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Preparation and functional properties of ultrafine lamellar
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Abstract: Based on the eutectic transformation of NbTi-TiNi, a series of hypereutectic NbTiNi alloys with NbTi and TiNi shape
memory alloy dual phase structure were designed and obtained by arc melling method. Such alloy is a kind of in-situ NbTi/TiNi
shape memory alloy composite with NbTi matrix and TiNi functional component. The reversible martensitic transformation tem-
perature and the volume fraction of the embedded TiNi can be controlled by adjusting the Ti/Ni atomic ratio and Ni (Nb) con-
tent of the alloy. After forging and wire drawing the NbTiNi alloy ingots, NbTi and NiTi phases became micron scale lamellas.
Then an ultrafine lamellar NbTi/ TiNi shape memory alloy composite wire with high yield strength was obtained. As the specific
surface area of ultrafine TiNi lamellar is large, and the interface bonding of the NbTi/TiNi phase is much strong, the coupling
effect between the NiTi lamellar and NbTi matrix can be represented effectively. The thermal expansion and mechanical proper-
ties were tested using dilatometer and universal tensile test machine. The results show that some new functional properties were
observed, such as high yield strength( more than 1. 6 GPa) , negative thermal expansion point memory effect and strain induced
modulus softening effect.
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Fig.3 Thermal dilatation results of 4. 6% prestrained
Nby, Tiy, Niy, wire
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Fig.4 Stress-strain curve of Nb,, Ti,Ni,, wire
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