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Ni-Ti shape memory alloy for dental nerve treatment devices was prepared by adding Mo to Ni-Ti alloy to
improve flexibility and fatigue fracture characteristics and simultaneously increase corrosion resistance. Surface
properties of the alloy were evaluated. Microstructure analysis of the Ni-Ti-xMo alloy revealed that the amount
of needle-like structure increased with increasing Mo content. The shape of the precipitate showed a pattern in
which a long needle-like structure gradually disappeared and changed into a small spherical shape. As a result of
XRD analysis of the Ni-Ti-xMo alloy, R-phase structure appeared as Mo was added. R-phase and B2 structure
were mainly observed. As a result of DSC analysis, phase transformation of the Ti-Ni-Mo alloy showed a two-
step phase change of B2-R-B19' transformation with two exothermic peaks and one endothermic peak. As Mo
content increased, R-phase formation temperature gradually decreased. As a result of measuring surface hard-
ness of the Ti-Ni-Mo alloy, change in hardness value due to the phase change tended to decrease with increasing
Mo content. As a result of the corrosion test, the corrosion potential and pitting potential increased while the cur-
rent density tended to decrease with increasing Mo content.
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EFFECTS OF MO CONTENT ON SURFACE CHARACTERISTICS OF DENTAL NI-TI ALLOYS
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Fig. 1. Failure of root canal treatment due to fracture in the
curved area of the tooth root

Table 1. Alloy design according to atomic ratio

2. o1

o ATgelA AR f&—;ﬂ AA S AxE T BT
(99.9%), Ni #2H99.9%), 2 Mo 41(99.9%)= Ol%oPO%
Ti-Ni(50-x)-Mo(x=0.1, 0.2, 0.3 , 0.4 , 0.5 at.%) 57}4 %
dow g AAISHL Table 13 2o A 9 A|AS
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23 Tt 200 g& H53 el ¥al 100 pm o2
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AlA Z3a3iTh

Samples Atomic ratio Atomlc'welg.h tX Atomic weight Weight
atomic ratio
Ni 49.90% 29.29 58.69 54.92
Ti 50.00% 23.94 47.88 44.898
Ni-Ti-Mo_0.1
Mo 0.10% 0.10 95.00 0.178
100.00% 100.00
Ni 49.80% 29.23 58.69 54.78
Ti 50.00% 23.94 47.88 44.867
Ni-Ti-Mo_0.2
Mo 0.20% 0.19 95.00 0.356
100.00% 100.00
Ni 49.70% 29.17 58.69 54.63
Ti 50.00% 23.94 47.88 44.837
Ni-Ti-Mo_0.3
Mo 0.30% 0.29 95.00 0.534
100.00% 100.00
Ni 49.60% 29.11 58.69 54.48
Ti 50.00% 23.94 47.88 44.806
Ni-Ti-Mo_0.4
Mo 0.40% 0.38 95.00 0.711
100.00% 100.00
Ni 49.50% 29.05 58.69 54.34
Ti 50.00% 23.94 47.88 44.776
Ni-Ti-Mo_0.5
Mo 0.50% 0.48 95.00 0.888
100.00% 100.00
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Fig. 2. Ni-Ti-Mo ingots
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Table 2. The condition of wire drawing for Ni-Ti-Mo alloy

Contents Condition
Diameter (mm) 5.00
Area (mm?) 19.44
Tensile strength (kg/mm?) 96.10
Max load (kg) 1868
Yielding load (kg) 1822
Yielding point (kg/mm?) 93.73
Elongation (%) 9.78
Area reduction (%) 43.79
Twist (cycle) 30.00
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Fig. 3. Optical micrographs of Ni-Ti-xMo alloy with Mo content
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Fig. 4. FE-SEM microstructures of Ni-Ti-xMo alloys with Mo content: (a) 0Mo, (b) 0.1Mo, (c) 0.2Mo, (d) 0.3Mo, (¢) 0.4Mo, and
(f) 0.5Mo
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Fig. 5. EDS analysis result of Ni-Ti-xMo alloy: (a) 0Mo, (b) 0.1Mo, (¢) 0.2Mo, (d) 0.3Mo, (¢) 0.4Mo, and (f) 0.5Mo
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Fig. 6. XRD analysis results of Ni-Ti-xMo alloy
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Fig. 8. Vickers hardness results of Ti-Ni-Mo alloy
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Fig. 9. Anodic polarization curves of Ti-Ni-Mo alloy in
0.9%NacCl solution

Fig. 10. FE-SEM corrosion morphologies of Ti-Ni-Mo alloys
after potentiodynamic test in 0.9%NaCl solution: (a, b)
without Mo and (c, d) with 0.4% Mo added
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