Instructions for Drilling Gaskets with the Bestsa EDM

Updated last: 4-21-05          Arianna Gleason and Jessica Preciado
Betsa EDM looks like:
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 SHAPE  \* MERGEFORMAT 
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The needle used to drill is shown with the red arrow.  A             pre-indented gasket looks like:
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                                                    Raw                indented

Briefly on Indenting…..

1. start with a raw gasket

2. measure the initial thickness with caliper
3. use diamond-scribe pen to scratch an orientation-mark on the gasket.  Line up the scratch with red mark on the DAC body.

4. Indent until final indented thickness is 60 – 80 microns 
………….At this point you should follow instructions on how to indent the gasket using the Pressure Box: “hpLab_web_guide”
……..Knobs to know about…….[image: image4.jpg]



-Polarity Switch on the back: toggle every once in a while you’ll need to change the polarity to keep the needle erosion even.

-Power Switch by the cord.

-big Voltage knob on the back (reading is on the front); keep voltage between 6 – 7 volts.

-Drill Toggle on the front lower left side; toggle down = start drilling; toggle up = stop drilling

………………..Needle sizes available (microns)……………

125, 150, 200, 250

Drilling a Hole:
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1. Check to make sure the needle you select is straight.  Perhaps even take the time to look at it under the microscope.
2. There are 2 types of magnifying pieces: 10X (longer), 20X(shorter)

3. Turn on the goose-neck lights
4. Turn on EDM – green light on.

5. Turn on mineral oil pump – which looks like: [image: image6.jpg]



6. Put the gasket on the copper plate, center it and tighten down the plastic holder. [image: image7.jpg]



7. Now place the entire block back onto the stage.  Watch out, this block is held in place magnetically – little balls tend to fall off, please be careful!!
8. First just “eyeball” the alignment of the needle tip and the indention.  To do this, flip the needle into the drilling position -- !!!!!!DON’T LET THE TIP TOUCH ANYTHING!!!!!!! –always be very cautious about flipping the needle in and out of the drilling position.  Look at the bright reflection from the indention and just roughly align the bright spot with the needle tip.

9. Flip the needle back up, out of the way.
10. Use upper-eyepiece to look down. 

11. Raise the stage to bring the gasket into focus for your eye by using the big knob on the right.
12. Once it’s in focus, center the indention outline in the cross-hairs.  The indention outline will look like the facets of your diamond on metal.  To center use ONLY the Lower Knobs (bottom two) to adjust in x and y direction of the stage.
……Now you have your indentation perfectly centered…..

13. Now we have to drill a Test Spot.  The Test Spot is used to align the needle with the optics.
14. You’re still centered on the indention in the cross hairs

15. Select one of the lower knobs.  Rotate that knob 3 to 6 times in one direction.  Your indention will move away from the cross-hairs in that one direction.

16. Lower the stage all the back down until the Dial reads zero.

17. Lower the needle into drilling position.

18. Look through side-eyepiece and make sure you see the needle tip near the center of the cross-hairs.

19. Make sure the needle tip is in focus, adjust if necessary.

20. Raise stage slowly, very slowly until you barely see a reflection of the needle on the gasket surface.  They should almost appear to touch but not quite (no red light)
21. Looks like: [image: image8.png]



22. Push Drill Toggle down. [image: image9.jpg]SRR





23. Lights should immediately begin flashing red and green on and off very quickly back and forth – flickering.  

24. Green only = no contact;  Red only = in contact, or stuck in  contact – this is very bad, it should not be only red

25. Dial on the right tells the distance between where the tip started and where it is now.  Each tick mark is 10 microns.  

26. Let the needle drill for 3 to 5 minutes to mark your Test Spot.

27. To stop drilling, push Drill Toggle up.

28. Lower the stage all the way down.

29. Flip the needle up, out of the way very slowly

30. Look through upper-piece.  And raise stage until the gasket surface is in focus.

31. Hopefully the Test Spot is totally obvious

32. If you don’t see it near the cross-hairs, or if it is slightly off-center, use the UPPER KNOBS to bring Test Spot to center.  (!!!This is the ONLY time you touch the UPPER Knobs!!!)

33. Once Test Spot is centered, use LOWER Knobs to move gasket back to indentation.

34. Center indention using only LOWER knobs.

……The idea here is( Needle is lined up with your eye (based on optics), and the Test Spot is lined up with your eye – therefore the needle is lined up with the Test Spot. 

35. Lower the stage all the way.

36. Slowly flip needle down into drilling position

37. Look through side-eyepiece and slowly, slowly raise the stage until you see the needle’s reflection in the gasket surface just above the needle.  No red light on.
38. Add a healthy amount of mineral oil – almost to the top of the cavity.

39. Push Drill Toggle Down – lights should start flickering red and green.

40. It’s good to guess, based on the thickness of your indentation, how many tick marks the needle should travel on the Dial.

41. Drilling through your indentation could take 5-10 minutes depending on the thickness.  While it’s drilling you should see streams of tiny bubbles come off the surface of the gasket. 
42. Needle should stop automatically (showing only green light) when it has finished.   However, also look for the following sign that you are close to finished: a few large bubbles will rise from BELOW THE COPPER plate once the needle has truly penetrated the gasket.  It is important to look for this.  An abundance of mineral oil will help you see a bubble from below.
43. The needle will occasionally struggle – shown when BOTH red and green lights are on.  As long as this is just momentary (1 minute or less) – you can just let it continue to drill.  [If there is a major problem – please read the “Trouble-shooting” section of these instructions.]
44. Once drilling is done, Lower the stage all the way down.
45. Slowly flip needle up, out of drilling position.

46. Turn on oil pump to remove mineral oil by pushing Pump Toggle away from you (towards the wall).

47. At this stage you can also use a kim-wipe to soak-up and clean the gasket.
48. Raise the stage and look through upper-eyepiece to see your hole.

49. Remove block from stage and plastic holder to clean your gasket.  Place in the glass bottle w/ acetone or ethanol and put in sonicator to the right of the EDM.  Set timer on for a few minutes. [image: image10.jpg]o 7
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50. Also, be sure to look at the gasket under the microscope(s) near the windows.  [image: image11.jpg]ease Turn
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This will allow you to see how well centered your hole is inside the indentation.  It should look like: 
[image: image12]
51. Turn off the EDM machine

52. Turn off light.
53. Turn off mineral oil pump

…………..Note for changing Needles……………..

-Please be very careful.

-First, turn off machine.

-Needle is held in Betsa with a friction mount.  Slowly remove or
insert the needle you need. [image: image13.jpg]



-When inserting, gauge the height by using the black post on upper left side.  The tip of the needle should be just hidden by this post – then you know you are close to the correct height.

-Lower stage all the way down

-Flip needle down into drilling position

-Look through side-eyepiece

-Now you have to do fine-tune the height of the needle with your fingers until you see the tip in focus in the cross-hairs.  It should be close to the center, but it doesn’t have to be perfect – as long as you can see it clearly.

……………..TROUBLESHOOTING………………..

Sometimes the Betsa decides to be fussy.  

A)

1. It may get “stuck” where both red and green lights are lit.  And you hear it “whining” or “crying” for longer than 1 minute.

2. In this case, try toggling up to get the needle to stop attempting to drill.

3. Usually this works, the needle stops, only green light it showing.

4. Perhaps adjust the height of the stage to bring it closer to the needle.

5. Toggle down again to start.

6. If you still have a problem, add mineral oil and run the oil pump just momentarily – this will flush away any residue from drilling which might be blocking/hindering the needle.

B)

1. If still fussy, try any of the following in any combination or order:
-change polarity on the back using toggle

-LOWER the voltage (large knob on back, but read on the front)

-adjust height of stage.

-add more mineral oil while flushing out the old

-sing to it – (just kidding)

GOOD LUCK!!!!
Any questions: contact Arianna Gleason at x4863 or aegleason@lbl.gov
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