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Development of Microstructure Analysis Using Quantum Beam for Understanding
the Origin of Mechanical Properties and Microstructure Formation
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Fig.1 FWHM of diffraction peaks of the NIST standard powder
of LaBg, CeO,, and Si as a function of K=2sin6/A.
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Fig.2 The calculated FWHM of the 220 reflection of austenite
stainless steel as a function of dislocation density. The FWHM
is convoluted with the instrumental FWHM obtained from the
diffraction peaks of the standard LaB, powder.
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Fig.3 Comparison of diffraction peaks of the 220 reflection of annealed
copper and the 311 reflection of the standard LaB, powder.
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Fig.4 Variation of the measured FWHM of the 104 reflection of
the Al20s powder with the step size of 26. The step size was
varied from 1/20 to 1/2 of the FWHM.
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Fig.5 Dispersion of the FWHM of the 104 reflection of the Al2Os
powder with the variation of the peak intensity.
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Fig.6 (a) Wrong and (b) correct concepts of strengthening
mechanism based on the Hall-Petch and Bailey-Hirsch.
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Fig.7 Relation between equivalent strain and yield stress in cold
rolled specimens with various ferrite grain sizes?.
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Fig.8 Relation between equivalent strain and dislocation density in
cold rolled specimens with various ferrite grain sizes®.
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Fig.9 Relation between dislocation density and yield stress in
cold-rolled specimens with various ferrite grain sizes?.
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Fig.10 Dislocation generation and cell structure formation of the 316 stainless steel and Ni (4N). Arrows denote cell walls.
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Fig.11 Average KAM values at different step sizes of the Cu-Mg

alloy at true strain of 0.1 as a function of kernel radius*".
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Fig.12 Variations in total dislocation density and GND density with
the true strain evaluated by XRD and EBSD, respectively*’.
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Fig.13 Transitions of the diffractograms of the Fe-1.5Si-1.5Mn-
0.15C alloy during austempering at 673 K.
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Fig.14 Peak fitting for the 111 reflection of the austenite observed at
150, 250, and 450 s from the start of austempering at 673 K.
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Fig.15 Changes in the lattice parameters of the high-carbon and

low-carbon austenite calculated by Gaussian peak fitting for
111 reflection of the austenite during austempering at 673 K.
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Fig.16 Changes in austenite volume fraction of the high-carbon and
low-carbon austenite during austempering at 673 K.
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