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 High sensitive magnetic sensors, such as SQUID, AMR, MI have applications in many 
fields: NDE, biosensor, geophysics, communication, automobile, aerospace. 

 Electromagnetic nondestructive evaluation is an effective method for safety 
evaluation of infrastructure.

 Improving the sensitivity of magnetic sensors. 
 Developing application systems of magnetic sensors. 
 Detection the depth, diameter and corrosion of steel rebar in concrete.

 D.F. He et al., Electromagnetic Nondestructive Evaluation, Vol. 42, 247-252, (2017).
 D.F. He et al., Progress in Electromagnetic Research Symposium, 3954-3956, (2016)
 D.F. He, et al., Sensors, 14, 10644-10649, (2014).

 High sensitive MI magnetic senso were developed. 
 Using the sensor, high sensitive eddy-current 

NDE  systems was developed. 
 Electromagnetic method was developed to 

evaluate the corrosion of steel rebar. 

 Commercializing the high sensitive magnetic 
sensor. 

 Commercializing the electromagnetic NDE system 
for the evaluation of steel rebar.
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Probe AD board

Effects of lattice defects on solid-solid phase transformation in Ti alloys based on molecular 
dynamics simulations. Crystal structure of single crystal and polycrystal, and atomic strain.
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Atomistic evaluation of microstructure 
formation in metals
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 Microstructures of Ti alloys, Fe alloys, and amorphous metals affect material 
properties such as mechanical properties.

 Thermal history and alloying elements affect microstructures of metals.
 Principles for controlling microstructure are required to develop new materials.

 Understand effects of alloying elements on the microstructure of Ti alloys, and the 
microstructure-plasticity relation in Fe alloys. 

 Unveil structural features dominating mechanical properties of amorphous metals.
 Understand dominant factors controlling crystallization from supercooled liquid.

 Y. Sato, C. Nakai, M. Wakeda & S. Ogata, Sci. Rep. 7 (2017) 7194.

 Evaluate alloying effects on microstructures of Ti
alloys, microstructure-plasticity relation in Fe alloys.

 Find structural and dynamic features in amorphous 
metals.

 Analyze crystallization process from liquid alloys. 

 Provide information for alloying design of 
microstructure in Ti alloys and mechanical 
properties in Fe alloys.

 Evaluate controlling factors for crystallization.
 Collaborative evaluation with experiment.
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Features of atomic displacement related to random 
atomic configuration in amorphous metals.

Evaluation framework of crystal nucleation 
process in supercooled liquid of alloys.
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