


Researchers from Risø National Laboratory and Argonne employed a novel experimental technique at X-
ray Operations and Research (XOR) beamline 1-ID at the Argonne Advanced Photon Source (APS) to
demonstrate that the formation of dislocation structure in a macroscopic sample can be observed during
deformation. This work provides revolutionary microscopic insight into the collective behavior of defects
under load. Such data provide decisive tests of advanced models of the strength of materials.
See: Bo Jakobsen1, Henning F. Poulsen1, Ulrich Lienert2, Jonathan Almer2, Sarvjit D. Shastri2, Henning O. Sørensen1, Carsten Gund-
lach1, and Wolfgang Pantleon1, “Formation and Subdivision of Deformation Structures During plastic Deformation,” Science 312(5775),
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Researchers from Johns Hopkins University, Ames Laboratory, and Argonne used the XOR 1-ID beamline
at the APS to measure elastic strain on a bulk amorphous metallic alloy. This study shows that elastic strain
in metallic glass can be measured accurately with high-energy x-ray scattering.
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With help from the XOR 2-BM beamline at the APS, researchers from the University of Maryland, the GE
Global Research Center, Argonne, Hirosaki University, the University of Minnesota, the Caesar Research
Center, Ruhr-Universitat Bochum, and the University of Maryland discovered a promising area from which
better shape memory alloys for medical, electronic, optical, and other applications may spring.
See: Jun Cui1,2, Yong S. Chu3, Olugbenga O. Famodu1, Alfred Ludwig6,7, Sigurd Thienhaus6,7, Manfred Wuttig1, Zhiyong
Zhang5, and Ichiro Takeuchi1,8, “Combinatorial search of thermoelastic shape-memory alloys with extremely small hysteresis
width,” Nat. Mater. 5, 286 (1 April 2006). DOI: 10.1038/nmat1593
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Researchers from the Lawrence Livermore and Oak Ridge national laboratories using XOR/UNI beamline
33-BM-C at the APS imaged details of a crucial microstructural transformation that occurs in a workhorse
titanium alloy during heating.
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Researchers from Oak Ridge National Laboratory used XOR/UNI beamline 34-ID at the APS to study the
structural changes that occur in the welds of Ni-based, single-crystal alloys. Their study shows that it is pos-
sible to retain the quasi-single-crystalline structure of Ni-based, single-crystal superalloys under certain
welding conditions.
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