
 One solution for improving environmental issues is reducing weight of various things.
 Mg has been attracting considerable attention because of their lightweight. 
 Mg shows poor formability due to an anisotropic crystal structure (hcp), 

preventing usage in a wide field.

 Improving the formability of Mg by changing crystal structure to isotropic one. 
 Optimizing mechanical properties by controlling microstructures
 Obtaining novel functional properties
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Development of functional Magnesium alloys

 lightweight+shape memory 
⇒ aerospace material
ex. vibration mitigation of spacecraft, self-deployable frame

 Shape memory + biodegradable of Mg
⇒ medical device ex. stent

 Obtaining much higher strength

 Optimizing martensitic transformation 
temperature

 Decreasing the Sc content
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Using hcp/bcc phase transformation by alloying Mg with Sc

 Great demands to ultra-high-strength steel with the target of producing next 
generation steel structures and transportation vehicles for more efficient use of 
resources, energy, and a reduced amount of CO2 emission

 Poor resistance to hydrogen embrittlement in ultra-high-strength steel

 Microstructural design to enhance the resistance to hydrogen embrittlement on 
the basis of fail-safe concept .

 Development of ultrafine elongated grain structure through warm deformation.
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Ultra-High-Strength Steel with    
High Resistance to Hydrogen Embrittlement

 Various applications in structural material field. 
(ex. ultra-high-strength parts such as bolt with a 
fail-safe function (fail-safe bolts).)

 Realization of the mass production and larger 
size of the products.
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Ultrafine elongated grain structure

Relation between diffusible hydrogen 
content and notch tensile strength
in the developed (FS) and conventionally 

quenched and tempered (QT) steels 

Realization of  a 1.8 GPa-class ultra-high strength low-alloy steel 
with high resistance to hydrogen embrittlement 
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