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Table 1 The real electric currents and theoretical temperature calculated by the use of the Law of Energy Conservation of

superelastic nickel-titanium alloy wire after an application of the different levels of electric currents in 3, 4 or 5 seconds

Electric current Real electric Theoretical temperature
(level) current (°c)
(ampere)
3 seconds 4 seconds 5 seconds
1 2.59 97.4 121.5 145.6
2 3.89 188.2 242.6 297.0
3 5.25 322.3 421.4 520.5
4 6.57 490.6 645.8 801.0
5 7.90 698.2 922.6 1,147.0
6 9.36 970.0 1,285.0 1,600.0
7 10.65 1,248.5 1,656.3 2,064.1
8 11.90 1,552.5 2,061.7 2,5670.8

9 13.15 1,890.3 2,512.0 3,133.8
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Fig. 2 The machine for perpendicularity bending of a wire
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Table 2 The optimum electric current level and mean of angle measured from the inner border of Sentalloy Heavy (S) and

NiTi (N) and divided sample groups.

Types of  Stimulated time Optimum electric Mean of angle
Sample group
wire (second) current level (degree)
S 0 0 0 1
3 4 122.15 2
4 3 124.00 3
5 3 120.00 4
N 0 0 0 1
3 4 121.00 2
4 3 123.50 3
5 3 119.50 4

Jwaawi 2 mignmeiaiouas wdsnuuanegu
YDIVWIAUTIAUNAL VBINIALTUNEARY TRALTNI WU
4 nga luszozn1sdunay 4 seozin 1o a9l3luansnefi 3
waT 4 lagwuin

B T R L T AT TR C TR PRk PYA C- T
wazl@sunszu Wi dimanz o fieduandranuluynazes
NNIAUNAL Umifuﬂfcju‘ﬁ' 1 ﬁ'umjmﬁ 3 b STUTMIAUNAL

2.0 V.

— AARYTITWIALIIAUNALVBIAIN ﬁgﬂni:ﬁu
ad v v L3 dl
lagatlvanusananussdumulnidinsz as9 A

LANANINH ﬁﬂ"lme@mﬁ‘ulunmw:msﬁuné’m yNLIn

o '

NEUN 2 NUNJNN 3 T4 TTUEMIAUNAY 1.0 LAz 0.5 WA
' A
a
9

2
U 3 NUNGNN 4 3TULMITAUNAY 0.5 N, IUNG

' '
[ =

i 2 NUNAWN

q

4 ldflanuuandrenulunnizeznis

= o
AUNIL

23



24

Kunlayanapak S, et al CU Dent J. 2005,28:19-28

P ' a ' =] A o A o a a
AIWN 3 L ANANRRYUAS IWDEILLWIIAIZFTUVDITWIALIIAUNAL (WIAU) VBIAIALTUNDRNDE THALIN (S) LLﬂzﬂ’J(ﬂvL%vL'Yl (N)
luszoensdunay 4 szoe
Table 3 Mean and standard deviation of deactivation force (newton) of Sentalloy Heavy (S) and NiTi (N) at 4 deactivation

distances

Mean of deactivation force (M) and standard deviation (SD)
at 4 deactivation distances

Types of Sample

wire group 2.0 mm 1.5 mm 1.0 mm 0.5 mm
M SD M SD M SD M SD
S 1 12.467 0.344 4.765 0.170 4.764 0.156 4.407 0.204
2 13.666 0.370 6.102 0.426 6.062 0.360 5.278 0.216
3 12.977 0.591 5.628 0.482 5.595 0.447 5.065 0.424
4 13.726 0.475 6.374 0.179 6.312 0.194 5.366 0.376
N 1 15.400 0.393 5.765 0.088 5.488 0.173 5.275 0.183
2 16.130 0.281 6.802 0.257 6.200 0.464 5.968 0.435
3 15.941 0.350 6.483 0.432 5.898 0.535 5.674 0.748
4 16.137 0.282 6.888 0.162 6.257 0.457 6.000 0.557

A1597 4 1 @INTUSHUANUITITaN VaIARA B IUUIALIIAWNAUVBIRIALTUNEANY TRaLaWd d28 DavuawWalyd Nzys
MTAUNAY 2.0, 1.5 LA 0.5 VARNAT WAZAIY DALNNLTW NIZLLAITAUNAY 1.0 VAANAT
Table 4 The Multiple Comparisons of mean of the deactivation force of Sentalloy Heavy by Bonferroni test at 2.0, 1.5 and

0.5 mm deactivation distance and by Tamhane test at 1.0 mm deactivation distance

Comparison between p-value at 4 deactivation distances
sample groups
2.0 mm 1.5 mm 1.0 mm 0.5 mm

1 2 0.000* 0.000" 0.000" 0.000*
1 3 0.102 0.000" 0.001* 0.000*
1 4 0.000* 0.000" 0.000" 0.000*
2 3 0.010* 0.024* 0.112 0.872
2 4 1.000 0.515 0.369 1.000
3 4 0.005* 0.000" 0.003* 0.255*

* Statistically significant difference at p < .05
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Table 5 The Multiple Comparisons of mean of the deactivation force of NiTi by Bonferroni test at 2.0, 1.0 or 0.5 mm

deactivation distance and by Tamhane test at 1.5 mm deactivation distance

Comparison between

p-value at 4 deactivation distances

sample groups

2.0 mm 1.5 mm 1.0 mm 0.5 mm
1 2 0.000" 0.000" 0.004~ 0.032*
1 3 0.005* 0.008* 0.240 0.580
1 4 0.000* 0.000* 0.002* 0.022*
2 3 1.000 0.083 0.751 1.000
2 4 1.000 0.946 1.000 1.000
3 4 1.000 0.022* 0.421 1.000

* Statistically significant difference at p < .05
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Abstract

Objectives To study the deactivation force of superelastic nickel-titanium alloy wires treated by the
direct electric resistance heat treatment method and to compare the deactivation forces of treated and
non-treated groups in the same brand.

Materials and methods The distal ends of 0.016 x 0.022 inches” preformed rectangular archwires,
Sentalloy Heavy type (Tomy Co.Ltd.) and NiTi (Ormco Co.Ltd.) were cut into 21.5 millimeters and
tested by three-point bending method to study the deactivation force at 4 deactivation distances (2.0,
1.5, 1.0 and 0.5 millimeters). The optimum electric currents for wire bending in 3, 4 or 5 seconds were
used for treating the wires. Calculated by using the Law of Energy Conservation, the theoretical
temperatures were referred.

Results The means of the deactivation forces were analytically compared by a One-Way ANOVA
at p = .05. In each brand and every deactivation distance, the deactivation forces between the treated
and non-treated groups were significantly different.

Conclusion The deactivation forces in the treated group were higher than those in the untreated group
of each brand. In addition, the increasing in the deactivation forces of the treated group varied in

accordance with the theoretical temperatures between 421.4 and 520.5°C.
(CU Dent J. 2005;28:19-28)

Key words: deactivation force; direct electric resistance heat treatment method, superelastic nickel-

titanium alloy wire; three-point bending method




