NCSX VESSEL FIELD WELD JOINT 
R&D TEST PROGRAM
DESCRIPTION

The NCSX Vacuum Vessel(VV) will be assembled using spool pieces welded to end flanges of the VV field period assemblies.  This test program will fabricate and assemble full size components which simulate the VV weld joint and its assembly.  
GOAL

· determine the viability of the joint design, 
· qualify weld procedures

· determine the amount of weld distortion which can be expected during assembly of the actual components
FABRICATION STEPS
The following description gives a recommended procedure for fabricating the components in the reference drawings.  Alternate methods may be substituted, subject to the approval by the Project.
1. Roll and seam weld 3/8” Inconel 625 plate into a 34.5” diameter cylinder.

2. Cut two vessel end pieces and a spool piece from the cylinder using water jet or other method which does not result in distortion of the components.  
3. Face off the end surfaces of the components, as required, to achieve required flatness before welding to the blank flanges.
4. Cut 4 blank flanges from 1” Inconel 625 stock a using water jet cutter or other appropriate non-distorting methods.

5. Weld blank flanges to each end of the spool piece and to the mating faces of the end pieces 

6. Final machine the spool piece assembly and the two end piece assemblies.

7. Laser cut or water jet four seal plates.

8. Weld wire onto two spool seals.

9. Weld sealplates on spool and end piece flanges.

10. Clean the components per procedures supplied by the Project.

METROLOGY
The completed end pieces and spool piece shall be measured on a CMM machine, a FARRO arm, or other appropriate device to map the contour of the components.  The goal will be to repeat the measurements on the completed welded joint and determine the amount and location of the weld distortion.  Sufficient data must be taken to permit modeling of the contours on ProE; particular attention being given to regions around the joint welds.  A metrology plan will be provided by the Project.
JOINT ASSEMBLY

1.
Install bolts into the internal tapped holes in the spool piece and end pieces.

2.
Dry fit the spool piece to the end pieces using the bolts and appropriate clamps.
3.
Perform the internal joint weld on only one end of the spool, using procedures provided by the Project.  The other weld will not be completed until a review of the welding is complete and the Project gives the go-ahead to proceed.  The weld procedure is subject to change after review by the Project.
FINAL INSPECTION

Re-measure the contour of the assembly as described above.

Visually inspect the internal weld.
Leak check using seal plate helium ports.

