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Main subject in our laboratory is an experimental study on the long- term
durability of polymer matrix composites under hostile environments. Recently,
applications for large structures made of composites materials have rapidly
increased to realize an energy-saving measure. Effect of cyclic and time-
dependent problems on strengths of the composites structures are most
important issues under actual working conditions so as to ensure the reliability
of those structures.

Some research topics which are studied in our laboratory are as follows;

For the fundamental mechanical properties of glass fibers and the glass-fiber
reinforced plastics; 1) Evaluation of the durability in GFRP laminates under
acid-stress environments and the life prediction method, 2) Temperature and
strain-rate dependency of the glass fiber strength and its mechanism of the
strength, 3) Mechanical evaluation of the interface between reinforcement fiber
and matrix using single fiber composites, 4) Development of hierarchical CNT-
hybrid composites using CVD method. For the basic studies of carbon-fiber
reinforced plastics; 1) Experimental study on the internal damage evolution
(transverse cracks) of CFRP laminates under fatigue loading, 2) Dimensional
stability and geometrical control of the CFRP components for space structures,
3) Out-of-plane fatigue properties of interlaminar strength-improved CFRP
laminates, 4) Fracture mechanism of CFRP tubes by simultaneous multi-ply
winding method.

The history of composites is a development history of the reinforcement
fiber. The historical event that Dr. Shindo invented the PAN based carbon
fiber in 1961 was the opening of the high strength fiber production, so almost
half a century would just pass in this year. With an expansion of the usage
technology of the composite materials, not only as substitute materials of the
metallic ones, but also as new materials for some technical breakthrough to
enable impossibility in industry, those advanced composite materials would be
expected to progress more in the future.
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(a) Microscopic observation of edge
damage in CFRP laminates

(b) Soft X-ray photography of internal
damage in CFRP laminates

Fig. Schematic illustration of observation
methods for damages in CFRP laminates
subjected to fatigue loading
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