& X

1. M 2

sfetAlI A 7E 27144 Sl st Al22
A FA7E 2ABAE zaolb A48 $ole
AN &3] AetA Aot |7 oleje A5
R FE2 el AAR FAFo] @B
AE oA A48 U= *d&&i o
A7 AR xote] Y ojn] HEH qFA Y
A A2 2o} ah:} ZAAANE FREE 8}

2 A 9o} sl o] &= Kratochvil 3} Caputo”,
Chasens”, leschfeldm, Marks®}  Corn'”,
Glickman”, Reynolds'”, Tylman® 9] oj#j4
2 JdAAREL T on 4FHI HE
of & FAYE AP N, AfE %A
Aol A da] ol &t ol e AR Fo|
£ helical uprighting spring, open coil with
base arch wire, T-loop spring, double T-loop
spring, Broussard”} 4703 uprighting spring
Zo] it} a1} o] E AxBEL FAAAE
FARE s BzA-Sedd 9438 7
7] W 2AZAAME Aolel FH X F2A 9
AHE nH @t XotE ojujd o|FFHE
AAZE RS AEAY $HA BEA] X3
A Aot &3 Aol X EAE | P& uprighting
spring S Ao} G = @AY AT
AY, ol N F-AZAHe EFY AFE A

R g8 1Y
" o|B04xichst @ o|njchst x|opstnAl MFYDF RIS

HAIMAEX] 24(3) : 709-719, 1994

X Uprighting Spring®] %7]-38 & X

BAR A X 7AYo LA AR s Tk
2ol7t QEEet ZAAAL FolUATH the
B7EA) A T Fojol dk AR = 24
AAME xole) A g X TEAF HAR
(furcation involvement), 4t S H 73
gl NzxZe FAHE FARE, AN 24
AL xofe] ZAIZ loss of attachment?] <4,
ot} Aot wHHo| shel A} X)Lt ?‘]Z‘-

Zo)| Bl 28-S BASHE WHO 2 strain

o,n o -t —{n

kU
gauge, Fretaay SHERdY Sol dded 1
= o HAshs S EXe

o
BN 23
P
T

|

401_41.,

e & Fo B e vwA AR o
Wolt}, 3] FAE - 19359 Zak™ 7} A
ool gyl 4703 % Chaconas ), Caputo
Brodsky”, Baeten! S9] A7t giglen
@A 8 Ao 7o) head geard] EHE,
A3} o]¥: MEAWY $EXE, Hop 17

molar uprighting spring®] S8 ¥¥X & 7H3c
o olgaiith. Wb E AT olstolziuie
w e Aqtnd @I dzt o
Ao Agaled & 3 TR TAY HPRA

W(aPI1-A, 1-B)9) ERE Lolrrldse] 3

Bt o g Himw
ulo|t},

BN AF#E old Euste
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J81-A. 2AAAE Moo TR XIBN AE] ABY)
uprighting  spring(3TE2&)E 23
loope| 7iX&7t Ot UL lever arm?]
hook7t Rge =z Uz|X| UTF stopd| HY

EI0US.

1. M8z 9 2y

1A

oo

ME

1) Xolnd

AHAZZE 57 4m9 acrylic g o] &8}
of &S FAA N BHA-ZA 20 FA 744
AgEsdel gy 23S Adetgr}. Xof
A7) Wheelerd| 98] A%€ A2 Hof
3712 A=Asc

2) 2T =Y .
sheto] -2 A1 TFA 7t AL FeolA A
29 A2 R Al &7A, FEX, 4,
Az 9] Hot2y & A= F baseplate wax
2ol ole] 2/389E wax o] A3} AIH
A7) waxo) MEHEE AT oju A2+
9 2ARANAL 07t HEE Y A2anT
) otel QI xuAE <% Tm 7t HEES A
o). A2RFAE AYF Zp FotAlelE o 2m
o AL FoEN SHEZE ¥} & BEs)
TE gt} olm XotE mME waxd] A=
o 10m AEZ DS FozH Fof e
o3 Bxol #AIA SAR JF LAE Fo]
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a81-B. X858 Moo 7f MPEl MEf vertical

loop2l baseZ} 20| HOX|BHA] &X| B710]
B o B2 BUHEE 26l lever arm2)
hookZ YO 0|FAIZ! AL

2 slqch & B A2 A € wax
o] ®39) A7)E 7HE 150m, A 100m, F7
10mo g Azsigor] 498 Xopr} WEgd
wax 28 L HEE 743 EH g ws
=2 9. AXZ AEste Fde nyd
T 2e g3 MR vl SYPFE A
B#&g 4+ YEE PL-3 type Epoxy Resin (
Measurements Group, INC. US.A)) & AH-&3t
Atk Ab4 Al resin ¥ hardner & 1:15 9 F7
ul 2 z+zh &7)o] gol 52T - 56T oA oF 14]
7t Bt A T st 60T (140 °F )l o
£ ) xjol7t 3 H Qe moldell F-ol FEA
23 At

3) Bracket

Acrylic#e g wHE A oldl= non-program-
med appliance?) 018" slot9] standard edgewise
bracketS AH&3tdow HFHA ol et g5
A2 A o2t tubeE 2 AT} Bracket 3
#& 98} AH2E A B+ Mono-Lok (RMO, Co)
ol stteZAZa A= SARFLE 30
59 Aol HEE wWEAZHDn FHoE
facial axisoll 35 A tubeE HAAIH T v
2} o5& 017" X 025" stainless steel wire2)
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J82-A. stabilizing arch?] TgtH
a. lingual arch b. buccal segment arch
¢. uprighting spring

plain arch?} A48 4+ UEE X o}d)] bracketS
AR AR F FHAAD

H}EH

2. AF gy,

o

1) Stabilizing unit(Z2E2-A)

AgPo g of & ° XolZ& stet A2 Al
AT % AAZH o5& 017" X 025" stain-
less steel wire2 27 3¢l dgk T-loopE
A48 continuous arch systemo A 3F 2|2
ATARE $EFAA] A E A 2FHA
ZAth oju AHE-E w34 wiree w3 Ho] A&
3} @ straight3t FE|2 Agglo] AdE=
£ 3t

2) Uprighting spring(Z1¥2-B)

Sectional &+ segment®] FH 2 AZE sp-
ring& 017" X 025" TMA wire"”2 #8713
o gl 3IZBFE EF Ao o5 &
IZ ¥wslr] Y3l continuous arch system
o] 3139l 017" X 025" TMA wire2 HE T-
loop spring$ AH&-3t3 o

(1) T-loop uprighting spring : Y4&NME
stainless steel wireZ ©] 451 e FAEHN
continuous arch system? ¥4ZFo|t} 4¥A =
o 24AE 9l 017" X 025" TMA wireo

Uprighting Spring2| X7|SHAST | 25 HEMstA 63 711

J2|2-B. 48l 018E 3579 spring
a. A8spring b BEspring ¢ C ¥ spring

T-loopE AIZE T stetA2dl 7] 443
t}. T-loopd) 71AEL Tmn, %] Tmmo 2 A2}
& & 405 9tip-back bendE F1L tubedl] 4%
&gt} oW cinch backe FA3A] &krh(L
H6).

(2) ARuprighting spring : open vertical loop
9 JAZL 3 mE)E Tm AEE ARG F
tubed] ArQ)A) bracket HlE Al AT
TMA wire©] welding stop B3} &oh. 18

< Joop9 apexE Tweed loop forming plier=
W7 loopdl 71AE0] 6m AEHA A F
4059 tip-back bendZE B4 -2(30%9 73
AN2g zte AUTHA ojmE AR 0=
tip-back &E¥7} %U8) stabilizing unit®] stop
AN Zo) AAER uprighting spring®] lever
arm®] hooky AWo® WU A%
A0 ZAZRAE HolE Fwoz WoUE
Ao A Btk A BAME tube THCE
U9 = wired cinch backs BAANFA ¥t
(238 3-A, B).

(3) BY uprighting spring : loop? 7128 ¥ =
AB T 2ol 35 loops) V4% wire, 5 tubed)
AFQIA] tube R Aol 1A wired] 40%=9)
tip-back bendZ FAdl] H4AHCE 0=
tip-back bend®} EH#E 7Ithd & 9t olwf A
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O83-A. ABspring® activation® tubedi] A48 J83-B. A8spring2 stabilizing unitolf 71 AEj
AENZ |loop2l baseZt HO{A U, & W2 lever arm hook g sliding hookZ ZHe
A EE= welding stop® LIEH stop0 UAS

38l4-A. BEspring2 activation AlZl & stabili- J84-B. B%"springi’-l tever arm hookE XYoo Z
zing unitoll ZH&EA] lever arm hook?l SIX| #Hol & hook?} &oz U2|X|¥EEstop
= ®1A27X bracket BiZ RYO|=|H O 2 ¥M35199T loop base= opend

loop bases= closing&:

78l5-A. C8springS activation® tubed] &2 a85-B. C8spring® stabilizing unittlf IRl AlZ!
MEHZ JoopE HMESHAl UM stop, MEelZ lever arm hook?| freedt=2 stopO|
cinch backs EAsHX| 2& |

Djo
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B 7ol Apo] "2 loopd] B4 371 loop?] apexE
HFo2n &493) s Zo] ol Lever
arm 9] hook?} stabilizing unite]l 28 W 24
BAAE A2 TFRE Ao Z FAHATE mo-
ment7t LAY lever arm®) hookE Ao g
ZAAAN 7] T stabilizing unite] BYFECZHN A
g3 g 2AAAR AR TR E Ao o
A A0 AFERS AL F A ol
£ tube 3ol cinch back® Ad FoH(ad
4~A, B).

(4) C¥ uprighting spring : 27} &3] A&
3t 9l canti-lever style®] uprighting spring
82 7129 stainless steel wire7} obd TMA
wire2 AZsFem A BEH €3 loopE Al
oA eth B35S A tip-back bend®)
F oF W% o)A T o]H] X ote] HArZe] %=
oleg HZAA? tip-back bend?] %42 A, B¥
3 o] 70xeltt. o] M= BE I upAstA 2
cinch backg #Ad FHIH5-A, B).

Aot Zo) AZE B RF) T-loop spr-
ingE& X¥3I 4% 79 uprighting spring2
stabilizing unite) 49 F A3} fringe
patterng #&3}7] 93t Circular transmis-
sion polariscope (Model PA-420, Riken Keiki
Fine Instrument Co. Ltd., Japan)& ©] &3}
YeEhd SHEZE ASA 1009 Kodak filmol
12 =22 #J390. $HETY e I
F3E HaFEH A AT AE
7l wEk gAde) WEEYZ Yehey
TG FA Y FHA & EAFIT ©]
213 S48 black / yellow / red / blue-
green / yellow / red / green / yellow / red /
green 9| ¥EE M2 el 7R
g T3k W2 Aokl A blacke] 04}, red
9} blue / green Atel7} 124 A reds} green
Atol7b 271, AAA redet green Alel7} 33E
A4 F7hdE 28U E eI E 1),

T-loop spring< A% 3FF2 uprighting
spring®] lever arme] 22l AXE At¢E

Uprighting Spring®] £7|8X 230 Meh YEINEE 67 713

E 1. MMHSIE §F fringe patternd 8457 |91

72 E
Color Approximate Fringe Order

Black 0

Yellow 0.6
Red 0.9
Purple(Tint of Passage) 1.0
Blue-Green 12
Yellow 15
Red 175
Red/Green Transition 2.0
Green 22
Yellow 25
Red 2.8
Red/Green Transition 30
Green 3.2

AR A22FHA Ae]E A7t stabilizing
arch wire 7} & A&¢9] lever arm hooke A
wog Aale A& WA st xS
hookAteloll stopg $IXIAI7]aL B2 FWo R
v B71938kd A247X 2 hook Abe]
o) stopg YA AT CHEE 22 X[ hook
2 IHANAT A BEHAE E lever arm
hook®] A FwWe] JH e stop® AAATNA &
%92 A, BR 9 uprighting springe] <4
AAFE et -EA2d 7R o FHiAl = A 23
2 (vertical force) 2oy CEE loopE A%
A 97) o JUE s FHRwAH] E
F o] 9z olH 3 Ao AEE M dF

A+t

mAlSl?ijl_l.

EI — I — ]

ZA AR A 20 F-A o) 4% 79 uprigh-
ting spring& AU F AololE FHE S

A B2 F 23 g2 ARE At
1. T-loop spring(=21¥ 6)

stk 7R o] 2AA T AT HE X}
o 225 A3 13595 484 09749
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fringe patterng YEMIA 1 A2 A& vk
g 1214] fringe patterng #H23 5 Ut 9
A Ze XNZAHdME 423 vl 07319
fringe7} YElSTh AgEo s AH8-H Ax s}
TR M e Zt Aote] AxAFAA A2y F
FE-9 71K o]2& 0639 fringe patterns E
<=6 T-loopst AT #2474 9 wired] &
o] Al A9 P4l & X o} Hig|
O Hn Y3 $HEEE B $4x, &2
2, AL A2LFH Y AITDAAE 063+
fringe pattern Vel ) dj7x)9 A ZH
o ZAXZAA | B4 Jehd $ERExE B
o} T-loop spring®] Z7|Z&&e 2L ZAu
Fog Aste FH9 Iz A4E g&
37FA 9] spring® @2l el fringes] ¥/l
o] okt A2 T-loopE AZFFe2M wired] o
o] Yolxlr] MEY Aoz Y4

2. A% uprighting spring(2¥ 7)

shetAl2o X 9 YAAZ F97F SAA =R
A o 72 $HEXE vy 442
A2 17539 fringe patterno] Vel
I FIEE v zd Y M2 09%E, X%
Ao HE 1.239] fringe patterng EQoh &4
229 ARG AN A ng
0.9x+9] fringe patterng Bt} A3 s
3l $4x], 2HAE wire7l A4YEA o]
W& A3 fringe patterno] YEPA Egtkm
lever arm®| hook7} Adle 72X A14TX
Atol o] X2 7 A2ATX] 949, 223 AR
o} A 1, 2 2P AZFNA 0649] fringe
patterns Bt o|#F fringe P2 vlF
o] & u] A3 uprighting springe X o}& &
Wo g "ol FAld XolE nlEA$E &
Hrt geRe s Belr

3. B8 uprighting spring(21¥ 8)

\
StebAl2d A o] SAA IR AAA IR
ol vE o 2 SHEXE By 2AA2

R MAA| 248 35, 1994

AME ZAAZY 2AZY FAFHE 123
9] fringeE, A2 ANME 17539 fringe pat-
ternd Bom X2zFdHEe ned 09319
fringeE Bt} QAX 24 vehd fringe pat-
terne X 2Wol| A vjekd 1.3 A9 fringe pat-
tern, 94X 2R v ISR 2 vl wA 7L
0.93}9] fringe patterng VEPAA ¥ 241 %] 2o
Hlg FulF ez F3A Jelygtt $43], &%
A A9 SR JeA ggkon] AX 9
A1&TA Atole] AzAA 093] fringe
pattern©] Vet X o A1aTR] 9] AId
oM 062+ fringe patterno] WekstH. ]2
3 oo 2 ul2o] BE uprighting spring< A
Yol vj3] ZAAALE X7} Aoz o|Fd
3 BAld A E uEA$E A9 dERe
= Bt

4. C¥ uprighting spring(23# 9)

A¥3} B3| uprighting springolA] #33
4 )& fringe pattern©] £%¥ e 2 Vel
ot Adl A U AT RE BN
H @A PP 3 2319 fringe7t VERGEH o
£ PR mulberrye] R¥F H&E T 24 A
29 A4S FRYAA BE X2HE Ad
BA7AA] 738 20x+9] fringe pattern® HEH L
H AAA 2 A4S E X 2H A FE X
Z3 2R 7A] 1594 1.752}¢] fringe
patterng ERouU ZAA 2 vl A
Aoz d3tA veiyth FEA Y SHAE A,
B3 dx 9} Zo] 0x}2] fringe patternS B L
o A9 AL, 2 £2FA Ato]e] A zA A 0.7
A5, X 23F A 06219 fringe patterns HE
t}h o]Y 3 fringed] YFLZ nFo] AFo] 2
¥ 7Ato] F(controlled tipping)°] i B o] X
o] % (root movement) °]2H C¥-& uncon-
trolled tipping®] A4S ¥oitla & 4 Sk

dukal o 2 T-loop spring S A% A, B, CE
oA lever arm ©] dale A& A1LFR] A
ole] xAe] AL, 2 £FA AojR} & ¥ 7%
3} fringe pattern2 BE.gGt}. o] & lever arme] 3
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THARY 7HeA S E0ln REEY YA
7t 29 A& HIsHA HEZ AR A
AFE 22 & 5 o 438 713 A
g 5 99”.

B2 59 Az2ge] FHF FAE ojv] Fot
A JE Afde A TA e 2Ho)FL
2 I E A =dte A2 uFsA] g
A T2 AItY =¥ o2 AFEAGRE A
Z(proximal embrasure) ©] HWolA Xej3
A3 x| FAF] A3o] dHE Fx 3
A Afde 23] Aolg FHOE o|F
He FH3 Z fixed bridge & =8|
o8P, oju] 2AZALE stet A2 T
120 loss of attachment 3 =7} A3}t
P55 FH e 238 A2
e Wyolmg oje XHAHL
ol 238 E(pontic)e] AZE F UE
Axol F7rERIt o)}, oy Ao}
AZo| Bz Futdog XHAAE A& 4
Atk A= o3 X B HPo| AFATY A
< B2 HAEAZY fEId NBAZ HEE
AAAZ 4 gl 23 Graber Ve 244
FAINTXE A Edhe WHOEA FAFE
I = EVbssiva s FAY AxT
Mol §AZo2 FolAYe AL AZ2E A
A ALdNE BATE ZHH I} o] FolA
7] W) Bl x| YAlolFof gt FX|F ui2
A%e 224 utd Homelu Turley™: A1)
Fa9 FHA AL vt FAste §
= tdo] Hzuyrh

2otE nl2A e AANY A=, &
moment?] 7Nd& §&3t= Fo] vigHsr] o

[o ol
H

it

o

S

PURE RS N T
o4

e L

o ri 1o ng ¥
2 o
o
2\

of d

fE
A =5ts]

ol
L

=

¢

Uprighting Spring| X7|SH&X0l| Bt

ot

JEHE 7 715

29 continuous arch system E.t} segmented
3 sectional arch 9 7o falP2®, o
wA oz e qFAE A#FAH Al7I7 A
A= 1200 - 1500 gmme] moment’} 83
9 o]u o]&3l+ moment arme] Zeo|7} 30mm
A g ol 7HEA= 3 F 2y E S
ok 27 - 40 gmA ot} o] F = mFHolHH
Ko &Aglo]l T E viEZ A& F Ut
He] =1 ANF 4% F9 springe BF 24
AR AN x| Zqt o] LA T
<8¢ A7) g7te] AojE BAAT ¥l
FYsHA BFE o] A2 X F2A & &
Aglol AotE FARAZ F e AXH R
2% 1% T3 modified T-loop spring& A€
& 2E ALdA A2t 9 FEFo] LA}
o A ez A uFzAe] stk
stk A dE]l AM8-3kE  continuous
arch system©.2 A &% springelehd 7 &
AAAE 7= ol tip-back bendE FAE
oz ot uz A$¥ ot 2y A2
FA 4 A 1, 24FA 9 WG E B9 plain
arch7} A9 8 & §19] old @& b3t J= 9
loopE FAAY B0 £ wireE AEst
A 2t} 2= loop T4l BA3L tip-back bend
= Burstone”°] 9% T-loop mechanismel A
g} o] e HAATIE e FE2 ZAHE
2 27He g FAld HotE: AHATY
L A2AgS A4 B dgd o] 88 AY
9] yprighting spring< 2@ sjof & Aojth &
3} continuous arch systemlZ X|o}3 Y4lo]
Z A7nA doE HI3IwR o1 tube LS
2 o) BAF 1A st ¥ WEY wireE A
Aok st ojv 238 FAF T F9 T
ZAGe AE F 5 I uEAA @
ZA AAE FHE b2 A&ujol= sectional
arch systeme] ¢4 s@lEojo} gt Bop &
Ao A el vtet ZHe] T-loop spring®] 7}
A e SHRYE B looplE spring®l
4R 2 SHEIEE BYed o E loopE ¥4
3 Fo2M wire?] Zol7} F7lat} ot 7}
FAe Pl HolA7] W&ot T-loop
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AL Aotel] 7tajx= B Heo] thE springol
vlal) katA UEhd ol ol AZESF TY
FAL-E dud £ glovy XolE iR AL
93t HA%2] momentE A7l M Eald)
Y3 & 4 vk webA T-loop springs AHE-
A load deflection rate7} % wire2 A&
3k Aol uigA sty A3t} A¥ T BE2
71 fringe pattern®} A7\ FAdo] wlsghd] v
3 C82 loop”} $l& spring®]7] W&o A BE
of Hlg] 23 FAASHA et 2o A4E
o} Xold] M)A = A EE SAY wired A
g5, F71% ¢ Men ol 2ANFLRE
H F3E YA Aot E ojuj gt e 2 &
d ARt AdZATNM et uhel Zo]
loop®] AA=%9& oJEA activation A|ZAS
Ve m ok vk et SAAANE dlF-X] ¢}
AFAO R o] &at= HARY AT F-Hol &
A& HARE FX9 AHEE SU3} el
g Fx 9] AT NEe] A&k & Aoz
A ztE

vd 8

A AR 31S-F A2 A S vkE Al$-
=49 slojd AololF Felo] W uprighting
spring< 017" X 025" TMA wire& T-loop
spring, A%, B3, C& uprighting spring2.& 4
A, A&t ol & AR o] FIE B3] 4
3o} dtet +ESRE des A7 FEd 23S
A & SHEY S 234 FAAHE
o] &3t Hlw BN Ay LT 2L AHE
ezhiN=g

1. A¥uprighting spring2 ZAIA|Z Bl 944
2 A B 2 fringe patterng 2o X o}
YA o) Fo) NUEHE FHEE F (space reg-
aining type)®] X oA @A Z Bt

2. B3 uprighting spring2 ¥A4X & B} 24
R ZolA o F fringe patterns 2o X|o}e
Aol Fo] 7l = 2t ¥ (space clos-

HAIMPK| 24 35, 1994

ing type)e] AoAYAXZ HHPrh

3. C& uprighting spring2 2YAXZ 259
A A8 B3 X} Z fringe pattems X
) el Aol X2l ZAo|Fo| e
- B9 317

= BE F7H8E 8 (partial space regaining
type)d] XolARAXZ BHT}

g2
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-ABSTRACT-

A PHOTOELASTIC STUDY ON THE INITIAL STRESS
DISTRIBUTION BY 3 TYPES OF MOLAR UPRIGHITNG SPRING

Youn-Sic Chun

Division of Orthodontics, Department of Dentistry, College of Medicine, Ewha Womans University

The aim of this investigation was to identify which spring is more suitable for uprighting of the 30 degree inclined
lower second molar in different situations. Between four different molar uprighting springs which were A, B, C type
and T-loop spring, the author tested T-loop spring as a control material and the other springs were experimental
group. Each spring was fabricated from 017" X 025" TMA wire and preactivated with 40 degree tip-back bend.

Stabilizing unit included from the lower right central incisor to the lower right second premolar which were made
by acrylic resin.

The photoelastic overview of the lower right quadrant showed that stress concentrations were observed in its
photoelastic model.

The obtained results were as follows.

1. Higher concentration of compression can be seen clearly at the distal curvature than the mesial of the lower second
molar when A type uprighting spring was applied, which can be used as a space regainer.

2. Higher level compression was presented at the mesial root apex area than the distal of the lower second molar
in B type uprighting spring, which can be used as a space closer.

3. Areas of higher compression and tension were observed about the mesial and distal root of the lower second moalr
than A and B type in C type uprighting spring, which can be used as a partial space regainer.
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