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Information-Passing Approaches

Phenomenological Direct Homogenization
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Reduced Order Model
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Verification —A single Unit Cell

Phase and Interface damage - axial loading

complete phase
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Technology Transfer

Crash predictions of composite cars (General
Motors, Ford, Chrysler)

Life prediction of JSF ceramic composites
engine (Rolls-Royce, Northrop-Grumman)

Manufacturing of composite fan blades (General
Electric)

Energy absorption of ship structures (ONR)
Multiscale Modeling Munitions Systems (AFRL)

Multiscale analysis of nanostructures (ARL,
Sandia, DOE, NSF)




GM, Ford, Chrysler

Light-weight fuel-efficient vehicles

Experiment: Oak Ridge
National Laboratory, DOE



Model Validation
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Tube Crush Simulation
Mesh Dependence (C45 °)
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Multiscale in time for impact simulation

Impact of DH36-Polyurea plates

"_.,..1 DH36/Polyurea Model — Nemat Nasser
neanet [0 Interface Model — Liechti and Wu
Impact Experiments — Bill Mock

- G Multiscale Model — Fish and Fan

Program Monitor — Roshdy Barsoum




Comparison of stress and velocity
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General Electric

Comments

Multiscale computational
technology has been
applied to predict
wrinkling (on micro-
mechanical level) in
compression molding
process. The model yielded
the time of the onset of
wrinkling which agreed
well with the experiment
conducted at GE. A new
thermal/cure
manufacturing cycle has
been developed.

Program monitor: Jeff LeMonds, GE



Fatigue of Tailcone
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Nanotechnology applications

Generalized Mathematical Homogenization

Space-time asymptotic expansion




MSE C tscatesconce nttp://msec.rpi.edu

at Rensselaer Palytechnic Institute

o

\ membranel
- A

.--Jj:. .I'-' 3
o)l i Ui
iE r_';-.-:. L |._ :.‘-. A '-'::.J:r I'!'F'L-r' Ly

bl [l
Biological c.
X

iy MNature-inspired
membrane
i -'l-.‘ L - r ’ . I r 1 .
Cardiovascular flow & & ' : > ’ : - Composite structures

..

W) Rensselaer | oo, ..from multiscale mathematics to nanocompaosites to flow control
for aircraft and earthquake engineering; Rensselaer's faculty are
soaring to new heights in multiscale science and engineering.



