Vacuum heat treatment furnace specifications
· Meets or exceed AMS 2769 and other industry standards.
· Horizontal front loading water cooled system.
· Standard operating temperature range of 1000°F - 2400°F (538°C - 1315°C).
· Minimum size of 12” x 12” x 24” to a maximum of 24” x 24” x 36” with a load capacity of 1000 pounds maximum.
· Digital programmable temperature, overtemperature and process controllers.
· Temperature/vacuum chart recorders. 
· Computer/electronic data capture capability.
· Automated and interlocked vacuum pumpdown.
· Graphite insulated and heated hot zone.
· Mechanical pump sufficient to serve the chamber size for primary vacuum/roughing.
· High-speed diffusion pump with a holding pump to maintain vacuum on foreline and diffusion pump for obtaining and maintaining a dry vacuum level of at least 5 x 10-5 and eliminate backstreaming.
· Inert gas quench capabilities
· All of the thermocouples used for measuring and controlling the furnace’s temperatures shall be of “K” type with protective tubes.

· In addition, a minimum of 5 work-piece thermocouples shall be installed. These too shall be of “K” type (Chromel / Alumel) with flexible thermal resistant sheathing. These thermocouples shall have varied lengths allowing easy installation and measurement in the bottom, middle and top regions of the hot zone.
· The vendor shall deliver at least one complete sets of technical documentation, which provide for safe operation and proper maintenance of the furnace system. The documents shall contain the operating instruction manual of the furnace; the manuals of all the equipment’s used such as pumps, valves, recorder, controller etc.; a complete set of drawings of all parts/hardware of the furnace including the vessels, the resistors, the screen etc. as well as the frame; a detailed list of spare parts showing the number of elements installed and making reference to the drawings in the technical documentation; a full wiring diagram; a full cooling system diagram, and any other documentation that may be pertinent to the safe and effective operation and maintenance of the system. 
· The entire system shall be leak checked, tested and cycled and demonstrated as necessary to meet the standards and satisfaction of personnel upon shipment to MSFC.
Optional item:

· The furnace shall be able to be operated as a hydrogen furnace under partial pressure (10-1 TORR to 1 TORR). The volumetric concentration of the hydrogen inside the furnace will be as pure as possible and the system shall be able to be baked out completely under vacuum with the hydrogen introduced during thermal cycle. Any and all hydrogen safety issues shall be explained in the proposal and shall be implemented completely to the furnace by the vendor.

