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Abstract

Four kinds of Japanese swords were studied by a neutron transmission method. Three of them were produced in 14th and
15th century in Muromach era, and one is in 20th century, a modern sword. We performed Bragg edge transmission
measurements and tomography measurements. The Bragg edge imaging gave crystallographic information, namely,
distributions of crystallite size, preferred orientation, lattice plane distance and its broadening. From these data we could
observed some differences among the swords. Especially, Quenched area decided by the lattice broadening was larger in
a modern sword than old swords. Among the old swords some differences in the crystallite size and the preferred
orientation were observed. We found some precipitates in the modern sword in the tomographic image.
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Figure 1. Results of single Bragg-edge fitting
analysis at (a) the blade body region and (b) the
cutting-edge regionl™,
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Figure 2. Imaging result of FWHM of the
distribution of {110} crystal lattice plane spacing at
the dip regiont,
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Figure 3. Coarse-grain type transmission spectrum
observed near the notch at the back of the tang regionl™l.
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Figure 4. Imaging of crystallite size of (a) the tang
region, (b) the middle region and (c) the tip regionl™,
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Figure 5. 2D maps of the lattice (110) plane spacing
di1o (A) of the Sukemasal®l.

Figure 6. 2D maps of the edge broadening wiio (A) of
the Sukemasal®l,
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Figure 7. 2D maps of the projected density pt
(10%2cm?) of the Sukemasa. The projected densities
for the red area in (a) exceed the maximum scale of
the current plotstl.
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Figure 8. 2D maps of the crystallite size s (um) of
the Sukemasal®l.
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Figure 9. 2D maps of the preferred-orientation
parameter r of the Sukemasa. The values of r in the
red areas of (a) exceed the maximum scale of the
current plotstel.
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Figure 10. 2D maps of the lattice (110) plane
spacing di10 (nm) of the Masamitsul®l.
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Figure 11. 2D maps of the edge broadening wi1o (nm)
of the Masamitsul®
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Figure 12. 2D maps of the projected density pt
(10%cm?) of the Masamitsul®,

Crystallitesize ( um)

Figure 13. 2D maps of the crystallite size s (um)
of the Masamitsul®.,
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Figure 14. 2D maps of the preferred-orientation
parameter r of the Masamitsut®l.
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Figure 15. The computed tomograms around the
middle area of the blades of the ancient Japanese
swords (a) Morikage and (b) Sukemasa and the
modern Japanese sword (c) Masamitsull,
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