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Stress Testing Rundown
The testing procedure was as follows: First we cycled through all target positions (1-6) five times, checking for broken targets at the end of every cycle. Then we completed 50 rotations at each target position. Targets were visually inspected after every 25 rotations. After this, we rotated the targets an additional 200 times at target position 1. This brought the total rotations to 500. 
Target ladders are discussed in the order they were tested. 

B2V
B2V was the first ladder that we tested and it ran perfectly. We had no issues with this ladder and no targets were broken after 1,000 rotations (500 in air and then 500 under vacuum).

B2H
B2H had no troubles either. The ladder ran perfectly and no targets were broken after 1,000 rotations (500 in air and then 500 under vacuum). 

B1V
This ladder ran perfectly. We had no issues with this ladder and no targets were destroyed after 500 rotations under vacuum.
B1H

This is the first ladder we had issues with. It worked perfectly for 3 cycles of preliminary testing (cycling through target positions 1-6) but on the 4th cycle a scraping sound was heard as the ladder was being driven to target position 6. This scraping sound threw the encoder off of the actual position of the target ladder by a few thousand steps and caused the drive to hit the home limit switch on its way back to the park position. The scraping sound seemed to slow down the target ladder and cause it to cover less distance into the beam then the software assumed it had so when it was on its way back to the park position, the software thought it was further out in the beam then it actually was. Because of this, the home limit switch was hit while the software thought the ladder was still a few thousand steps away from the park position. 

We tried a few different solutions such as lubrication, tightening the coupling between the motor and the lead screw, and resetting the controls software but the final solution was to replace the controls driver. After this the linear drive was tested some more and no longer produced any issues or scraping sounds. 

We also witnessed what seemed to be the ladder slipping on its connection to the drive while the ladder rotates from park 2 to park 1. We believe the ladder is simply attached improperly as the rotary motor seems to be running very smoothly but we won’t know for sure until the chamber is vented and we can get a better look at the ladder’s connection. 
Even with all these issues and the targets being visibly shaken and vibrating quickly, no targets were destroyed on this ladder and 500 rotations were completed under vacuum. 

Yellow Side

Yellow side was slightly more problematic than the Blue side. Our plan of attack at first was to install all four ladders at once so that we could put the chamber under vacuum once and complete the testing of all four ladders under the same vacuum. Unfortunately, the Y1V mechanical drive presented many issues and we were eventually forced to remove all target ladders from the Yellow side before they could be tested in order to fix the Y1V drive. 
Y1V
This is the ladder that gave us the most troubles. At first the ladder moved only linearly and wouldn’t rotate but after a software reset aimed at solving B1H’s troubles, the linear drive stopped working and the rotary drive started working. When moving from the home position to target 2, the drive failed to move upwards even though the computer software believed it had moved upwards. The drive rotated itself at the improper linear position until it hit the wall and made a loud bang sound. We immediately moved the ladder back to home and we could see that at least one target had been destroyed in the crash. The target ladder was then seen scraping against the wall, on the side of the beam pipe opposite of where it had just crashed, as it rotating back to its home position. When we tried to operate the linear drive again after this issue we could only hear a clicking noise which seemed to indicate that the lead screw was slipping on the nut that connected the lead screw to the target driving mechanism. 

We disassembled the drive and determined that the nut was too loose. The nut being used was a plastic nut with 4 separate sections that were clamped onto the lead screw by a spring. We shortened this spring in order to tighten the connection and also added a second spring into a groove that looked like it was designed for such a second spring that was present when we first took the drive apart. It is unknown whether there is supposed to be a second spring or not but the addition of the second spring fixed the slipping problem and then drive now seems to work fine. 
We also found a loose wire that should have been attached to the home limit switch. We reattached the wire and testing has shown that both linear limit switches are now functioning properly.

Y2H and Y2V
While we were waiting on a solution for the Y1V issues, we tested Y2H and Y2V in air and both ladders performed perfectly. No targets were destroyed after 500 rotations. 

Y1H and Y1V
These two ladders have yet to be tested but should be operational within the next week and testing should take no longer than a day. 

We recorded the number of the targets used on each ladder as well as their position on the ladder, the relative tightness or looseness of the targets, and the conditions of the vacuums that targets were tested under. I will leave this info with Dannie. 

Thank you for giving me the opportunity to work with your group! If you have any questions about anything feel free to email me at wchrist1@binghamton.edu. 

