High Temperature Vacuum Brazing Furnace

The minimum requirements for the high temperature vacuum brazing furnace are as follows:
[1] This high temperature vacuum furnace should be horizontal, front loading with a temperature capability of 1550 (C. It should have a minimum 10” deep x 6” wide X 5” high hot zone. The heating elements should be of Molybdenum wire (0.125 inch diameter). The heating elements, hearth structure, insulator supports and heat shields should be constructed of furnace grade Molybdenum. Insulators are to be made of Alumina.
The furnace should be a compact, table top unit with frame dimensions around 51 inch wide x 26 inch deep and 20 inch high.

[2] The furnace should be equipped with two stage pumping system: a Varian 10 cfm mechanical pump and a Varian Turbo V-301 Navigator (280 L/s) turbomolecular pump. It should be capable of producing vacuum in the range of 10 –7 Torr or better at ambient and 10 –6 Torr or better at the processing temperature.

[3] The furnace should be able to provide a ramp rate of 100 degrees C per minute and equipped with three thermocouples 2 Type “C” Tungsten / Rhenium (control & over-temp) and one 1 Type “K” .040 Inconel sheathed (work monitoring). It should also have Honeywell DCP 302 or equivalent temperature controller and Honeywell UD2300 or equivalent over-temp controller. 

[4] The program controller should have at least 19 programs with 20 segments per program or better. The controller should have 2 channel input with the ability to control process from either input. 
[5] The furnace should be fully automatic with the operator only loading the chamber, selecting a program and starting the run. The furnace should automatically pump to a prescribed vacuum level, perform multiple ramp and soak temperature profiles, cool to a prescribed temperature level and vent to atmosphere.

[6] The program logic should include a “vacuum cap” to prevent the load from further heating if a pre-determined vacuum level is not maintained. This feature guarantees a minimum level of vacuum throughout the heating cycle. The over-temp controller should have logic to prevent access to the chamber until a prescribed temperate has been achieved, to protect the operator and load.

[7] The furnace should be capable of Nitrogen / Argon venting to be able to be performed at 600 deg C, or lower, to facilitate the cooling cycle. The chamber should have a sight port located at a convenient height to be able to perform a “flag melt”. 

[8] The furnace should be equipped with Yokogawa 6 channel video recorder (model DX 106) or better. The paperless data acquisition system should be able to store data at all temperatures and vacuum levels. The vacuum levels should be recorded in standard logarithmic notation in Torr. The temperatures should be recorded in degrees C in both thermocouple types.

[9] The system should have safety interlocks which should include: Low water flow, Low vacuum level, Low gas level, Over-temp, Safe chamber access, Electrical cabinet access and transformer over-temp, 

[10] The furnace should be able to operate on single phase power (208V, 1 Phase, 60 Amp, 50/60 Hz); with 25 – 50 psig, Nitrogen / Argon (1/4” swagelok); 80 – 100 psi (1/4” swagelok) compressed air. The system should be able to be properly cooled with 25 psig at 3 gallons per minute.  

