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Advancement of flash sintering techniques and development of
new functional materials F ) REEEIEE. LABIA

Materials research, Nanostructure Analysis and Design
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To improve conventional flash sintering method, we are within about 30 min, including furnace ramp process.
developing various techniques to improve flash sintering BT .
technique, for example, “shrinkage-rate controlled flash o _____ : N
(SCF)” method, in which the electric power dissipation is 15 - |
controlled appropriately to keep shrinkage-rate constant. o .
SCF method can complete the entire sintering process, ; . .
including the heating process, in a short time of about 30 N— L om |
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min for partially stabilized zirconia polycrystal.

(a) Linear shrinkage behavior against time during SCF performed for partially stabilized zirconia
polycrystal (3YSZ), and (b) Vickers K¢
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The electric field process can control point defect configuration that cannot be achieved in equilibrium state, for example, significant increase in
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photo luminescence intensity of Ga,O,, nitridation of oxides even in air. Further, the electric field process realizes ultra-high temperature treatment,
high speed quenching, and material exploration under non-equilibrium conditions using electric discharge phenomena. The electric field process is
expected to be a new material creation technology. We are conducting attractive researches by highly integrating the functional properties of the new

materials fabricated with nanoscale microstructure and atomic structure analysis using high-resolution transmission electron microscopy.
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Instantons formation of surface step-terrace structure for HAADF-STEM image of novel oxide showing high electrical conductivity
WAVE LENGTH / nm oxide singly crystal by electric field treatment that was produced by electric field treatment
Figure shows AFM topographic image taken from SrTiO, In the image, atomic columns with brighter contrast corresponds to those

Improvement of photoluminescence intensity by electric field treatment for Ga,0O, (001) surface after electric field treatment. of Ba cations and with darker contrast to those Ti cations.
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