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Research Topics 
・Development of log saw blades for tissue paper cutting
・Embrittlement of metals by gaseous hydrogen
・

Research Seeds 

Developed tissue paper log saw blades (see fig.1) with Toyo 
Knife Co. feature precise, clean cuts and extended cutting 
longevity. Introducing a new heat treatment process 
designed for high rotational speeds without edge vibration 
was brought from our latest research results of materials 
science and also vibration engineering (please see Dr. 
Hamanishi's page). 
[Seeds: Materials processing for commercial steels: 
(quench and tempering, nitriding, laser processing)] 

Fig. 1  Log  saw  blade . 

Hydrogen embrittlement is a complex 
phenomenon that affects a large 
class of metals. Our research group 
(NIT, Sendai and NIMS) uses 
novel testing method (see Fig. 2) 
developed by Dr. Ogata (NIMS) to 
evaluate the effects of gaseous 
hydrogen on mechanical 
properties of structural materials 
for hydrogen station and/or 
aerospace applications. 

[Seeds: mechanical testing at various 
environments] 

 Fig. 2 Hydrogen embrittlement test system. 

Related Technology 
・Mechanical properties measurement system
・Laser processing machine
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Research Topics 
・Synthesizing metal-based composites by mechanical alloying
・Structural analysis and microstructural observation using electron microscopy

Research Seeds 

1. Synthesis of metal-based composites by mechanical alloying
Figure 1 shows a cross-sectional TEM image of spherical fine β-FeSi2 by a converge

mill (CM). The selected area diffraction pattern in Figure 1 revealed that the powder 
consists of non-equilibrium phase involving nanocrystallite β-FeSi2 [1]. Such direct 
synthesis of the spherical fine powder is difficult using other ball milling machines. The 
CM is a powerful, quick, and low-contamination process that can be applied to 
development of new functional materials and fine powder materials. Furthermore, we 
are studying mechanical properties of green compact. 

The long-period stacking (LPS) type Mg alloy is attracting attention as a
next-generation lightweight structural material. A new phase with a 10H-type LPS 
structure was found in an Mg75Al10Y15 alloy annealed at 823 K [2]. Figure 2 shows a 
Cs-corrected STEM image and structural model of Mg75Al10Y15 alloy. The bright dots in 
Figure 2 (d) correspond to Y atom. We clarified that an Mg75Al10Y15 alloy has a 
highly ordered arrangement of L12 structural block consisting of Y and Al atom. 

・Synthesis of metal-based fine composite powders
・Structural analysis of materials using electron microscopy

2. Structural analysis and microstructural observation by electron microscope

Figure 1       Figure 2   
[1] M. Takeda et al., 16th International Microscopy Congress, Sapporo 1629 (2006)
[2] M. Takeda et al., Philosophical Magazine, vol.98 (2018) 2247-2256
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