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ATTACHMENT J-9
INSTALLATION-PROVIDED PROPERTY AND SERVICES 
The Government will provide the use of the following property and services to all on-site personnel under this contract as necessary (reference G.6 - 1852.245-77 LIST OF INSTALLATION-ACCOUNTABLE PROPERTY AND SERVICES (JUL 1997)).  The property and services provided include the following:
(1) Computer workstations (one seat license per workstation under MSFC’s Outsourcing Desktop Initiative for NASA (ODIN) contract and accountable to the ODIN contract) and associated maintenance (general and specialized).  The numbers historically provided include:

· ETF/EFDTF – Eight (8) seats

· Structural Test –  Twelve (12) seats

· Materials Testing – Forty-six (46) seats (including contract management) 

· Shop and Plating – Twenty (20) seats

(2) Printers, plotters, and scanners

(3) Application software

(4) Specialized Commercial-Off-The-Shelf (COTS) software as required to meet specific MSFC program/project objectives

(5) Document Reproduction Equipment and Reproduction Services

(6) Adequate work space and appropriate office furniture including technical work rooms, conference rooms, and storage areas

(7) Custodial and maintenance services

(8) A government vehicle (at MSFC) as needed for local travel

(9) Taxi service

(10) Telecommunication devices  
Note:  The Government anticipates no specific requirement for wireless telecommunication devices (e.g., cellular phones, pagers, and personal data assistants) and will not provide such devices.  However, in the event wireless telecommunications devices are required to access NASA information technology (IT) systems or services (e.g., email), those devices shall be provided by the Government after obtaining Contracting Officer and COTR approval).

INSTALLATION SERVICES, FACILITIES AND MAJOR EQUIPMENT

The following is a description of the major facilities, test chambers, and support equipment to be used under this contract. This list is subject to change as new facilities, test chambers, and support equipment are added/removed to support test and fabrication requirements. The Contractor shall support all facilities, chambers, and equipment located at these major facilities.

I. WBS Element 2.1 Materials Testing
Materials Combustion Research Facility

The Government currently uses the MAPTIS database as the system to track and manage all work associated with Materials Testing.  This is a Government developed system and will be available to the METTS Contractor. 

The Materials Combustion Research Facility (MCRF), MSFC Building 4623, is one of the materials testing facilities that screen materials for their potential to safely be utilized on NASA missions.  The MCRF houses the complete test systems to perform the materials testing that is required by NASA-STD-6001.  The following are the test systems and capabilities that are housed within the MCRF:

Flammability Testing

The flammability test is used to determine a material’s potential to burn in a given atmosphere or whether a material is self-extinguishing or nonflammable. 

Oxygen Index Testing

Oxygen index testing determines the precise oxygen concentration that will support the combustion of a given material. 

Ambient LOX Mechanical Impact Testing

The Liquid Oxygen (LOX) Mechanical Impact Test is used to determine the tendency of a material to react or ignite in a liquid oxygen environment using mechanical impact as the only ignition source. 

High Pressure LOX/GOX Mechanical Impact Testing

The High-Pressure LOX/ Gaseous Oxygen (GOX) Mechanical Impact Test serves the same function as the ambient pressure test, with one exception: a material is tested in pressurized oxygen. The test determines if the material is an appropriate choice for an oxygen system when exposed to extreme pressures and temperatures (up to 10,000 psi and 1,000 ˚F). 

Autogenous Ignition Temperature Testing

The autogenous ignition temperature (AIT) test quantitatively determines the temperature at which liquids or solids will “auto-ignite” up to a maximum of 800 ˚F (427 ˚C) and under pressures up to 10,000 psia

Gaseous Pneumatic Impact Testing

The gaseous pneumatic impact test determines the ignition sensitivity of materials and components when exposed to adiabatic compression in oxygen.

Promoted Ignition/Combustion Testing

The promoted ignition/combustion test ignites materials in high-pressure oxygen (up to 10,000 psia) to determine their combustion characteristics and to identify materials that fit design criteria and are most resistant to burning.

Heated Promoted Combustion Testing

Heated Promoted Combustion is the same as promoted ignition/combustion testing, but with conditions up to 10,000 psi at 900 ˚F and temperatures up to 2,000 ˚F at 3,000 psi.

Wire Insulation Flammability Testing

The Wire Insulation Flammability Test determines the combustion characteristics of wire insulations while they are carrying their maximum allowable current. 

Toxicity Testing 
Toxicity testing is conducted on both individual mate​rials—primarily non-metals—and hardware assemblies that are candidates for space flight.  The test is used to determine if the materials/hardware will release (or offgas) potentially harmful substances under the most extreme conditions they might experience during a mission and whether the amounts emitted are enough to pose any health threats. 

Thermal Vacuum Stability 

Thermal vacuum stability, or outgassing, testing refers to the test to determine the tendency of non-metallic materials to release volatile chemicals under the vacuum conditions present in space, causing the materials to degrade or become unstable 

II.   WBS Element 2.2 ETF/EFDTF Test Support
Aerodynamic Research Facility

The Aerodynamic Research Facility is an intermittent trisonic blow down tunnel operated from pressure storage to vacuum or atmospheric exhaust. The test section measures 14 inches by 14 inches in two of the interchangeable test sections. The transonic section has interchangeable fixed contour blocks and provides for Mach numbers of 0.20 through 1.96. The supersonic section has fixed contour plates positioned by hydraulic screw jacks and provides for Mach 2.75 through 5.00. The trisonic facility also has a special test section for a variety of test subjects, including nozzles. Flow Visualization is available with Schlieren, Shadowgraphs, Oil flows, and High-speed video. 

Aerodynamic Research Facility Specifications


Normally invisible shock waves are shown through a flow visualization technique using Schlieren photography to visualize the airflow field inside the facility. Some other tunnel specifications are as follows:

· Reynolds Number: 1 to 18 million per foot 

· Stagnation pressure: 22 psia to 80 psia 

· Dynamic pressure: 2 psia to 20 psia 

· Stagnation temperature: Ambient to 200 F; normally 100 F 

· Air storage: 6000 cubic feet at 515 psia and 100 F 

· Vacuum storage: 42,000 cubic feet at 0.1 psia 

· Run time: 60 to 90 seconds (transonic), 30 to 40 seconds (supersonic) 

· Recharge time: 10 to 15 minutes (transonic), 15 to 20 minutes (supersonic) 

· Run rate: 15 to 20 runs per eight-hour shift 

· Angle of attack: -10 degrees to +10 degrees with added range provided by offset stings up to 90 degrees 

Aerodynamic Research Facility Instrumentation

The facility has a 200 channel pressure scanning system capability. Forces and moments are measured by an internal, six-component, strain-gage balance.

Nozzle Test Facility

The Nozzle Test Facility is an air/nitrogen blow-down facility used to evaluate the performance of rocket engine nozzles. It features variable test chamber pressure using a two-stage ejector system and nozzle model exit diameters up to 10 inches. 

Nozzle Test Facility Performance 

· Nozzle core flow: 8 pounds per second at 25 psia to 350 psia, up to 350 F 

· Test chamber pressure range: atmospheric to 0.05 psia 

· Run time: 2 minutes to 3 minutes 

Nozzle Test Facility Instrumentation 

· Steady and unsteady pressure measurement 

· Test cabin pressure and temperature 

· Up to 50 model pressures 

· Capable of calibrating load cells to measure thrust and side forces 

· Calibrated venturi for nozzle mass flow 

· Nozzle exit flows visualized with Schlieren instrument 

· Industry quality data acquisition system with Internet connection 

Water Flow Pump Test Loop Facility

The Water Flow Pump Test Loop Facility is a closed-loop water flow facility used for testing full-scale models of liquid rocket engine pumps. 

Description 

· Closed-loop water system with 10,000-gallon reservoir 

· 350 horsepower motor 

· Dissolved oxygen monitoring 

· Flow meter and flow control quiet valve 

· Steam coil heating in reservoir 

· All stainless piping 

Performance 

· Flow rates up to 5,000 gpm 

· Inlet pressure: 5 psia to 165 psia 

· Discharge pressures up to 500 psia 

· Motor shaft speed: 360 rpm to 3,600 rpm shaft 

· Reservoir temperature: Ambient to 150 F 

Instrumentation
Steady state data system is available for test article and facility pressure monitoring. Unsteady data is measured real-time and recorded with 1 Hz to 30 kHz bandwidths.

Water Flow Inducer Test Loop Facility

The Water Flow Inducer Test Facility is a closed-loop water flow facility used to test low head-rise liquid rocket engine pump components such as inducers. The loop can handle flow rates up to 2,000 gpm with discharge pressures up to 200 psia. A vacuum pump deaerates the water and allows running with inlet pressures as low as 4 psia.

Description 

· 6-inch and 8-inch diameter pipe construction 

· Closed-loop, continuous water flow system (~400 gallon total volume) 

· 150 horsepower AC motor with 4:1 belt/pulley driveline 

· Variable speed controller for continuous adjustment of speed 

· Stainless steel 100-gallon inline accumulator/deaeration tank 

· 50 horsepower stainless steel auxiliary centrifugal pump 

· Air pressurization/vacuum system for loop pressure control 

· Water temperature control by way of steam

Performance 

· Shaft speed range: 1,000 rpm to 7,000 rpm (either direction) 

· Flow rate range: 250 gpm to 3000 gpm 

· Water temperature range: 60 F to 150 F 

· Inlet pressure range: 1 psia to 100 psia 

· Discharge pressure range: Atmospheric to 200 psia 

· Power/Torque Range: 100 horsepower/100 foot-pounds maximum 

· Deaeration: down to 3 ppm

Instrumentation 

· PC-based data acquisition system 

· 6-inch turbine type flow meter 

· Pressures (low frequency) 

· 50 channels in 1 psia to 65 psia range 

· 20 channels in 1 psia to 250 psia range 

· 28 analog tape high frequency channels 

· 100 contact high-speed slip ring system with shaft encoder 

Specialized instrumentation, including high-speed video/photo as required

Air Flow Turbine Test Facility

The Air Flow Turbine Test Facility is an air blow down system that discharges to the atmosphere through a turbine test article and backpressure control valve. The test facility provides experimental data and scientific studies of gas turbines. It is capable of controlling inlet total temperature, inlet total pressure, pressure ratio, delta pressure across the turbine rig, and turbine revolutions per minute. 

Description 

· Airflow blow down system from 420 psia supply to atmospheric exhaust 

· Stainless steel tunnel with two 6,000 cubic feet carbon steel storage tanks 

· Closed-loop control of inlet pressure and temperature, pressure ratio and shaft speed 

· Flow conditioning system consisting of wide-angle diffuser, honeycomb flow straightener, screens and sine law contraction 

· 600 horsepower DC dynamometer with gearbox for power absorption and motoring 

· Ambient or elevated air temperature control provided by in-line stainless steel tube bundles heated by an offline electric heater system 

Performance 

· Shaft speed range: +/-14,000 rpm 

· Inlet pressure range: 30 psia to 300 psia 

· Inlet temperature range: 530 R to 830 R 

· Torque range: +/-1,000 foot-pounds 

· Power absorption/motoring capacity: 600 horsepower (900 horsepower transient) 

· Inlet flow turbulence intensity: approximately 10 percent 

· Test duration: 100 seconds to 20 minutes 

Instrumentation 

· Subsonic mass flow venturi meters (2.1-inch and 3.4-inch diameter throats) 

· Inline torque meter with 30, 500 and 1,000 feet-pound torque cartridges 

· 512-channel PSI electronic pressure scanning system 

· 240-channel low-level voltage input data system 

· 6 channel remote control instrumentation positioning system 

· 100 contact slip ring system for on-rotor measurements 

Specialized instrumentation, including high-speed video/photo, as required

Solid Rocket Motor Air Flow Facility

The Solid Rocket Motor Air Flow Facility is currently inactive, however, it is anticipated that this facility will be activated during the first year of this contract. The Air Flow Facility is a high-pressure blow-down system operating from a 1,900 pounds psig storage vessel and discharging to atmosphere through a solid rocket motor test article. The facility provides the full-scale Mach number and Reynolds number internal flow conditions for a 10 percent scale advanced solid rocket motor model. The facility can provide bore flow or mass injection through porous walls to investigate the effects on internal flow fields due to gimballing a submerged nozzle, slot/port interactions, and other flow disturbances. The facility can also be configured for water flow testing. 
Description 

· Airflow blow-down system from 1,890 psia supply to atmospheric exhaust 

· Carbon steel tunnel with a supply tank farm of 9,100 cubic feet carbon steel storage tanks 

· Model inlets up to 16 inches in diameter

Performance 

· Inlet pressure range: 600 psia to 1,200 psia 

· Mass flow range: 20 pounds per second to 320 pounds per second 

· Test duration: 30 seconds to 300 seconds

Instrumentation 

· Sub-critical mass flow venturi meter 

· 150 channel PSI electronic pressure scanning system 

· 240-channel low-level voltage input data system 

· Specialized instrumentation, such as pressure probes/rakes, as required

ETF Test Chambers
	CHAMBER
	PRIMARY USE
	VACCUUM PRESSURES
	TEMPERATURES
	THERMAL CONDITIONING
	DIMENSIONS
	PUMPING SYSTEM

	V1
	Optical Cleanliness
	5 x 10-7 torr
	Ambient to 180°C
	IR Lamps
	4 ft dia x 7 ft
	Mechanical & Turbo

	V2
	Optical Cleanliness
	5 x 10-7 torr
	Ambient to 180°C
	IR Lamps
	4 ft dia x 10 ft
	Mechanical & Turbo

	V3
	Thermal Vacuum
	5 x 10-8 torr
	-100 to 100°C
	IR Lamps, LN2
	4 ft dia x 10 ft
	Mechanical & Diffusion

	V4 & V8
	Vacuum Bakeout
	1 x 10-6 torr
	Ambient to 175°C
	IR Lamps
	2 ft dia x 2.5 ft
	Mechanical & Diffusion

	V5
	Thermal Vacuum
	1 x 10-6 torr
	-170 to 150°C
	IR Lamps, LN2
	3 ft dia x 4 ft
	Mechanical & Diffusion

	V6
	Thermal Vacuum
	1 x 10-7 torr
	-170 to 150°C
	IR Lamps, LN2
	3 ft dia x 4 ft
	Mechanical & Turbo

	V7
	Vacuum Bakeout
	5 x 10-7 torr
	-170 to 150°C
	IR Lamps, LN2
	8 ft dia x 10 ft
	Mechanical, Cryogenic, & Turbo

	V9
	Vacuum Bakeout
	1 x 10-6 torr
	Ambient to 170°C 
	IR Lamps, LN2
	4 ft dia x 7 ft
	Mechanical & Turbo

	V10
	Life Cycle
	5 x 10-8 torr
	Ambient 
	N/A
	1.5 ft dia x 1.5 ft
	Mechanical & Ionization

	V11 
	Launch Simulation
	1 x 10-6 torr
	-240 to 340°C
	IR Lamps, LHe
	4 ft dia x 10 ft
	Mechanical & Turbo

	RAC1
	Launch Simulation
	Plenum
	
	
	4 ft dia x 10 ft
	Mechanical & Turbo

	Bell Jar
	Vacuum Effect Demo
	1 x 10-6 torr
	-100 to 100°C
	IR Lamps, LN2
	1.5 dia ft x 2 ft
	Mechanical & Turbo

	V15 (Under Construction)
	Thermal Vacuum
	1 x 10-7 torr
	-170 to 180 °C
	IR Lamps, LN2
	12 ft dia x 15 ft
	TBD

	Sunspot
	Thermal Vacuum
	1 x 10-6 torr
	-170 to 200°C
	IR Lamps, LN2
	10 ft dia x 12 ft
	Mechanical, Cryogenic, & Turbo

	V20
	Thermal Vacuum
	1 x 10-6 torr
	-170 to 200°C
	IR Lamps, LN2
	20 ft dia x 28 ft
	Mechanical, Cryogenic, & Turbo

	TH1 TH2 TH3 TH5 TH6 TH7 & TH8
	Thermal Humidity
	Ambient
	-70 to 190°C
	Electrical resistive and refrigeration
	4 x 4 x 4 ft
	

	TH4 
	Thermal Humidity
	Ambient
	-70 to 160°C
	Electrical resistive and refrigeration
	4 x 5 x 4 ft
	

	V14
	Vacuum Bakeout
	1 x 10-6 torr
	Ambient to 150ºC
	IR Lamps
	12 x 8 ft
	Mechanical & Turbo

	TA1
	Thermal Altitude
	Ambient to 100,000 ft
	-70 to 190°C
	Electrical resistive and refrigeration
	4 x 4 x 4 ft
	

	TA2 
	Thermal Altitude
	Ambient to 150,000 ft
	Ambient to 200°C
	Electrical Resistive
	1.5 x 2 x 1.5 ft
	

	TA3
	Thermal Altitude
	Ambient to 200,000 ft
	Ambient to 200°C
	Electrical Resistive
	1 x 1.5 x 1 ft
	

	TH9
	Thermal Humidity
	Ambient
	-40 to 240°C
	Electrical resistive and refrigeration
	2.5 x 2.5 x 3 ft
	

	Salt Fog (Under Construction)
	Corrosive Age
	Ambient
	TBD
	TBD
	4 x 4 x 8 ft
	

	RAC2 (Under Construction)
	Launch Simulation
	TBD
	TBD
	TBD
	TBD
	TBD


III.   WBS Element 2.3 Structural Test Support
Load Test Annex (LTA) Crosshead, Bldg 4619:

The primary feature of the central high bay is a 169-ft by 161-ft by 155-ft load reaction facility with a 60-ft by 75-ft access door and a massive 55-ft by 55-ft concrete test floor below a moveable load reaction crosshead. The crosshead is adjustable in height from 40-ft to 115-ft in 5.5 inch increments. Loads of 30 million lbf vertically and 2.4 million lbf laterally can be reacted in the facility. The facility includes overhead bridge cranes for test article and materials handling.

Load Test Annex Extension (LTAE) East High Bay, Bldg 4619:

The east high bay is a 95-ft by 203-ft by 97-ft bay area with a 40-ft by 40-ft access door and a massive 70-ft by 160-ft concrete test floor. Reaction load plates, 400,000 lbf tension and 45,000 lbf shear per plate, are symmetrically affixed to the test floor on 10-ft centers. The facility includes overhead bridge cranes for test article and materials handling. The highbay floor area is used for material staging, fabrication and buildup activities, and test operations. Within the high bay area there are three universal self reacting load structures with the following capabilities:

· 20ft Universal Test Frame, Bldg 4619:  This self-reacting load structure is used for medium to large scale static structural loads testing. The interior dimension of the structure is approximately 20-ft by 20-ft by 20-ft. The structure has a single point load capacity of approximately 100,000 lbf. 

· 10ft Generic Test Cube, Bldg 4619:  This self reacting load structure is used for small to medium scale static structural load testing. The interior dimension of the structure is approximately 10-ft by 10-ft by 10-ft. The structure has a single point load capability of 50,000 lbf. Approximate number of tests performed in the last 3 years:

· Multi Purpose Test Fixture, Bldg 4619:  This load reaction structure is used for small scale and bench-top style static structural load testing. The interior dimension of the structure is approximately 7-ft  by 5-ft by 6-ft. The structure has a single point load capability of 25,000 lbf. 

120 klb SATEC Tensile Test Machine, Bldg 4619:

This tensile test machine accommodates small components and specimens. The column width is 33.5 inches with adjustable height to 60 inches. Load ranges 2.4 k, 6 k, 24 k and 120 k lbf in uni-axial tension or compression.

260 klb Instron Tensile Test Machine, Bldg 4619:

This tensile test machine accommodates small components and specimens. The column base is 4 ft x 4 ft with adjustable height to 112 inches. The load range is 260,000 lbf in uni-axial tension or compression with variable speed controller for positioning crosshead.

2M lbf Tensile Test Machine, Bldg 4619:

This tensile test machine accommodates smaller test components and specimens. The column base is 2 ft x 2 ft with adjustable height to 12 ft minus load cell height.  This machine has 2 million lbf load capability in uni-axial tension or compression.

Gilmore Tensile Test Machine, Bldg 4619:

Gilmore Tensile Test Machine, Bldg 4619: This tensile test machine can accommodate mid-size structures up to 10-ft x 10-ft x 25-ft. Actual load capability to 2 million lb in uniaxial tension or compression to failure (shock) and 3 million lbf in uniaxial tension or compression without failure (no shock).

Cryogenic Structural Test Facility, Building 4699:

Cryogenic Structural Test Facility, Building 4699: This facility is located in the MSFC propulsion test area and provides cryogenic simulation, structural strength test, and pressurization test capability in a remote area controlled for hazardous test operations. This facility can be utilized whenever hazards associated with structural test operation preclude testing at Building 4619. Test article dimensions up to 33-ft diameter and 60-ft tall can be accommodated. A load reaction structure that is compatible with load application systems is in place for tensile, compression, moment, and shear loads.

Vibration Test Facility, Bldg. 4619 East Side:

The Vibration Test Facility, Bldg. 4619 East Side has 4 electromagnetic shakers with force inputs up to 40,000 lbf. All vibration modes (sine, random, sine-on-random, burst, chirp, etc.) are available. 36 channels of accelerometer signal conditioning, 64 channels of recording capability. 80 dB dynamic range, real time 32 channel control. Shaker head expanders allow test article mounting surfaces up to 5-ft by 5-ft. Variety of accelerometers with measurement capabilities up to 5000 g’s.

Vibration Test Facility, Bldg. 4619 West Side:

The Vibration Test Facility, Bldg. 4619 West Side has 4 electromagnetic shakers with force inputs up to 40,000 lbf. All vibration modes (sine, random, sine-on-random, burst, chirp, etc.) are available. 84 channels of accelerometer signal conditioning, 96 channels of recording capability. 80 dB dynamic range, real time 32 channel control. Shaker head expanders allow test article mounting surfaces up to 5-ft. by 5-ft. Variety of accelerometers with measurement capabilities up to 5000 g’s.

Pyroshock Test Facility, Bldg. 4619:

The Pyroshock Test Facility has pyrotechnic explosives capable of generating up to 30,000 g's SRS & 20,000 Hz, with shock accelerometers capable of measuring up to 50,000 g’s. Chamber size is 1200 ft2. 16-channel data acquisition system is capable of time domain and SRS analysis.

Anechoic Acoustic Test Facility, Bldg. 4619:

The Anechoic Acoustic Test Facility is a 3000 ft3 anechoic chamber which is quieter than NC-40 requirement, up to 8 microphone and 32 accelerometer channels available for recording and analysis.

Reverberation Acoustic Test Facility, Bldg. 4619:

The Reverberation Acoustic Test Facility is a 5000 ft3 concrete reverberation chamber capable of providing up to 2000 acoustic Watt input, 172 dB overall  (OA) sound pressure level (SPL) in progressive wave tube and 164 dB OA SPL in diffuse field. Test articles up to 500 ft3 can be placed in the diffuse field. Electromagnetic drivers are available for noise levels up to 139 dB OA SPL. Up to 8 microphone multiplex control and 32 accelerometer response channels are available for recording and analysis. Control tolerances are +/- 2 dB OA between 50-10,000 Hz.

Modal Test Facility, Building 4619:

The Modal Test Facility contains shakers and impulse hammers with input forces of up to 1000 lbs can be applied to test articles. At least 755 structural test array accelerometers, measurement range 2-1000 Hz. Simultaneous acquisition and time averaging of up to 260 channels of force input and acceleration response is available. Non-contact optical measurement techniques such as modal holography, electronic speckle pattern interferometry (ESPI), and laser vibrometry are also available for test articles of various sizes, configurations, and bandwidths.

Structural Dynamic Test Facility, Building 4550:

The Structural Dynamic Test Facility, Building 4550 is 360 feet tall; 15 levels (24 ft/level), max overall height 425 ft with 16-ton crane. Facility upgrades such as electrical power and platform removal are in planning phases, as well as refurbishment of four hydrodynamic supports to simulate free-free boundary conditions of full-scale launch vehicle. Shakers and instrumentation as described in the Modal Test Facility can be moved to this building.

IV.   WBS Element 2.4 Fabrication and Assembly of R&D Space Flight and Associated Hardware

The following list is a summary of equipment (excluding many various hand tools) currently utilized to accomplish work in the fabrication services area.  The actual equipment at contract start may slightly vary due additions or excessing during RFP.  The Contractor shall verify this list during phase-in.  Computer numerical controlled equipment is noted with an asterisk (*).

1.
Metal Working Lathes:

*Binns & Berry



33.4” Swing, 22’L x 6’H x 6’W

Bridgeport (1)



ROMI Tormax 13-5

Leblond



36-inch Swing, Broken Bed


Leblond



21-inch Swing, Hollow Spindle

*Mazak



Universal, 14’L x 8’H x 4’W

*Mazak



Slant Turn

Monarch (4)



10-inch Swing, EE Models, Precision


Monarch (6)



 6” – 48” Swing


Sidney




14-inch Swing, Heavy Duty


Turrett America (AML) (4)

8-inch Swing, Finishing Lathe

2.  
Milling Machines:


Bridgeport (6)



Vertical Spindle Knee Mills

Giddings & Lewis


Horizontal Boring Mill, Model 65-








E4-T-3X


Giddings & Lewis (2)

Horizontal Boring Mills, Model 70-





D3-T


Kearney & Trecker


Horizontal Spindle Knee Mill, Model 








TF-20


Kearney & Trecker (1)

Horizontal Spindle Knee Mills, 








Model S-12


Kearney & Trecker (2)

Vertical Spindle Knee Mills, Model 








TF-16


Lagun (2)



Vertical Spindle Knee Mills

3.
Precision Jig Bores:


Moore (4)
Model No. 2


Pratt & Whitney
Model 2E


Pratt & Whitney
Model 3E


Pratt & Whitney
Model 4E

4.
EDM Machines:


*Elox
EDM plunge


*Mitsubishi (3)
4-axis Wire, EDM


*Mitsubishi
Sinker


  Mitsubishi
ED2000M Hole Popper

5.
Radial Arm Saws:


DoAll (2)
Model 1613-2


DoAll
Model 2013


Marvel
Model 24/E1/E3


Marvel
Model 8/M1

6.
Rotary Saws:

Hendrick



Traverse Skill Saw

Trenn Jaeger



Model LKH 310/4500

7.
Radial Arm Drill:


Carlton




8-inch arm; 19-inch circumference

8.
Power Hacksaws:


Marvel




Series 24

Peerless



Model M14-520


W.F. Wells



Hacksaw

9.
Tube Flaring/Bending:


Lakeland



Tube Bending, Model 848

10.
Flex High Pressure Hose Fabrication:


Aero-Quip



Aero-Quip Flex Hose Crimper

Resis-T-Oflex



Resistoflex Hose Crimper

11.
Fabricators (Metal):


Strippitt



Strippitt Super 30-40HD


Wales




10-AA Fabricator Model 987

12.
Metal Rolls:


Buffalo




Model #2 BR

Wysong



Model 8-48, 12-14 gauge

13. 
Iron Worker:


Mubea
Universal Iron Worker

14.
Metal Press Brake:


Accurpress



Model 725014, 14’ bed, 250 ton


Accurpress



Model 7606, 6’ bed, 60 ton


Clausing



Allsteel Model 20-4

15.
Metal Shears:


Cincinnati
Model 1412, 168” x 3/16”


Pacific




Model 625 A14 14’

16.
Contour Projectors:


Ex-Cello



Model 30

17.
Vertical Turing Lathes:

Giddings & Lewis


48-inch diameter Table


Giddings & Lewis


144-inch diameter Table

18.
Tool Grinders:


Cincinnati



Universal MONOSET Tool Sharpener

19.
Precision Grinders:


Brown & Sharpe


Surface Grinder


Brown & Sharpe


No. 1 Universal Cylinder Grinder


Brown & Sharpe


Universal Cylinder Grinder


Moore




Ultra Precision Jig Grinder


Thompson



6 ft. x 3 ft. Surface Grinder


Thompson



Surface Grinder

20.
Disc Sanders:


Standard



Disc Sander, Model 100


State




D16


Wysong



Disc Sander, Model 309

21.
Hydraulic Presses:


Dake




Hydraulic Presses, Model 5-075


Lake Erie



Hydraulic Press, S/N 3227


Wilson




Hydraulic Press, Model 37FMDI 







75 ton

22.
CNC Machines:


*Bridgeport
EZ-Trak Plus Vertical Mill


*Bridgeport
EZ-Trak DKII Vertical Mill


*Cincinnati



5-axis, 20 V 


*Cincinnati 



5-axis, 30 V


*Cincinnati (2)



3-axis, Saber


*Cincinnati (3)
3-axis, Arrow


*Fadal Engineering Co. (2)
3-axis, Machining Center, VMC4020HT 17.5” x 17.5” x 29.5”


*Fadal Engineering Co.
4-axis, Machining Center. VMC4020HT 17.5” x 17.5” x 29.5”


*Giddings & Lewis
3-axis, 120” x 48”


*Giddings & Lewis
5-axis, Horizontal Boring Mill


*Hitachi Seiki
2-axis, Turning Center, 8 ¼” Dia. x 15”


*Kearney & Trecker
3-axis, 168” x 50” x 18” 


*Onsurd
3-axis, Skin Mill, 330” x 120” x 18”


*Fadal
3-axis, VMC 6030 HT

23.
Computer Equipment:


Intergraph
TD425 CAD


Zebra (3)
Label Printer

24.
Optical Alignment/QA Equipment:


Brunson Instrument (7)

Transit Jig


Brunson Instrument
Sight Level


Brunson Instrument (15)
Instrument Stands up to 10’


Hilger & Watts (4)
Clinometers


Keuffel & Esser (5)
Optical Alignment Stands


Keuffel & Esser (4)
Level Sight


Keuffel & Esser (1)
Transit Surveying


Kollmorgen Corp. (5)
Instrument Stands with traverse


Kollmorgen Corp. (2)
Autocollimator


Leica
Mancat Coordinate System


Leica (2)
Instrument Stands


Leica
DL2 Laser


Toriod Corp. (2)
Indicator/Controller


Wild Heerbrugg (3)
Theodolites


Wild Heerbrugg (2)
Level High Precision


Hexagon Metrology
LTD840 Laser Tracker

25.
Precision Measuring Equipment
Mitutoyo (2)
Coordinate measuring machine

Giddings & Lewis
Profile measurement system

TESA
White light measuring system

Kodak (2)
Optical Computer

Excello
Optical Computer

Brown & Sharpe (2)
Micro-Hite electronic height gage

Rockwell (2)
Hardness tester

Space Electronics
Mass properties machine

Snap-On
Torque wrench calibrator

TESA
Precision distance measuring system

26.
Welding Equipment:


Airline Automatic (2)
Longitudinal welders, 54 and 80 inches and weld length 


Aronson
Rotary Weld Positioner, 10,000 lb. capacity


Hamilton Standard
High Vacuum Electron Beam Welding


Hamilton/Zeiss
High Vacuum Electron Beam Welding System 75 KVA


Lincoln Electric
Pro-cut 125, Portable Plasma Cutter w/maximum capacity of 1.25” of steel.


Linde
Metal shape cutting machine equipped with both plasma arc and oxyacetylene cutting torches


Linde L-Tec



GTA weld equipment


Miller Sync-A-Wave (4)
GTA weld equipment, Square Wave enabled for mixing of polarities, water-cooled on a mobile cart w/50’ power cord.


Peer Equipment
Resistance Spot Welder 20 KVA


Sciaky
Vertical/Horizontal manipulator, vertical travel 0’ to 13’/horizontal travel 0’ to 11’


Miller Arrow Wave
Inverter based variable polarity

27.
Heat Treatment Equipment:


ABAR
Vacuum brazing furnace, 24” x 36”; heat range of 1000-2250 degrees F, with vacuum 10-6


Grieve Hendry
Drying oven, heat range 100-350 degrees F; 5’ x 5’ x 6.5’


Lindberg - Car Bottom
Furnace, 130” deep x 70” high x 97” wide; heat range 100-2000 degrees F, with exothermic atmosphere


Lindberg
Furnace, 18” high x 24” wide x 72” long; heat range 100 degrees F, with endothermic atmosphere


Lindberg - Cyclone
Furnace, 36” high x 51” wide x 79” deep; heat range 100-1600 degrees F, with air atmosphere


Lindberg
Endothermic gas generator capable of producing 1250 cu./ft. of gas


Lindberg
Oil quenching capability is cooled by heat exchanger and will quench material 6’ in diameter and 12’ deep


Vacuum Industries, Inc.
Vacuum/partial/nonvac, heating capabilities  Range to 2900F, hydrogen atmosphere capable, quick cooling w/use of argon backfill w/internal fan 
28.
Surface Treatment Equipment:


Acme




Chilling Unit for type III anodizing solution


ADF (2)



Pressure Washer Cabinet


Aerojet Tech Systems Co.
Approximately 22 large and 37 small processing tanks with chemical solutions for various processes, such as, cleaning for welding and painting, chromate conversion coating, phosphating, passivation, and degreasing.  Tank sizes range from 5’ wide x 10’ deep x 24’ long to 4’ wide x 5’ deep x 8’ long. The electroplating area consists of electroless nickel; anodizing type II, and III; red, black, green, yellow, and gold dyes for anodize type II.


Branson (2)
Vapor Degreaser


Bendix
Ultrasonic Generator Cleaner


Landa
Pressure Washer (Gas)


MSFC
Cleaning Console


Selectron
Brush Plating Equipment


Silicon
Rectifiers with operating ranges of 0 to 50A and 0 to 1000A DC output


Vertrod
Heat sealers, impulse type, (4) 24”, (3) 48”, and (2) 60” long

30.
Blasting Equipment:


Empire




Sandblast Equipment


Vacu-Blast



B4760 Sandblast Room, 10’ x 15’


Zero Blast-n-Peen (2)


Glass Bead Peening Machine


Grid Blast



Glass bead (4’x4’)

31.
Buffing Equipment:


Hammond



Buffing Machine with variable speed


Hammond



Belt Sander


Hammond (2)



Buffing Machine with single speed

32.
Material Handling Equipment:

4500 lb. forklift (short prong)

8860 lb. forklift

4680 lb. forklift


3600 lb. Clark Electric Forklift


400 lbs. Genie lift


20 ton cranes


Various lifting slings and spreader bars (up to #15,000)


1/2 T Pickup Truck


1 T Flatbed Truck

V.
WBS Element 2.5 Electrical Fabrication, Test and Assembly

The following list is a summary of equipment (excluding many various hand tools) currently utilized to accomplish work in the electrical fabrication and test area.  The actual equipment at contract start may slightly vary due additions or excessing during RFP.  The Contractor shall verify this list during phase-in.  Computer numerical controlled equipment is noted with an asterisk (*).


Electronic Fabrication

Daniels
Wire Crimp Pull Test Machine



Dillion
Wire Crimp Pull Test Machine


MSFC Work Stations
Work Station Console, 30” x 72”; variable voltage control, 6 magnifier lights, 3 Leica microscopes


Pace (4)
De-soldering Tool


Plato (4)
Tinning Pot


Strip Master
Wire Stripper


Thomas & Betts Co.
Hi-Ring Swaging Tool


Westinton



10K Environmental Station


Olympus (2)
Scopes with digital camera


CCR Co.
Conformal Coating Removal Workstation


Pro-Con Technologies
Mini Solder Wave


Aqueous
Batch Cleaner

Essemtec FLX2010 


Automatic Pick & Place Machine 

Essemtec 



SP200AV Stencil Printer

BGA Placement/Rework Station 
APE Sniper III

Vapor Phase Reflow System 

R&D Technical Service RD-1

Vapor Degreaser 


Baron Blakeslee MVR-215

Hirox BGA/SMT 


Inspection System 

Fancourt Lead Formers (2) 
Model F1B/1 with die #’s FA4067 & FA4064

Conformal coating spray booths (2)

Torroid winders

Hydraulic connector contact crimper  Thomas & Betts

Pneumatic connector contact crimper

Test Equipment

Automated Cable Test System
Schaffner W443

Discrete Component Test System
Testronics 201C

RLC Digibridge


Gen Rad 1689  

Digital Test System


HP 82000

Digital Phosphor O-Scope

Tektronix TDS 5054

Slaughter Hipot Test Systems

Programmable QuadTech Megohmmeters

Clinton High Frequency Spark Tester

Thermal Cycling Chambers

Anatech Continuity Monitors

National Instruments Data Acquisition System

Information Scan Tech (IST) Operational Amplifier & Voltage Comparator Test Module

VI.
  WBS Element 2.6 Reserved

VII.   WBS Element 2.7 Space Environmental Effects Testing

The Space Environment Effects Facility personnel study materials' behavior in the space environment. Laboratory capabilities include simulation of orbital atomic oxygen, UV radiation, electron and proton radiation, plasma, thermal vacuum, meteoroid and space debris impacts, dust and rain impacts, and hydrodynamic code analysis. The combined environment effects test system has the capability of exposing materials to protons, low- and high-energy electrons, near-ultraviolet (NUV) radiation, and vacuum ultraviolet (VUV) radiation, either simultaneously or sequentially, then measuring reflectance in vacuum. Plasma propulsion techniques are analyzed using the Marshall Magnetic Mirror system. Data from ground simulations of the space environment is combined with results from various flight experiments to determine the optimum materials for use on spacecraft. 
The SEE team studies all types of materials used in spacecraft: metals, ceramics, polymers, composites, optics, lubricants, adhesives, thermal control coatings, visual aids, solar cells, insulation, solar sail thin films, etc. These materials must maintain desired mechanical, optical, and electrical properties in the harsh environment of space. Flight experiment studies such as LDEF (Long Duration Exposure Facility), the Passive Optical Sample Assembly (POSA) - I experiment, and the Materials on International Space Station Experiment (MISSE) are used to improve our understanding of space, especially the synergistic effects between all elements of the environment. 

The Materials Contamination Team is responsible for establishing contamination control during all phases of hardware development, including design, manufacturing, assembly, test, transportation, launch site processing, on-orbit exposure, return, and refurbishment. The team’s mission is to reduce the risk of component/hardware failure due to molecular contamination, particulate contamination, or foreign object debris. Contamination is a concern in the Space Shuttle with sensitive bondlines and reactive fluid (liquid oxygen) compatibility as well as for spacecraft with sensitive optics such as space telescopes.

The Materials Contamination Laboratory has a variety of facilities and instrumentation capable of contaminant detection, identification, and monitoring. State-of-the-art inspection techniques currently being used include optically stimulated electron emission (OSEE); near infrared (NIR) spectroscopy utilizing fiber optics; Fourier transform infrared (FTIR) spectroscopy; ultraviolet (UV) fluorescence; and x-ray fluorescence. Inspection instrumentation is evaluated for capability to detect contaminants (silicone, hydrocarbons and fluorocarbons) on a variety of material substrates (metallics, composites, optics, etc.). The team of engineers and technicians also develop contamination calibration standards, evaluate new surface cleanliness inspection technologies, and analyze enhanced deposition of contaminants in the presence of UV radiation. Databases are maintained by the team for process materials as well as outgassing and optical compatibility test results for specific environments.

FACILITIES AND MAJOR EQUIPMENT BUILDING LOCATIONS

4200 Area

4205, 4210
4400 Area

4464, 4487 

4600 Area

4600, 4605, 4610, 4612, 4618, 4619, 4620, 4623, 4628, 4656

4700 Area

4702, 4704, 4705, 4707, 4708, 4711, 4712, 4755, 4760, 4777   
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