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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

GLENN RESEARCH CENTER (GRC)

CLEVELAND, OHIO

JUSTIFICATION FOR OTHER THAN FULL AND OPEN COMPETITION

Additive MAnufacturing for Materials Research in Aeronautics 
I. Description of  Requirement

I recommend that GRC negotiate only with nScrypt, located at 12151 Research Parkway Suite 150, Orlando, FL for a new “open-source” Additive Manufacturing machine, alternatively referred to as a 3-D printer.  This machine will support materials research in Additive Manufacturing of Ceramic and Polymer Matrix Composites, as part of a new initiative in NASA’s Aeronautics program. The “open-source” capability of the machine will allow the maximum possible flexibility in our research in the types of materials that are fabricated and characterized in NASA’s research program.   
NASA GRC has initiated a new research area on Additive Manufacturing of Ceramic and Polymer Matrix Composites.  The materials that we use for this work are developmental and are adjusted as needed to optimize the quality and mechanical properties of the composites that are produced.  This requires the use of an “open-source” machine which has maximum flexibility in the variety of materials that it can use for additive manufacturing.  In comparison, other commercially available machines are limited to specific materials and processing parameters that can be used during the fabrication process.  NASA has stringent material requirements to meet (strength, durability, operating temperature) for the materials to function suitably in extreme environments. This requires experimentation with the material compositions and constituents to identify the optimal materials that will produce the required properties.  

The Additive Manufacturing machine must have the ability to host up to four separate materials and to fabricate three-dimensional structures with accuracy of ±5 microns and repeatability of ±2 microns. The pump must be capable of handling a wide range of electronic pastes, adhesives, solders and ceramic pastes ranging from low (a few cP) to high (more than 1,000,000 cP) viscosity. The machine must be capable of extruding fine lines (20 microns) of highly viscous materials, and must have the ability to print thermoplastics with operating temperatures ranging from room temperature to 400C. The machine must have a camera that provides real time viewing of the printing process. The software shall have the ability to control separate pumps under one software control and fabricate multilayer, multi-material structures. The open architecture of the nScrypt machine facilitates experimentation with material compositions and allows all of the deposition parameters to be individually tuned for the materials in use.   

NASA GRC collaborates frequently with the Air Force Research Laboratory (AFRL) in Dayton, Ohio, who use the same nScrypt machine for their high-temperature polymer and multi-functional structures research efforts.  AFRL has communicated the machine’s flexibility and its suitability for work in ceramics.  For these reasons, the nScrypt 3Dn-300 quad-head machine is the only available solution for additive manufacturing that can meet NASA’s requirements for fabrication capability and compatibility with ongoing government research programs. The approximate price for the nScrypt machine with these capabilities is $365,000.  

II.
Statutory Basis for Other than Full and Open Competition

The statutory authority permitting other than full and open competition is 10 U.S.C. 2304(c)(1), only one responsible source, and no other supplies or services will satisfy agency requirements.

III.       Rationale in Support of Statutory Authority

Based on the range of capabilities needed and the requirement for an “open-source” machine architecture, award of a contract to a source other than nScrypt for the Additive Manufacturing machine would not provide sufficient capabilities needed to support our research program in Ceramic and Polymer composites. In addition, the alternative options would not provide compatibility with existing research in Additive Manufacturing for aeronautics applications, in that direct collaboration with the Air Force Research Labs would not be possible if the two research sites did not have a similar range of capabilities. The nScrypt machine is the only available solution for additive manufacturing that can meet NASA’s requirements for fabrication capability and compatibility with its ongoing collaborative research programs with other government agencies.  

IV.
Description and Results of Market Research
NASA GRC bought an additive manufacturing machine (Fortus-400) from a competing vendor recently, for use in the Manufacturing Division.  We have therefore been able to examine its capabilities and found that it is not well suited to the materials research that we conduct. It is well suited to build parts from a limited range of materials (it is not “open-source”) for specific applications, and it meets that need well.  However it does not have the range of capabilities and materials flexibility that is needed for a research program. In addition,  the Materials & Structures Division recently completed a contract with a local additive manufacturing company (RP+M, Rapid Prototyping + Manufacturing, http://www.rpplusm.com/) in which they used a variety of commercially available machines (MFLex, EOS, Objet) to fabricate parts for our evaluation.  These similarly did not meet our research needs as described above.  It was only after a trip to n-Scrypt in January that we identified a machine with the required capabilities.  Based on this extensive in-person market research, we are purchasing the nScrypt 3Dn-300 quad-head machine that is the subject of this procurement.   In accordance with FAR 5.2, on July 20, 2015, a synopsis was posted on FedBizOps for a period of 15 days, the only response received was from nScrypt.        

V.
Determination of Fair and Reasonable Cost

The vendor will be required to submit adequate price support data, and an analysis will be performed to determine the price reasonableness.    

VI.
Actions to Remove or Overcome Barriers to Competition.

There are no planned actions to develop additional sources for this hardware acquisition.  For future acquisitions, the government will attempt to write the requirements to foster competition to the fullest extent practicable.
