Marshall Space Flight Center

Specification for Hydraulic Servo Control Manifold

Specification is for delivery of new Hydraulic Servo Valve Control Manifolds and associated hardware to support SLS Structural Qualification Testing at the Marshall Space Flight Center.

1.  Procurement

1.1. Proposals shall provide Hydraulic Servo Control Manifolds that have an established history of performance.  Proposals that require design and development effort, prototype evaluation, or additional verification testing shall not be accepted for this procurement.

1.2. Proposals shall demonstrate that testing has been conducted to validate Hydraulic Servo Control Manifolds for use in Aerospace Structural Qualification Testing.    Validation testing required by NASA is included in Section 3 Performance Criteria.

1.3. Any proposals that NASA Quality determines to require additional validation testing to certify manifolds for Qualification Level Testing will be deemed technically unacceptable.
1.4. New manifolds shall be completely compatible and interchangeable with existing manifolds.  

1.5. All HydraForce valves and components shall be provided and installed in the manifold prior to delivery, per Figure 1.  Substitute part numbers will not be accepted.
1.6. All threaded inserts and plugs to seal drillings shall be provided and installed in the manifold prior to delivery.
1.7. Manifolds shall be cleaned with a solvent to remove all metal shavings and debris before installing valves, components, and plugs.
1.8. Procurement shall include all hardware listed in the table:
	Description
	Part number
	Qty

	Manifolds
	E7580-2
	300

	 HydraForce PR50-36, Pressure Reducing Valve
	PR50-36B-0-P-50
	300

	 HydraForce SV58-30, 3-Way Solenoid Valve
	SV58-30-0-P-24DG
	300

	 HydraForce NV10-20, Needle Valve
	NV10-20B-0-V
	300

	 HydraForce SV10-22, 2-Way N/C Poppet Valve
	SV10-22-V-24DG
	300

	 HydraForce PD10-41, 3-way Spool Valve
	PD10-41-VS-170
	600

	Schroeder Test Point
	SP1215NPT14VSSM
	300

	Schroeder Microflex Hose 
	SM2-1215SS-024 
	10

	SAE o-ring plugs for DDV Adapter Blocks
	Y-6408-H-O-04
	1500

	Norman Filters
	4595AG-2XDN
	10

	Norman Filter Elements
	536G-2XDN
	20


1.9. All hardware shall be delivered, FOB destination, to MSFC on or before April 30, 2013.

2.  Manifold Requirements

2.1. Manifold Dimensions: 9.25” wide x 5.00” tall x 4.00” wide
2.2. Manifold Material: 6061-T6 Aluminum

2.3. Manifold Finish:  Blue Anodize

2.4. Manifold shall exactly represent schematic in Figure 1.

2.5. Manifold shall be machined to support the components listed in Figure 1.

2.6. Manifold shall include key-locking threaded inserts for servo valve mounting screws (10-32 pitch).  McMaster-Carr part number 90245A071 or equivalent.

2.7. Viton O-rings are required.

2.8. SAE Oring plugs shall be used to seal drillings.  Expanded plugs will not be accepted.

2.9. All SAE O-ring plugs shall be installed in the manifold prior to delivery.
2.10. Internal passage shall be provided to provide pilot pressure from the pressure line.  A means of blocking and sealing this passage is required.  Changeable cavity plugs or multiple SAE Oring plugs are acceptable.

2.11. Control ports shall be ¾” NPT or ¾” NTPF and located on the back of the manifold with a minimum spacing of 4 ½”.  Control ports shall be identified by stamping “C1” or “C2” adjacent to the appropriate port (see Figure 2). 

2.12. Two –4 SAE Oring ports shall be provided to monitor pressure in each control port.  Minimum port spacing is 2 1/2 “.  Ports shall be located on the bottom of the manifold.  Ports shall be marked by stamping “PT” adjacent the port.  Minimum spacing from the mounting side of the manifold to the nearest port is 1.25” (see Figure 2).
2.13. Servo valve mounting pad shall be on the front of the manifold with the return port down (see Figure 2).  Hole spacing and port size shall be for Atchley 211A servo valve.  Surface finish and flatness shall be suitable for servo valve mounting and O-ring sealing with 3000 psi hydraulic fluid. 

2.14. Pressure port shall be a –12 SAE Oring port, shall be located on the left side of the manifold and shall be identified by stamping “P” adjacent to the port (see Figure3).

2.15. Return port shall be a –12 SAE Oring port, shall be located on the left side of the manifold and shall be identified by stamping “R” adjacent to the port (see Figure3).

2.16. Pilot port shall be a –6 SAE Oring port, shall be located on the left side of the manifold and shall be identified by stamping “PI” adjacent to the port (see Figure3). 
2.17.  Gauge Port shall be ¼” NPT located on top of the manifold.  

2.18.  Manifold shall include four (4) threaded holes on the right and back sides of the manifold for mounting.  See Figures 4 and 5 for locations and thread sizes.
2.19.  Manifold shall include NO valves or protrusions on right side that would impede manifold mounting. 
2.20.  Hand valve and pressure regulator shall be located on front of the manifold above the servo valve mounting pad.
2.21. Manifold shall include NO valves or tall protrusions in a 2.1” high band across the front of the manifold centered vertically on the servo valve pattern.  Note: With the exception of the area defined in 2.22, plugs in this area may protrude above the surface of the manifold (see Figure 2).
2.22. Plugs located in the 2.1” x 3.6” area centered on the servo valve mounting pad shall be counter bored such that the top of the plug is below the surface of the manifold (see Figure 2).
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Figure 1:  Manifold Schematic and Valve List
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Figure 2:  Manifold Overall Layout
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Figure 3:  Manifold Hydraulic Ports
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Figure 4:  Manifold Back Side Mounting Hole Locations
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Figure 5:  Manifold Right Side Mounting Hole Locations
3.  Performance Criteria
The approved schedule and budget for SLS Core Stage Structural Qualification Tests does not allocate time or funding to evaluate prototypes or validate new manifolds for qualification-level structural testing.  As such, any proposals that do not adequately demonstrate that testing has already been performed per the performance criteria outlined in this section will be deemed technically unacceptable.

3.1. Proposals shall demonstrate that testing has been performed to verify that manifolds produce no load spikes during Full-Scale Load Dump Event.
3.2. Load dump events shall be conducted using unequal area hydraulic cylinders to apply static load.

3.3. Applied load for load-dump events shall be measured using a load cell.  Load measurements that are calculated using (cylinder pressure) x (cylinder area) will not be accepted.
3.4. Load dump events shall be recorded at minimum sample rate of 1000 samples per sec and include Load vs Elapsed Time for 5 seconds before and after dump event.
3.5. Load dump event shall consist of increasing hydraulic pressure to achieve steady state load, then de-energizing Hydraforce solenoid valves B and E to dump all cylinder pressure to Return.

3.6. Load vs. Elapsed Time plots shall demonstrate rapid decrease to zero load only.  Any load spike or overshoot at zero load will be deem technically unacceptable.
3.7. Testing of single manifold with cylinders and load cells shall include test cases in Low (±50,000 lbs minimum), Medium (±150,000 lbs minimum) and High (±250,000 lbs minimum) load ranges.

3.8. Testing of 16 manifolds sharing common 0.75” stainless steel supply and return lines to hydraulic pump shall be performed in Low (±50,000 lbs minimum) load range only.
3.9. Testing outlined in steps 3.7 and 3.8 shall be conducted using both 50 ft. and 75 ft. hydraulic hoses between manifold and hydraulic cylinder(s).
3.10. Hydraforce pressure reducing valve A shall be set between 2500 to 3000 psig for all load cases.
3.11. Load dump events for all load ranges and manifold configurations shall be performed in both Tension and Compression.

3.12. Load dump events for all load ranges and manifold configurations shall be performed 3 times to verify repeatable results.

3.13. Proposals that plan to perform testing as part of the statement of work will be deemed to have insufficient information for technical evaluation and will not be accepted.
