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Fig 1. Tooth specimens. A, Uni-directional FRC with
resin coating in the interproximal area; B, uni-
directional FRC without resin coating in the
interproximal area; C, woven FRC with resin coating
in the interproximal area; D, woven FRC without
resin coating in the interproximal area; E, stainless
steel rectangular wire; F, stainless steel round wire.
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2 Peyron £79 ATE ulgo R loading FF
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HE 098 kNS AlQstn Aoy 2o 7hedt
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7] 98 5 BE ttestS AlFsich
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Fiber-reinforced compositell AE|QI2|AZt 2f0]0{e] W23iE H|T

Fig 2. Fatigue testing machine. A, Upper arm was fixed and

schematic of test.
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Fig 3. Fatigue test conditions. The ranges of pulsating
loac vere 0.49 kN, 0.735 kN and 0.98 kN. The force
which was applied was the type of sine wave.
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5 x 10° eycledl] =2al
F-o] nAg #ES Aelstae vad &
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—4&—- Steel rectangular

fatigue limit
§x10° cycle

Applied load, P (kN)

10° 10" 102 10°  10*  10°  10°
Life to Failure, N (cycles)

Fig 4. Relationship between life to failure and
applied load of stainless steel wire. The fatigue
fimit of rectangular stainiess steel wire was higher
than that of round wire. The sguare and triangle
shows the actual cycles when stainless steel
round and rectangular wires were dislodged from
resin. The dotted and solid curve shows the value
which the ftriangle and square values were
analyzed by regression analysis. The minus code
indicates compressive force.

g A8 J8eEE HEAZL 18 FE S
TN A4 gololto] 47 gfojolEE Tt I
=2e=7b B veElEAIRE (Fig 4) BAAZ f9
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Table 1. Comparison between stainless steel rectangular wire and stainless steel round wire of the mean

amount of fatigue limit at 0.735 kN (t-test)

Stainless steel wire 823 £ 012

638 + 008 NS

NS, not significant.

Table 2. Comparison between woven and uni-directional and coated and non-coated FRC of the mean

amount of fatigue limit at 0.735 kN (i-test)

Coated FRC 156 + 0.50
Non-coated FRC™" 0.88 + 0.33
p value *

21.3 + 0.87 *
803 + 060 *

*

" with resin coating in the interproximal area; ' without resin coating in the interproximal area. * p <005

“0.51 g ¢ae (woven)
--#— FRC {uni-directional)
Z -0.61
3
a
o ~0.7f
5]
o
E -0.81
a
Z-009 fatigue limit
| 5X10° cycle
-1.0 - - . - - -
10° 10" 10* 10° 10° 10° 10°

A Life to Failure, N (cycles)

-0.5- —&— FRC (woven)
—d- FRC (uni-directional)
Z -0.61
x
o
5 -0.7f
[
o
E -0.8
-
&-0.9 fatigue limit
5x10° cycle
-1.0 L . L . . .
10° 10" 10* 10° 10* 10° 10°
B Life to Failure, N (cycles)

Fig 5. Relationship between life to failure and applied load of FRC. A, FRC with resin coating in the
interproximal area; B, FRC without resin coating in the interproximal area. In A and B, the fatigue limit
of uni-directional FRC was higher than that of woven FRC.

%

ol AT (p > 0.05) (Table 1).
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- ORIGINAL ARTICLE -

Comparison of the fatigue limit of fiber-reinforced composites and stainless
steel wires when attached to the tooth surface for anchorage reinforcement

Moon-Jung Kim, DDS. MSD.? Soo-Byung Park, DDS, MSD, PhD"

This study was performed to compare the fatigue limit of stainless steel wires and Fiber-reinforced
composites (FRC) under conditions of permitting physiologic tooth movement. and to evaluate the
clinical value of FRCs which was used to reinforce the anchorage unit. The stainless steel wire
groups were divided into round and rectangular wire groups. The FRC groups were divided into
uni-directional and woven groups, with resin coating and without resin coating in the proximal area.
After the number of cycles to failure of each of the 6 groups were measured within the 5x10° cycle
fatigue limit simulating the orthodontic treatment period. the fatigue limit of each group was
compared with each other. The findings of this study were as follows. in stainless steel wires, the
fatigue limit of rectangular wires were higher than that of round wires. But there was no statistically
significant difference (p ) 0.08). In FRCs with resin coating and without resin coating in the
interproximal area, the fatigue limit of uni-directional type was higher than that of the woven type
(p € 0.05). In uni-directional and woven type FRCs, the fatigue limit of FRC with resin coating in the
interproximal area was higher than that of FRC without resin coating (p  0.05). As the FRCs and
stainless steel wires did not fracture until the 5x10° cycle fatigue limit which clinically is useful, it
is sufficient to use FRC and stainless steel wire for reinforcing anchorage. When esthetics Is

important and the attachment of additional devices are necessary, it seems sufficient to use FRC
as anchorage reinforcement.

Korean J Orthod 2005:35(4):302-11

# Key words: Fatigue limit, Stainless steel wire, Fiber-reinforced composite, Physiologic tocth
movement

? Resident, ® Professor, Department of Orthodontics, School of Dentistry, Pusan National University
Reprint requests. Soo-Byung Park

Department of Orthodontics, Pusan National University Hospital, 1-10 Ami-Dong, Seo-Gu. Busan 602-739, Korea
+82 51 240 7447

sbypark@pusan.ac. kr
Received December 20, 2004. Last Revision March 3, 2006 Accepted March 6, 2005

311



