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Fabrication and Characterization of TiNi Shape Memory Alloy Fiber
Reinforced 6061 Aluminum Matrix Composite
by Using Hot Press
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Abstract

Al alloy matnx composile with TiNi shape memory fiber as reinforcement has been fabricated by
hot pressing to investigate microstructures and mechanical properties. The analysis of SEM and EDS
showed that the composites have shown good interface bonding. The stress-strain behavior of the
composites was  evaluated at termperatures  between 363K and room temperature as a  function of
prestrain, and it showed that the yield stress at 363K was higher than that of the room temperature.
Especially, the yield stress of this composite increases with increasing the amount of prestrain, and it
also depends on the volume fraction of fiber and hewt treatment. The smartness of the composite is
given due to the shape memory effect of the TiNi fiber which generates compressive residual stress i
the matrix material when heated after being prestrained. Microstructural observation has revealed that
interfacial reactions occur between the matrix and fiber, creating two intermetallic layers.
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Fig. 1 Fixture for keeping TiNi shape memory
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Fig. 2 Schematic diagram of hot pressing
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(b) Tensile test specimen
Fig. 3 The shape of composite freeform and specimen
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Fig. 4 The Vickers hardness as a function of aging
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Fig. 5 SEM  micrograph  of the TiNi/AI6061
composite  made by various  processing

conditions
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Table 1 Mechanical properties of Al6061 and TiNi
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Fig. 14 Analysis and experimental results of the
fensile strength in the composite as a
function of pre-strain of TiNi fiber
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