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A ATEE 1309744 AR} Zol FolR A, AEL £2HTE A S0 A2 ARASZ 1344 5H A2
7k2) GERgT X 29 E £E&RTE d&o] o 28k UEl T, high pull J-hook headgeare] AM-g&2.2 MW
o7 3H9 Ao} o F7F AT

3142 B0 A FHAME 7° £ A3 EXste 3H AL FAFAN £ o A VEwD, £544
£ AU FYRYTL Zo| 7 WA, ASME £5d vld 7L Zo R o] BRI A2HE wa}
A JERE S8 L headgear® AF8-3he Zo| AMEdhA] &8 ARG 3 n ¢HEThe 3] B A3ith
headgearg AHE3tAL W ATw2] ¢8 L5 £2AAET A4 ¢ ZA el
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Fig. 1. Photoelastic replica with retraction archwire and high pull J-hook headgear (a : anterior view, b : lateral
view)

Ao} o7t AEEe] e 5P 71E7F A7IA &

A B9lth PL-37F 9Jf | AstE T SHolA AA
0]'0:] “’LE"M O]Z'“ o a gil é—& 93\‘:"

022" £%¢ EF oA sbojz Bal(Tomy Int.
Inc., Japan)= AH&-8tow H3Fwk X0l A 2 o
-—ILXM]“ HEE nomixd9 A #3Q Ortho-

M (Bisco Co., US.A)E Abg-dta] Qlgx] ol A

Hytey
2. B
Fig. 2. Setup illustrating the transmission polaris-
cope arrangement 2x% 94 1mm A& Zo] Tmme} 48 &2

g 7B AQd A& 0200 X 025" 2EE s 2"

2k =X
Table 1. Dominant isochromatic fringe colors for AA@BM Unitek, US.A)Z A #3tn FAA % 54

fullfield interpretation 2| Aelel high pull J-hook headgear A% ¥32
T et AA R 057 42 4 B AE T
. Color Fringe Order E7ﬂ sl AX 9} FAF= §5F (passive)
-_— g Ho3gl 379 4L A|=3sd 2, high pull
Black 00 J-hook headgeare watelel thal F4 35 waro.
b o0 2 200gme) & ASAAHE 1. AR B
Purple 10 230 3714 Ee e A TS A4St FZE
Blue-Green 1.2 Imm ZHSAAE Wt AdE M high pull
Yellow 15 J-hook headgearE Z&39< W] FHY IS &
Red 175 Zet7) Y8} circular transmission polariscope (Mo—
Red / Green Transition 20 del 080 series teaching polariscope, Measurement
Green 2.2 Group, Inc., US.A)E o] &3t Jeld §8 X &
Yellow 25 A 2dA Zzt &9 39 H(Nikon 120mm camera,
Red 28 ASA 100 Kodak film, =& 1/82)(1% 2). 28 %%
Red / Green Transition 30

o e A F8YH A4 739 A WS
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Fig. 3. Isochromatic fringe color seguence
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2 Jehdth. BYR5E Fobe e F4o] 04,
ANz RA-58 Ao|7} 14, FHA A5
Aol7t 23}, Alds) AAF} B4 Alo|7} 32 HA
ZlEE 49 e Jehat(ad 3)(E 1.
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1. 0° torgue archwire without high pull J-
hook headgear

D <% (29 4-a 4-b)
&, + $EA Aleld] AxFE F9 o A2H A

CHXIm&Al 272 65, 19974

B 2283 /374 1239 $F o] vehdth 52
Ao 4% 2 294 A FA2 AWV
1/3 2994 2a71x] 202+ o] arcF o2
22D, AN oz P 99 ¥
Y& 9SiTh 2EA 9 AR Aole] FRME A2
Rl ARE A A2 A 2GS /4% AA A2
o ABZ 2/5 Ao & AAslE 5049 AF Hol
Urebstth

2) A% (a9 4-c, 4-d)

&, $ AR Alole] AzZ $9l9 1249 9
o) AZFANARE A2e) ABZ 1/3744 PFAY
o $4A% 34 24 A2EE By A2
12 RN A2WAA 1049 o] BAIAL,
Az QAN 0639 43 2ol BEIAT.
2475 AA AlE £33 S Z 5039
A3 $9ol EESAG

2. 0° torgue archwire with high pull J-hook
headgear :

D €5 (2% 5-a, 5-b)

2, $ 322 Aol A2F 2oL RPN
B X293 1/4 B471A 12349 $go] Yeha,

242 229 GAAHE A2 12404 AZE7A
1.0219] 8ol arcd o2 BX 3G A X 29
ZA1L Az A 2 1/2744% 1,039 S8 o] X
2wg mEA yeha 22 1204 287X E
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. Fig: 4. 0° torque archwire without high pull J-hook headgear (4a, 4b
. labial side, 4c, 4d : lingual side)
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1.02}e] &3] arcd o2 EX3IPTh 24829 2
ZA A E 2 dA X2 1/471R] 10349 28
o] AW S watx Uit FAX % -9 A
23 Alol &= 1.03+e] g8 o] ﬂ%lﬂ Ak SAA 9 A
A Atole] FRteMe A2 AMRE FAA] A2
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Eia= 5.01}«1 A% gF o] veEiwth

2) A& (0¥ 5, 5d)

AR Aol A 2E FHE A 2Z0A X2 1/2
A 12249 &8 o J}’%ﬂ Atk FHA 9] YA A2
oA 20340 FHo] AzANAM X2 1/274A4]
arcy 0.2 FX5T SAX Y 94 A ZHAA 1.0
o] -gEol arcg o2 TAHAT X T A
22 33w 1.02ke] S| FHA 9 FAX Y X2
A Ateldl dAE R YA

3. 7° torgue archwire without high pull J-
hook headgear

D ¢& (29 6-a 6b)

FTAA Aol AxE FAE 1279 40| A3
AN X235 1/374A] Tazab,, ZA X9} 243 X
=9 24N A2l w2 AT M A2 1/2
7R 1.03e] $¥o] £Xskn, FEA o] 243 34
Ao ZAAHAA X2 1204 X2 EAAA &
2079] §¥o| arcd o2 FE3IHTH XA 2

Fig. 5. 0" torque archwire with high pull J-hook headgear (5a, 5b  labial
side, bc, 5d :

lingual side)

e gt U BANA Roktk A9 A
Aol Mz BAAE A4 508 WHHE TS
7} 3 X

AL ole AxAAMFE FHA A2
153 AR A9 A 12717 d2€ 1

1 A%
pagiad
x]:L‘—‘_l
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2) A& (18 6-¢, 6-d)

3}, $ 28X Alol9] X 2F FH e NZA AN F
B A9 12744 1229 8] JF=HAtt 54
Ao} 2AHA A9 TS B s XA A A
Z 12744 1.0319] $-8o] X ZHE weta] BAHIY
1, A9 24T FHX ] 294 A2 FAE A
29 1214 AR arcB oz EE3HE 203
o] g&o| #AHL]

4. 7° torque archwire with high pull J-hook
headgear

4 & 207 Aolg Az I AZFIA R
AR /374 12709) g2o] ekl 3249
24 A2e) AZHNA 292 U5AA AR
web 20%ke] g3l ebgtn, 34 29 24
AL AZPNN A 2EE 1A AL v
A e 2039 2ol HRHAT, FAAS &
") Abole 1071e] $¥o] X2 Ao] 2 AAHY
1 2439 ATPINE e ek 107
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8ol BFHANUT. FHA S} AA Alelo] F3helA
© A2 AT 42 A2 2D 167 A
A A2e] AZEF 25 Aol & ARk 50| 7
g &0l Ueyitt

2) 4% (a9 T, 7-d)

3, § FAA Alolg] Xz Zde X ZANAEE
A2 12744 12319] $8o] AZHA). S2A 9
F4X) 9 24 ASWE "N 2PN A2
& 1374 3= € 12319 $8o] #2AH%w, 5
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- Fig. 6. 7° torque archwire without high pull J-hook headgear (6a, 6b
. labial side, 6¢, 6d : lingual side)

Fig. 7. 7° torque archwire with high pull J-hook headgear (7a, 7b : labial
' side, 7c, 7d : lingual side) ‘

A9 94 ASWINE A2 AR 137
A A2We by yehte 12749 80| ek
o A2 AolE 1039} $o] AAH 1 SAA
A Aoz el 10319 S0l vekyr

5. 14° torque archwire without high pull J-
hook headgear

1) £& (19 8-a, 8b)
3, §- SAA Aol 2T F-H e AR
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B A2 S0l vEistth S84 29 24
# SHX A2 ZYHAA ATUES ng} N 2F
A A2E7HA 2039 $Yo) AT FHA
g 4] Atole] A xFelA & 60219 FF o] A
ZRAANEE FEA A2Y A2EF 16904 AA
Ao} A2ES 3571A 429 3Hol BFHAN
o

2 4% (29 8, 8-
2 9 Z2A3] Ao] NZE B9YE A zANRY

A2 1/3744 12319 $8 0] yent. $2A

Fig. 8. 14° torque archwire without high pull J-hook headgear (8a, 8b
. labial side, 8¢, 8d : lingual side)

Fig. 9. 14° torque archwire with high pull J-hook headgear (9a, 9b :
labial side, }

9c, 9d : lingual side)

o 249 24 ATV E T 10X &Yoo) =
BoA AT 7HA] AAHAT FAXY A2 44
Aol A A2 1/290A ATG7A] arcB L2 EX3H=
L0A}e] g2lo] #AHJUG.

6. 14° torque archwire with high pull J-hook
headgear

1) &= (29 9-a, 9-b)
FAR] Ato] (Z2F B9e AZ2AAA A /2%

A 28o] REHU) headgeard AHE-3HA &2 73
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g Eed9 AFfuEn ¢ e AFHE 1079
o] AZAHUT. SEA S A Alo] AZFAA
E 6039 $8o] A2 AAFH FAA 229 A
25 14904 AR A2 2GS 237 27
AT,

2) A& (a9 9, 9-d)

3, $- $4A] Alo] AxF He AZF A HH
AT 12744 1.2739] 8o EXsHth FHX <
SAX A9 ZACNA X 2FANA 229 1/271A]
1039 g3o] XTH-g web velstz, SHX 9]
LA JEZHAAE X FHS 1/394 7R arc¥
o2 A4HE 1079 §¥o] AFYAU FHEA
24X AZH Aloldle 1039 $3o] Aoz
dZAFHA

v. & 3 1ot

At FHE 3t FAET ANl G F 2
e A A e FHuFde] 544

2 o al

+S

A ARNE LA ol FFAY, FAE 24 9
EAY L& o]l & 435 Hevl, 0| A
Loz 7Ql &8 (retraction mechanics)®] 71 &
da7t A8, g AL AE FAE
A5 A7 <AFdH AuAQ] o= At A
&g HUg oz At Aol a7t
F3 A G AR & AAe N8 A
o 23N 9&S dIstu2 EulE XF 74
Ag AZs7] AF A29 ol Fasn®,
AR T o] FHo] EFE AR AT EL
3 zALE AXA S5,

Rote] o]FL Bzl ZpEiAle 9 A
A7)t RAE of g9 vl gl os] Lo drt?, wp
A, gt AR 9 X5 AALE uhEAdA A s
A FH AJE EEE] YA e HE T2 9
3 ATHe A5 0 e s 9 -
RRAEE 79 34 Ao Fodlojol gl

QA A& AAE we XotE o] Fete IS
3835l WY (frictional system)3} A Ao &7+ 7
A& FZE FA st uLEglo] RotE o|Fde W
H (nonfrictional system)2. 2 FEEC} wlaglo] %]
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2hA A=

oo Y
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o}Z o] Zale WM E =9 FHE T
7} Alo] & ZZ(gable bend)S §J 33, RHE o
3ol Hlgd W I AEE 3] ZHE Ao}
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AA} o] 5L feta, (29 Hx 2% WA
o] g0 A Z F4(direct bone resorption)E
e gt ARNE N2 FoM e 224G WA EA
J1 FARNNE JH F F471 JPd=HE 2% 0]
AR}, waka, n2-E 3835t Wiol npEglo]
2)o}& o] F3le Wl Hlg) HAFAI AL v
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B FUE fEdhe 71AE 4FSlshe Aol ulEd
sto] £ A9 Futd wE RAES} FUHITL B
28t B dFoe vdE FE3s WA
ol&3la e B "L X9 VEAQL FEQ
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A EAE s, AA 05 AY FHoRTH
3 A F4lo] T3l YRR &5 AL A
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7399 A FAL XA ol A B}AA &
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-ABSTRACT-

A PHOTOELASTIC STUDY ON THE STRESS DISTRIBUTION OF
THE UPPER ANTERIOR TEETH WHEN RETRACT WITH
HIGH PULL J-HOOK HEADGEAR

You-Jin Lee, D.D.S., M.S.D., Soo-Byung Park, D.D.S., M.S.D., Ph.D.
Department of Dentistry, Graduate School, Pusan National University

This study was designed to investigate the stress intensity and distribution produced by 1mm activation of retraction archwire

" with 0°, 7°, 14° torque and application of high pull J-hook headgear during retraction of four maxillary incisors using the

photoelastic stress analysis. The photoelastic model was made with a PL-3 type epoxy resin which was substituted by alveolar

bone portion. Each retraction archwire was fabricated from .020" X 025" stainless steel wire which had vertical loops in 7mm

height and hooks for high pull J-hook headgear between central and lateral incisors. The high pull J-hook headgear was applied
35 degree backward and upward to occlusal plane with 200gm per each side.

The findings of this study were as follows:

1. In case of 0° torque, the stress was distributed from cervical 1/3 to apex of roots of central and lateral incisors which were
the forms of arc mode. When the high pull J-hook headgear was applied, the stress distributed by arc mode was presented
from cervical 1/2 to apex of roots of central and lateral incisors. And the stress distributed by following the root surface was
presented from alveolar crest to cervical 1/2 of roots of central and lateral incisors. The stress between apecies of central and
lateral incisors was presented also.

2. In case of 7° torque, the stress distributed by arc mode was presented from cervical 1/2 to apex of roots of central and lateral
incisors. And the stress distributed by following the root surface was presented from alveolar crest to cervical 1/2 of roots
of central and lateral incisors. When the high pull J-hook headgear was applied, the stress distributed by following the root
surface was presented more apically than without headgear. The stress between apecies of central and lateral incisors was
presented also.

3. In case of 14° torque, the stress distributed by following the root surface was presented from alveolar crest to apex of roots
of central and lateral incisors. When the high pull J-hook headgear was applied, the stress distributed by following the root

surface was presented stronger than without headgear. The stress between apecies of central and lateral incisors was presented
also.
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