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Bending of CR4 steel: Lattice strain measurement
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Statement of the Problem: In this work, effect of deformation and different orientations on CR4 steel sheet at lattice constant, crystallite size and lattice strain has
been analyzed.

Methodology & Theoretical Orientation: The samples were prepared by air bending using 1mm thick CR4 steel. Air bending was carried out on a universal testing
machine, using various sheet orientations, constant size of the specimen, constant process parameter and same tooling. Further, for analyses of deformation and
orientation on CR4 steel, X-ray diffraction spectroscopy was performed. The samples were cut by wire electric discharge machining (WEDM) and polished for X-ray
analysis. Qualex 2.1 software was used for analyzing the peaks, lattice constant was analyzed using Bragg’s law and lattice strain using Williamson-Hall’'s method.
Crystallite size was analyzed by Scherer’s method and Williamson-Hall’s method.

Conclusion & Significance: The lattice constant is found to be the smallest on rolled face and after bending it increases along thickness. Further, the lattice strain
was observed compressive in nature for all the three orientations. However, for O-orientation lattice strain (0.5%) was found to be more across the thickness as
compared to 90-orientation lattice strain (0.34%). Furthermore, the crystallite size was analyzed by Scherer’s method and Williamson-Hall's method, respectively. It
is found that the crystallite size by using Williamson-Hall's method is smaller than by using Scherer’s method. Further, crystallite size is observed to be the smallest
on the rolled face. Moreover, after application of bending force enhancement in the lattice strain is observed while the size of the crystallite is reduced noticeably.
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