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1. Design for Secure Materials
Most ceramics are hard, chemically inert, 

and refractory. On the other hand, they are 
brittle in nature, and their strength is limited 
by microscopic defects. We aim to develop 
t h l f i d li bilit ftechnology for increased reliability of 
ceramics, which will be key components for 
realizing safe and secure systems. The 
ductile ceramics is still a dream, but, the 
finding of Ceramics Superplasticity brought 
about a unique net-shape manufacturing 
method for future ceramic industry. The 
main challenges are to provide basis for

3D-simulation of sintering

main challenges are to provide basis for 
developing highly efficient superplastic 
forming of toughened ceramics.
Furthermore, we are developing modeling 
and simulation technology to find a solution 
for forming more reliable ceramic 
components by controlling nano-micro 
structures
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