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In a wink of an eye, it has been more than one
year since | enrolled in the Doctoral program in
Tokyo Metropolitan University Department of
Aerospace Engineering. | have to admit that it
has been a fulfilling and enriching experience for
the first year of my Doctoral course, with many
things learnt and achieved.

My research area is on Composite Materials.
Composite materials are as strong and stiff as
traditional metals, but are extremely light weight.
This makes their application on aircraft structures
particularly beneficial, resulting in structural
weight reduction, increase in fuel efficiency
and extended flight range. With composite
materials making up more than 50% of structural
weight, both Boeing 787 Dreamliner and Airbus
A350WXB are evidence that the demand and
use of composite materials in aviation industries
continue to grow tremendously over the next few
years.

However, one main weakness in composite
materials is their poor interlaminar strength.You
can imagine the structure of composite materials
as having many layers of strong fibres embedded
in a plastic matrix, which resembles the multilayer
structure of baumkuchen. As such, composite
materials are strong in the plane direction but
each layer can be easily peeled off from one
another.

My current research is to improve this major
weakness by implementing stitching into the
composite material, which means having another

strong fibre binding the layers together.

Our research team in TMU is able to determine
the increase in interlaminar strength by using
computational modeling as well as experimental
testing. We have compared the use of different
stitch materials and presented our findings in the
largest International Conference on Composite
Materials (ICCM-17) held in Edinburgh UK in July
20009.

So far | have also published our result findings in
two international journals: Journal of Composite
Materials on the evaluation of interlaminar
strength and Composite Structures on the
bridging law of stitched composites. My latest
work involves the investigation of the impact
resistance of stitched composites. | performed
some of my experimental works using the state-
of-art facilities in Japan Aerospace Exploration
Agency (JAXA), which include the Impact Test
Machine that can calculate the dynamic response
of a material upon impact, as well as the micro
Computed Tomography (CT) machine which
can detect the internal damage of composite
materials unobservable by naked eye. Our
Watanabe laboratory in TMU Hino campus is
recently equipped with new testing facilities like
the Instron Universal Test machine to evaluate
the mechanical properties of materials, as well as
the Ultrasonic Scanning machine, capable of
detecting damage delamination between each
layer of composite materials hidden below the
surface.

| gratefully acknowledge the financial support of
Tokyo Metropolitan Government (TMG) and the
valuable advice from my supervisors in TMU and
JAXA. | believe our research work on stitched
composites will greatly improve the composite
materials currently used on aircraft structures
and has great application value to the aviation
industry.
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