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Overview

Presenter:  N. Grossman

1. (Reviewer:  K. Anderson)  Considering fabrication, it is questionable whether or not one will be able to wire EDM the slot in the exact location shown in the drawing. Given that the bend radius will likely not be exactly that shown in the drawing (from natural fabrication tolerance of bending in a fixed radius die) and that the plate may have some natural bow/bend associated with it, the wire slit may not be centered in the conductor. Will a non-centered slit condition result in an increase in stress? The non-centered condition may vary from one assembly to another.

2. (Reviewer:  K. Anderson)  The welding operation to close the EDM entry point will most likely result in weld shrinkage of the conductor at that point, as well as a possible stress concentration from not having a smooth surface on the underbead of the weld. Will this weld distortion be acceptable in terms of fabrication of the overall shape? Will surface imperfections in the weld region lead to fatigue failures? (Note that the fatigue limit in welded regions is about 1/2 that of virgin material, and point discontinuities could lead to further reductions in fatigue limit).

3. (Reviewer:  K. Anderson)  A more comprehensive fatigue analysis should be undertaken which accounts for magnetic load + thermal load + DC component of stress from moving to the extreme position. Fatigue in welded areas and locations of stress concentration should be considered.

4. (Reviewer:  K. Anderson)  Should we consider electroless nickel plating of the entire stripline section? This part is most likely small enough to fit in most vendors processing tanks. Alex Chen has conducted fatigue testing (albeit with small sampling size) of electroless nickel plated aluminum spider support struts for the horn that suggest that this process enhances fatigue life. It may be worthwhile to get a quotation or two to evaluate cost vs. benefit.

5. (Reviewer:  K. Anderson)  Since the review, a cost estimate of the stripline has been completed that indicates that the design as presented represents a significant amount of money. Alternative designs should be considered to minimize fabrication costs while assuring a robust design. For example, could one consider making the entire flex line out of say quantitiy of three 1/8" thick plates instead of a single 3/8" thick line? Or alternatively, could one wire EDM a 1" or 2" wide strip by drilling a 0.031" diameter hole as the entry point for the wire, thus eliminating the welds? With such an alternative, the 8" wide stripline would be "built up" of either eight - 1" wide pieces or four - 2" wide pieces.

6. (Reviewer:  K. Anderson)  A few test pieces should be constructed ASAP that investigate the above fabrication comment to determine the most cost effective manner of fabrication.

7. (Reviewer:  K. Anderson)  Can this section of stripline be fabricated out of 6061-T6 instead of 6101-T6? Fatigue benefits may be better with the 6061, at the cost of slightly higer resistivity. Are there any other materials that we should consider (e.g., copper, Be/copper)?

8. (Reviewer:  J. Hylen)  Comparison of stress to yield strength should include factor for fatigue of 107 pulses.

9. (Reviewer:  J. Hylen)  Would an extra Al bar supporting the outsidemost ceramic rockers be a good idea? Am concerned about ceramic being unsupported between nuts.

10.  (Reviewer:  K. Anderson)  I agree with Mike May's comment that a ceramic tube placed through the clamp to encapsulate the clamp bolt may be more robust (and less expensive) in terms of electrically isolating the clamp bolt from adjacent conductors than the ceramic bushings.

11. (Reviewer:  K. Anderson)  As a more radical design consideration, should we investigate using a quantity of 2 or possibly 4 conductor plates below the remote clamp as opposed to the 8 conductors that exist in current designs? Fabrication of 2 or 4 plates will most like cost less money at the expense of additional design time.

12. (Reviewer:  J. Hylen)  Since EDM now appears very expensive for cutting slits, would an alternative of three 1/8 inch sheets clamped together at the ends to a 3/8 inch stripline do the job? I understand that welding three pieces together is complicated, but just clamping them permanently seems like it might be simple.

13. (Reviewer:  C. Jensen)  Certainly the suggestions regarding the "floating clamp" for the flexible joint were relevant. It was never clear to me the purpose of the insulating boss that sits into the aluminum bus. I think it is a much better idea to have the ceramic bars clamp the bus directly; there is less chance of breaking them from the bus jumping around 

14. (Reviewer:  C. Jensen)  I think some more substantial analysis of the magnetic forces in the flexible joint should be done. The equation offered for magnetic force is only valid for two lines of current, not for two planes with depth to them. In the process of slitting each bus, you get more flexibility, but the force on each slit piece may go up substantially and of course the pieces are less rigid so I would worry about fatigue problems.

15. (Reviewer:  C. Jensen)  It would certainly be prudent to make some kind of mechanical mockup, some fractional piece of the assembly, so that some simple experiments could be made; actual flexibility vs displacement and transferred force, welding tests, simple manufacturing tests.

16. (Reviewer:  C. Jensen)  While perhaps beyond the scope of this review, some further thought should be given to the location of the clamp joint, both in the number of clamps (1 x 8 conductors, 2 x 4 conductors, 4 x 2 conductors) and in the location of the clamp ( in the very high rad area vs. above the shielding blocks). It would seem this is a difficult design (even if not floating) and a step back to review the actual requirements vs. the desired requirements might simplify the effort.

17. (Reviewer:  W. Markel)  The three separate ( 1/8" nominal) strands that remain after machining the slits will be fixed together at their ends, so I think they will influence each other when they are put into bending. The fact that four of these 90 degree elbows are involved in any displacement, with the movement of one affecting the movement of another, would seem to make the overall system rigidity very difficult to estimate. To some extent the force required to make a displacement may depend a lot on how much "free movement" was used up upon its initial attachment to the horn. The slit elbow will not increase flexibility for the pitch and yaw movements to the same extent that it will assist movements in X and Y. Will the slit welds cause any problems? The concept definitely merits pursuing, but I really think you are going to have to build and test something before you will know how well it will handle the required horn movements. If flexibility of the above is adequate, the advantages over the floating clamp are obvious. While it might not be extremely hard to move a clamp to follow a relocated horn, the stripline above the clamp has to be moved and realigned. If the realignment is poor, the forces upon reclamping will be high. What will it take to guarantee striplinerealignment? The discussion on July 10th gave no clues, but it doesn't look easy.

18. (Reviewer:  M. May)  Protypes of the ceramic rocker bolt clamp should be started immediately, and installed in the strip line at MI 8 for evaluation purposes.

19. (Reviewer:  M. May)  A prototype of the EDM flex joint should also be fabricated ASAP and tested. I think it would be best to have it fabricated in an outside shop so that it can be made as close to the final dimensions as possible. When welding the enterance points of the EDM wire, a strip of stainless steel as a backing plate might work to stop the weld from penetrating through to the next layer. Aluminum does not like to stick to stainless steel. When the welds are complete, it might help to fill the slits with Kapton sheet. This could cut done the movement between plates, thus reducing the fatigue factor.

20. (Reviewer:  M. May)  I would highly recommend that a spare of the module containing the strip line be fabricated, along with an extra mechanical clamp for the strip line.

21. (Reviewer:  D. Pushka)  On the flex joint, I would like to see a prototype built of the rocking joint. To do so will require preparation of a fabrication drawing and then to go to the outside (not FNAL machine shops) and have the parts fabricated. I would even envision a two step process, step one uses plastic in place of the ceramic and the second uses the real ceramic.

22. (Reviewer:  D. Pushka)  Once a FEA of the existing stripline is completed and a comparision between the FEA of the slitted bends vs the solid bends shows the slits to be worthwhile, then go build one. Again, I certainly would not use the fnal machine shops because of a) they don't have the right equipment and b) costs can not be controlled.

23. (Reviewer:  D. Pushka)  IF one builds a stripline prototype, then be prepared to build a shaking stand to test the fatigue properties of the flex joint. No point building it w/o performing a fatigue test on the prototype. I am nervous about the welds failing.

24. (Reviewer:  D. Pushka)  Drop the floating clamp.

25. (Reviewer:  D. Pushka)  Consider exactly how the horn motion capability really helps the experiment. If it offers a truely necessary capability, then keep it. Otherwise, drop motion capability and the flex joint with it,.assuming the flex joint does not appreciably attenuate the vibrations transmitted into the horn from the stripline.

