Arthur K. Scholz – June 28th 2004

Comments on treatment of tungsten for better adhesion:

The degreasing step is of critical importance, especially if abrasion with aluminum oxide is the primary surface treatment.  Aluminum oxide is one of the few materials which tungsten has a low corrosive resistance to.  While this will increase it’s effectiveness as an abrader it also means that all the dust must be removed from the surface before bonding.  Ben Rodini’s procedure for abrasion mentions using an ultrasonic cleaner before and after abrasion.  For foil which is not bonded to the tray I believe this is probably sufficient, though I have heard there can be problems with larger components, but I’m not sure how large something has to be before ultrasonic degreasing becomes ineffective.
If there is difficulty in removing the epoxy from the tungsten after the Kapton has been peeled off try using methelyene chloride.  This stuff is incredibly effective when it comes to removing epoxy.  It evaporates quickly, so it shouldn’t attack the epoxy bond between the tungsten and carbon even if it makes light contact with it.

Ideally we would be able to use a proper trichloroethylene, or perchloroethylene vapor degreaser.  If a vapor degreaser cannot be located then do the following:

1. Wipe the surface clean with isopropyl alcohol to remove large particles.
2. Scrub the surface with an alkaline degreasing agent, such as trichloroethylene, acetone, methylene chloride, or tetrachloroethylene.  Personally I’ve had good experience with methylene chloride, but check to be sure it’s ok to use in Italy.  Stabilized 1, 1, 1-trichloroethylene is supposed to be the best, but it’s incredibly toxic and might be subject to regulation.  Alcohol is NOT a proper degreasing agent and shouldn’t be used, try and use something from the above list.
3. Wash with clean hot water and dry thoroughly with hot dry air, ie with a commercial blow dryer or oven.  Tungsten has good corrosion resistance to water, but if there are concerns use deionized water.  I doubt it will be much of a problem if it’s dried quickly with heat.

4. Test the effectiveness of the degreasing by dripping distilled water on the clean surface.  If it forms drops then the part must be degreased again, if it forms a film then the part is properly degreased.

If an electron scanning microscope is available it can be used to check for the presence of oxide and other contaminates (carbon and iron are also really bad).  I would recommend comparing the surface after degreasing before abrading and after degreasing after abrading.  Bob Kirby has offered to perform this analysis at SLAC.  I’ve located some tungsten blocks and tungsten .005” foil which I will perform some tests on, time permitting, but I might not have the results back before a decision on which process to use must be made.

Other things to be mindful of:

1. Check the expiration date of the epoxy

2. Make a test sample with each batch.  Test to ensure that the sample is not too hard after curing by doing a Shore-D (ASTM D 2240) hardness test, it should be between 50-65.  Given the mode of failure ensure that the epoxy is not too hard.  If it comes out on the hard side try slightly varying the amount of base to accelerator.

3. After mixing the epoxy bump it in a vacuum.  Stick the mixed epoxy in a vacuum chamber and apply a light vacuum.  After bubbles stop popping at the surface return the epoxy to atmospheric pressure.  Repeat several times.  This method is more effective for high viscosity epoxies than straight out gassing.

4. When bead blasting the sample blast at an angle rather than straight on.  This is supposed to reduce the number of particles which get embedded in the tungsten.

5. For polyamides such as Kapton it’s recommended to clean the surface with isopropyl alcohol, then lightly abrade with emery cloth or grit-blast, and degrease with acetone.

