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Table 1 Crystallite size (D), mean square of lattice strain (<&?>*?), dislocation density, and outer cut-off radius

of dislocation (R.’) of the cold-rolled copper alloy, which were estimated from different analytical procedures.
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Development of analytical method of microstructural defects of alloys
by using high-resolution X-ray diffraction

Analytical science
S. Sato, K. Wagatsuma

Abstract

In deformed microstructures of alloys, lattice strain is induced by dislocations, and small-angle
boundaries and cell structures develop by arrays of dislocations. These characteristics of
microstructures can be observed by X-ray diffraction. Recent theories on line profiles of X-ray
diffraction peaks allow us to evaluate these dislocation-related microstructures quantitatively. We
have developed a new X-ray diffractions system for the line profile analysis, which has high-flux
incident bean, high-angular resolution, and high-energy resolution. The microstructural recovery
during aging process for precipitate-hardenable copper alloys was examined by using the X-ray
diffraction system. According to the results obtained by the line profile analysis, the massive
rearrangement of dislocations occurs at the onset of overaging, which results in Ostwald ripening
of precipitates. The decrease in the dislocation density at the onset of overaging is dependent on
the kind of solute elements remained in a copper matrix. The characteristics of tensile-deformed
microstructures of austenitic steels with low stacking fault energies were also studied with the line
profile analysis. The dislocation density increases with an increase in nominal tensile strains, and
is almost independent of the stacking fault energies of the steels. The crystallite refinement is
enhanced with a decrease in the stacking fault energies. With these analytical results, the
effectiveness of the line profile analysis on microstructural evolutions of alloys was discussed.
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