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1. Main Research Results  

We aim to develop technology for increased reliability of ceramics, which will be key components for realizing 

secure systems.  The main challenges are to provide basis for developing highly efficient superplastic forming 

of toughened ceramics.  Furthermore, we are developing modeling and simulation technology to make more 

reliable ceramic components by controlling microstructural heterogeneity during sintering.  The main research 

results are as follows; 

1) Grain boundary network dynamics 

A microscopic model is presented, which describes the sintering of equal-sized spherical  particles that 

differ in phase. The three-dimensional computer simulation of interface-reaction-controlled sintering was 

conducted using the Surface Evolver program. The deviation of dynamic contact angle from its 

equilibrium value was proportional to the contact line velocity and inversely proportional to the triple 

junction mobility. 

2) Superplasticity of nanocrystalline ceramics 

(1) SiAlON nanoceramics 

Nanocrystalline Ca-a SiAlON, which contain almost no intergranular glass phase, was developed.  

The SiAlON exhibited large plastic deformation with the stress exponent about 1 in the higher stress 

region, and n about 2 in the lower stress region.  But, the shear-thickening creep, which is often 

observed in glass containing SiAlON was not observed in this material.  This results show the 

mechanism of the shear-thickening creep is closely related to the presence of the glass phase 

(2) Plasticity of Fe-oxypnictides superconductor 

Recently an iron-based layered compound LaFeAsO0.9F0.1 has been reported to exhibit 

superconductivity.  The distinctive feature of the unit cell is the presence of two types of layers with 

different natures: insulating LaO layer and metallic FeAs layer.  We studied the plasticity of the new 

superconductor.  Extraordinary large deformation (up to true strain of 1.6, the height of the 

specimen reduced to 1/5 of the original height) was observed at strain rate of 10
-4

 s
-1

 and 1673K.  

XRD revealed the preferential orientation along crystallographic c-axis occurred during deformation.  

The superconducting phase (Tc – 16 K) could be retained after the deformation. 
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