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=
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2del 29 AEs|7 B
%o BAelch, Hohuad g V1 HE Wz
€ archwireo && 7leo] dfeln] o
archwire®] #Ag Aejz} zabo] F38)ct,
Archwirets A& oA Bu} 279
precious metal alloyE48 #Hajel FAlrs]of
g7 odd FRE =4HAR ar
chwire®] whdAo] 7], e 2| bend-
ing WhAlol wet mAH WA 43w W
et _
ategla] x ol doll 9lelAl archwiresl A1
» zo =& FnA wired AN A 5
A, 27], ool Ha nAs Eaa gt

II. & g

A, BHdxize J|24E

oh

oJr & AEB] o] wBAFLolete AL

B 5kl 3l stress-strain HF-§-o] 2l %
olz AeEth, Stress: 35 Hu2
clowd Aot force® YEhte] straing }-5-011
olal Al "35‘]"“: Wawgor g Aol WY

e

—o g 7w atel Al Vol.19, No.3, 1989-

aA L archwires} spring2 7} A 23] 2
spring -2 #Z A= beam#} nAG4 #
z ¢] archwire #o] %% 2z 5= beamo &
Vo] Azd 4 qlok(Fig. 1). Force$t
deflectrion® 973 Z4d 84w, WF stress
9} strain® beam®] ZHole} w1F-g are{dle,
force®} deflectione & ¥ Al4ks] @ 4 gl
o},

LAL beam ANEY ZEHAAHNE
strength, stiffness/springiness®} rangez} 3L
o}, ojgjglt AA-L  force-deflectiono] v}
stress-strain diagram-g #ng 3le] Aol
a4 ok (Fig. 1,2)%.

Force-deflection curveoll 4] u]2 &4 (pro
portional limit)+ T H&e] H§ WA=
Ho| ", F o AAAHq FHL Yol

Point of Arbitrary Clinical Loading Failure
s Point
Yield Point =——————m=gr"
_Praportignal Limit ——» ’
/,

Force
N

s/
0.1%! ‘ |+————— Springback -——-—-1
| Range i

Deflection

Fig. 1.
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Utimate Tensile Strengin_ _
Yield Strength
“““““““““ 79 Yield Polnt
Proportional Limit

0 Failure Paint

Stress

Sliffness o €
Springiness a 11E

— {—0.1%
Strain

Fig. 2.

0.1% =A== Heoerg FEIAE(yield
strenth) 2t @}, Wirert §48 4 &
ol stFel HFAA7=E (ultimate  tensile

strength)+ oA x odFuge] dojyl %
sl AHolm FEAx ¥ of ac,

%7+ % (ultimate strength) <+ wire
7} AgE 4 gle A forced AAsH7 wl
Toll o)A Ao 2 Fesdln, 53 sted
wire¥ vt} titanium alloyel4 8873w
F3E7t aA o2y Wi gAdez Fg
3}k, Wire] strengtht stress ®¢, &
gm/cm2E &A=}, Stiffness® springnesst
ubulellgtA|e] Aol Qltd,  Springinessot
stiffness+= force-deflection curveoll Al BLAJY-
o diddte Z1Elel  wlEl gk (Fig. 1).
THA 71e7le ®Hyel v wired: Heht
22l 71¢7E stiff§ wired el

2R

Range+ force-deflection curved] 0.1%
offset pointoll Al wires} %3724l W o
ojuprl "AAA wEAoz FHeA + 9
AelE: Jeldlv, 2 Ag+t millimeter&
A (Fig. 1). 9l wire?} $873x5
o] F3dctd vy A AL
shg o] mutelal 2k 8 Qadoz S84
$4d Agol deluyAl e, o] & spring
back #-§-& Fig loll4 & 72 29 ranged
HE5S ue) 3. JAHoE
wirew= vl#|RAE o] W¥e] =H=o
stress-strain curveoll 4wl g9} 2% 7}

AT o e

p

to

Cod rfu
op I

2
g

-_-{-»Yield Strength —— /_\;

I Proportional Limit—,
@ .
“«©
o
7

«~— Formabitity —
Strain

Fig. 3.

=9 gpringback AAL wired AASNE F
23k A4 Aol Hrt,

Beam material®] 37}x] FLAA Alolo &
3 e FAlel AE R,

Stress=Stiffness X Range

olAdd o2 %23 beam materiale] 714
E4e] Fig. 3, Stress-strain curveoi4
resilience®} formability® Aw® 4+ 9l
c}iei920 - Regilience+ stress-strain curveol]
A wl@| A A 9 ko] Jepue wid & W)
o], o|7le gtrength9} springiness® 3§al
wire®] oz BEf5#HE delln .
Formability+ wire7} s}pds]7] A7 F3A
2 g e Ay el odolsn, ojRe w3
wire7} St E 7] AR ANE 5 Qe 4T
A<l bending%& vERIE,

t}

bjo

B. Archwire2| ZHZ

(1) Precious metal alloy+ 1940+ w3 2
Ao 744 248 A E9cl. Brumfieldis 9l
A7tel] =& F71AH S¢F wired] vl
QAo 4o watoll tigl o gl Hdte] =
EE ubEgld

(2) Stainless steel and chrome-cobalt
alloys

A A Foll AR5 stainless steele]
g u]§2 18%¢9 chromiuma} 8%< nikelol
t}, Steel& annealingel] o3 d&=lzm Wzt
sejoz Zstech, steelel whaid o] w
2 v]itE Thurow!®”} =EE ulEgid},



Elgiloy % chrome-cobalt alloy: & ©f o
3= Aeiel formable 4ej2 HEE 4 Sle
A& shA A 9lx, 24 wire bending F
AA2E o] £ Az Az JAY 4
A€ Aol AUdt. '

(3) Titanium alloys

Titaniume] FH T4 ¥z o]Foja
TRl A Z-¢ archwire AMEE 19701
Fololl A HE o] &% 4
% 3h4ql Nitinol2 A-E9 3 nikel-titanium
alloyw &l +FA12e] Loz sut=gle
Y AdgdmAola o §83 Aoz musgl
o, Fuisd aHzq, TMAZ HAE beta
titanium® MEE HLTEH YL HHdoz
Aurslodct, o] A ZES strengthsh
springiness®] %3}, =@l $4% {formbility
£ A Zslm . Staninless steel®t chrome
-cobalt, nickel-titanium, beta
-titanium?3™101213Zof x| g o] ©]i s} table 1
of vebd 3t}

19604l 2> William F.Buehlerz} j#t
g nitinol®] FAA4-E-& 55% nickel®} 45%
titaniumolict. HA7le AEH}E QA=

Nitinol alloy:= austeniteo]4] martensite

Table 1
Sfr'“é‘:;(ztyee' TMA  Nitinol

Modulus of elastici- 28.5 10.0 4.8
ty (10° psi) :

Yield strength (o 260 170 180
psi) v _

Ultimate tensile 330 180 240
strength {10% psi)

Load at given de- 1.0 0.35 017
flection

Deflection at given 1.0 2.85 5.94
load

Deflection at yield 1.0 1.80 3.95

Springback after 90° 15° 20° 4g°+
bend .

Weldable , Yes Yes No
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A =g o'
b

grain structure® £EwWolg 3+ #AHEL 7}
A gtk B34 Wolgxg 744 Nitinol
martensite forme] Bo] £7sE HPeo =
k% A=l Wolxxg Fo] WA
austenite formo & wolg|s of7jo] c}i] <
2 =2 dANestd o] alloyt marten
site formo.2 Al #Held 7|dE 4 gl

BA A BlH AEsE Nitinole AWLs
ol Al martensite forme] =& Zoln off &
4% springyst otF 7@ strength® 7Ha Al
al #ekgl formability® EA]e] 7t Q&
wireolt}, £ o] ZZo] sl martensitic
alloyq! Titanol-& Nitinol® FA}& strength
9} spring 54-F 7hH3 FAlN Wl e
formability = 7}A 3. glt}(Table 2)!9.

& ol austenite graine structure®} A=z -&
nikel-titanium wire’} YElxtt}. Burstone
9 & RaEgied Faedd wd
NiTi alloy: 4% o] Sentinole]lx a7 4al
A JelE force-deflection curveZ 7HAl 3
ek, orlellAl Ml deflectiond] ZAE
stainless steel® Nitinole] #¢] 2w force
o] Hite A9 glv Ao Jehvn 9.
o]A-& =7| archwireoll4] deflectiond] <k}
HA %l e] light continous forced] F4& 2ln|
g}, 2% 5oll4] BE chiness NiTiel = r}
€ 5old A4AL wires deflection AAE
w) forced] ool FATA 2Ldtx gm o=
A2 force levels A Frte Aol
=%  Sentinol& 2xw3 glo] HLsE
forceol &l WA TFz7} wo|sl, marten
site®] B4 3t austenited] wire W34 He &
ol B3 “Z=®H4 (super-elasticity)” 43
& 2§stn k. '

Table 2.
Material Number of bend
cycles to fracture
Stainless steel 3
T™MA 3
Nitinol 1
Titanal 10



olelqt ojeirtA A8 &
23 et olE vm

3”]‘ 7E'LD'];10.12.13.NJ'

(1) Stainless steel of Titanium (& 3)
1. Strength : Nitinol=TMA=60%
* Steel '
2. Stiffness ;s TMA<1/3 Steel
3. Range : NiTi=2XTMA =4 Xsteel

(2) Nickel titanium =} Beta titanium
1. Stiffness : TMA=2XNiTi
2. Strength | NiTi is slightly stronger
3. Range ; NiTi=3XTMA

C. Archwire2] T2 #HE|

et g.e] 7|24l strength, springi-
ness, ranges-< beam material®] 7] s}d3al

gelot Hlel Fgd Wwed.

(1) Effect of diameter or cross-section

Cantilever beameoll 4] wire2] #7io] Fuz
Z7bsked strength-e 8v} % 7}3ki springiness
1} range= 77 1/16, 1/24 24 eH(Fig.
6) .

(2) Effect of lengh
Cantilever beamell A wire2] Ze]7z} Fulg
S 7Veb strength-2 1/2 743taL springiness

T 20007 o} range 27 8.4v] F7t gk (Fig. 7).
E Stainless Steel
§ 1500 _
- . Beam TJT i I
[ Nitinol F
g 1000+ e
s . 20 \?
g SOO‘J Sitengin d ~p2d = 8 (F )
b= g
[ U . - a ¢
m 0 20 40 60 80 Springiness d ~—2d = Vs (ﬁa)
Deflection (degrees)
Fig. 4 Range d—Je=2d = ¥ (ida )
Fig. 6.
3
£ 1500 , j—J ] |
f" Activation Beam
& 1000- t L
g ’ Strength Yy a
=) 1 T Lt
£ 500 """ Deactivation
1~1
& Springiness 1 8
0 . 20 = 4 ' 60 80 '
~ Deflection {degrees) Range 1 4
Fig. 5.
‘e Fig. 7.
Table 3.
Strength Stiffness Range
016 .018 016 .018 016 .018
Stainless steel 1.0 1.0 1.0
TMA 0.6 0.6 0.3 0.3 1.8 1.8
Nitinol 0.6 0.6 0.2 0.2 3.9 3.9



D. Alignment archwire

archwire loop
ness range

springi-
strength
5 8

springy archwire segment

loop .614 .016 steel loop °
016 NiTi(Fig 8A) .0175(Fig.8B)
sbringr . .014 .016
steel loop NiTi
twist range 014 steel
loop (Fig. 8D)
Springiness strength
2
wire multistrand steel wire
, 3
multistrand steel wire
NiTi arch wire , NiTi  steel loop
wire for-
mability
loop

NiTi  steel loop
TMA  stiffness
space closure finishing

Fig. 8.

archwire

initial archwire

archwire
.002 *004 inch clearance
.018edgewise bracket
initial archwire .016
014 wire
. Bracket slot
rectangular archwire
initial alignment

Bracket solt

inital  archwire
strength, springiness range
archwire . .

.018 Edgewise

(1) .0175 multistrained steel ,018
bracket
clearance (Fig. 9,
).

(2 .015 multistrainaed steel clearance

Fig. 9.



Fig. 10,

(3 -016 Nitinole : springiness, range,
strength formability
4 .016 Titan springiness,  range*
strength formability
(®5) Chinese NiTi  Nitin
deflection
“ ” (Fig. 10).
6) 014 steel loop .018 Edgewise br-
acket (Fig. 112).
m.
strength, springiness,
range
archwire  wire
. , bracket
Bracket slot
archwire

002.004 inth clearance * .
initial

018 edgewise bracket
wire  .016
014 wire .
alignment archwire multistranded
steei wire, nickel-titanium single
stranded steel loop wire , 018

bracket initial alignment archwire

-84 -

Fig. 11.

014 steel loop wire
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— ABSTRACT —

CLINICAL CONSIDERATION IN THE CHOICE OF ALIGNMENT ARCHES

E. Woong Park, Sang Cheol Kim

Dept. of Orthodontics, College of Dentistry, Wonkwang University

The wires for initial alignment purposes require a2 combination of excellent strength, excellent
springiness, and a long rang of action. The variables in selecting appropriate arches for alignment
are the archwire material, its diameter, and the distance between attachments.

The principle that there should be 0.02 inch clearance for initial wires means that an .016
diameter wire is the largest that should be considered for initial alignment in the .018 slot system.
The three major possibilities for alignment arches are multistranded steel wires, nickel-titanium
wires, and single-stranded steel wires with loops.

The excellent choice for initial alignment in .018 bracket is .014 steel wire with loops.
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