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Objectives: The purpose of this study was to evaluate the relation between intention-
ally induced internal stress and cyclic fatigue failure of .06 taper ProFile. Materials
and Methods: Length 25 mm, .06 taper ProFile (Dentsply Maillefer), and size 20, 25,
30, 35 and 40 were used in this study. To give the internal stress, the rotary NiTi files
were put into the .02 taper, Endo-Training-Bloc (Dentsply Maillefer) until auto-stop by
torque controlled motor. Rotary NiTi files were grouped by the number of induced in-
ternal stress and randomly distributed among one control group and three experimental
groups (n = 10, Stress 0 [control], Stress 1, Stress 2 and Stress 3). For cyclic fatigue
measurement, time for separation of the rotary NiTi files was recorded. The fractured
surfaces were observed by field emission scanning electron microscope (FE-SEM, SU-70,
Hitachi). The time for separation was statistically analyzed using two-way ANOVA and
post-hoc Scheffe test at 95% level. Results: In .06 taper ProFile size 20, 25, 30, 35
and 40, there were statistically significant difference on time for separation between
control group and the other groups (p < 0.05). Conclusion: In the limitation of this
study, cyclic fatigue failure of .06 taper ProFile is influenced by internal stress accumu-
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Figure 1. Representative image of cyclic fatigue testing
using inclined glass plane.
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Table 1. Time for separation of .06 taper ProFile

Internal stress on cyclic fatigue failure

Group #20 #25 #30 #35 #40
No.  Mean (sec) No. Mean (sec) No. Mean (sec) No. Mean (sec) No. Mean (sec)
Stress 0 10 183.71+41.82° 10 197.51+30.48° 10 147.32+8.32° 10 1005.14 + 88.58" 10 948.46 + 165.87"
Stress 1 10 189.55 + 28.45° 10 174.34 +54.48" 10 127.47+7.10° 10 406.88+62.51° 10 760.05 + 119.04°
Stress 2 9 170.00 +30.56"" 10 155.63 +10.34*" 10 115.81+4.74" 10 344.69 +48.80° 10 764.31 + 234.34°
Stress 3 9 141.25+27.25° 9 135.24+17.56" 10 127.43+10.18" 10 376.30+80.24° 10 799.01 + 25.47"

Same superscripts shows no statistically significant difference in same size.
Stress0, Stress1, Stress2 and Stress3 are grouped by the number of induced internal stress.

Figure 2. FE-SEM micrographs of separated surface of .06
taper ProFile. The surfaces in all experimental groups
showed same patterns of cyclic fatigue fracture. There is
no circular abrasion mark which is feature of surface of
torsional fracture. (a) #30 Stress 3 group (x200); (b) #35
Stress 3 group (x200). Black arrow, initiation zone; white
arrow, overload zone. FE-SEM, Field emission scanning
electron microscope.
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