FDC Wire Plane Assembly Procedures


Procedure 1: Glue the circuit boards together.
1. Clean the fixture and 12 of the .221” diameter pins with Alcohol. Install the 12 pins in the fixture in two holes per board as shown in the picture below. 

The work area for following steps must be oil and Silicone free!
Any handling of the boards or tools that come into contact with them should be done while wearing powder free latex gloves.
2. Inspect the PCB’s at this time. The PCB’s should be partially populated (see Kim’s document). Inspect the lap joint areas and remove any burrs/defects that would prevent proper joining. 
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The PCB’s will be placed on the fixture with the wire side facing up. There is a slot machined in the fixture plate to accommodate the capacitors on the back side of the low voltage boards, so position the boards as shown in the picture below, and dry fit the PCB’s on the assembly fixture.  Check all boards for a flat fit to the fixture.  Weigh down boards as necessary.  
[image: image5.jpg]



[image: image6.jpg]


[image: image7.jpg]&€’



[image: image8.jpg]


[image: image9.jpg]


[image: image10.jpg]



[image: image11.jpg]


[image: image12.jpg]


[image: image13.jpg]


[image: image14.jpg]




4. Use a magic marker to mark the end points of each joint on the fixture. These marks will be used to locate the release agent in the next step.  Using masking tape, mark the ends of the spacer joints, so that epoxy will not be applied in those areas.


5. Carefully remove the PCB’s from the fixture, lifting up with a plastic putty knife if necessary. Apply oil and silicone free release agent to the fixture in the areas that will be covered by the joints.

6. Using a paint marker, identify the wireframe on both sides on the left hand spacer board.  

7. Put the boards shown back on the fixture board. These are the boards with the lap joint surface facing up.


8. PPE required for this step:  Rubber gloves and safety glasses.  Mix a small cup of Scotch-Weld 1838 epoxy with a 1:1 ratio, by weight. Using a popsicle stick, fill a 10cc adhesive applicator with the mixed Scotch-Weld.  Install a 1/16” diameter tip on the applicator.   Have isopropyl alcohol on hand for cleanup.  
9. Apply a 1/16” wide bead of Scotch-Weld in the upward facing joint.  
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10. On a clean piece of wax paper, and using the bead uniformity tool, scrape over the bead to create a properly sized and uniform bead of wet epoxy, properly located in the joint.   Take care to hold the tool flat on the working surface using the middle fingers.  Use your index finger to press the working edge of the tool down onto the joint.  Make the working edge touch the raised edge of the joint at all times.  Excess epoxy will be pushed up on top of the circuit board and down onto the waxed paper.  After dragging the tool over the joint, immediately slide the work piece to the left, away from any epoxy that was put on the waxed paper.  Pick up the board, and carefully wipe the excess epoxy from the bottom edge of the lap joint.  Leave the epoxy on the top edge of the joint (this will be removed later).  
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11. Repeat steps nine and ten for each upward facing lap joint, until they are all completed.  Place each upward facing joint board on the fixture.

12. Place the remaining boards on the fixture.  Weigh them down with the previously determined weights to make them lay flat.  Wipe off any excess epoxy with an alcohol moistened paper towel.
13. Inspect joints to find any that may have insufficient epoxy.  Check for voids in the glue joint by looking through the translucent joints.  Add glue if necessary to fill voids.  
14.   Lay the white polyurethane strips on top of the joints.   Place the clamping bars on top of the polyurethane strips.  Tighten the clamping bolts snug plus 1/8 turn.  
[image: image3.png]



[image: image4.png]



15. Clean all tools and surfaces of epoxy.  Leave the empty mixing cup on top of the fixture as a proof of cure.  Allow epoxy to cure overnight (12 hours minimum).  Check that the epoxy sample has cured.  If the epoxy sample has cured, remove the weights and release the joints by slipping a plastic putty knife between the joint and the fixture and gently lifting. 
16. Carefully lift PCB off the fixture and slide a rigid sheet of plastic under it.   Invert the assembled ring only when it is attached to the rigid piece of plastic.  Inspect both sides of the assembly for defects.  Remove any excess epoxy using razor knives.  Take care to not damage the solder pads, or the green conformal coating on the boards.
17. Place the assembled ring in a safe location where it is supported on its full diameter.  Note: the ring should be covered to prevent contamination.
Procedure 2: Glue the Rohacell to the assembled wireframe circle
1. Place a 533mm x 711mm sheet of 110IG Rohacell down on a flat clean surface (surface plate granite table).  Place the 4 cutting templates onto the Rohacell.  With a razor knife, carefully cut the sections of Rohacell, moving the templates between cuts.  
2.  Locate the granite table to be used for the vacuum bagging.  Clean the table thoroughly, removing all dust, etc.  Place a piece of Mylar on the table, to protect the surface from epoxy.  You may stick the Mylar down with some alcohol if desired.  Place the assembled wire frame circuit board on the flat table.  Wipe both surfaces with an alcohol soaked wiper.  While wiping inspect the surfaces for any defects, and correct as required.
Put picture of FDC wireframe assembly here.

3.  Mix a small cup of Hysol RE2039 Resin and HD3561 hardener with a 100:33 ratio by weight.  Pour a 1/8” wide bead of epoxy on one side of a clean piece of acrylic plastic (the palette).  Roll over the bead with a _____ brand 3” wide foam roller from Lowe’, to pick up the epoxy.  Check the roller for proper loading by actually applying some epoxy to the palette.    Roll a single pass of the roller, without back-tracking over the applied epoxy.  Your goal is to apply a very thin coat (heavily sprayed appearance).  After determining that your roller is properly loaded, move to the work piece (FDC wireframe ring).  Roll the epoxy to as uniform a layer as possible and to 100% surface coverage using the foam roller.  Re-load the roller as necessary.  

4. One at a time, put a small amount of epoxy on the joint edges of the previously cut pieces of Rohacell.  Place the Rohacell piece on top of the epoxied FDC wireframe ring, in order and squarely on top of the ring.  After all pieces are in place, put a protective piece of plastic sheet (polyethylene) on top of the laminate, taking care not to slide the Rohacell around. 

(Insert pictures of Rohacell on FDC wireframe ring here.)
5. Place some pieces of super insulation fiberglass roving on top of the plastic sheet, to provide an air path to the pump out point.  

(Insert picture here)

6. Put a bead of vacuum bag putty around the plastic sheets and laminate.  Put the vacuum bag down onto the putty, stretching it out as you go, ensuring no wrinkles cross over the putty.  If you have to make a correction of the vacuum bag placement, quickly lift the vacuum bag off of the putty in a snapping motion.  This snapping action allows you to separate the bag from the putty.  If you lift too slowly, the putty sticks to the bag.  

(Insert picture here)

7. After the vacuum bag is stuck down, locate the pump out point, if it has already been cut, or cut a new port with a razor knife in the shape of an X that is about ½” tall.  

8. Put the pump out port connector (a Quick Flange QF-50 adaptor with an o-ring inserted into the locator groove) onto the vacuum bag, over the X port.  Turn on the pump

(Insert picture here)

9. Inspect the assembly to detect any pieces of Rohacell that have moved.  Relieve the vacuum and correct as necessary.  .  Leave a thin sample from the batch of the epoxy on a disposable surface adjacent to the vacuum bag. 
10. Allow epoxy to cure overnight (12 hours minimum).

(Insert vacuum bag picture here)
11. Check the epoxy sample to ensure that it has cured.  Relieve the vacuum on the vacuum bag.  Gently lift the vacuum bag off of the laminate.  
12.   Inspect the laminate for adhesive migration.  Remove small spots of epoxy with a razor knife, taking care not to damage solder pads or board runs and conformal coating.  Note:  No laminate with Rohacell on one side should be left more than 5 days without laminating the other skin to the Rohacell.  Failure to do this can result in warped laminates (the Rohacell ring laminate turns into a Bellville washer shape from the stress of epoxy shrinkage.)
Procedure 3: Maching the O-ring groove.
The Horizontal mill rotary table should be cleaned with alcohol prior to this procedure. Gloves should be worn whenever the components are handled.
13.  The lamination is machined on the Horizontal mill as per print D00000-01-03-1010.  The O-ring groove is cut oversize in the first machining step (the bolt holes and clearance slots are also machined at this time).
14. Mix a small cup of Hysol RE2039 Resin and HD3561 hardener with a 100:33 ratio by weight.  The oversize groove is filled with the Hysol epoxy in two steps.  In the first step, brush epoxy onto the exposed foam in the groove to seal the pores of the Rohacell. Do not fill the groove (excess epoxy would simply wick into the Rohacell)!  At this time, brush a thin layer of epoxy on the exposed foam on the inside and outside diameters to seal them as well.  

15. After a 12-hour cure time, fill the groove completely with epoxy.  Due to some epoxy shrinkage, the groove must be slightly overfilled.  Remove excess epoxy as shown in the picture below.  After a second 12 hour cure time, the final O-ring groove is machined into the epoxy.  After final machining, inspect the edges of the groove and remove any flashing or epoxy on the surface of the G10. Clean the G10 side with Alcohol.


Procedure 4: Gluing the PCB to the lamination
16. Remove the Mylar tape from the fixture and clean the plate and its pins with Alcohol. Inspect the surface for any dents/beads of epoxy.  Using Aerosol Silicone free mold release (McMaster Carr 1409K61 or equivalent) , coat the pins and the plate.

17. Place the PCB on a clean sheet of closed cell foam with the wire side facing down (the foam is to accommodate the resistors and capacitors).  Inspect the back side of the PCB assembly for any feature or defect that prevents it from laying flat.  Trim any defect (i.e. glue drips) from the PCB.  Place the Rohacell lamination on top, and using the lamination as a template, mark the area on the back side of the PCB that is cantilevered to the inside diameter (1020mm diameter). In future versions of this board, there will be a ring shown in the artwork. This ring marks the exclusion zone of the epoxy to be applied in the next step. Remove the Rohacell lamination and set it aside.

18. Place the Rohacell lamination on the Fixture as shown in the picture below. Use a magic marker to mark the plate as indicated. Check to make sure it is flat against the plate.



19.  Mix a small cup of Hysol RE2039 Resin and HD3561 hardener with a 100:33 ratio by weight.    Pour a 1/8” wide bead of epoxy on one side of a clean piece of acrylic plastic (the palette).  Roll over the bead with a _____ brand 3” wide foam roller from Lowe’, to pick up the epoxy.  Check the roller for proper loading by actually applying some epoxy to the palette.    Roll a single pass of the roller, without back-tracking over the applied epoxy.  Your goal is to apply a very thin coat (heavily sprayed appearance).  After determining that your roller is properly loaded, move to the work piece (FDC wireframe ring).  Roll the epoxy to as uniform a layer as possible and to 100% surface coverage using the foam roller.  Re-load the roller as necessary.
20.  Invert the PCB assembly and place on the fixture as shown in the picture below.  Manually press the PCB assembly onto the Rohacell.  Clean any epoxy that extrudes out of the joint off with a wiper lightly wetted with alcohol.


21.  Clean the side with two grooves on the second fixture plate. Invert it so this side faces down, and raise it with the trolley crane. Spray the two-groove side with mold release.

22. Using the trolley crane bring the fixture over the PCB assembly with the side having two grooves facing down as shown in the picture below.  NOTE THAT THE PINS MUST BE ALIGNED AS SHOWN OR DAMAGE WILL RESULT! Lower the plate slowly onto the pins. At this point, wipe any extruded epoxy with an alcohol soaked wipe. Allow to cure a minimum of 12 hours.


23.  Check the epoxy sample to insure that it has cured.  Gently lift the fixture using the trolley crane.  If the PCB is bonded to the fixture, use a plastic putty knife to break those bonds. Use the same putty knife to gently pry the complete wireboard off the lower fixture.
24.  Clean the boards with Alcohol to remove the mold release. Move the finished board to the acrylic storage box in preparation for winding.
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Apply release agent
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Epoxy on Rohacell to seal edge.





Epoxy on Rohacell to seal edge. This will form a gas seal.
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This pin aligns with this hole.








