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Abstract In this study TiNi/Al6061 shape memory composite is introduced as one of new material using a shape
memory alloy. High tensile strength of composite due to compressive residual stress in matrix by the shape memory ef-
fect of TiNi fiber can be produced. This composite can remove the tensile residual stress by the difference of coeffi-
cients of thermal expansion between fiber and matrix, one of the significant weak point of metal matrix composite. In
this paper, shape memory composites are made by squeeze casting. And then, microstructure and fatigue properties of
the composites by shape memory effect above inverse transformation temperature A; of TiNi alloy are discussed. The
results of the fatigue crack control properties of TiNi/Al6061 shape memory composite by a squeeze casting are sum-
marized as follows ; the effect of fatigue crack propagation control at 363K increases according to the increase of vol-

ume fraction and prestrain in composites.
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Fig. 2. Geometry of fatigue specimen.
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Table 1. Chemical composition of Al6061 (wt%).

Si Fe Cu Mn Mg Cr Zn Al
0.60 0.3 0.26 | 0.02 1.0 0.10 | 0.06 | Bal

Table 2. Mechanical properties of A16061.

Te at Tensile stressw Elastic Elongation

mperature

P (MP2)  |modulus(GPa)| (%)
R.T 135 64.3 11.9
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Fig. 3. Microstructure of TiNi/Al6061 compostite.
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Fig. 4. Microstructure of TiNi/ Al6061 composite age hardening for 2hr at various temperature. (a) 530 (b) 100T (c) 200 (d) 300
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Fig. 5. Thermal stability of matrix in TiNi/Al6061 composite. Fig. 6. Thermal stability of wire in TiNi/Al6061 composite.
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Fig. 7. Relation between crack growth rate and stress intensity
factor range at R.T.
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Fig. 8. Relation between crack growth rate and stress intensity
factor range at 363K.
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Fig. 9. Relation between crack growth rate and stress intensity
factor range at R.T. and 363K.
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