High-Temperature Vacuum Furnace Requirements

GENERAL CONFIGURATION

1. Operating temperature range: ambient to 2000ºC in vacuum or inert gas.

2. Controlled temperature range: 350ºC to 2000ºC.

3. Operating pressure: 10-6 Torr to 2 PSIG (with inert gas).

4. Hot zone dimensions: 3" diameter x 18"length, vertically oriented hot zone.

5. Temperature uniformity: +/- 1ºC at work fixture after soak.

6. Maximum outer temperature of the furnace chamber: 150ºF (65.5ºC).

7. System should be capable of providing rapid heating, cooling, and evacuation.

8. Fixture space of 6” in height, oriented above the hot zone inside furnace chamber to accommodate test articles, sensor leads, connectors, etc.

9. Furnace chamber should have a front opening door providing access to hot zone for installation of test articles, maintenance, and cleaning.

10. Furnace chamber should provide multiple sight port locations for visual observation of the specimen and for optical pyrometric monitoring of the adjustable work fixture.

11. Adjustable work fixture: One 2” diameter x 2” high tungsten work fixture with four ¼” diameter x 1.5” deep holes, and one ½” diameter x 1.5” deep hole.  Work fixture must be manually adjustable to allow 4” adjustment above and below hot zone center for 8” total movement.

12. Ports will be provided on the furnace chamber for thermocouples, gauges, inert gas, instrumentation, etc.

13. 1.25” bottom chamber mounted KF port with blank-off.

14. Conflat compatible blank flange on top of chamber, concentric with hot zone.

VACUUM SYSTEM

15. Automatic vacuum system controlled by a programmable logic controller.  

16. Gages, meters, or displays shall be provided to indicate status of vacuum system.

17. Vacuum valves should be controlled to open and close automatically assuring proper sequencing of valves.

18. Vacuum valves should be normally closed and should automatically close upon loss of power. 

19. The vacuum system should be wired such that pumps cannot be started, nor remain on, unless proper operating conditions exist.

20. A vacuum interlock should be provided so that if vacuum deteriorates to an unacceptable level, power to the heat zone is automatically turned off.

21. An override system should be provided to permit manual operation when desired.  

22. A refrigerated baffle system should be provided so that no external supplies of LN2 are necessary.

INERT GAS OPERATION

23. For inert gas operation, the system must have the ability to be evacuated by use of the vacuum system and then backfilled with desired inert gas.

24. All necessary fittings, manifolds, sensors, readouts, etc. for inert gas operation shall be provided as part of the system.

SAFETY CONTROL SYSTEM

25. The system shall contain safety features to automatically control and sequence valves, pumps, furnace power, etc. to safely shut down system in the event of a problem such as loss of vacuum, loss of coolant, overheating, etc.  Appropriate displays, lights, buzzers, or annunciators shall be provided to alert personnel in the event of system malfunction.
THERMAL SYSTEM

26. Temperature Controller: Honeywell DCP-550 Universal Programmer Digital Controller or equivalent.
27. Furnace temperature closed-loop controlled by two type "C" W5%Re/W25%Re thermocouples and/or optical pyrometer with appropriate overlap and automatic transition from thermocouple control to pyrometer control at higher temperatures.

28. Automatic mechanism to retract control thermocouple at higher temperatures when transitioning to optical pyrometer control.
29. Over-Temperature Controller: Honeywell UDC-2300 or equivalent.
POWER SUPPLY/ UTILITY REQUIREMENTS

30. System must operate on available facility power: 480/3/60 and 120/1/60.

31. Chiller should be provided for re-circulated cooling water.

32. Cooling water flow interlocks should be provided so that if water flow falls below a predetermined flow rate, the hot zone power will be automatically turned off.
33. Current and voltage meters should be provided for monitoring furnace heating element power supply.

34. Main power disconnect consisting of a circuit breaker to disconnect the power to the furnace power supply circuit.

MISCELLANEOUS
35. Maximum footprint of system not to exceed 8’ wide by 6’ deep.

36. Vendor must supply complete documentation package including drawings, schematics, diagrams, calibration reports, instruction manuals, and user’s guides.

37. Vendor to provide a minimum of two days field service for installation and testing of system and training of operations personnel.
