Design and Fabricate a Vacuum Chamber

1.0
Introduction:

This Statement of Work provides technical requirements and salient features to design and fabricate a vacuum chamber.  This introduction also includes information for the intended use of this vacuum chamber, to assist the contractor in understanding the loading on the vacuum chamber and the equipment to be installed external to and internal to the vacuum chamber.  The vacuum chamber shall include all features and meet or exceed all requirements as described in Section 2 of this Statement of Work.

The vacuum chamber will be integrated into an electron beam freeform fabrication system.  This system includes an electron beam gun, which will penetrate through the top of the vacuum chamber via a conflat flange.  Vacuum will be achieved via a turbomolecular vacuum pump, attached directly to the side of the vacuum chamber.  A four axis positioning subsystem will be installed inside of the vacuum chamber and bolted to the bottom of the vacuum chamber.  A wire feed subsystem will be installed inside of the vacuum chamber and attached to the top of the vacuum chamber.  Future plans include integration of cameras inside and/or outside of the vacuum chamber.  NASA will be responsible for providing and integrating all of these subsystems into the vacuum chamber.

The electron beam freeform fabrication system will be portable, and may be used in various locations including laboratory environments, in experimental aircraft, and in mobile ground-based units.  Therefore, weight, handholds, and strength of attachment points are important design criteria.

2.0
Vacuum Chamber Design Requirements:

2.1
The vacuum chamber shall have a rectangular cross section.  Seven sketches are provided in PDF format showing an isometric view of the chamber and each individual side.  All dimensions are in inches.  The dimensions show the minimum internal dimensions and the locations of all flanges and features relative to these internal dimensions of the chamber.  NASA will supply the wire feedthroughs, windows, gate valve, and brackets for the wire feeder and positioning system.  The contractor shall provide all mounting points and conflat flanges integrated into the vacuum chamber.

2.2
The internal operating pressure of the vacuum chamber shall be 1x10-5 torr or better.  The leak-up rate shall be 1 x 10-8 cubic inches helium per hour or better.  Certification of the leak-up rate shall be provided in the final report.

2.3
The chamber shall be constructed of non-magnetic material, either aluminum or stainless steel.  Certification of the material and all welds used in construction of the chamber shall be provided in the final report.

2.4
For adequate radiation shielding from the electron beam gun, the minimum allowable wall thickness for the vacuum chamber is 0.30 inches for aluminum, or 0.08 inches for stainless steel. 

2.5
The total empty weight of the chamber shall not exceed 800 pounds.  Lower chamber weight in conjunction with minimal wall deflections under vacuum will be considered added value.

2.6
The top shall be fully removable to allow full access to the interior of the vacuum chamber for installation of equipment.  The joint between the top and the chamber walls shall be designed with an appropriate seal to maintain the required vacuum level.  The top shall be designed with handles (not shown in the sketches) to facilitate removal of the top, and with appropriate bolts or other capture devices to hold the top in place when the chamber is not under vacuum.  As shown in the sketch, the top has a sight glass angled at 40 degrees for viewing inside the chamber; the window will be supplied by NASA, but the contractor shall attach the angled extension tube and the conflat flange.

2.7
As shown in the sketches for the right and left sides, the chamber shall be equipped with two doors.  The conflat flanges for viewing ports shall be incorporated into the doors.  The conflat flanges shall be provided by the contractor; the windows will be supplied by NASA.  Both doors shall be rectangular in shape, a minimum of 24 inches by 24 inches, and the same size.  The door and hinge designs shall allow the doors to be easily removable and interchangeable with each other.  One door is shown hinged on the left side and the other door is hinged on the right – the doors shall be interchangeable when turned upside down.  Each door shall be equipped with a handle for ease of opening, and an appropriate capture device to hold the door closed when the chamber is not under vacuum.

2.8
All O-rings or gaskets required to maintain a proper vacuum seal at the removable top and doors shall be provided.

2.9
The chamber shall be designed with a minimum factor of safety of 2, based on material yield strength.  The contractor shall provide basic stress notes showing factors of safety, calculations for the design of the vacuum chamber and external flanges for mounting to the skid, and anticipated wall deflections. 

2.10
The chamber shall be designed with handholds (not shown in the sketches) in the upper half of the chamber on each side for ease of handling and moving the chamber.

2.11
The chamber shall be designed with external flanges at the bottom of the chamber for mounting onto a skid.  The external flanges shall be designed to accommodate 1/2 inch bolts.  NASA will provide the skid and bolts, and will install the bolt pattern into the flanges.

2.12
All flanges shown in the sketches are US standard conflat flanges.  All conflat flanges shall be provided by the contractor and welded into the chamber walls.  The material on the sealing surfaces of the conflat flanges shall be a hard material (such as stainless steel) to allow the use of either copper gaskets or elastomer O-rings. Certification of the welds shall be provided in the final report.

2.13
The sizes, threads, and specific locations of holes for mounting the wire feeder and positioning system are specified in the sketches. The holes are not to penetrate the chamber wall.  If the chamber is built from aluminum, non-magnetic key locking threaded inserts are required in all tapped holes.

2.14
Holes (not shown in the sketches) shall be drilled and tapped on the interior surface of each wall of the chamber to allow for light equipment mounting and for cable routing inside the chamber.  The holes are not to penetrate the chamber wall.  These holes shall be placed in two rows along each wall, (one row in the top third of the chamber, and one row in the bottom third of the chamber).  The holes in each row shall be spaced approximately 6 inches apart.  The holes shall be drilled and tapped to either #6-32 UNC by 3/8 inch deep (minimum screw diameter) or to 1/4-20 UNC by 1/2 inch deep (preferred screw diameter).  If the chamber is built from aluminum, non-magnetic key locking threaded inserts are required in all tapped holes.

2.15
Prior to shipping, the chamber shall be baked out and leak tested.  All chamber flanges shall be capped and the chamber filled with dry nitrogen gas for shipping to NASA Langley Research Center.

3.0
Proposal Information Required:

· Preliminary sketches of proposed vacuum chamber design

· Materials of construction, including chamber and conflat flanges

· Estimated chamber weight

· Proposed method of construction and assembly

· Schedule

· Cost

· Names and phone numbers of other customers for establishing past performance

4.0
Deliverables:

· One complete set of full size drawings and two complete sets of book size drawings

· Report including design stress notes and material, leak check, and weld certifications

· Vacuum chamber

5.0
Schedule:

· Engineering drawings and design stress notes shall be provided for NASA approval 5 weeks after contract award.  Hardcopies of the drawings shall be mailed to:

Karen Taminger

NASA Langley Research Center

Mail Stop 188A

Hampton, VA 23681-2199

phone: (757) 864-3131

· All other deliverables 14 weeks after contract award

