LHBHIA| BHEZES}S| ] - Vol 34, No. 1, 2009

cxrois i
ST ORI - 2l upEY - sl ZHE

A=) & 2 & & = Zz3 A=) & & I A=)
TR PR LD BN SR R kL FL

ABSTRACT

STRESS DISTRIBUTION FOR NITI FILES OF TRIANGULAR BASED AND RECTANGULAR BASED
CROSS-SECTIONS USING 3-DIMENSIONAL FINITE ELEMENT ANALYSIS

Hyun-Ju Kim?, Chan-Joo Lee?, Byung-Min Kim?, Jeong-Kil Park!, Bock Hur*, Hyeon-Cheol Kim**
!Department of Conservative Dentistry, School of Dentistry,
“Division of Precision Manufacturing Systems, Pusan National University, Busan, Korea

The purpose of this study was to compare the stress distributions of NiTi rotary instruments based on
their cross—sectional geometries of triangular shape-based cross-sectional design, S-shaped cross—sectional
design and modified rectangular shape-based one using 3D FE models.

NiTi rotary files of S-shaped and modified rectangular design of cross—section such as Mtwo or NRT
showed larger stress change while file rotation during simulated shaping.

The stress of files with rectangular cross-section design such as Mtwo, NRT was distributed as an inter-
mittent pattern along the long axis of file. On the other hand, the stress of files with triangular cross-sec-
tion design was distributed continuously.

When the residual stresses which could increase the risk of file fatigue fracture were analyzed after their
withdrawal, the NRT and Mtwo model also presented higher residual stresses.

From this result, it can be inferred that S-shaped and modified rectangular shape-based files were more
susceptible to file fracture than the files having triangular shape-based one. (J Kor Acad Cons Dent 34(1):1-
7,2009)

Key words: Nickel-titanium file, Stress distribution, Triangular, Rectangular, Cross-sectional geometry,
Finite element
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Figure 1. Cross-sectional and longitudinal geometries of four
NiTi files: (A) ProFile .06 / #30, (B) HeroShaper .06 /
#30, (C) Mtwo .05 / #30, (D) NRT .06 / #30.
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Figure 2. Final FE models of four NiTi files and simulated
root canal: (A) ProFile .06 / #30, (B) HeroShaper .06 /
#30, (C) Mtwo .05 / #30, (D) NRT .06 / #30.
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Figure 3. External surface and internal
sectional view of stress distribution during
simulated root canal shaping: (A) ProFile
.06 / #30, (B) HeroShaper .06 / #30, (C)
Mtwo .05 / #30, (D) NRT .06 / #30.
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Figure 4. The stress changing cycles of the
nodes (red point) where maximal von
Mises stresses were concentrated.
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Figure 5. The residual stress distribution after elastic
recovery of withdrawn file (A: ProFile 326 MPa, B
HeroShaper 352 MPa, C; Mtwo 448 MPa, D; NRT 571
MPa).
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