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One foot in biomolecules and polymers compare to simulation (MD) 3

One foot in materials science

One foot in mesoscale to continuum

One foot now in nanoparticles and colloids, and coupled to bulk
hydrodynamics!
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Goal: Predictive Manufacturing Capability

NanoManufacturing: Nanostructured

Materials Created Layer-by-Layer
Sandia PI: Randy Schunk UT PI: Roger

Bonnecaze -
Goal: “Manufacturing” => “Practical” => High-througput

and Large-Area/Volume.

Nanoparticle Flow Consortium (NPFC) CRADA
AhanoparticleGis colloidal in nature with characteristic size of 10 nm - 500 nm.
OProject Description - NCAE Tools For NanoManufacturingO

S Disperse nanoparticles in films, fibers, monolithic bulk structures for material
engineering

$ Fluidization in liquid followed by traditional processing techniques (coating,
casting, spinning) allows control of nano-building blocks at the macroscale.
S Modeling and simulation of flow of dense suspensions to build process

S b A understanding and control.
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Concept: Produce nanostructured films layer-by-layer by two
feasible approaches. 1) Proximity patterning by molding/

OPartners: 3M, Corning, Procter and Gamble, BASF, ICI (Materials Manufacturing Industry)
forming/imprinting 2) Coating dispersions of nanoparticles.

COArrangement: Consortium bound by MArticles of CollaborationOcame to us and
requested a partnership (3-year CRADA). Born out of the CRMPC (Coatings and Related

. o Manufacturing Process Consortium) which partnered with Sandia for 12+ years (1996-2008).

Approach: Integrated computational toolset for underpinning

mechancis. Multiscale algorithms to connect

nano/atomistic scales to machine design!

MODJ/SIM LAYER-BY-LAYER

E.G.: Coating into functional films
Challenges: Multiscale algorithms to predict defects over large
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Applications: Photovoltaics, photosynthesis memtbramesered-Fims
Sensors, ... For Photovoltaics
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