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How we make the stator mold
By DanB, Section Wind
Posted on Sat Feb 18th, 2006 at 07:54:59 PM MST
another fairly detailed explanation of another small piece of the puzzle

Stator Mold

   

   

The stator consists of 9 coils equally spaced around a circle , wired in 3 phase star
configuration.  Once you finish winding and connecting
 our coils you'll need to cast them in resin to form the stator.  The stator is a disk
15.5" diameter with a hole in the middle 5.75" in diameter.
  To make this we need to build a mold out of plywood.   This chapter will show
exactly how we built ours.  Of course many things could be changed
  and it would still work fine (or maybe even better).  We call for all 1/2" thick birch
plywood (birch plywood is stronger and smoother) for all the
    parts.  You could use thicker stuff for the lid and the base , but the middle must
be 1/2" thick - the stator has to be 1/2" thick when we're finished.    

Materials    

  - 18" square birch plywood 1/2" thick , qty 2   

  - 16" diameter birch plywood disk , 1/2" thick     

  - 5 .75" birch plywood disk, 1/2" thick       

  - 1/2" - 13 tpi threaded rod 2.5" long    

  - 1/2 - 13 tpi nut      

  - 1/2" washer  

  - 13 3/4" long wood screws  
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Start by cutting out an 18" square piece of plywood.  This will be the bottom of the
mold

   

   

Find the center of the square .  (an easy way is to draw light lines from corner to
corner - where they intersect is center).

Use a compass to draw3 circles on the bottom of the mold.  One should be 8"
diameter, one 12" diameter, and one 15.5" diameter.  The space between the 8"
dia and the 12"
 dia circles is the area that the magnets will rotate over and the coils will need to be
centered over these lines.  The 15.5 diameter circle
 shows the outside diameter of the stator and this will help to make sure the middle
section of the mold is centered perfectly.



   

    

There will be 9 coils and it's nice to draw lines in the mold so that we know the
maximum permissable size of each coil .  It will also help
 to be sure that the coils are spaced around the circle properly.  In order to divide
the circle into 9 equal spaces you need to know the length of one
 side of the circle .  We worked from the 12" diameter circle we drew.  An easy way is
to use the table of Sides, Angles and Sines.  Multiply the sine of the
  angle (20 deg for 9 sides) times the diameter of the circle you wish to divide
(12").  The sine of 20 deg (.342) * 12 = 4.104" per side.

    

   

    

    The table of sides, angles and sines for the most common numbers we use in
these alternators.  The angle given is half the actual angle of any segment.  To use
the table, pick the number of segments (sides) you need to
    divide the circle into.  Multiply the Sine by the diameter of the circle.  Set the
compass to that length.  Pick a starting point and make marks with the compass
about half way around the circle.
     Then go back to the starting point and work in teh opposite direction.  This will
lessen any error that might come up from imperfect measuring or rounding of
numbers, but hopefully you'll come out very close!



   

     

 Use dial calipers to adjust
  your compass as shown in the picture.  Then pick a starting point on the 12" circle
and use the compass to divide the circle into 9 equal parts. This is a nice
    way to divide any circle - it's very handy for placing magnets and coils accurately
in different sized wind turbines.

   

    

Draw lines from the center to the 15.5" diameter circle to show the space that each
coil should occupy.



   

      

Make another plywood square just like the last one (18" square) and cutout a hole
in the center 15.5" in diameter.  This is the middle of the mold.  Sand the cuts on
the inside smooth and try
 to give it a very slight taper (so that the top is just slightly larger diameter than the
bottom).  This will make removing the casting easy.  Drill holes ( 3/16" diameter for
wood screws)
 around the circle (keep them about 1/2" away from the inside edge).  If your's is
like the one in the picture, you' ll need at at least 9 screws to hold this piece down
flat against the
  bottom of the mold.  Run a countersink into the holes deep enough to be sure
that all the screws will be flush with (or below) the surface of the mold.

   

       

Cut out another disk 5.75" in diameter.  This will be the island in the center of the
mold.  It also needs to be sanded smooth and slightly tapered.  Drill 4 holes for
wood screws as shown in the picture   
 and run the countersink in just like  you did for the middle part of the mold.



   

    

Cut out another disk from birch plywood, 16" diameter.  This is the lid for the mold.
 Sand the edges smooth .  Drill a 3/4" diameter hole in the center and give it a
slight taper with a round file.  (sand paper wrapped
 around a wooden dowel or bolt works nicely too)

   

   

Center the pieces of the mold up and screw them together with 3/4" long wood
screws .



   

    

If the screws come all the way through the mold, grid the sharp tips off so nobody
gets hurt by them.

   

    

Drill a 7/16" diameter hole all the way through the center of the mold.   We' ll be
tapping this hole for the threaded rod - since it's wood you could use
 a smaller drill bit, the tap will cut wood easily.



   

     

Tap the hole 1/2" - 13 tpi.

   

    

Put a bit of epoxy on the threads of the threaded rod.  You may need to double nut
the end of the threaded rod but usually you can screw
 it in by hand.  Screw the threaded rod into the hole so that the bottom of the rod
comes flush with the bottom of the mold.  If any epoxy comes
 up to the top of the mold wipe it off with a rag.



   

    

Wipe the mold down with boiled linseed oil.  This will help fill the pours in the wood.
 When we grease the mold before casting, this assures
 that the grease will not soak into the mold and the castings will come out more
easily.  It also protects the mold from water.

   

Once the linseed oil is dry run a bead of caulk around the edges of the inside of the
mold.  This will help create a 'tapered' mold, it will
 also plug any cracks between pieces of plywood to help assure the castings come
out easily.



   

      

Put the lid on the mold, and hold it there with a 1/2" washer and a nut (the nut will
be used to help clamp the lid down when were casting).  Put it aside untill
 you get around to building the stator!
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Re: Howwe make the stator mold (3.00 / 0) (#1)
by Ding123 on Sat Feb 18th, 2006 at 04:17:21 PM MST
(User Info)

Good going, DanB !! These pointers came at just the right time. I had one built but
all three pieces were about 5/8th "...top ,bottom and middle .I didn't even take time
to think of the inside of the middle being 1/2 inch , like you have. I will change the
middle board to half inch. I don't know what I' ll use yet, but anything goes...she's
gone to bingo!

Re: Howwe make the stator mold (3.00 / 0) (#2)
by keithturtle (keithturtle@msn.com) on Sat Feb 18th , 2006 at 08:40:08 PM
MST
(User Info) http ://www.disappearances.info

I've used a lot of C A glues over the years building model airplanes.  By far
the best value can be had from Balsa USA.  Their thin is super strong and 2
oz. is reasonably priced at $6.00 usd ea . when you buy 2.  Don't get the thick
for this application. Find it at  http://www.balsausa.com/ .  Get the
accelleerator but give the glue a minute to set before you kick it- makes a
stronger bond.  (Don't even THINK of putting the glue on , then the magnet)

Keith

(first post, great forum!)

[ Parent ]

Re: Howwe make the stator mold (3.00 / 0) (#3)
by Waterfront (christiangirouardleclerc at hotmail.com) on Sun Feb 19th, 2006 at
05:35:18 AM MST
(User Info)

As always, nicely detailed explanations!

When you finish putting all your postings together, I'm sure it' ll be one of the
reference materials to check out before building a windmill!!

Keep up the good work!



Waterfront

Re: Howwe make the stator mold (3.00 / 0) (#4)
by FrankG (frank@theworkshop.ca) on Sun Feb 19th , 2006 at 08:48:02 AM MST
(User Info) http ://www.theworkshop.ca

Dan,

This info is great... I hope that all your efforts translate into Sales as OtherPower is
more than deserving!

It's just a matter of time to get all this Hard Disk Mag stuff out of my system, but I
for one look forward to the day when I'll be placing an order for Mags down the road!

FrankG www.theworkshop.ca frank@theworkshop.ca

Re: Howwe make the stator mold (3.00 / 0) (#5)
by RobD on Mon Feb 20th, 2006 at 07:25:49 AM MST
(User Info) http ://www.dsgnspec.com

Thanks Dan.

Re: Howwe make the stator mold (3.00 / 0) (#6)
by Slingshot on Mon Feb 20th, 2006 at 09:10:59 AM MST
(User Info)

Where can I download a copy of DanCAD, so that I can view these sketches and
schematics?

Re: Howwe make the stator mold (3.00 / 0) (#7)
by dinges (pe1vcc at hotmail dot com) on Mon Feb 20th, 2006 at 12:43:43 PM MST
(User Info)

Good stuff! Saved it for future reference.

Peter.
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