ATTACHMENT 1

Specifications for Request for Quotation NNL04076558Q for Mechanical Test Stand Furnace System Upgrades 

The contractor shall upgrade an existing high temperature mechanical test stand at NASA Langley (Instron Model 8562) with a high temperature Pt-40%Rh heating element furnace, pressure control system and upgraded temperature-pressure-flow controller. The upgrades shall be installed on-site at Langley. The installation of the new furnace and controls shall not require any modifications to the current system that would preclude easy interchange of the current graphite heating element compression and tensile furnaces in the future. The furnace system shall include one replacement set of insulation and heating elements. LaRC shall supply two sheets of 60% platinum-40% rhodium alloy 12 x 4.6 x 0.010 inches in size for construction of the heating elements. All scrap Pt-Rh metal shall be returned to the LaRC.

The system shall have the following specifications at a minimum.

- Operate in an air (1.03 atm. to 0.0001 atm.), vacuum or inert gas environment.

- Heat a 0.25 inch wide by 2.00 inch deep by 8.00 inch long tensile coupon from room temperature to 1650°C within 30 minutes in air.

- The exterior of the furnace shell shall be no taller than 5.0 inches including cooling tubes.

- The interior of the furnace shall have a hot zone at least 2.5 inches tall.

- The furnace shall use the existing 12 Volt, 30 KVA power supply and power feed throughs.

- The furnace shall not interfere with the functioning of the existing high-temperature extension rod capacitance extensometer.

- The furnace shall have a hole centered in the back of the shell 0.325 inches wide by 2.25 inches tall, with similar holes in the insulation and heating elements, to allow entry and operation of the extensometer.

- The furnace shall have a hole centered in the front of the shell 0.325 inches wide by 1.325 inches tall, with similar holes in the insulation and heating elements, to allow a view to the specimen for temperature measurements via optical pyrometry.

- The furnace system modification will require the installation  of replacement thermocouples and thermal couple feed throughs. The current controller and feed throughs are for Type C thermocouples and are not compatible for use in air.

- The temperature control system shall be modified to use both Type C and B thermocouples as well as allow for control of temperature, pressure and flow using programs of at least 100 ramp or hold segments for each variable. 

- The pressure control system shall have a mass flow controller, pressure controller, butterfly valve exhaust port valve, and pressure measuring head that will allow manual control of all functions as well as automatic control from the temperature-pressure control system. The system shall control the pressure form 0.001 atmospheres to 1.03 atmospheres. 

