AR #9e AgEtar. 7 &8 th(Fig. 8b & 9.b). o] A A= A
(Fig. 8a). & QFXdME ZAEESR Y 2AE P29 &Y SN2 FASNAN B S
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: Crof six ant. teeth by Vanden Buicke MM'¢™
: Crof four incisors by Vanden Bulcke MM*™
: Cr of six ant. teeth by Pedersen E?

: Cr of four incisors by Pedersen E®

( Cr : Center of Resistance )

n
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Fig. 11. lllustration of center of resistance in articles and
line of action by lingual K-loop archwire
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- ABSTRACT -

Three dimensional photoelastic study on the initial stress distributions
of alveolar bone when retracted by lingual K-loop archwire.

Bo-Ram Byun, Sik-Sung Kim, Woo-Sung Son

Department of Dentistry, Graduate School, Pusan National University

This study was designed to investigate the stress distribution of alveolar bone in case of en masse retraction
with lingual K-loop archwire using the 3-dimensional photoelastic stress analysis followed by stress freezing

process. Lingual K-loop archwire which had loop in 15mm height was used and activated by retraction force of
350gm per each side.

The results were as follows :

1. Central incisor : As the closer side to crown, the larger tensile stress was distributed at both mesial and labial
surfaces and the larger compressive stress was distributed at distal surface. As the closer side to root apex, the
larger compressive stress was distributed at lingual surface. The compressive stress was distributed at root
apex.

2. Lateral incisor : The tensile stress was distributed at the coronal side of mesial surface. The compressive stress
was distributed at distal surface. As the closer side to crown, the larger tensile stress was distributed at labial
surface. The tensile stress was distributed at coronal side and the compressive stress was distributed at apical
side of lingual surface. The compressive stress was distributed at root apex.

3. Canine : The tensile stress was distributed at coronal side and the compressive stress was distributed at apical
side of mesial surface. The tensile stress was distributed at distal surface. As the closer side to crown, the larger
tensile stress was distributed at both mesial and distal surfaces. The compressive stress was distributed at root
apex.

4. Second premolar : The tensile stress was distributed at mesial surface. The compressive stress was distributed
at coronal side and the tensile stress was distributed at apical side of distal surface. The compressive stress
was distributed at coronal side of buccal surface. As the closer side to crown, the larger tensile stress was
distributed at lingual surface. The compressive stress was distributed at root apex.

5. First molar : As the closer side to crown, the larger tensile stress was distributed at both mesial and distal
surfaces. No stress was distributed at buccal surface and palatal root apex. As the closer side to crown, the
larger tensile stress was distributed at both lingual surfaces. The compressive stress was distributed at buccal
root apexes.

6. Second molar : The compressive stress was distributed at all root apexes. As the closer side to crown, the larger
compressive stress was distributed at both mesial and lingual surfaces, and the larger tensile stress at both distal
and buccal surfaces.

Transverse bowing effect was observed in en-masse retraction with lingual K-loop archwire, however vertical
bowing effect was not. Rather, reverse vertical bowing effect was developed.
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Key words : Lingual orthodontics. Lingual K-loop archwire, Photoelastic study.

353



