Development of Braze Process of Graphite Heater Assemblies
Delivery is ten weeks from SOC

Note: Quote entire order as one quote which includes shipping costs.  Do not break out parts separately.

Introduction: NASA Marshall Space Flight Center (MSFC) is developing a simulator heating assembly capable of withstanding a sustained temperature of 1000 deg C for the SS/moly/alumina portions and 800 deg C for the copper portions.   The assembly consists of an alumina cap brazed to the 410 SS sheath. The alumina cap is also brazed to a molybdenum (moly) coupler. The internal “void” of the sheath shall be filled with Gaseous Helium at a pressure of 0.10 atm.    Copper wire shall be brazed to the moly coupler and completes the simulator heater assembly. This requirement is focused on determining the best brazing method, including choice of materials, for the simulator assembly. There are 3 drawings which show the simulator assembly unit.

Assumptions: MSFC shall supply the 410 SS sheaths, the moly couplers, the copper wires and the alumina caps. The vendor shall be responsible for the remainder of the materials needed to fulfill the contract deliverables. 

Deliverables:

Task 1: Determine the best method and material for brazing of alumina cap to the moly coupler and 410 SS sheath. Refer to attached drawings

Perform brazing experiments with the alumina cap, the moly coupler and a section of the SS410 sheath with flange. Explore the best metallization techniques for the alumina which give the best wetting of the brazing filler metal. Metallurgically examine five brazed joints for joint integrity and braze alloy wetting.

Task 2: Determine the best method and material for completion of simulator assembly.  Brazing of copper wire to moly coupler. Refer to attached drawings.

Copper wires shall be brazed to the moly  couplers (brazed coupler samples made in Task 1). Three brazed samples shall be metallurgically examined for joint integrity and braze alloy wetting.

Task 3: Fabrication of 4 assemblies using techniques from task 1 and 2.  Refer to Attached Drawings

Fabricate four brazed assemblies using the brazing procedures developed in Tasks 1 and 2. Assemblies shall be filled with GHe at  0.10 atm. Perform validation testing (examination of joint integrity) using one assembly  Remaining three  brazed assemblies shall be sent to MSFC for testing.

Task 4 : Final Report. 

The contractor shall provide a written report which includes the results of the project. As a minimum, the report shall include:

Results of  metallographic analysis.  

identification of all materials (including brazng material composition and list of suppliers)  

list of equipment used to perform the brazing, 

SOP for performing the braze of the assembly including settings 

Note: The process developed is property of  the US government. 


