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Evaluation of Microscopic Deformation Behaviors of Metal Matrix Composite
due to Heat Treatment by means of SFC Test and Acoustic Emission
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Abstract  Metal matrix composites(MMCs) have been rapidly becoming one of the strongest candidates for structural
materials for high temperature application. It is well recognized that MMCs always experience at least one large cool-down
from processing temperature before any significant applied service loading. Due to the large difference in thermal expansion
coefficient between the fiber and matrix, large thermal residual stresses generally develop in composites. It was reported
from many previous studies that the effects of thermal residual stress on mechanical properties and fracture behavior were
much more complex and dramatic than conventional engineering materials. Therefore it is crucial to evaluate the effect of
heat treatment which changes the characteristic of distribution of thermal residual stress in MMCs. Single fiber
composite(SFC) test hased on the balance in a micromechanical model is a quite convenient method to evaluate interfacial
shear strength(IFSS) and the failure mode of composite. In this study the effect of heat treatment on IFSS and the
microscopic failure mechanism of MMC is investigated by combining acoustic emission(AE) technique with SFC test. The
characteristic of AE signal, IFSS and microscopic failure mechanism due to heat treatment condition is discussed.

Keywords: metal matrix composite, heat treatment, coefficient of thermal expansion, residual stress, interfacial
shear strength, SFC test, acoustic emission
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