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ABSTRACT 

The mechanical properties of uranium-niobium alloys evolve with aging at relatively low 
temperatures due to subtle microstructural changes. In-situ neutron diffraction 
measurements during aging of a monoclinic U-6Nb alloy at temperatures to 573 K were 
performed to monitor these changes.  Further, in-situ neutron diffraction studies during 
deformation of U-6Nb in the as-quenched state and after aging for two and eight hours at 
473 K were completed to assess the influence of microstructural evolution on mechanical 
properties. With heating, large anisotropic changes in lattice parameter were observed 
followed by relaxation with time at the aging temperature. The lattice parameters return 
to nearly their initial values with cooling.  The active plastic deformation mechanisms 
including, in order of occurrence, shape-memory de-twinning, mechanical twinning, and 
slip-mediated deformation do not change with prior aging. However, the resistance to 
motion of the as-quenched martensitic twin boundaries increases following aging, 
resulting in the observed increase in initial yield strength.   
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