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The deformation of polycrystalline uranium 6 wt. % niobium (U6NDb) was studied in-situ
during uniaxial tensile loading by time-of-flight neutron diffraction. Diffraction patterns
were recorded at incremental stresses to a maximum of 450 MPa (~ 4% macroscopic
strain). Consistent with reorientation of the martensite variants by twinning, significant
changes in the diffraction peak intensities which were proportional to the plastic
contribution of the macroscopic strain were observed. Both the lattice parameters (a, b,
¢, and @) and interplanar spacings (dna) were determined as a function of applied stress.
Phenomenologically, the highly anisotropic stress response of the lattice parameters as
well as the individual lattice spacings can be related to deformation twinning.
Preliminary transmission electron microscopy studies identified the (130) and (172) as
active deformation twinning systems of U6Nb in tension.



