Statement of Work 

The Vendor shall provide engineering, design, development, fabrication, and test evaluation support for a Micro-Electro-Mechanical Systems (MEMS) Torque Motor on a Chip (TOC) valve for use in a MEMS High Test Hydrogen Peroxide (HTP) thruster.  The Vendor will fabricate a developmental prototype valve to demonstrate the feasibility of the concept and to measure valve performance.  The MEMS TOC valve will be developed jointly with Goddard Space Flight Center and subcontractors to the primary Vendor and will be based on the design conceived in the Phase 1 MEMS HTP Thruster Valve Study by MOOG to GSFC (5/31/02) .

The MEMS TOC valve will be designed and constructed with the following characteristics as goals:

Size: 6.2x6.2x1.3 mm

Mass < 1.0 g

Flow capacity: >25 micrometer ESEOD (Equivalent Sharp Edge Orifice Diameter)

MEOP: 50 psia

Internal leakage: < 10-3 sccs He

Power: 4 W peak for < 500 micro sec

Response: < 500 micro sec

Latching open or closed without continuous power

The MEMS TOC valve shall be designed to be integrated with the silicon based MEMS HTP thruster.  The MEMS TOC proof of concept valve is to be designed to maximize batch fabrication methods.  Individual piece part assembly will be allowed if required to maintain development within cost constraints.

Scope of Work

This effort will cover the detailed engineering, design, and fabrication of a MEMS TOC  valve with the goal of demonstrating the feasibility of this microvalve concept. This procurement will include engineering, design, and fabrication support form the Vendor.  Funding for subcontractor supplied support for fabrication of coil subassemblies will be supplied by the Vendor.  Goddard Space Flight Center will supply engineering and fabrication support for silicon subassembly.

Tasks and Deliverables

The major tasks of the Vendor, including subcontracted tasks, and GSFC are given below.  Descriptions of the elements and goals for the hardware and completion times are given. 

Responsible Party
Task
Estimated Duration
Estimated Completion (from start of contract)

Vendor
Research and develop detailed design for valve assembly
3 month
 3 months

GSFC
Research and develop detailed design of silicon subassembly
3 months
3 months

Vendor (subcontract)
Research and develop design for coil assembly
3 months
3 months

Vendor 
Fabricate and test armature/poppet subassemblies.  The goal is to provide eight or more armature/poppet subassemblies to GSFC. 
3.5 months
6.5 months

GSFC
Fabricate and test silicon subassembly
3.5 month
6.5 months

Vendor (subcontract)
Fabricate and test coil subassembly
6.5 months
9.5 months

GSFC and Vendor
Fabricate and test valve subassemblies. GSFC goal is to supply six or more  valve subassemblies to Vendor.
3 months
9.5 months

Vendor
Assemble valve and coil subassemblies and test up to four or more micro-valves
3.5 months
12.5 months

The deliverables will consisted of written reports and hardware defined below.  Fully assembled TOC valve hardware delivery will be on a best effort basis

· Detailed design specifications:  This will include detailed design, assembly, and test specification of all aspects of MEMS TOC valve under study by Moog.

· TOC Armature/Poppet Subassemblies:  

· Assembled MEMS TOC valves: The Vendor will have the goal of delivering three or more fully assembled MEMS TOC valves to GSFC for HTP thruster.  GSFC will provide Vendor with all test data obtained at GSFC.

· Final design and test report:  This will include tests results obtained by the Vendor on the prototype MEMS TOC valves as well as conclusions and recommendations for developing flight qualified MEMS TOC valves.

