Cryogenic Test Bed Spaceframe Specification (6-21-2010)
INTRODUCTION
The Cryogenic Test Bed (CTB) spaceframe provides the structural support interface between the CTB tank and the CTB base frame.  The CTB spaceframe also provides a heat guarding capability to extract heat from the frames before it enters the CTB tank.
CRYOGENIC TEST BED SPACEFRAME
1. The contractor shall design and fabricate one spaceframe to support and mechanically attach the Cryogenic Test Bed Assembly tank to the CTB base frame.
2. The CTB spaceframe shall be manufactured in accordance with the design defined by the included drawing package; the drawing package contents are listed in Attachment 2.
3. The spaceframe dimensions shall be maintained as specified in the included drawing package.
4. The wetted spaceframe material shall be type 304L or 304/304L dual grade stainless steel, meeting SA-240, SA-182, SA-312, SA-479 and SA-666.

5. The non-wetted spaceframe material shall be type 304, 304L or 304/304L dual grade stainless steel, meeting SA-240, SA-182, SA-312, SA-479 and SA-666.

6. Bolting material shall be as specified, or the approved equivalent, in the included drawing package.

7. The spaceframe struts shall be hollow tubes as specified in the included drawing package that are welded to the upper and lower rings per the included drawing package.

8. The diameter of the struts shall be as specified in the included drawing package.

9. The upper ring of the spaceframe shall be as specified in the included drawing package.  After welding to the rest of the assembly, machine the ring upper surface, so it is flat within 0.02 inch and has a 63 RMS or better finish. Machine the minimum necessary and ensure that no cuts are made into the square tubing.  
10. The lower ring of the spaceframe shall be octagonal in shape as specified in the included drawing package.
11. The upper ring of the spaceframe shall be designed to route LH2, LN2 and LO2 through the ring.
12. A He mass spectrometer leak check per ASTM specification E498-95 or E499-95 shall be performed on the spaceframe upper ring with a He mass spectrometer supplied by the government or an approved equivalent.

13. The leak rate measured at discrete penetration locations with a portable, hand held He mass spectrometer shall not exceed 10-6 SCCS of gHe with an internal pressure of 20 psig.

14. The spaceframe upper ring shall have 1 entry and 1 exit port for the cooling fluid per channel.

15. The spaceframe upper ring construction shall prohibit fluids from leaking through the bolt holes.

16. The CTB spaceframe shall be capable of supporting 1.25 times the CTB test tank when loaded with Liquid Oxygen to 95% volumetric capacity (loaded weight = 14,800 lbs). The contractor shall provide the structural analyses of the CTB support structure to verify the loading and factors of safety of the structure.  

17. The CTB spaceframe shall be cleaned of all manufacturing residual dirt, grease, oil or processing debris in accordance with MSFC–SPEC-164B Class V – Visually Clean definition.

18. The spaceframe nominal operating temperature range shall be +100 F to -424 F.
19. All couplings, fittings, flanges, connections, etc shall be welded.
20. The spaceframe shall be designed with a weld joint efficiency of 1.0, to obtain a minimum wall thickness, and minimum weight, which is important.  Weld joint design and welding shall be in accordance with ASME Boiler and Pressure Vessel Code.
21. The spaceframe bolt holes shall conform to the dimensions and angles specified in the included drawing package.

22. The finished spaceframe shall be weighed (accurate within +/- 10 pounds) and the weight metal stamped on the spaceframe name plate. The name plate shall be located on outside face of the spaceframe such that it will not be obscured when the spaceframe is installed between the tank and base frame.
23. All surfaces shall be passivated in accordance with AMS 2700 or equivalent.  Do not immerse sub-assembly or assembly.

24. For shipping, the CTB spaceframe and all spare parts shall be properly supported, anchored, packaged and protected to prevent damage.  Any open tube ends shall be capped.  
25. The delivery of the spaceframe at the MSFC, Huntsville, Alabama shall occur on or before 5-Months ARO.
26. Within 7 calendar days of award of contract, the contractor shall provide one copy of his normal in-house fabrication schedule. Weekly thereafter, the contractor shall FAX or E-mail a copy of the progress report, using their normal in-house format. At major fabrication stages, digital camera pictures of the spaceframe shall be E-mailed.

27. Within 14 calendar days of award of contract, the contractor shall E-mail his engineering calculations, stress analysis, weld inspection and other NDE requirements, and detail drawings, in PDF format.   Customer Quality will review NDE requirements for inspectability. 
28. The customer will respond with “approved” or “approved as noted” within 3 working days of the cleaning procedure, calculations, inspection plan, and drawings receipt. 
29. Within 7 calendar days of fabrication completion, the contractor shall E-mail the drawings and applicable CAD models with as-built dimensions.
30. Customer reserves the right to witness any of the several manufacturing and processing operations in the production of this frame, on a non-interference basis, for engineering verification purposes.  Where customer approval of a document is specified in drawing general notes, the approvals required shall be obtained before proceeding with manufacturing operations.

31. Any deviations from specified requirements shall be dispositioned by contractual correspondence with the customer.  Explanation of deviations shall be made as clearly as possible in writing, and customer responses shall be provided to the supplier in less than 6 working days after receipt of an acceptably clear description of the deviation.

NOTES TO BE SUPPLIED TO THE GENERAL DRAWINGS:
1. Dimensioning and tolerancing shall be per ANSI Y14.5 – 82.  Assembly dimensions apply after all welding and testing is completed.

2. Interpret weld symbols per ANSI/AWS A 2.4 – 98.

3. The spaceframe shall be tested to a static load of 1.25 times maximum operating mass (14,800 x 1.25 = 18,500 lbs).  Static test loads shall be held for five minutes with no evidence of failure or permanent distortion greater than 0.1 percent based on pi tape or Overall Length measurements.
4. Provisions for hardware shipment shall be approved by the customer.
QUALITY ASSURANCE REQUREMENTS:

1. Seller shall maintain a quality control system approved by ASME, verified and certified for design and fabrication of pressure vessels per Section VIII Div 1 of the ASME Boiler and Pressure Vessel Code.  Seller’s Quality Assurance shall ensure that necessary quality and safety requirements are implemented and controls are maintained throughout all phases of design and analysis, fabrication, assembly, inspection, and sell-off.
2. All inspection records and raw material certifications are to be made available for customer review.
3. All welds and weld inspections are to be performed by qualified welders, weld operators, and weld inspectors as defined in the ASME Boiler and Pressure Vessel Code.  Records of qualification are to be maintained and made available to Buyer’s Supplier Quality Assurance upon request. All welding inspection records including NDE will be provided in the final data package.
4. Any customer in-process or final inspection does not replace Seller’s responsibility in furnishing an acceptable end item.  Customer reserves the right to perform process assessments; in-process and final inspection at the Seller’s facility and its major subcontract sites. No material or process substitutions, deviations, waivers, quantity variations or splits from the purchase order may be made without prior written authorization from the Customer.
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