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Dr. Maiti’s research objective is to provide quantitative descriptions 
of the relationships between the measurable features of the 
micro- and nano-structures of materials and their macroscopic 
mechanical behavior.  His research interests include predictive 
modeling and large scale simulation of deformation and failure of 
advanced materials, multiscale modeling to investigate the eff ect of 
microstructure on the macroscopic behavior of materials, and the 
design and analysis of biologically-inspired materials. 

Beauty on a Grand Scale
MECHANICS OF MULTISCALE MATERIALS RESEARCH GROUP

The Mechanics of Multiscale 
Materials (MMM) research group 
uncovers the relationships of 
structures across the full range 
of engineering scales, from 
the molecular to the macro.  In 
addition to established practices 
of nano-scale modeling and 
large-scale structural mechanics, 
the MMM group is bridging the gap 
between these scales by developing 
accurate constitutive modeling 
and characterization at each 
intermediate level. 

Mid-level Mechanics
The MMM group identifi es the 
critical parameters that lead to 
success or failure of material for a 
particular application.  For example, 
to better understand how the 
material properties of polymer-based 
structural composites aff ect airfoil 
performance, MMM researchers 
are using advanced modeling and 
experimental methods to pattern 
the relevant material mechanics 

operating at each scale. Others 
are working to model structural 
foam designs for aerospace and 
automotive products, with the goal 
of improving thermal insulation, 
impact absorption, and moment 
of inertia.  Uncovering how the 
nano- and micro-level mechanics 
play into the millimeter- and 
meter-level structures enables 
advanced composite materials 
to be optimized for structural 
performance.

Developing New Methods
Through advanced multiscale 
modeling, simulation, and 
experimentation, the MMM group 
is developing methods that will 
inform emerging technologies 
including nano-, micro-, and 
biomedical engineering and 
science.  They are simulating muscle 
tissue by modeling structures from 
individual proteins at the molecular 
level to individual muscle fi bers.  
To understand how osteoporosis 

NANOSCALE SCIENCE, ENGINEERING, AND TECHNOLOGY 
ARE ENABLING PROMISING NEW MATERIALS AND 
APPLICATIONS ACROSS MANY FIELDS INCLUDING 
HEALTHCARE, ELECTRONICS, AERONAUTICS, AND ENERGY.  
REALIZING THESE POSSIBILITIES REQUIRES CONTINUED 
RESEARCH AND ACCELERATED INNOVATION.

 NATIONAL NANOTECHNOLOGY INITIATIVE

weakens bone, MMM researchers 
are examining the correlation of 
porosity at the nano-level with 
reduced shear strength on 1cm 
tissue samples from moose tibias. 

With 12 labs and ongoing projects 
sponsored by NASA, the National 
Institutes of Health (NIH), and Mayo 
Clinic, the Mechanics of Multiscale 
Materials research group is well-
positioned to advance the state-
of-the-art in this rapidly emerging 
fi eld. The MMM group characterizes 
the functions of intermediate scales 
between the nano and the macro, 
novel materials and composites 
can be created and optimized. 
MMM researchers are working 
on novel experiments, MEMS/
NEMS, atomistic and continuum 
modeling, multifunction materials 
and devices, microfl uidics, tissue 
engineering, nanostructured 
materials, material characterization, 
biological transport, cell mechanics, 
and physics-based modeling. 
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