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Tian Tongfei

My name is Tian Tongfei, working as an Assistant Professor in
Intelligent Fluid Control Systems Laboratory in Institute of Fluid
Science (IFS), Tohoku University since 1st October, 2015. Under
Professor Masami NAKANO’s supervision, my research is on
functional smart materials and their applications, including high
performance magnetorheological elastomers (MRE) and shear
thickening fluids (STFs). MREs are smart materials where
polarised particles are suspended in a non-magnetic solid or
gel-like matrix. These materials exhibit characteristics that their
moduli can be reversely controlled by an external magnetic field.
MRE:s have recently been used in a variety of applications, such as
adaptive tuned vibration absorbers, dampers, sensors, and so on.
My research is to modify the concentration and particle alignment
to achieve high performance MRE, and also explore the
applications of these MREs, such as adaptive base isolators. My
second research interest is on STFs, which are a type of
non-Newtonian fluid whose rheological properties appear as an
abrupt change when the fluid encounters an impact situation. This
apparent change in the viscosity of STF occurs so dramatically
under a high speed strike that it may transform the fluid from a
liquid-state suspension to a solid-state. I am developing the
applications with this unique property of STFs, including the

rotational brake and etc.

Before 1 came to Sendai, I have been studying, living and
working in Wollongong, New South Wales, Australia for more than
7 years. I joined University of Wollongong in July 2008 and was
drawn to research on smart materials after watching a video on
YouTube that showed people were able to walk on water after
filling a pool with shear thickening fluids. That video grabbed my
attention and Professor Weihua Li, who is one of the leading
scientists in this area, accepted my application to be a research
student. Then under Professor Li’s supervision, I got my master’s
degree and Ph.D. degree with a major in Mechanical Engineering
in Faculty of Engineering and Information Science in University of
Wollongong. My master by research degree lies on the study of
sensing capabilities of MRE. By adding graphite powders into
normal MREs, the resistance of MRE samples can be detective and
changed by either external normal force or the external magnetic
field. According to the intensity of magnetic field and the resistance
of the MRE samples, the external force can be measured. The effect
of graphite on the conductive capability of MRE:s is also studied. A
theoretical model was proposed to represent the relationship among
the resistance of graphite based MRE sample, the external normal
force, and the external applied magnetic field. In December 2014, I
got my Ph.D. degree. This research aimed to investigate the
properties of shear thickening/stiffened materials and their
applications  such as  shear  thickening electrolyte,
magnetorheological shear thickening fluids and shear stiffened
elastomers. The mechanical properties and temperature effect of

shear thickening fluids was also investigated systemically.

After my graduation, I worked as an associate research fellow
related to an ARC (Australian Research Council) Discovery Project
in University of Wollongong from 2015.01 to 2015.09. This project
aimed at a conceptual breakthrough on adaptive base isolation
technology. Through theoretical and experimental studies, this
project was to investigate innovative stiffness softening
magnetorheological elastomers (ssMREs), and more critically, an
approach to integrate such materials to develop a new adaptive base

isolation.

Till this cherry blossom season, I have lived in Sendai for 6
months and I enjoy a lot to live here. Not only the nature beauty of
Japan, I also appreciate personality of Japanese people, such as
hardworking, kindness, enthusiasm, concentration and especially
specialty. 1 am highly grateful of everyone in Professor
NAKANO?’s lab who has great enthusiasm, passion, commitment
and support to my research. I would also like to thank all the people

I know in IFS. Thank you very much.
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