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An Analysis of Nonlinier Stress-Strain Behavior of Porous Ceramics
with Distributed Micro Crack Model

Hidenari BABA*, Fumio TAKEMASA and Akihiko SUZUKI

*3 Structure and Strength Department, Ishikawajima-Harima Heavy Industries Co., Ltd.,
1 Shin-Nakahara-cho, Isogo-ku, Yokohama-shi, Kanagawa, 235-8501 Japan

- Porous ceramics have nonlinear stress-strain behavior and are expected to have damage toler-
ance capability. To assess the nonlinear behavior, we have proposed distributed-micro-crack model.
In this paper, some assessment results with the distributed-micro-crack model for porous ceramics
are presented. The effects of R-curve behavior and stress concentration are included in the assess-
ment. Constitutive equation of distributed-micro-crack model has been expanded from uniaxial
stress model to multiaxial stress model to consider the stress concentration, .It was found that our-
proposed model can simulate the nonlinear stress-strain relationship of porous ceraxmg:s for, various
loading condition such as 3-point bending, 4-point bending with smooth ‘specimén and 4-pomt
“bending with notched specimen etc. These simulations also show that 3-point bending test is suitable
for assessing nonlinear stress-strain behavior than 4-point bending because 3-point bending can
localize the nonlinear stress-strain behavior region which is easily measured by strain gage.

Key Words: Ceramics, Porous Ceramics, Damage Tolerance, R-curve, Constitutive Model Non-
linear Stress-Strain Behavior
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