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Figure 1 Artificial canal
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Table 1 Comparison of number of cycles to failure
File Number of cycle to failure
Mean difference p-value
Size Brand Alloy Taper meanzsd
K3 normal 0.02 8626.50+219.80
7115.50° < 0.001
25 K3 normal 0.04 1511.00£122.45
b
-270.50 < 0.001
K3XF modified 0.04 1781.50£159.55
K3 normal 0.02 3783.50+132.33
2803.50° < 0.001
30 K3 normal 0.04 980.00+144.34
b
-285.00 < 0.001
K3XF modified 0.04 1265.00£155.38
K3 normal 0.02 2242.00£117.55
1561.50° < 0.001
35 K3 normal 0.04 680.50+85.62
b
-867.00 < 0.001
K3XF modified 0.04 1047.50£111.59

a = mean difference of the number of cycle to failure between fixed tapered NiTi fles 0.02 and 0.04 with similar alloy and size
b = mean difference of the number of cycle to failure between regular NiTi fles and metallurgic improved NiTi files with similar tapering

and size
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Table 2

number of cycles to failure

Multivariable analysis of the association between the type of alloy used for fabricating the files or files tapering to the

Model Variable B p-value
Alloy
Normal 1 0.02
Modify 0.039 < 0.001
I (size 25)
Taper
0.02 1 < 0.001
0.04 -1.1018 < 0.001
Alloy
Normal 1 < 0.001
Modify 0.106 < 0.001
Il (size 30)
Taper
0.02 1 < 0.001
0.04 -1.043 < 0.001
Alloy
Normal 1 < 0.001
Modify 0.257 < 0.001
Il (size35)
Taper
0.02 1 < 0.001
0.04 -1.092 < 0.001
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Figure 2 Scanning electron micrographs show cross-sectional fracture surface of K3 (Ieft) and K3XF (right). The black arrow

indicates initiation of cracks
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Figure 3  Scanning electron micrographs show lateral surface of K3 (left) and K3XF (right)
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Figure 4  File fits to the artificial canal (left) and file is smaller than artificial canal (right)
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A Comparative Study of Factors Affecting Cyclic
Fatigue Resistance Between Tapering and Metallurgic
Improvement of NiTi Rotary Files

Panupong Jiradechochai* Chantida Pawaputanon Na Mahasarakham* Kunwara Thariya* Kamonporn Wangkuenklang**

PichayananChantarayotha*** Soranan Jaroonsakchai**

ABSTRACT

The purpose of this study was to evaluate factors affecting cycling fatigue resistance by comparing between
different tapers and metallurgic improvement of NiTi rotary files. Total numbers of 90 files;, no.25, 30, 35 of K3 files
(0.02, 0.04 fixed taper), and no.25, 30, 35 of K3XF files (0.04 fixed taper), were divided into 9 groups of 10 files each.
Samples were rotated in an artificial canal until fractured, and the number of cycles to failure were subsequently recorded. The
surfaces of fractured instruments were analyzed by using scanning electron microscope at 200 magnification to determine
the surface characteristics. The results showed that, among files with the same size, tapering of the files had more effects
on the numbers of cycle to failure than metallurgic improvement did. SEM analysis revealed that the fractured surfaces of
all instruments was due to cyclic fatigue. In conclusion, tapering of the files has more effects on cyclic fatigue resistance

than metallurgic improvement by R-phase heat treatment of NiTi rotary files with identical geometric characteristics.
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