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[}= LOOPED WIRES
S0 kst A4

DI IR

Canine retraction spring@ %22 looped wired| A, 2} ¥13} @ Ao we} Wals @4 A5 & Lol ] 93k, wired]
A&, F71, loopoll 202 o] loope 2, gabling®] 9% 5 57kA1el Ma A4S A s, 2+ wire activationA] 9]
B € range, force, stiffnessS9] WolA GolH mat o}"jﬂ} wire?] AEAQ WA Hi-T (Unitek Co.)$} blue
Elgiloy (Rocky Mountain Orthodontics)& Agstgom, #7|2E 016" x 022" ¢ 018" x 025"E A=t loop
AR}l 289 wire ZolE 15mmst 20mme TR 2, loopel R%S vertical open loop# vertical closed loop
F7HA &, gabling®] %2 0° ¢ 30° 9 FIHAR stz A Zslgch ek Wire—°4 AN g9t F71, loope] Zol<}
29k gabling®] 5714 W40 wet lEes FRIGen 7t Fol Aase ¥R F 2o ARE
ez a9t} Instron(4202, Instron Co, USA)S A}-&38ted ZH A 89| 3 @%‘J—.—’l‘ﬂ S Ao elastic limitell A €]
53 NP2 AZstn, 2w stiffness(force/range)E AH&8ta, ANOVA 59 SAH R 320 29 484E
FAFEI O :l A wired A, 7, loopd) Zo|, ¥, gabling =57} looped wire?| 35 PP = f-ofg F3F
L a3e AL AFAI F ddoen, SR RM Y forcer Hi-T, 016" X 0227, loop Z°] 20mm, open loop,
non-gablei“’ﬂ*i 744 A om blue Elgiloy, 018" X 025", loop Z2°] 15mm, closed loop, non-gablewell A 7+

C Zo gAM Yo 9 rangers Hi-T, 018" X 025, loopZ©] 15mm, open loop, non-gableso] 7174

AgleH, Hi-T,

016" X 022", loop 2 °] 20mm, closed loop, gable®ol A} 7} ZAth. %3 Looped wire2] B4l 71 & 4 & 1A

= Hgase

(U0 : OL=HaI=N, &t looped wire)

loope] ¥} Zolgl o, gabling®l F¥el 7H¢

A3

I. M g2

WG wireg o] &3 HAAF-9 714, attach-
ment, -85 = forced] ¥, force control, anchorage
factors ol wtel g2 E250] At HL5 1 gl
gois).

olgl gt xjol9] Qg WX F o A 9] WX F-7ho]
v HpEXFE oA X550 HAs ¥
O BARoer i 9o, o iz &4 AA
friction system¥} frictionless system&i g &
12, friction system® 7--, bracket slot¥} wire
Atole] migEe] 9 X|olo]Fo] Y&HA XA

&) XIDLHS! XItwdstnal
QIS XDICHS! XDIESY, 814

u, Ex)Fe] 2ol Fe] WA £ glal, AbehA Rl

2)o}e] ZAo| Brl58la, AX7} % %517] 1=l
W frictionless system continuous archwirett
sectional archwirelol} loop2 H71sto.zX4 1w
ol HHY nAHHE FEY 4 912, gablingol
9] moment®] HAZ2 ot || o] F(bodily
movement) E& 7Hs 3o,

ope} FAzA ] ¥ BALGlo] 4l&g A o}o]
9 £137] YA = optimal force?] A go] g
dl, o] HowWAE A&EHOE {FAHE uAY
(light continuous force)g & optimal for-
ce’t FHEHEE 37] HaA e 28 wireol 3o
A 9] stiffness®) 74, range® Z717F B o, =
wired] dtFHP &9 7TA7t B Q)

ok
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g, o] A9l lololF AHE AV] YA &, o
s wRHM ol A arch wired] ¥R F=
(rigidity)7} &F=HER, o] F74x] duwta s g A
& sl FROE loops #7185 interbracket
span 9] wireZ 40| g F7MA7)E WHE 1%bst
A BQqom? olZA HA4H loopg activationFS
o 23 9= spring?] 32, Xolol5 g 71T F A
A=A

looped wire®] B4 4FE mlAE LAERE,
wire®] AEH A4, wired #F7], loopdl 28¥
wire®] Zo], loopel =%, wire bending®] ¥d5&

. 37,13,1923.30)
£ F dr .

o]Z W3 AE| looped wired] B4 W3] W
e 938k Y)aiA], Asgharnia®} Brantley”, Burs-
tone® Goldberg”, Kapila®} Sachdeva®, Kusy™, ©|
= wired] Az F7lol & o dhsl A7
A1, Bacten”, Burstone® Koenig®, Chaconas',
Mahler$t Goodwin®, Stoner™, WilliamsS™, 20
0?1 loope) Bl o Gl thal AT,
Baeten”, Chaconas™, 21"Ve 7}7] ©h2 AW e %
3 gabling® @&l s A3t et ojef g
AFEL 7Zb7] & " ss AR A7
24 B 9L Fe HBFALE He] FAA
N A77 MEE Ao AsEY, @A 9l
ME i BEAXE Hola gt

olo] ¥ ) 4= canine retraction spring@ #
2 looped wireol A, Zt Mg 4o W E BAWUSE
otolr 7] Y3te], wired AF, F71, loopell 288
20) loop?] E%, gabling®] &% 5 571418 WL
A2 XA, Z} wire activationA] 2] B4 S range,
force, stiffnesssol oA dolrol tpire] A&
AN 7lel Harshe whojtt,

Fig.1. Loop configuration and loop length
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0. 97NE X U
VW N =

Looped wire®] Aol Q3-8 v d 4 vk A7

= wired AR, wire F7], loopAHAlol £85+=
wireZ o}, loop?] ®%, gabling 59 57F4 WAL
2 HAAsgoen, Z a4 dd 271489 F5-E
Ao &2PTe] AB8E S8

Ao AHEE wired ARRE JGAAAA A
)8 7AQle] F& AL&HE rectangular wires, Hi-
T(Unitek Co.)¢} blue Elgiloy(Rocky Mountain Or-
thodontics)& A®aHom, wire #F7|I=2E 018"
slot appliancedl Al F& AMEEE 0167 X.022"9%
022" slot appliancedl Al F2 AF&-5H & 018" X.025"
Z A=t

ol&A AAY 43579 wireol vl loopAA) 4
238 wireZ20]& 15mm¢} 20mme] F7HAZ, loop4
79kS vertical open loop¥} vertical closed loop®]
F7HA R, gabling®d MYAF-E 0° 9 30° 9} 7t
A2 do] 24zt AZsAdt (Fig 1,2)

A% wired] AR, wire?] %71, loop2l Z ¢l ,loop?
29 gabling®] 57H4 M@ 2o u} RATLE
FREgon 7t Fo A85E SRR, F 25671
o N gE Azt

7+ A2 A loope Tl AAAI7I12L, ¥F arm
& =z 1I5mmR ez g eH, Instrond jig
pointell A 4 UYEE %% B nE FAFH

A 29 AZA], wire bendingol W& eAE HA
3t317] S8, 7 loopel E%# loopd] Zolol ulz} 4
7449 jiggE AZA e, Rocky MountainAhel
loop forming plier?t DentaurumAte] Tweed three

Fig.2. Incorporation of gable bend
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Fig. 3. Looped wires. activated in Instron

step loop forming plier& 3§74 ©] 83l FU3 <2
7 43 W o g AzEArt

Hi-Te AZF 12 A AR5, blue
Elgiloy+= Furnace (Kerr, SYBRON 666)°ll A1 Rocky
MountainA}7h AAI 24 X2l 27420 900 Fo
SR TR A AFo] AL

B. 92 2

20kgeH$1 2l compression load cello] 2% Ins-
tron(4202, Instron Co, USA)I A tensile forced 2
A7) 8 A= o] metste] Al jigs H’_‘%}ﬁ
jig®l 3t pointell Az 4F uFE ZHoi
50mm$] crosshead speed® actlvatlono}%ﬂ\gtq, Xf
Y recoderol Al #3 50mm(10;1)<] chart speed 2 2
AANRE 93 AHFig 3).

Zk A&l i3t activatione yield pointE o] A
6.0mm ©]47tA Al on 12 NE 53 5
FHY AN AY 05mmE G E 6.0mmY w7t

A9 forceg AZFPtE. 2 AZXE9 874 ARNA
o]l HFXE £ 32709 B graphE QY =3
zZt N8 AP LM A, elastic limito] A 9] 3t
& forceZ, B8 S range® AZEstaL, 199 stiff-
ness(force/range)& 2+&3t92%, ANOVA (Ana-
lysis of Variance)& X33 SAAEE AA, 32707

el BAE 2ASAL
W7 M
RAT BF FERFAAL Jeh = 5w
TAE BAYE A7E 253519 Fig 46904 2.9
.

B
1.0 L5 2.0 25 3.0 35 49 45 50 55 6.0 (e
Activation

Fig. 4. Effects of material and loop configuration on
load-deflection curve

Fig.5. Effects of wire size and loop length on load-
deflection curve

2.0 2.5 30 33 4.0 45 50 55 5.0 am
Metivation

Fig. 6. Effects of gabling and loop configuration on
load-deflection curve

stz g anAdA, 3270 2+ F3tll= FERHE AE
B 4 919l=1) blue Elgiloy7} Hi-TH.t} 14 g o
2 &3S 5ngoen (Fig 4), 016" X.022" wire®

gE g 2 018X (0 "wire7} O] 2 3L JERY
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A 3(Fig. 5), loopZ°] 15mm7} loopZ©] 20mmXE.th
2d) A=9] §& JeERNA =%, loopd 2% o
o} A& closed loop®] open loopE.th 2vfo] 4o 3L
vHetWon (Fig. 6), gabling® &3] QojAE,
loop Z°] 15mm, closed loopitol Al %7] 1.5-25mm
HE Aol = gablew©] non-gableT1®.t} §lo] Hut}r}

Table 1. Forces in Elastic limit(gm)

CHAUAEA 263 35, 199544

a2 ol WA E gablexto] H & ¥4E Hole
Rol ERHoln 1 0|9 oA+, gablewo] B
t & & YehlAvh(Fig. 6).

Aoz g WA elastic limitol) A <
force, range, stiffness 4 X1¢] 4 & Ad 37 &
ZW2E Table 1, 2, 33 2t

016X 022 4037517411 4105622872 1401.83+44.79 1250.38167.15 24325+20.07 2581315068 866.83+5344 995003279

Hi-T

018% 025 3950014192 5270012884 1413.75129.13 146250171.20 4343812228 356.88+37.83 1041.88+45.75 1190.00£4886

016x.022 5043812186 679.38£26.27 1150.38127.78 13662519340 4250011953 4325015815 784381768 100688+35.17

blue Elgiloy

018x.025 671.83140.23 1015005414 1546.25+552] 10062535122 5762512433 6425013640 1094.38+37.12 131313£53.94

Table 2. Ranges in Elastic limit(mm)

2351010

016x.022 1831019 1561009  224%009 22603 17003 3661034 399012
H-T

018X.025 1241013 1414011 1742006  226X009 2661021  158+016  308+0.12  3.30%015

016X.022 1691008  201+0.15 1712009  206%012  279+007 2281030  280X009  339%017
blue Elgiloy

018X 025 156%007  218+0.20 2001015  28+017 233019  293X010  298t0.19

111011

Table 3. Stiffness In Elastic limit(gm/mm)

016x.022 2212312664 263931880 6265412428 5399013687 107.7315.75 151341429 236691996 2495311058
Hi-T
018x.025 319.19%1321 3731011348 8136712560 6471212705 1631558 22659+129% 3382+1276 3606111490

016X 022 29889+447 33758+2367 6770112181 6675812586 152474614 19011+977 280131750 297.23%11.31
blue Elgiloy ‘ :
018x.025 430.00£1703 4666712762 9029216142 9031314836 20219+11.49 276341201  37415+19.72 441.30*+1887
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7HE AL force® YeElE & Hi-T, 016"X
022", loopZ ©] 20mm, open loop, non-gabled-°] ] 2.
o, 7134 2 force® YEHE & blue Elgiloy, .018"
% 025", loopZ ©] 15mm, closed loop, non-gablez-©)
A HTable 1).

7}E AL rangeZ B T& Hi-T, 018" x.025",
loopZ ©] 15mm, open loop, non-gablew o] 3l o1, 7}
4 & rangeE B F Hi-T, 016" x.022", loopZ
] 20mm, closed loop, gablei°] 1t} (Table 2).

Elastic limitol| 4 9] force, range, stiffness®] 2z &
7ke] zHolE ANOVAE o] &3to] Lol A} force
( p<0.001 )2} range ( p<0.05 )& 938t }olE 1Y
o1 stiffnesst i 3ol o3 ztolzb vt
(Table 4).

olg Aol& F t] FAAH R Lolrr) 918 mul-
tiple classification analysisE 8t} ¥ v} forcedl| A+
loopE % (0.84), loopZ o] (0.32)9] 22, range] A
= loopZ o] (069), loopE & (038)9 o2 7+
Zololl FFg wHch AAH o2 Kol looped wire
g 7Y F=H+e B = loopd 24 loope] Z
o7t A & FFE vAE HFEYL B Foow,
wire®] AR FH71e ¥HnA A JFS n3,
gabling®] &3+ v ES B YATHTable 4).

V. &2 % 0H

zo} AQIA|, EH}Ho| 1 4143 xolo]Fg 93
AMe A-E 49 forcet A2 T forced] X7} uf
+ F839, weld light continuous3dt optimal
force®] &3} A3 moment-to-force ratio®] %
4o Basn ¥,

Burstone'”, Hixon 5%, Nikolai®® 5-& optimal

HEQ A0 e LOOPED WIRES| Bi #Hztol gt o3

forceol thall Helsl71 & H o 27 &4at H 2 <]
ZAe-S doHA YA discomforts= A9
glo] W& xolo] xS £ RE 4 9= forcedt YL
o, I ol diside ool BRI, Storeyst
Smith™%= terAX 79U A] 150-200gm, Burstone
Groves®= simple tipping#l 50-70gm, Jarabak™-2
28-110gm9] force’t B3tk F338H% I, Reitan
Bo @4 z7)0)E 25 - 40gme] L& 7429 |
A o]Fdl 250gme] force’} HQ3ltha 3314 1,
Hixon™& #chat 3o 34X, 2 E 9} A5 he]
Agtets dAS WA A R ololF ol AT
T A

9 BxZaol A AT HHAE g o}
7914, loop®] AEH armell gable bendE A3
D2 moment® F7bsteior stEdl ) ol2g mo-
mento] 93] A& HA3 zANA XF A,
Slichter™= 7JAto] 52 ftate] A2gte] 2%
WA 7Nt 8o, Hixone& 24
blutingg Zegtky 3¢ vk, Fortin'®, 7'&
A% moment-to- force ratio?} X|ofol]l 7}a)A|H
AZF) #48 X9 2FFIt dojdtia B n
Eae=3

olg%, aAHA HotolsS AT AHHET
force®] <, A A3 force2] A-&717F H23 forced]
Y 5 ZFojAof 3, o]l wired AR, #
7], loop® Zeo], loopd X%, gabling®] A% 9]
Addets= Ao g RN I = wired] AT <
3 oJ3kol] thall, Asgharnia$} Brantley”, Burstone®
Goldberg”, Kapila$t Sachdeva®™, Kusy®'& %1/l
A FE go] ALgHE 4FF9 wire (Stainless
steel, cobalt-chromium-nickel(Elgiloy), nitinol, beta
~titanium)ll th3] A& 3te], Burstone2 maximum

Table 4. ANOVA and Multiple classification analysis in Force, Range, Stiffness

—

- Force Range Stiffness
F-value in 5-way interactions 14.88™ 413 0.001-
Multiple R* 0.909 0647 0.877

material 014 0.04 0.17
wiree size 0.24 0.17 029
ETA loop length 0.32 0.69 0.64
configuration 0.84 0.38 0.60
gable bend 0.13 0.02 0.05

*xk P<0,001, * P<0.0p, - not significant
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bending moment”} stainless steel, beta-titanium,
nitinol®] 92 AHY springbackS o2 =A
velgdtia sty o Kapila® Kusy: stai-
nless steelZ EA2¥  cobalt-chromium-nickel
(Elgiloy)= 714183 4ol fAITG L F389 o,
o]?= stainless steel# cobalt-chromium-nickel
(Elgiloy)®] 2742 Ase] dsl 483 A3, Elgiloy
7} stainless steelRth stFRF 7} thh A7 g
W Aos Bustun Yed, B 4¥EH, 454 2
27} looped wire®] ©Adoll n X G FS v s},
&3 g o)A blue Elgiloy7t Hi-THU} thi
AA Yeibd Aeg Hol dXd A7E d& AL
Z AlgHoh

T3}, nitinol& formability7} 2 2 B2 loopB 4 ¢l
A9 ol¥§ whA stainless steel, Elgiloy, beta-
titanium(TMA)Z canine retraction spring®} #-&
looped wire®] BAo] 7hsdtl, AA QA E
beta-titanium(TMA)2 ZAAZe] 242 Q3 &&
o] oJelx BE3te, stainless steel?® cobalt-chro-
mium-nickel(Elgiloy)°] F2 AMSEHEZ & A
ME o] F7HA] ARE HIARE Hds)

wire?] #717} looped wire®] BHAlol| wlxj& gk
of ©hal, Asgharnia®} Brantley®, Chaconas =%,
Kusy®”, o]?So] 238 A% JHo] o 2 wired
TE FHEErt o Ada Bastg e, B AE
M= ZE AAE AU,

loopAtAlol A Q% wire Zol2] Jgkof did] A
3 Burstone®, Caputo ', Chaconas 5, Mahler
9} Goodwin™ & wire®] 2 220]2 27k closed
loop®| 4 helix loop2 8t & AaAZYda F
Fatgon, & AHAFNME, loop Z°] 15mmol
A Bt} loop Ao 20mmellA A9 ¥ Fxo] L& 8
984S etk vk, o?%= loopP Aol A
o H& sFHIErt Fotste AdNtd A E
B 134 o1, bendingAl 9 8ol o aHe}
3 Agsta 9.

loop®] E%o] looped wired] Al WX 43
o) ©3) Burstone®} Koenig”, ChaconasS"®, Mahler
9} Goodwin™, Stoner”, Williams™, 71°, o]?7} 4
3 Ay RE HIAQAE FAAN F 2 9FS
Rt 2agge,  Adans 22 HES
Aglon closed loop open loopH.t} 2u] ©]4t9]
stEEE&E A&

looped wire®] 944 H4< 918 Burstone'®2
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beta-titanium alloy (TMA)E ]88}, 017" X.025"
base archel 018" round T-loopE A7|E€H3 ca-
nine retraction spring & WAL, Gjessing™
016" X.022" stainsess steel wireZ ©]-&3te, ZAX
7A2& 9% double helical ovoid loopg 7H&3td,
7+ loopl.® HE FEFHE load-deflection rate®t
moment-to—force ratioZ AAIFOEZMN, 1 looped
wire?] $F4& F44AH

looped wirel ] moment®] #4E $|3 gabling
o gl thal, Bacten”& YFAAN AF AHEHE
3%9] canine retraction spring®] antitip moment
~to—force ratiod] thal FEAAALS T3 A
o 7Y T-loop# closed vertical loop with
helix®] 574 loop@ Elol thall, 471719 f3tas
WS B3 A¥F ZAI, gablingS FIHAIIIE

" moment-to-force ratio’} $7131H ST HYEE F

74ttt n Bastl i, Chaconas < 4714 A€
wire 719 loopB Elol i3l 47kA]¢] gablingS
o3} canine retraction spring®l ©id 23Y RS
o] &3t tensile testZAF, gabling®] 7t uwa}
activation force”} closed vertical loopol A& #4:3}
31, double helix® 714 closed vertical loopoll A&
Z7tebe, &Y helix® 7 closed vertical loopel
e A Wyt gl Rusgded, ¥ A3dA
% 15mm loop length®] closed vertical loopoll A, &
7] 15-25mm activationr]9]+ gablew o] non-
gable Bt} 35 Lo FA Yy, 2 o)
activation A9+ closed vertical loop2] horizontal
legol A& uAa}Eo] 9lo] closing tendencyE #2
ug AL seHd LS veldda dgsta 9l
o},

elastic limito]41¢] range$} force Z+ & 3kl
98 2ol HY o ranges} forceol] 93 AH&EH
stiffnesst= 2z} 7ol #23 Zol& YEhA Y
o}

a3y 574 WEeAE HAYEE Yeie
Multiple R%141%= force, range, stiffness 2+2+o] 90.9
9%, 64.7%, 811% 2 & FX& UgBon, o4
looped wire?] EAdlE loopd B4} A 8Ho|7t
Mg E A4S v ASs & 5 JdAeH, gabling
o] Gl 1 F&S & 5 AN

Kapila 9 Sachdeva®$} Chaconas5°2 8548
FAM A9 stiffnessoll th3l AF37NE, B 35
HEATE 2= Joope forced] W37l FHo) AAJ
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S AFsta, AEe 3e] AAHo] folrta 3
1, Burstone™& #}A19] “Variable modulus ortho-
dont1c"°la}% M-S B8l wgdAe AnkAQl
stiffness(S)E= wire stiffness(Ws)$} design stiffness
(As)9] Bgo) o8] Jehdriar 3o m(S = Ws X
As), design stiffness(As)= interbracket span©]“t
wireoll loopolt} coils F7Mgtezx Fedria
3932, wire stiffness(Ws): cross—sectional stiff-
ness(Cs)t} material stiffness (Ms)] W 3}oll 23|
#F9-"dn JAsAT (Ws = Cs X Ms).

%, dAurFol mAGR 9 stiffnesst A2 de-
sign, wire?] #7], A& wirextA 9] @A &l o3
AR€ G s

2829 ®WolA, Croome!® Giessing'”e A
A EE A% A7} ZFojof & 9 FAE A
A&Q3, Kapila® Sachdeva®= UBH o2 4
WAL wired] 8727
WAL wiree] AN, E‘—J/]X‘] A4, AAQ 9%
H f848 2ol gta st e, 2 ATl
M o9 v A2 S 5T F o Bl

r\r ok

looped wired| A 23] 5= A Ad = A8 245
o] Bglxo g AL3u olF Q4E 7HY FHA
o i3t AA 3 olal S vl o Z wireE AE, A 33}

ofof g AlmET

v. &

M

AR 7902 A3 looped wired] ¥ 4=
= 8AE gaalr) 98, wired] AR, %7, loop
70} loopd) 2, gabling & 57149 HE Q4
g AAs Y, F 327}]‘?4 looped wireE 9] ©4& H]
AE Ay gL e AES 4ok

=T 2

i

. wire?] A&, 71, loopd 20|, B, gabling 5F
7} looped wire?] stEHP Tl fog FaFS v
Ht}.

2. B9l MY forces, 7 A& Fol HIi-T,

016" X 022" loop Z°] 20mm, open loop,
non-gableoll oW, 7 & o€ blue Elgiloy,
018" x 025", loop Z°] 15mm, closed loop,

non-gable o] AT},

3. 2AEYNY ranger, 7HF FL ol Hi-T,
018" x 025", loopZ°] 15mm, open loop, non-
gablevo|9lo, 7bd & o2 Hi-T, 016" X

A et o™, Kusy”

4.

10.

11.

12.

13.

14.

15.

16.

17.

813t @ 40| THE LOOPED WIRES Erd M=t

x
ton
=
[l
ro
-

022" loop Z°] 20mm, closed loop, gable
ol

Looped wire®) &4l 714 £ 48& A= W
B9 2E loopd U Zol o, gablingd] ¥

o] 7hg ATk

gdn12d

A AolE Ao z7|HBte] A3t FFa A
A 0311 tﬂz Mj g8+3] 7], 18 ; 25-53, 1988.

ped wire®] WPt A T W
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-ABSTRACT-

A STUDY ON THE CHANGES OF THE ELASTIC PROPERTIES
IN LOOPED WIRES BY VARIABLE FACTORS

Yong-In Na, D.D.S., Sang-Cheol Kim, D.D.S.. M.8.D.. Ph.D.

Department of Orthodontics, College of Dentistry, Wonkwang University

The purpose of this study was to evlauate and compare the effect of the variable factors of wire on the elastic

properties of looped rectangular wire.

Five variable factors were presented - material(Hi-T, blue Elgiloy), wire size(.016" x .022", 018" x .025", loop
length(156mm, 20mm), loop configuration(open loop, closed loop), gabling (non-gable, gable). So, the total 256 specimens
were divided into 32 groups, and each of those was pulled on Instron testing machine.

The load-deflection curve of each wire was obtained, from which force, range in elastic limit, and stiffness were

computed and analyzed statistically.

The results were obtained as follows :

1. All of the variable factors - wire material, size, loop length, loop configuration, and gabling - took a significant

effect on load-deflection rate of looped wire.
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2. The force at elastic limit was the smallest in the group of Hi-T, .016"x.022", 20mm loop length, open loop,
non-gable, and the largest in the group of blue Elgiloy, .018"x.025", 15mm loop length, closed loop, non-gable.

3. The range at elastic limit was the smallest in the group of Hi-T, .018"x.025", 15mm loop length, open loop,
non-gable, and the largest in the group of HI-T, .016"x.022", 20mm loop length, closed loop, gable.

4. Loop configuration and loop length were the most effective factors on the elastic properties of looped wires, and
gabling was the least effective.
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#Key words : load-deflection curve, elasticity, looped wire
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