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JUSTIFICATION FOR OTHER THAN FULL AND OPEN COMPETITION

PR 4200438501
I. Description of Requirement 

It is recommended that NASA, GRC negotiate with Hyper-Therm, Inc for the purchase of fifteen (15) Ceramic Matrix Composite (CMC) simplified vane shapes (dimensions specified in Fig. 1) and 16 CMC flat panels which are 6.0” x 6.0”.  Two of the panels will be 6.0”x6.0” by 0.08” in thickness and fourteen of the panels will be 6.0”x6.0” by 0.10” in thickness .  Panels will be made from Hyper-Therm’s CVI/SMI SiC/SiC composite with Hi-Nicalon Type S reinforcement with a balanced  0/90 2D lay-up of 5HS woven BN coated fibers and a SiC matrix formed by chemical vapor infiltration followed up with slurry melt infiltration.  Dimensional inspections will be performed on each vane and plate for adherence to tolerances.

The total estimated cost of this effort is $326,179 and the estimated period of performance or lead-time for delivery is 23-38 weeks.

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. Hyper-Therm Composites, Inc has developed materials properties of the ceramic matrix composites which are heavily processing and fabrication dependent.  It is in NASA’s best interest to compare this material to that of previously supplied materials to determine which material offers optimal performance. 

III. Rationale In Support of Statutory Authority

 
NASA GRC is currently testing/characterizing materials from Hyper-Therm Composites, Inc in support of NASA’s Environmentally Responsible Aviation (ERA) project which is a high Technology Readiness Level (TRL) demonstration program.  To process these composites, a company must have the capabilities for chemical vapor infiltration (CVI) and slurry melt infiltration (SMI) of the silicon carbide ceramic matrix and boron nitride application of the fiber interfacial coatings.  The material properties are highly dependent on processing and fabrication procedures.  Hyper-Therm is the only known company to have all three of these capabilities, while other companies have a combination of some but not all the capabilities. It is not possible to substitute a different processing method and still derive the same composite microstructure with the same performance.  Hyper-Therm Composites, Inc is uniquely qualified to perform all of the necessary processing steps.  No other vendor has the capability to combine all of the required fabrications procedures to yield composites with the same structure and performance.  Hyper-Therm, Inc. has a known and viable product that meets the ERA project requirements of TRL of 5 to 6, and equally as important, has demonstrated the ability to fabricate complex shapes, such as the turbine vane shape in this procurement.   In order to obtain similar materials for evaluation it is required that the material be sole sourced to a specific vendor. For these reasons, Hyper-Therm Composites, Inc is the only suitable vendor for the fabrication and machining of these specimens. 
IV. Description and Results of Market Research

Hyper-Therm Composites, Inc is a recognized leader in the manufacturing and production of ceramic composite panels and components.  Several ceramic composite components have been obtained from Hyper-Therm Composites, Inc in the past. These materials have had excellent high temperature properties, including state of the art creep resistance. Although materials of the same chemical composition are commercially available from other vendors, the particular combination of processing methods, which NASA has been studying previously, is only available from Hyper-Therm Composites.  CMC properties are highly dependent on processing and fabrication techniques. The Hyper-Therm approach maintains coherent interfacial coatings and a uniform matrix infiltration process by utilizing both chemical vapor infiltration and slurry cast melt infiltration.  No other vendors will combine these particular processing techniques. The work in SiC/SiC Composites requires that the award be made to the same vendor to provide a consistency of results over time. 

These materials are being purchased in support of the NASA ERA project which is a high TRL demonstration program. Only mature technologies (TRL 5-6) may be pursued in order to meet the aggressive time limitations of this 2 year program. For the purposes of the ERA program, a vendor TRL Readiness level of 5 or 6 is necessary for fabrication of SiC/SiC components.

No other vendor has material with the same properties at this TRL level.  GRC materials experts have reviewed all current manufacturers of similar composites including both private and government sources.  While there are other companies who manufacture SIC/SIC composites panels, none are at the required readiness level to support the ERA project, and none can provide material that would be comparable to the previously purchased materials. Other manufacturers, such as GE Ceramic Composite Products, can manufacture SiC/SiC composites but they do not use the same chemical vapor infiltration (CVI) and slurry melt infiltration (SMI) technique.  Also, because of GE’s internal demands for their material, they are no longer making their material commercially available.  However, Hyper-Therm produces commercially available materials for other companies with Rolls-Royce being an example. Technology Assessment and Transfer (TA&T) has the capability to do limited CVI processing, mainly carbon matrices, not the silicon carbide required by NASA, but they do not have experience or the capability for the SMI silicon carbide matrix or the BN interfacial coatings.
Based on the synopsis dated on July 17, 2012, NASA received interest from two companies: General Atomics and Free Form Fibers, LLC. However, neither of the companies provided their technical capabilities when requested due to them not being able to meet the delivery schedule.
In accordance with FAR 5.2, a description of this requirement will be posted to the NASA Acquisition Internet Service/FedBizOpps, and all responses received will be considered.

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 as fair and reasonable.

VI.
Actions to Remove or Overcome Barriers to Competition

Unfortunately, SIC/SIC fabrication of turbine components is a very expensive technology with a very limited market. At this time, only Hyper-Therm Composites, Inc pursues this specific technology with the required processing method. The government, both NASA and the Air Force, has heavily invested in a manufacturing base in this technology, yet several companies have declined to continue pursuit of SiC/SiC manufacturing capabilities due to market realities.  GRC materials experts will continue to monitor the market to determine if other vendors eventually reach the appropriate TRL.
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Hyper-Therm Composites, Inc Procurement  Items:
15 SiC/SiC vanes (see attached drawing for dimensions)

16 SiC/SiC flat panels 6.0” x 6.0” (thicknesses specified below)

All samples are of the same material: BN coated HiNic type S fibers, with SiC matrix produced by CVI/SMI
Materials Specifications:

-15 Ceramic Matrix Composite (CMC) simplified vane shapes (dimensions specified in Fig. 1) 

-2 CMC flat panels which are 6.0” x 6.0” by 0.10” in thickness.  

       The panels will have a 0.5 micron thick BN coating.
-14 CMC flat panels which are 6.0” x 6.0” by 0.08” in thickness.  

       The panels will have a 0.5 micron thick BN coating.
-Vanes and panels will be made from Hyper-Therm’s CVI/SMI SiC/SiC composite with with Hi-Nicalon Type S reinforcement. 

- A balanced  0/90 2D lay-up of 5HS Hi-Nicalon type S with 18 epi in the warp and fill direction will be used as reinforcement.  

- A BN coating of 0.5 microns will be deposited on the fiber performs.  

- The SiC matrix will be formed by chemical vapor infiltration followed by slurry melt infiltration.  The CVI densification process will be used to deposit ~25 vol %.  The remainder of the matrix will be formed by slurry melt infiltration.

- Dimensional inspections will be performed on each vane and plate for adherence to tolerances.
Company Info:

18411 Gothard St. Units A/B/C

Huntington Beach, CA 92648
714-375-4085
714-375-4087 FAX
POC at Hyper-Therm, Inc:

Robert Shinavski

Email:  robert.shinavski@htcomposites.com
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