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Written question #1.  Does Brenner have experience in stretch forming Inconel with  thicknesses similar to the 3/8” thickness that the NCSX vessel requires?  What is the anticipated variation in the wall thickness?

I am a metallurgical engineer with 40 years of experience.  We have formed many types of materials (inconel, steel monel).for years.  Inconel 625 is twice as strong as carbon steel.  The 1600 ton press is very strong.  We have formed up to 3 inch plate in our shop.  The issue is how much cold working/hardening and is this acceptable to you or not.  It would be a good idea if we take a sample of the first formed piece and etch it and see how much cold work we have.

How much thinning will there be?

Not much thinning on this machine.  It is different than forming of heads or anything like that.  

How many pieces will you make the prototype from?

4 pieces.  The machine can handle the wing of a plane.   After the prototype we can increase the size of the pieces so the entire 120 degree part would have also 4 pieces.

We selected Inconel for low magnetic permeability and high electrical resistivity.  We can take a fairly large range of strength properties

How do you control distortion and tolerances?

This is a major problem with this project.  We need someone who knows welding and metallurgy.  We have a frame and holes to hold the part in place.  The tooling could be part of the stretching as well.  Right after the forming, we have a structure and fit the parts together, bolt tight and weld the parts together.

Written question #2.  Do you anticipate the need for heat treatment?

We can anneal in vacuum furnace (through qualified vendor).  Inconel 625 does not need an anneal, but we can anneal it after.  We form heads from Inconel 968(?) and are familiar with forming characteristics.

Written Question #5.  Please comment on the tolerances we proposed in  Doc. # NCSX-12-12002-PH  (available at ftp://ftp.pppl.gov/pub/ncsx/manuf/production_vessel/20021221-vac-ves.pdf) and give us your recommendations, especially with regards to changes in tolerances which might result in significant cost reductions.   (Please note: the original drawing, SE121-001P, was in error and showed a profile tolerance of 0.020 inches.  This should have been 0.375 inches and has been corrected per Larry Sutton email of Jan 21, 2003) .    

We would have liked more tolerance. We think we can build it but the first few pieces will tell us.  

Written Question #3.  Your proposed costs for this manufacturing study and prototype fabrication are higher than we anticipated.  Please comment on the significant cost drivers for this effort and any recommendations you might have with regards to our Statement of Work and Specification that could significantly reduce costs. 

This is a very complicated piece.  This is not your everyday type of fabrication.  

So it is the geometry, not the tolerances and size that drive the cost?

Yes

Do you think this prototype has more scope than necessary to provide a firm fixed price for the production parts without a lot of contingency.

No, by the time we finish the prototype we will understand the whole 360 vessel and will be able to arrive at a fixed price contract.  It is too bad you budgeted the prototype for a lesser amount.  We were not able to find anyplace to cut costs.  We do not want to cut corners.  We have had a nuclear certificate for 20+ years.  We are interested in challenging jobs.

Is annealing in cost estimate?

No, but it is not a major cost.  There is definitely cold forming residual stress, but not much.  If you are looking for precise part, we should consider solution annealing.

For vacuum leak checking, do you have capability in house?

Leak testing will be performed at AIT.  We can go to 1e-9 (sccs?)  We have a Varian machine.

The proposal discusses automatic welding processes.  Do you have automated welding equipment at AIT?

We have some, but we will have to buy another machine.

What type of machine?  What process?

Machine = ?,  TIG process, We can do welding from outside with automatic machine, but we can do inside welding also.

Written question #4.  Please provide a QC manual or, alternatively, procedures which address procurement control, fabrication, welding, heat treatments, audits, and calibration and drawing control.  

(Interruption, did not get QA answer)

Lamda CMM? Is that at Brenner? 

Yes, it is at Brenner.  Brenner can bring their machine and do metrology checks here.

How will you obtain surface finish?

Brenner can put 32 micro-inch finish on vessel, but this is not part of proposal.  The plate finish is sufficient, and the weld reinforcement can be left or ground flat.

Do you have experience with electropolishing?

Yes.  This is not a problem.

Where do we go from here?

We hope to complete the evaluation and announce winners in mid-March

