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Photoluminescence- and electric-
properties using a smart material of Li-

(Nb, Ta)-Ti-O system

Hiromi Nakano
Toyohashi University of Technology, Japan

In the Li,0-M,0,-TiO, system, Li1+)(_yM1_X_3yTiX+4y03 ™M
= Nb, or Ta, 0.06sxs<0.33, 0sy<0.175 (LMT) forms
with a superstructure, and this is known as a smart
material. The superstructure is formed by periodical
insertion of an intergrowth layer of corundum-type
[Ti,0,]* in a matrix having a trigonal structure during
the grain growth for a long sintering time. To apply
this unique structure as a host material of phosphor,
new phosphors have been investigated based on LMT
or related structures made by a conventional electric
furnace and millimeter-wave heating. Rare earth
(RE3*: Eu, Er, Th, Tm, or Dy) doped LMT phosphors with
various emitted colors were successfully synthesized.
Especially, we synthesized a new red phosphor based
on the quaternary Li, (Ta, Nb),_TiO, (LTNT, Osx<0.25,
0Os< z<1.0) solid solution. An Eu**-doped LTNT has been
prepared in aconventional electric furnace. Interestingly,
a bright red emission due to the hypersensitive °D-'F,
transition in Eu®* was observed under direct excitation
of the 4f electron at 400 nm. In the LTNT host material,
the most effective activator was found to be Eu ion and
an internal quantum efficiency of 98% was achieved.
We found that the high PL intensity was closely related
to the polyhedral structure of the [Li (Eu) O,)] in the
host material. Still more, toward application of the
unique qualities of an electro-ceramic, we fabricated
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oriented the solid solution for Nb system (LNT) balk
ceramics by slip casting in a strong magnetic field
of 12 T using various sizes of particles. Anisotropic
electric properties were found along the c-axis, which
were caused by a superstructure. We first clarified the
mechanism showing that the anisotropic Qf value was
caused by the anisotropic electron conductivity and the
anisotropic bonding strength in the superstructure.
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Development of smart materials and
structures should anticipate evolution of
structural systems and construction methods

Armin Mehrabi

Florida International University, USA

To facilitate application of smart materials and
structures, one must consider the evolution of
structural systems and construction methods. In
other words, if we work on developing smart materials
and structures having in mind current conventional
structures and construction methods, by the time our
product is ready, the structures and systems might have
evolved to something different and the implementation
might become obsolete. As an example, there is a
substantial movement toward accelerated construction
methods. One such approach deals with Accelerated
Bridge Construction (ABC) that is defined as design,
planning and construction methods to organize and
arrange construction activities for new bridges, as
well as repair, replacing and rehabilitating of existing
bridges so that onsite construction time and mobility
impacts are reduced, and public and worker's safety
is enhanced. The method relies heavily on using pre-
fabricated modular bridge elements and assemblies
that addresses some of the major drawbacks of the
conventional bridge construction methods including
delays to allow concrete curing, time constraints due to
sequential construction, traffic interruptions and safety
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issues, compromise in quality for in situ activities,
dependency on weather, etc. Recent tendencies toward
automation and robotics also agrees well with the ABC
notion. The inherent unique characteristics of ABC may
also require unique materials and technologies for
making the structure smart. This presentation attempts
to discuss the characteristics of ABC and expectations
on materials and technologies that would facilitate
construction and maintenance of such structures in a
smart manner.
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