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ABSTRACT

EFFECT OF SURFACE DEFECTS AND CROSS-SECTIONAL CONFIGURATION
ON THE FATIGUE FRACTURE OF NITI ROTARY FILES UNDER CYCLIC LOADING

Yu-Mi Shint, Eui-Sung Kim?!, Kwang-Man Kim?, Kee-Yeon Kum®*
Department of Conservative Dentistry, *Dental Materiaks, Yonse University

The purpose of this in vitro study was to evaluate the effect of surface defects and cross sectional configu
ration of NiTi rotary files on the fatigue life under cyclic loading. Three NiTi rotary files (K3™, ProFile®,
and HERO 642%) with #30/.04 taper were evaluated. Each rotary file was divided inte 2 subgroups: control
{no surface defects) and experimental group (artificial surface defects). A total of six groups of each 10
were tested. The NITI rotary files were rotated at 200rpm using the apparatus which simulated curved
canal (40 degree of curvature) until they fracture. The numbear of cycles to fracture was calculated and the
fractured surfaces were observed with a scanning electron micrescope. The data were analyzed statistically.
The results showed that experimental groups with surface defects had lower number of cycles to fracture
than control group but there was only a statistical gignificance between control and experimental group in
the K3™ {(p<0.05). There was no strong correlation between the cross sectional configuration area and frac
ture registance under experimental conditions. Several of fractured files demenstrated characteristic pat
terns of brittle fracture consistent with the propagation of pre existing cracks.

This data indicate that surface defects of NiTI rotary files may significantly decrease fatigue life and it
may be one possible factor for early fracture of NiTI rotary files in clinical practice. [J Kor Acad Cons Dent
20{8):267-272, 2004)

Key words © Surface defect, Cross sectional configuration, Cyclic fatigue, Brittle fracture, Ductile frac
ture, NiTi rotary files
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Figure 1. Cross-sectional configuration of K3™, ProFile?, and HERO 6422,
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Table 1. Study Design of control and experimental groups.

#E2E soid W2 E 0fAs g

Control Experiment
Group Sample No,
(Na surface defect) (Surface defects)
Ka™ #30/ .04 #3304 10
ProFile® #30/ .04 #30/.04 10
HEROC 642% #30/ .04 #3004 1%

Figure 2. The apparatus developed for fracturing NiTi
rotary files under cyclic loading (Schneider & curvat-
urel 4070,

9 TLE K™ ProFile® 2 HERO

Z=i]
zhzh 107849 & 30702 ARSI (Table 1),

g 2909)
6420 33
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268



CHEAIBHE S (] vl 29 No. 3 200

Table2 Ngan number of cyeoles to fracture and statisti-
cal comparison between confrol and experimental
group of each file system.

Group Control Experiment  Statistical
Mean £ S Mean £ SD difference
Ka™ 255 + 48 198 + 54 S
ProFile® 425 £ 71 388 + 99 NS
HERO 642° 393 + 29 360 £ 80 N3

30 Statistically significant at p ¢ 0.05 (Wileazon Rank
Suen Test), NS Non-significant

Nurnher of cycles to fracture — Time to fracture (sec) x5
{300 rpm — 300 cyeles/mind

Figure 3. A4 SEM image of sweface defect
(arrow) of K™ (experimental group, % 150).

Table 3. Statistical comparison between the number of

cyeles to fracture and the cross sectional configuration

area at b mm level,

Crogs-sectional  Control  Experimental  Stabistical
arealmn?y  Mean £ 8D} (Mean £ 8D} slenificance

K3™ Q4010008 255%43 198+ 54
338 + 99 5_' f
360 + 80

Profild® 0382 £ 0004 426+ 71
HERO 642% 0,399 + 0.008 393 + 29

1 Statistically significant between cross sectional area (Ds) and
number of cycles to fracture (Kroskal-Wallis test, p £ 0.05)

Group

Figure 4. 4 SEM image of the fractured
surface of HERO 642% file after cyclic
leading: a amtrol group (% 150),

Figure 5. & higher magnification view of the Figure 8. & SEM image of the fractured  Figure 7. 4 higher magnification view of
rectangular area shown in Fizure 4. surface of ProFile® after cyclic loading  brittle fracture (BF) area shown in
Ultimate ductile fracture region that are  (sxperimental group, *150)0 The left  Figure 6. A region of brittle fracture ia
typically characterized with microvold square area shows a reglon of brittle  shown origlnating from the pre-exzisting
formation and dimpling are seen (21000).  fracture (BF) which transit to ultimate  surface defects (% 500),

ductile failure (DF).
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