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ABSTRACT

This study aims al developing the double cantilever beam {DCB) method in order 1o calculate the bridging
stress distribution in polyerystalline aluminas with different grain sizes. In the already existing DNCE methods,
the measured crack opening displacement (COD) in coarse-grained aluminas deviates generally from the calcula-
ted one because of the grain-interface bridging in the crack wake. In the current DCB method developed
in the present study, the effect of the bridging stress was considered in the DCB analysis, whereas the anly
effect of applied pomt-loading at the end of DCB specimen was taken into account in the existing DCB analysis.
The crack closure due to bridging siress was calculated using the power-law relation and the thearetical model
developed in Part I of the present paper as bridging stress functions, and then compared analytically. The
limitations of the current DCB methods such as specimen dimensions. applied loads, and elastic modulus were
discussed in detail to provide a reliability of the newly developed DCB analysis for the bridging stress distribu-
tion in polycrystalline aluminas.
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Fig, 1. Schematic diagram showing R-curve behavior
of specimens with short or long crack®.
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Fig. 2. Compliance curves as a function of crack length
on the basis of several solutions of DCB system
under the same load and geometry condition.
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Fig. 3. Schematic diagram of DCB system loaded by
a bridging stress. This system 15 adopled to
caleulate the bridging stress using the power
law relation.
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Double Cantilever Beam #H-2

Fig. 5. Schematic diagram of DCB system loaded by
a bridging stress. This system 15 adopted to
calculate the bridging stress using the current
model.
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