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Abstract: The large phase transformation hysteresis of NiTiNb alloys renders them valuable for pipe connections. On the
basis of the properties of traditional NiTiNb alloys with high Nb contents (Nb =9 at.%), NiTiNb alloys with low Nb
contents (<3 at.%) offer a cost-effective alternative with low cost, superior superelasticity and shape memory effects. An
investigation of the effects of low Nb content on the microstructure, martensitic transformation behavior and compressive
mechanical properties of (Nis;Tiy)i00.Nb, (x=0, 0.5, 1.5, 3.0) alloys was carried out. The experimental results indicate that
increasing the Nb content to 3.0 at.% leads to higher martensitic transformation start temperatures and phase transformation
hysteresis. Additionally, the addition of Nb increases the elongation of the alloys, and a gradual decrease in both the
critical stress and critical strain is observed with increasing Nb content. Moreover, the (NisTiy),Nb; alloy has a high
strain recovery ratio of 99.9%, which is comparable to that of NiTiNb alloys with high Nb contents. Furthermore, the
(Nis Tig)eNb; alloy exhibits optimal compressive properties, demonstrating the highest phase transformation hysteresis of
38.7 K and a significant compressive strength of 1 912 MPa, surpassing most of the previously reported NiTiNb alloys with
high Nb contents and demonstrating good application potential.
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Fig.1 Phase and phase transformation behavior of (Nis Tis)x.Nb, (x=0, 0.5, 1.5, 3.0): (a) XRD patterns; (b) DSC cooling-heating
curves; (c) comparison between the transformation temperature hysteresis of the (Nis Tiy)sNb; alloys and other reported NiTiNb
all ()yS[B’M' 29-34]
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Fig.2 Microstructures and grain orientations of the (Nis; Tiy)00.Nb, (x=0, 0.5, 1.5, 3.0) alloys: (a~d) SEM images of the alloys;
(e) high-magnification images of the (d); (f~h) elemental distributions of Ti, Ni, and Nb; (i~1) grain orientations of the alloys
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Fig.3 Compression stress-strain curves of (Nis; Tis)100.Nb, (x=0, 0.5, 1.5, 3.0) alloys at room temperature: (a;~a,) uniaxial compression
stress-strain curves; (b;~b,) single-cycle compression stress-strain curves; (c,~c,) cycle compression stress-strain curves from the second
to tenth cycles
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Fig.4 SEM images of fracture surfaces of (Nis;Tix)i00.Nb, alloys at room temperature: (a) x=0; (b) x=0.5; (c) x=1.5; (d) x=3.0
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Fig.5 The variations in strains before predeformation and strain ratios, and comparisons of compression strength and 7}, between this
work and reported alloys: (a) variation in strain with Nb content; (b) variation in strain ratio with Nb content; (c) comparison of
compression strength and T}, between this work and reported alloys644]
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