19 March 2003

To: Brad Nelson, David Williamson

From: Wayne Reiersen

Subject: MC impregnation

Jim Chrzanowski stopped by earlier and showed me a piece cut from the straight tee-section that was potted a couple of weeks ago.  The impregnation looks great – no dry spots.  It confirms that we can provide a seal and impregnate a coil.

There are some differences between the straight tee-section and the reference design.  The T-section had holes cross-drilled in it to facilitate the feeding of epoxy.  The relief at the bottom was not grouted to avoid mechanically locking the conductor to the tee, and in the process provided a lateral pathway for epoxy to flow.  The straight tee-section did not have the copper chill plates, nor did it appear to have ground insulation (just turn-to-turn insulation is visible to my eyes).  It featured end plates without any leads.

Clamping was not done using prototypical clamps, nor were individual turns clamped as they were applied.  Rather, the whole bundle was clamped prior to impregnation.  The orientation and packing of the turns was imperfect.  Whether this was a result of clamping the bundle rather than individual turns as they were applied remains to be seen.  Certainly, we expect this in regions of significant twist and curvature, but I did not expect it in this geometry.  Jim is sending a section of the impregnated conductor to you for inspection.  Steve Raftopoulos is calculating where the current centroid is relative to its nominal position and will document the dimensions and results in a memo.

The insulation tends to be tight around the corners and looser along the flat sides of the conductor.  As a result, the cusps in the “four corner” regions are significant and might require roving to be added there.

Perhaps the most significant conclusion though was that the epoxy did NOT penetrate into the compacted cable conductor.  It is not clear whether [1] this is acceptable or not and [2] whether this would still be true if we used a 2x2 array with 32-gauge wire instead of the single turn with 36-gauge wire that was used.

In preparing the single turn impregnations for mechanical testing, it was reported that the epoxy DID penetrate the compacted cable conductor.  The mechanical tests that have been conducted and are planned to be conducted using a single turn impregnation are now suspect if indeed the epoxy does not penetrate the conductor in a full winding pack.  Perhaps the testing should be performed on a 2x2 array of turns instead of a single turn, if practical.

The purpose of this memo is to raise a flag that we may need to respond to these developments.  Please do the following:

1. Inspect the conductor and determine the design implications.

2. Review the sequence of impregnations that Jim is planning and their timing to see if that is still what we want to do.

3. Review the mechanical testing program and determine if any changes are in order.

Thanks for your attention to this matter.

Cc: J. Chrzanowski, S. Raftopoulos, I. Zatz

