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Structural Design for Suppressing Flexural Stress
in Layered Ceramic System
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Recycle Technology of Byproducts and Wastes
from Iron and Steelmaking Process

He 4, HW. Gudenau
Institute of Ferrous Metallurgy, RWTH-Aachen, Germany
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Fabrication and Microstructural Optimization of
Poor-Sinterable and Functional Ceramics Using a
Spark Plasma Sintering Process
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Numerical Analysis on Crack Propagation

Behavior in Ductile/Brittle Layered Composites

B X, Manabu Enoki*
SR AT MR MBS, "SANsiD MBSt

For the materials design bringing into the best performance of
ductile/brittle layered materials, the factors controlling fracture mode
were investigated by numerical analysis. A new method, which can
deal with dynamic crack propagation, was developed to predict
crack nucleation toughness (KN) and crack propagation resistance
(R-curve). An in-situ cracking phenomenon was demonstrated
successfully by embedded cracking element in the brittle layer.
Calculated critical thickness ratio, (tm/tc)cri, for the transition from
single cracking to multiple cracking showed good agreement with
the reported experimental values. Work-hardening in ductile layer
plays dominant role for multiple cracking, and residual compressive
stress in brittle layer contributes to enhanced resistance for crack
propagation. With minimized assumptions and an ability to consider
residual stress, the proposed method is expected to be useful in
analyzing the crack propagation behavior in composite materials.
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