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brackets : wide & junior edgewise twin brackets
(0.018 inch occlusogingival slot width)*

&AL whAl  stainless steel wire (0.014”, 0.
016", 0.018”, 0.016”x0.022", 0.018” x0.022")**
B—titanium wire(0.016” X0.022")***

ligature : polyurethane ligature ****

2) MY Yy

wide % junior edgewise twin bracketd] slot&
stainless steel wire(0.014”, 0.016”, 0.018”, 0.
016”x0.022", 0.018”x0.022") 9} B—titanium wire
(0.016”x0.022") 7} &% wje] FolAHE A
Al AZ7|** 5 ALgde] AZ. A&
] full scale load % 200g2 %, crosshead speed% 5
cm/min, chart speed+ 20cm/minZ 374 s}od Fu}
EEREEE LY

bracket 27 9mm¢| stainless steel wireo] &
A (welding) 3} 1A 3191 €A A] bracket slot3}
wireAkolol 0, 3, 6, 99 45 % HoJsie] ARA
o2 8 arch wires}t bracket slot Abolo] ¢,
¥, 6, 972 second order bendE 23t A 7L
4% Hstgd. AH arch wirex 6.5cmA o] 2
A ehsto] AE51 9 2 polyurethane ligature 2 bra-
cket 2} arch wired ZAAsgch 128 = 951z &
7 ¢l brackets, Z7], ¥ 4 AHz7} & 6744
wires, 47}#¢] second order bend% 77+ £8g
A2 23] st3E & 245, A4 =g
of da 304 ubE A3 uhd Agol g
Alde Ay vtz g nefde] (, 3 A AE 6
dete, 69 9 Aol A sulmbet AEg AH R
IA s wpAE g S 5 o} 19808

B HAES 3F HAE Al fo £F
0.012 HFgS vlaslgd o bracket slot#} arch
wireAtol o] binding& 37} etz g "=
binding & 7} }ehbe 3, 6, 9ol A 247 o

mu

Z 34 4% Adsdd.
* Unitek corporation, Monrovia, calif
* Tru-chrome, Rocky Mountain ordhodon-

tics, Denver, Colo
***  TMA, American Ormco Corporation,

Glendora, Calif
*+%%  Alastik A-1, Unitek Corporatlon Mon-
rovia, Calif
*x*2% Instron Corp., Canton, Mass. (Model
No. 1130)
. &8 M85

junior bracketA} & 4] 9] S wlAY 2 FF dA
+ Table 1, wide bracketA}-&4] ¢ %4 =} 2
¥ A+ Table 2014 gramse] w92 el
I oF 39 ¥4 A3E Table 32 H 3.

1) wiree| Xz 0l st H&

0.016” X0.022” B —titanium wire= 3 #7|
9] stainless steel wireel] u]&] ¥4 £ ofAEH 44

< vEti gl (Fig. 1).

U) //.
= /
L3
[+
(& beta-titanium

100]

’—’_‘/._———0

stainless steel vire

[¢] é 6 é,degues

Fig. 1. Frictional forces of stainless steel wire
(0.016”" x 0.022") and B-titanium wire
(0.016" x 0.022")ona wide bracket
(m,e) and a junior bracket (o,0)
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Table 1.

Frictional force on a junior bracket (Mean/S.D. in grams)

Stainless steel wire beta-titanium
014" 016" 018 .016"x.022" .018"x.022" .016"x.022"
0d. 15.7/4.7 20.9/6.3 38.7/6.5 46.9/7.8 45.4/10.8 126.5/17.0
3d. 16.8/4.0 25.3/6.5 44,7/8.2 49.0/9.1 48.9/10.6 129.9/20.1
6d. 22.3/3.5 26.7/6.0 46.2/9.8 52.5/11.5 54.0/9.3 132.1/26.4
9d. 27.3/4.6 30.0/6.7 49.2/9.2 59.0/9.3 66.4/11.8 138.1/22.3
Table 2. Frictional force on a wide bracket (Mean/S.D. in grams)
Stainless steel wire beta-titanium
014" 016" 018" 016"x.022" .018"x.022" | .016"x.022"
0d. 34.9/4.5 43.7/6.2 43.9/7.1 60.7/6.9 57.2/9.0 131.0/19.8
3d. 36.1/5.2 45.9/6.2 47.4/6.0 62.7/10.5 63.9/11.7 133.8/22.6
6d. 38.8/5.3 46.8/4.8 49.3/6.1 64.0/9.2 67.3/12.7 138.0/18.3
9d. 39.6/4.9 47.4/6.8 52.0/8.4 66.8/10.2 70.5/10.5 140.8/25.0

Table 3. Multiple regression analysis of friction

R squared = 0.66

R squared = 0.71

Angulation
Independent variable 0 d. 3d. 6 d. 9 d.

Bracket

junior — twin 0.000 0.000

wide — twin 1.081 0.710
Wire dimension & material

014" (s.5) -0.100 -0.077

016" (s.8.) 0.000 0.000

018" (s.5.) 0.208 0.180

.016"x.022" (s.5.) 0.344 0.395

.018"x.022" (s.5.) 0.301 0.409

.016"x.022" (TMA) 1.593 1.613
Bracket / Wire angulation

0d. 0.000

3d. 0.000

6d. 0.212

9d. 0.358
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Fig. 2. Frictional forces of stainless steel wires (® is 0.014", mis 0.016", o is 0.018", o/is
0.016" x 0.022", and 0O is 0.018” x 0.022") on a junior bracket (a) and a wide bracket (b)
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x.027 x.022" x.027 x.022

Fig. 3. Frictional forces of stainless steel wires on a wide bracket (m ) and a junior bracket
(o) when 0°,3°,6°, or 9° second order angulation was given.
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#L el A2 o) FL wired+F o}
Aol Fshsht 0°AxolME 0.016"X0.022" wire
o} mpa o] 0.018”%x0.022"wires} =}EH ¥} of
aA Jebytch(Fig. 2).

3) second order angulationol 2|8t A&

bracket slotz} wirespol o) Z =yl F7 42 o}
Aol Zr g m, ol wired stiffness’t 4%
Ztxol o FiHel AL et at(Fig.
3).

4) bracket ZZo0| 28t HE

junior bracketol| | wide bracketo]4 B¢} £ o}
#2& el g, wired} slotAto] 9o bindinge|
ol Zxosdrch ¢°ztxoA bracketF 3ol 2
g ool o A #A&ste AFe Looh(Fig.
3).

b3 e Aaae T Eolol dal £Ao2 2
S gAd N 2 g3 § 29 42l o4
A AR A (f=uN) 0|2 Festa 4Ae 4%
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1) wire® 3ol 28t H&

HAZ FAA7, MBS Foplxe S
Aoz 4z¥ T2 wAL wiresh Ads At
Burstone®”®o] o8 A% F-—titaniumi A &
wire: stainless steel wireol] u|3} L/D rater}
o} A %8 27 ¥ rectangular wireE A&
3ted Ao R 25 20 ey £A7F A
Ae 24 4 gla el 5 AHe Ao
o2 Ay Aol JEp S ebRE o2 24
39} ofo] Wi § 74 f—titanium wired ute} o}
£ 3F o) FA A ole AAA g2 7 F 3
oo} o] Garner5'¥e Adg Zxez YA
ah A o] H& Aokl e o] AAHE
o] &3 S glow, Hoje TF o]Fol
continuous arch® 4 B v} segmented 3 & se-
ctional arch wire&. 4 ¢ A48 n#d) £ at 5,

2 Adgel 85 stainless steel wires} 8-
titanium wireZ FAAAGe|Hos I A g
%A slgdoh, B—titanium wireol E 9 4 g v}
stainless steel wire®] Zwivch &4 A AA A
Ax, olzid Zwle AA A ifo]rt stainless
steel wire9} g—titanium wireo] =pa2 Aol &
whAl g oh s Al ok (Fig. 4).

Fig. 4. Scanning electron micrographs of 0.016 x 0.022 inch stainless steel wire (a) and 0.016 x
0.022 inch B-titanium wire (b) used this study.
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A COMPARATIVE STUDY OF FRICTIONAL RESISTANCES
BETWEEN ORTHODONTIC BRACKETS AND ARCH WIRE

DURING SLIDING MOVEMENT OF TEETH

Jung-Mi Min, Cheong-Hoon Suhr
Department of Orthodontics College of Dentistry, Seoul National University.

— Abstract —

The purpose of this study was to evaluate and compare frictional forces generated between
orthodontic brackets and arch wires. Independent variables were chosen for study: arch wire
size and shape, arch wire material, bracket width, and second-order angulation between bracket
and arch wire. Kinetic frictional forces of stainless steel (0,014", 0.016", 0.018", 0.016" x 0.022",
0.018” x 0.022"), p-titanium (0.016" x 0.022") arch wires were measured on wide and junior
edgewise twin brackets (0.018" x 0.022" slot). Instron was used to pull arch wires while 0°,
3°, 6, or 9° angulation between and wire and bracket was given.

The results were as follows:

The frictional force of f-titanium wire was larger than that of stainless steel wire.
The frictional force was generally increased as the size of wire is increased.

The frictional force of rectangular wire was larger than that of round wire.

As second order angulation was increased, the frictional force was also increased.

L ok W=

The frictional force was larger on a wide bracket than on a junior bracket.
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