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Notes from Trip to Major Tool and J.P. Pattern, April 28-29, 2005
Hutch Neilson, Brad Nelson, Phil Heitzenroeder
Summary
· Major Tool is on top of both the MCWF and VVSA jobs.
· JPP / WKI have done a commendable job addressing short pour concerns. They have a respectable margin now and a good, but not risk-free, melt and pour plan for the QPS casting.

Major Tool and Machine, Indianapolis, IN, April 28, 2005

NCSX Modular Coil Winding Forms

· Kevin Bowling (MTM), Rich (MTM), Nancy Horton (EIO), Roy Sheppard (EIO)

· Schedule: cannot commit to any improvement in the June 24 delivery at this time, but they are still “optimistic.” They are using extended shifts, overtime, and making a best effort.

· They are working 6 days/week, two 10 or 12-hour shifts per day, Sunday when possible.

· They have two machine operators (one per shift) and a programmer dedicated to the job.

· Things are going well, but they have had to experiment to find the most efficient combination of tools, tool paths, etc., for the rough machining. Their original ideas didn’t work out as well as expected but there are many combinations available and they found a way that is working well now.  Practice machining of the prototype gave them a leg up but didn’t resolve everything.  They think type A will be the hardest to machine and Type B the easiest.
· The casting has 1-in. of stock. They machine it down to ¼-in., cut the break leaving ¼ in. of stock there also. Make up the break in the relaxed state, machine it down to 0.030-0.050, then finish machine.

· The casting quality is outstanding, no sand or porosity. They said NCSX shouldn’t worry so much about weld repairs. It’s a normal part of both the casting and the machining process and does not cause them any problems during machining. It’s more of an economic problem for them and the foundry.

· They have three interchangeable fixtures plus the Remmele Type C fixture. If necessary to handle peak production, they can build a fourth. Takes 3 weeks.

· If we wanted to open up the lead slot, it’s not a problem, but they want to run the change through channels.
· They can put some targets on the inside surface of the casting to help with the in-process winding measurements, but again we need to propose the exact configuration and go through channels
· This is going very well.

· From Nancy Horton, indications that the project has stressed Lawton, resulting in loss of enthusiasm and creating some tension between Lawton and other team members. Hints of budget problems keep recurring but EIO is managing it so far. Hopefully they’ll deliver their last pattern by August, completing their scope. 

NCSX Vacuum Vessel Sub-Assemblies

· Mike Manuel, Doug McCorkle

· They are behind schedule on the 60-deg. fixture, but the lower half will be ready in time to start welding up panels 1-5, possibly next week.

· The 60-deg. fixture is critical and has been the subject of intense focus internally.  It is being fabricated now. Parts of it are scattered about the facility.

· The production panels have come in from the supplier without the expected finish, apparently a “misunderstanding” between MTM and the supplier. Their problem, not ours.  MTM will finish the plates themselves or get it done by an outside source. Not a big deal. 

· They will probably not use the development panels for production because of the finish issue.

· Forming is going well.  I was amazed that they stick pieces of ¼ inch plywood (looks like trash swept up from my garage floor) between the panel and the die to make local contour adjustments. We’re talking 3/8-in. inconel and a 500-ton press!!

· Also amazing: the inspection gages. As Brad observed over dinner, they look like a third grade science project (all rubber and glue and Al honeycomb sandwich panels) but are amazingly simple, lightweight, and effective.

· The ball is in PPPL’s court on process outlines Lots 1, 2, and 3 (the 120-deg. segments). We are not delinquent. Just noted.

· They only material availability issue is the 3½  in. ports.

· Regarding the magnetized 304 stainless conflat flanges.  We accept mu<1.2 in the welds.  The flanges may not make that much difference, if the permeability is localized.  Mike V. is looking into serviceability of 316 flanges, I understand.

· Brad and MTM agreed that most of the shell landmarks should go on the inside of the vessel.  We need to tell them where to put some landmarks on the outside to observe deflection during vacuum testing.  They said they could use the laser tracker for this with no problem.
· Risks: problems not confronted on the prototype may potentially arise when they form “Panel 5” (large and deep) or in welding up the 60- or 120-degree segments.
· They are going to weld the cover flanges on the ends a little differently than we anticipated, but it will not be a problem.  The last thing they do, even after temperature cycling and vacuum testing, is machine the end flanges.
· This is going very well.

J.P. Pattern, Butler, WI, April 29, 2005
QPS MCWF

· John & Gary Puhl, Don Block.

· Making good progress on the core boxes. One of their design guys is stationed at WKI to support the job. Pour date has slipped a week, due to complexity of the core boxes. Now May 23.

· Managing within budget.

Waukesha Kramer International, Waukesha, WI, April 29, 2005
QPS MCWF

· Barry Kerwin, President & CEO.  Bill Norris.  Vijay Talwar (melt and pour expert).

· Pouring plan: 6 furnaces, 4 ladles, 3 cranes, people identified for each station, 3 sprues. They have 17,000 lbs., need less than 14,000 lbs. (13,750 estimated by Bill). Filling time is of order 3 minutes. Hopefully won’t have to empty the ladles, making it less likely to get slag.

· Duplex melting means two furnaces on one power supply.  There as an extra energy cost, but small potatoes.  Takes twice as long to melt this way.  Requires some care. They have new melting units, manufacturers came and showed them how to do it. WKI feels comfortable with it.

· Fallbacks: about 3,000 lbs. reserve metal.   Bill has the authority to abort and dump the metal (to save the mold) if the operation goes awry. 

· They have done a similar plan before, but not this elaborate. Requires elaborate choreography. They will do 2 dry runs. Will dedicate a day and entire plant resources to this pour.  They have a thought-out plan, relevant experience, some fallback options, and are strongly motivated to do a good job this time. CEO was with us most of the time. Chances of success are good, much better than without the extra 3000 lbs, but not a slam-dunk.

· Chemistry control is performed on each batch;  all must  be within the spec chemistry limits before the batch will be released for use in the casting.  Using metal from multiple sources is routine – they noted they just finished a run of castings which also used 3 point pours without any difficulty.l  
· They asked for a de-briefing on the NCSX contract loss. Phil will get with Larry and set up a telecon.

· They need a decision from us authorizing them to buy limited availability, pricey filler metal (200 lbs, Grinox T51.). About $6,000.  Too expensive for their usual applications.  The sensible plan is to buy it and we keep what they don’t use. Hopefully they won’t need to use much. Phil will work it through Larry next week.

· Estimate about 6 weeks of processing after they pour.  Lots of steps, but they think it will move along.  Sounded optimistic to me, but we should get it in July if there isn’t too much upgrading.

· Questioned whether liquid penetrant inspection is required after heat treat. We’ll have to get back to them.
· We also need to check on heat treat temp and timing.  Part may sag at solution anneal temp.
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