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Organic phase was artificially changed by either (1) heating in CO2 atmosphere, (2) drying or (3)
hydrating in seawater. The organic phase was successfully decomposed at in CO2 atmosphere at
325°C with slight transformation of aragonite phase to calcite. The hydrated and dried nacre were
fractured at the boundaries of the aragonite plates in tensile test. The locking between the plates
was released at the moment in dried nacre, resulting in the apparently brittle fracture. Gradual
pull —out occurred at the boundaries in the hydrated nacre during loading, which caused continuous
yielding and work-hardening behavior. The heated nacre was so weak that it fractured in attaching
to the test machine before loading. In bending test fracture occurred from the tension side through
the thickness in dried and hydrated nacre. The crack propagated at the plate boundaries. In the
heated nacre shear fracture occurred along the longitudinal direction of the specimen by the
delamination of the plates, typical fracture behavior of laminar materials with weak interface
bonding.

In all cases the fracture occurred at the plate boundaries so the interface properties have strong
influences on the whole mechanical properties of nacre. The plate plays a role of glue; the absence of
the organic phase caused the significant decrease of interface strength. The difference of the fracture
behavior in dried and hydrated nacre suggested that the organic phase controlled the interface sliding
behavior, too. The interface sliding shear stress increased with sliding, from 24 to 40MPa, which
caused the multiple pull-out and macroscopic work-hardening behavior.




