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Fabrication of TiNi alloy matrix composites with near-zero thermal
expansion behavior and their properties
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Abstract: TiNi alloy based composites tailored by Mg alloy (AZ91D) were fabricated by powder metallurgy process
combining with pressureless infiltration technique, which possess low density, high strength and the near-zero thermal
expansion performance. The results show that, the AZ91D/TiNi composites exhibit near-zero thermal expansion
performance at a certain temperature range when the AZ91D alloy mass fraction is between 8.20% and 13.95%. The
experimentally measured coefficients of thermal expansion (CTEs) of the composites are close to those theoretically ones
predicted by the rule-of-mixture (ROM). It is proposed that the negative thermal expansion (NTE) phenomenon of the
porous TiNi alloy originates from the volume change accompanying the phase transformations of the TiNi alloy matrix.
The near-zero thermal expansion performance of AZ91D/TiNi composites is attributed to the combination of the NTE
produced by the porous TiNi alloy matrix and the positive thermal expansion provided by the infiltrated AZ91D alloy
phase. The introduction of AZ91D alloy has little influence on the phase constituents and transformation characteristics of
the bulk matrix, while significantly increasing the strength of the composite. At the meantime, the steady linear
superelasticity of the composites is maintained.
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Fig. 1 XRD patterns of porous Tiss,Nigs g alloy(a) and 8.20%
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Fig. 2 SEM images of 8.20%AZ91D/TiNi composite (a) and
EDS results of position 4 (b) and interface morphology of TiNi
matrix and Mg alloy (c)
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Fig. 3 DSC curves of porous TiNi alloy and AZ91D/TiNi
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Fig. 4 Thermal expansion property of porous TiNi alloy and
8.20%AZ91D/TiNi composite
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Fig. 6 Thermal expansion strain curves of porous TiNi alloy
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