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1.0  BACKGROUND
Similar to the Apollo spacecraft, but larger in size, the Orion Crew Module has a cylindrical-shaped pressure vessel, within the Crew Module, that protects the crew from the harsh environments of space.  After completing its mission in space, the Orion Crew Module will land in the Pacific Ocean, post Earth reentry, very similar to the Apollo Crew Module; where the heat shield will be the primary load path for water impact loads. The heat shield will share these impact loads with the Crew Module pressure vessel through a direct load path, in the form of crushable honeycomb, between the heat shield and the pressure vessel aft bulkhead. The Orion Program will be conducting water impact testing of a Crew Module simulator deemed “boilerplate” to aid in the correlation and verification of analytical models used in the structural sizing of the Orion Crew Module flight-design.  The Crew Module boilerplate pressure vessel will not be pressurized, but act as a structural simulator of the Orion Crew Module pressure vessel, where the aft bulkhead will duplicate the geometry of the flight Crew Module pressure vessel aft bulkhead for purposes of load share simulation and will perform structurally when subjected to Orion Crew Module water impact environments.
2.0  SCOPE
In addition to the other provisions specified herein, the work to be performed under this Statement of Work (SOW) consists of the fabrication and delivery to NASA Langley Research Center (LaRC) of one (1) Aft Bulkhead Dome per LaRC drawing 1251367.

The Contractor shall furnish all plant, equipment, tools, materials, labor, and services necessary for or incidental to a complete and finished product as shown on the drawing(s) listed below and as specified herein.

3.0  APPLICABLE DOCUMENTS AND DRAWINGS
3.1  LaRC drawing 1251367, BP Aft Bulkhead, Release Date: 07-Apr-10
4.0  GENERAL REQUIREMENTS
4.1  The Contractor shall submit Procedure Qualifications, Weld Procedure Specifications, and Welder Qualification Records prior to the start of any and all welding operations. The documents shall be reviewed and approved by the LaRC Welding Standard Practice Engineer in accordance to the invoked welding code, ASME BPVC VIII. DIV.I.
4.2  A current National Board or ASME Certificate of Authorization for use of stamps “R”, “U”, “U2”, “N”, or “PP” is required to perform this fabrication.  This certificate shall be held in the organization performing the fabrication.  This certificate shall be maintained valid and current throughout the contract performance period.
5.0  TASK REQUIREMENTS
5.1  The Contractor shall:

5.1.1  Ensure all fabrication meets the standards specified on the Government-provided drawing(s).

5.1.2  Ensure all welding is performed in accordance with the specification(s) noted on the Government-provided drawing(s).

5.1.3  Allow the Government  to examine and/or perform dimensional inspection of the product during any or all phase of fabrication. 
5.1.4  Provide to the Government all data, documentation, and hardware specified in Section 6.0 Deliverables.

5.2  Fabrication and Linear Indications Repair

The Contractor shall fabricate one (1) Aft Bulkhead Dome in accordance with LaRC drawing 1251367. The Contractor shall:
5.2.1  Assemble stock by welding.

5.2.2  Grind assembly welds flush to base material.  Do not remove any base material adjacent to weld joints.
5.2.3  Radiographically inspect 100 percent of the assembly welds.

5.2.4  Form the product.

5.2.5  Anneal as necessary prior to and/or during the forming process to prevent linear indications.

5.2.6  Repair any linear indications resulting from the fabrication process.  Linear indications shall be completely removed by grinding only.  Linear indications shall be verified clear by Dye Penetrant testing after removal by grinding, prior to repair by welding.

5.2.7  Grind repair welds flush to base material.  Do not remove any base material adjacent to weld joints.

5.2.8  Radiographically inspect 100 percent of the repair welds.
6.0  DELIVERABLES
6.1  Shipping and Handling Plan 
The vendor shall provide a Shipping and Handling Plan for NASA review and approval within 30 days after award (ARO).  NASA will provide the vendor a notice of approval or disapproval within 7 days of receipt.  The shipping plan shall clearly detail the approach to crating, on and off loading, and transportation, in sufficient detail to demonstrate that the dome will not be damaged during transit or handling. The plan shall also identify real or potential shipping or handing related safety hazards, and the implemented remedy to avoid or mitigate the hazards.  The plan shall include special handing requirements for transportation and on and off loading the dome and routine handling.
6.2  Data and Documentation
The Contractor shall provide to the Government the following items no later than the delivery date of the Aft Bulkhead Dome:
6.2.1  Material Verification Test Data Sheets (chemical and mechanical properties) for all materials (including filler material) used in fabrication.


6.2.2  All original radiographs relating to Aft Bulkhead Dome production.

6.2.3  Heat Treatment Time/Temperature Records. 
6.3  Material Coupons
The Contractor shall deliver the following coupons to NASA Langley as soon as the material stock is delivered, but no later than 6 weeks ARO:

6.3.1  Dome Material coupons .  The contractor shall deliver one per sheet of 
material utilized during the manufacturing of the Aft Bulkhead Dome; 
minimum of two (2) inches X two (2) inches in area to be supplied to 
the 
Technical Monitor for evaluation. 
6.3.2  Filler Material coupon(s).  The contractor shall deliver one coupon per lot for all filler materials utilized to perform welding operations during the manufacturing of the Aft Bulkhead Dome to be supplied to the Technical Monitor for evaluation.
6.4  Aft Bulkhead Dome  

The contractor shall deliver one (1) Aft Bulkhead Dome per contract drawing(s) no later than 6 weeks ARO.
6.5  Milestone/Deliverable Table

	SOW Paragraph
	Description
	Due Date

	4.1
	Procedure Qualifications, Weld Procedure Specifications, and Welder Qualification Records
	Prior to start of any and all welding operations but NLT 1 week ARO

	6.1
	Shipping & Handling Plan
	30 Days ARO

	6.2.1
	Material Verification Test Data Sheets
	Delivery of Aft Bulkhead Dome, NLT 6 weeks ARO

	6.2.2
	All original radiographs
	Delivery of Aft Bulkhead Dome, NLT 6 weeks ARO

	6.2.3
	Heat Treatment Time/Temperature Records
	Delivery of Aft Bulkhead Dome, NLT 6 weeks ARO

	6.3.1
	Material Coupons – Dome Material
	As soon as material is received by vendor, NLT 6 weeks ARO

	6.3.2
	Material coupons – Filler Material
	As soon as material is received by vendor, NLT 6 weeks ARO

	6.4
	Aft Bulkhead Dome
	NLT 6 weeks ARO



6.6  Government Review and Approval


Within 10 days after the receipt of any and all deliverables requiring 
approval or acceptance, the Government will provide the vendor with its 
approval or disapproval of said deliverable.

7.0  SHIPPING AND HANDLING
7.1  The vendor shall provide a delivery notification to the NASA Technical Monitor 10 business days prior to the delivery date.
7.2  The Contractor shall be responsible for shipping FOB Destination to the address below:

NASA Langley Research Center

6A Langley Blvd, Bldg 1232A

Hampton, VA 23681-2199

Attn: Steve Gayle
7.3  The Contractor shall provide all necessary shipping supports, fixtures, etc., to ensure the delivery of the product in the specified condition including, but not limited to, hardness, shape and surface finish.  The vendor shall ensure that the aft bulkhead dome is protected appropriately to prevent damage during transit, on and off loading or during routine handling.

7.4  Delivery shall be made during normal operating hours which are from 
7:00 a.m. to 3:00 p.m., Monday through Friday, excluding federally 
observed holidays.
8.0  ACCEPTANCE CRITERIA
The following criteria shall be met prior to the government accepting the Aft Bulkhead Dome from the vendor:

8.1  All data and documentation as specified in Section 6.2 has been received and approved by the government.

8.2  Material coupons, as specified in Section 6.3, have been received and material verification testing, to be conducted by the Government, has been completed and approved.

8.3  Completion of Visual Inspection by the Government to assess condition as per drawing 1251367 of the delivered Aft Bulkhead Dome.
8.4  Completion of dimensional inspection of the Aft Bulkhead Dome as per LaRC drawing 1251367; whereas all inspection dimensions are found to be within specified tolerances. Inspection of as delivered Aft Bulkhead Dome will be conducted by the Government onsite at contractor’s facility or NASA, LaRC. 
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