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Study on fracture toughness unifying nanomaterials science and micro fracture
mechanics.
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Cracks were introduced on a specimen cut from a {011} silicon wafer by using
a Vickers indenter. The sample was heated in order to introduce dislocations at the crack tip. The
crack tip dislocations were observed by using high-voltage electron microscope, determining both
three-dimensional structures and Burgers vectors of the dislocations at the crack tip. It was found
that those dislocations shield the crack tip efficiently, which increases fracture toughness. In
addition to that, the activation energy for controlling process of the brittle-to-ductile transition
temperature was measured from the dependence of the transition temperature on the deformation rate.
It was found the value is close to that of dislocation glide at 50K in the condition of the strain
rate employed in the tensile tests performed in this study.
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