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A Monthly Newsletter to Keep the JSC Community Informed on Nanotechnology Developments for Space Applications
Nanotechnology is the science and technology of materials and systems that have derived their properties from constituents which are smaller than 100 nm in size.  Functional nanostructures are materials, devices, sensors, biological systems, etc. with governing features on a nanometer scale.  Typically these new systems are built from bottom-up technologies rather than top-down methods.  Nanotechnology is viewed as one of the emerging technologies that will play a significant role in enabling future space flight.  

This newsletter is directed toward informing the JSC public of on-going nanotechnology efforts at JSC and associated collaborators and how these developments are leading to innovations in the space program.  The following brochures are available on request:  Carbon Nanotube Production & Applications and The Role of Fullerenes and Nanotubes in Engineering Materials that provide highlights of JSC nanotechnology and related programs.  You can also visit these related internet sites at JSC and Rice: http://www.jsc.nasa.gov/ea/em/nano, http://wwwsrqa.jsc.nasa.gov/nano, and http://cnst.rice.edu/.

History:  The recent resurgence in nanotechnology at JSC was sparked by the awarding of the 1996 Nobel Prize to Rice University Professors Richard Smalley and Robert Curl and University of Sussex Professor Harold Kroto for their 1985 discovery of fullerenes. The first nanotube related program at JSC occurred in 1992.  Dr. Chin Lin, Chief of Thermal Systems and Engineering Support Branch, supported Rick Barrera, Associate Professor (Rice University), in the development of fullerene (buckyball) composites. Activities at JSC were spearheaded by Lubert Leger and began in the Manufacturing, Materials and Process Technology Division in early 1997 with the construction of a nanotube production facility based on Richard Smalley’s facility at Rice University.  Composite materials development at JSC began soon after with a collaboration between Brad Files (EM) and Rick Barrera (Rice).  In October of 1998, NASA Director Dan Goldin and Rice University president Malcolm Gillis signed a Cooperative Agreement pledging to work together on carbon nanotechnology.  JSC has an interest in carbon nanotube nanotechnology for development of high strength lightweight composites, nanoscale transistors and quantum wires, nanoscale devices, flat panel displays, energy storage devices including batteries, conductive polymers, chemical sensors, biomedical test instruments, and medication delivery to cells and organs.

Current Activities:  Production of nanotubes at JSC is being conducted by the laser ablation method (Rice method) and the arc generation method (University of Montpellier, France method).  Diagnostic tools including spectroscopy and laser induced fluorescence are being conducted on the laser ablation apparatus to determine possible growth mechanisms.  Bulk production methods remain elusive due to missing links in understanding of nanotube growth.  Nanotube purification is conducted using a hot acid reflux and Kros-flow filtration.  Single-walled nanotube reinforced thermoset composites are being developed using various epoxies.  Feedstock for the fused deposition molding system (a rapid prototyping system) is being processed along with electrostatic discharge materials designed for circuit board handling and wire screening.  These activities and others will be detailed in upcoming newsletters.

Collaboration News:  The Rice grant supported by NASA entitled:  “Advanced Nanotechnology Materials and Applications Phase I” started in November 1998.

Rick Barrera, NRC Senior Fellow, is an Associate Professor of Materials Science at Rice University who is on sabbatical at JSC for one year (started 1/99).  He will act as a liaison between Rice and JSC in nanotechnology and will bring together various JSC nanotechnology partners.  He will also conduct research and development of nanotube reinforced polymers (including conducting polymers) and metal-matrix composites.

Brian Mayeaux, EM2, is completing a Ph.D. in Materials Science at Rice University.  His research involves the development of ceramic (zirconia) thermal barrier coatings for turbine engine applications.  These ceramic systems involving fullerenes may well find applications in space thermal management applications.

Pasha Nikolaev, EM2, is completing his Ph.D. as a student of Rick Smalley’s at Rice, studying gas phase nanotube growth.  At JSC he has been hired by GBTech and is involved in all aspects of nanotube production, especially laser ablation and diagnostics.

Seminars:  A seminar series in nanotechnology is being organized by Brad Files, EM, Rick Barrera, NRC Senior Fellow at JSC, and Ken Smith, Center for Nanoscale Science and Technology, Rice University.  Some of these seminars may be part of a JSC-wide or Directorate-wide series on advanced technologies.  The purpose of the seminar series is to inform the JSC community of recent topics in nanotechnology relating to space applications and to contribute to the cooperative agreement between JSC and Rice.  Topics for seminars can be directed to any of these individuals.

Lynn Kurihara, Naval Research Laboratory presented “Processing Nanoparticles using Chemical Routes” on Thursday, January 28th.  Copies of her viewgraphs are available on request.

Upcoming Events:  The Nanotechnology group would be happy to put together presentations to present to interested groups and organizations at JSC who want to learn more about nanotechnology.  To have a presentation made to your organization please contact Brad Files, x35967 or Rick Barrera, 713-854-8988.
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