Mount Diablo Woodturning Center
Turning an Acrylic Box
Preparing the Molds/Mixing the Resin/Unmolding the Blanks

Turning Acrylic Boxes

Preparing the Molds

1. Prepare the Molds

e Use 2” PVC or ABS Pipe cut into 2 5" sections.

e Flatten saw-marks off the bottom on a sander

e Use 3 pieces of duct tape to form the bottom of the mold
in a crisscross pattern.

2. Hot Glue to base

e Hot Glue the molds to a 5” x 5” HDPE base.

e You should be able to get 4 molds/sheet and stack them 2
high in a pressure pot for a total of 8 blanks.
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3. Spray Mold Release

e Liberally spray the inside of the molds with Stoner Mold
Release (E236 Urethane) to insure easy removal of the
blanks

Preparing the resin

Casting Agents:

There are several casting agents available, including various types of: Epoxies, Polyester Resins, and
Polyurethane Resins. In class we will be using Alumilite Clear which is a 2-part Polyurethane Resin. It is a crystal-
clear resin that is easy to use and perfect for a wide variety of clear casting applications. It's low viscosity and
1:1 mix ratio by weight makes it extremely easy to use. Pressure is recommended to achieve 100% bubble free
castings but minimal bubbles can be achieved by slowly mixing and pouring the resin. It offers superior
polishability than other clear resins and you can achieve maximum shine in your finished parts.

Coloring Agents:
We will be using 2 types of coloring agents for our casting:
1. Pearl-x Mica Powders

2. Alumilite Dyes

Fillers:

One of the great things about casting your own acrylic blanks is that you can be very creative and add various
fillers to the casting. Search on YouTube for Casting Alumilite Pen Blanks and you will find hundreds of videos
with lots of great ideas. Another great source of inspiration and advice is the International Association of Pen-

turners (IAP).

Note: It is critical that anything you add as filler have r no moisture content (e.g. no green wood) or the
Polyurethane resin will react with moisture and create foam. Consider drying out this type of filler in a
dedicated toaster oven (200F until bone dry, and then let cool) or even taking it through the
stabilization process to insure there isn’t an unexpected reaction.

Some examples of fillers include:

[J Stabilized Coffee Beans Liquid Amber — Seed Balls

[]  Burl caps Metallic Confetti

[]  Worthless wood — save your scraps Cutoffs from previous castings
[J Scrubbing Pads Luffas
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Casting Supplies:

[
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Covering for your work surface Paper towels

Alumilite Clear Resin, Part-A and Part-B Accurate scale (to at least .1 gram)

Nitrile Gloves Eye Protection

Clear Mixing Cups Silicone Spatula or Popsicle Stick for mixing
Mold Mold Release Agent

Coloring agents (e.g. Dyes and Powders) Small spoon or stick for adding powder
Pressure Pot (highly desirable) Toothpick

Preparation:

1.
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Cover work surface

Put on Gloves and Eye Protection

Make sure mold is clean and edges are well sealed.

Spray mold with Stoner Urethane Mold Release or Cooking Spray
Select coloring agents

Put mixing cup on scale and zero it out.

Mentally plan your casting process — Working time is only 7 minutes

Mix Alumilite Resin — basic approach

1.
2.
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8.
9.

Measure 4 oz (by weight) of Alumilite Clear Resin, Part-B into a mixing cup

Measure 4 oz (by weight) of Alumilite Clear Resin, Part-A into a separate mixing cup.

Add dye (5-6 drops should be sufficient) or powders (small scoop — a little goes a long way) to Part-A
resin. Gently mix — avoid adding air bubbles.

Color intensity should be a little too intense since it will be diluted when mixed with Part-B.
Carefully pour Part-A into Part-B, use spatula to get all of Part-A from glass.

Clock starts ticking at this point. Work quickly and carefully.

Use spatula to mix the two parts together — treat it like a soufflé and stir gently to avoid introducing
any additional bubbles.

Make sure you mix the two parts thoroughly, scraping sides and bottoms.

Adjust color intensity as needed

10. Gently pour into one corner of the mold, use spatula to get all the resin out.
11. Lightly tap mold to help eliminate any air bubbles.
12. Put into Pressure Pot — Adjust pressure to 60lbs.

Casting with a filler:

1.
2.

oukAWw

Filler must be bone dry!
Exact steps will vary greatly based on the filler used. Consider:
a. Will the items float? Plan to use some blue tape and maybe an improvised lid
b. How bulky are the items? Reduce amount of resin mixed or have a backup mold you can pour
the excess into.
Place filler in mold — arrange as needed.
Use the Basic Approach described above to mix the resin.
As you pour in the mold, stir the filler to make sure it is evenly covered.
Put into Pressure Pot — Adjust pressure to 60lbs.
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Multi-Colors
1. With careful planning and some assistance you can create blanks with multiple colors.
2. You will still need a total of 4 oz (each). of Part-A and Part-B resin, but you can split this up into smaller
portions.
3. Forinstance:
a. Primary Color — 2 oz (each) of Part-A and Part-B resin
b. 2" Color -1 oz (each) of Part-A and Part-B resin
c. 3rd Color - 1 oz (each) of Part-A and Part-B resin
Mix the Primary Color first using the basic approach and pour into mold
Mix the 2" and 3" Colors in a similar manner but reserve.
Slowly drizzle in the 2" and 3" Colors
Lightly stir with toothpick as desired—do not over stir!
Put into Pressure Pot — Adjust pressure to 60lbs.

© N U A

Unmolding the blanks:

1. Remove from Pressure Pot
e Alumilite needs time to fully setup and cure. For best
results leave in pressure pot at least 90 minutes.

If the mold is not fully set by this time do not proceed. Likely
cause would be insufficient mixing of the PART-A and PART-B
resins.

2. Inspect the blanks

e Turnover and remove the duct-tape that served as the
bottom.
e Blanks should be solid, hard, and not sticky.

3. Unmold the Blank

e | turned a dowel about 1 %” which is used to help slide
out the blank.

e Whack the edge of the PVC pipe with a wooden mallet to
free the blank from the pipe.

e Molds should easily come free from the base

4, Remove the blank
e Remove the blank from the mold.

Note: If the blank doesn’t come out easily you may need to
cut it out on the bandsaw or turn it away. Usually caused by
insufficient application of Mold Release
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5. Clean up top if needed.

e If the top of the blank is really uneven (e.g. some of the
fill is above the surface), you can trim it flat on the
bandsaw.

Note: Sawing a round blank on a bandsaw is a tricky
operation. Use the Jorgenson clamps to secure the blank and
cut slowly.
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Turning an Acrylic Box

1.

Find Center on both ends of the blank
e  Mark the center with a hole-punch. !

Mount Blank between Centers and turn a Tenon on each

end.

e Tenon should be 1/4:” long and wide enough to fit
properly in your jaws (typically about 1.75").

e | find a skew on its side--used as a negative rack scraper
to be highly effective.

Measure your jaws to insure proper fit.

Check to make sure the tenon is square

e Thisis not a large tenon and it is important that it be
square so the jaws can effectively hold the blank.

Mark the transition from base to the lid

e Typically, | make the lid 1/3 of the overall length which
approximates the Golden Mean.

Use the skew to lightly score a reference line.

Prepare to cut the top from the base on the bandsaw

e Align blank in the Jorgensen clamps so that it is firmly
held and is parallel to the fence.

Position the clamp so that it is flat against the fence and
measure an equal distance from the cut line to the top of
each jaw

Use the Bandsaw to separate the base from the top
e Make sure the clamps are firmly holding the blank
e Cut slowly and carefully using the fence to guide the cut
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7. Mount the top of the box in the chuck

e Use a small carbide tipped hollowing tool to begin turning
the inside of the top.

Don’t be too aggressive, acrylic is a very hard material that

must be cut (or scrapped) slowly and gently.

8. Cleanup the face of the blank

e Using a light cut, clean up the face of the blank to
establish a trued-up surface

e Always cut from the center toward the rim.

Slightly rotate the carbide tip about 10° down for a gentler
and cleaner cut.

9. Carefully establish the width and depth of the box edge
e Edge should be %" wide

e Use the toe of the skew as a negative rake scraper to
slowly deepen the cut to 1/4”.

o Align the skew parallel to the ways of the lath to insure a
crisp 90° angle to the inside of the lid.

10. | Check depth and angle of cut

e Check the depth of the cut and the angle to the ledge at
the bottom.

11. | Check to make sure there is a slight inward cant to the edge

of the lid.
e Use the skew as a negative rake scraper to form a slight
angle.

This will help insure the lid fits cleanly on the base of the box.

12. | Hollow out the top of the box

e A ¥%” round nose scrapper is very effective to gently
hollowing the top out and maintaining a pleasing curve.

e Do not turn away the small ledge that was formed in Step
9 on the inside of the lid.

Target depth is about 3/8”, you want to leave some material
that can be turned away as you shape the outside of the top.
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13.

Double-check to make sure you haven’t disturbed the ledge

e Itisimportant that there be a clean 90° angle between
the sides of the inside edge and the ledge and that
there be a 1/4” depth.

Fix any issues now before you sand and polish the inside. If
not addressed it will be very difficult to get a good fit to finish
turning the outside of the top.

14.

Sand and Polish the inside of the lid.

e See Section on Sanding and Polishing for details.

15.

Inside of the lid is sanded and polished
e Carefully inspect the surface.

This will be your last opportunity to work on this section of the
box so make it perfect

16.

Carefully measure the inside diameter of the top.

e This will be used to turn a tenon the bottom of the box
that will securely hold the lid.

Note: Fitting the lid to the bottom of the box blank is a critical
step—take your time and get it right.

17.

Mount bottom of the blank and start forming a tenon to

hold the lid

e Transfer the measurements to the bottom blank.

e Work slowly and carefully — reduce the diameter of the
tenon gradually using the skew as a negative rake
scraper.

e Keep test fitting the lid on the tenon.

e Goalis to have a tight fit but still be able to remove it by
hand.

18.

Completed Tenon

e Make sure to maintain a right angle between the tenon
and the base—it’s crucial to the fit of the lid.

e Double check the fit of the lid to make sure it fits tightly
on the bottom of the box but can still be removed.
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19. | Mount the lid on the bottom blank and bring up tail-stock
for support
e Begin truing up the lid and bottom and shaping the top.
o Keep tail stock in place as long as possible.
Remember—Ilight cuts don’t rush.
20. | Box s trued up and lid is beginning to have some curves
e Aradius skew used as a negative rake scraper works very
well.
e Alternatively, a round %” round nose scrapper can also be
used.
21. | Remove Tail Stock and finish the outside of the lid
e This is the moment-of-truth, you are now depending on
the fit of the lid to the bottom of the box.
e Work slowly, carefully and take light cuts.
e (Clean up the top and finish shaping the lid.
22. | Top of the box is completed
e Make sure you like the shape and design
e Ready for Sanding and Polishing
After this point, you won’t be able to come back to work on
the lid so make sure it’s perfect.
23. | Start to hollow out the bottom of the box
e Use a small carbide tipped hollowing tool to begin turning
the inside of the top.
e Do not turn away the tenon which is used to hold the lid!
e Leave at least 1/8” width for the tenon
e Leave %” thickness on the bottom of the box.
Slightly rotate the carbide tip about 10° down for a gentler
and cleaner cut.
24. | Work slowly and carefully
e Keep checking the depth of the hollow and insure there is
at least 4" thickness on the bottom of the box.
e You can use a small round-nose scrapper as well to
smooth out the surface.
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25. | Adjust the width of the Tenon
e 1/8”isagood target for this size box
e Aradius skew used as a negative rake scraper works very
well.
e Go back and finish hollowing the interior of the box and
blend the surface to match the final Tenon width.
26. | Final check - Interior of the box
e Ready for Sanding and Polishing.
e While it’s still accessible, sand/polish the top 1/2 of the
outside of the box as well.
After this point, you won’t be able to come back to work on
the interior so make sure it’s perfect
27. | Time to finish the outside of the box-bottom.
e We will use a shortcut to hold the bottom of the box so
we can finish turning it.
e Use a Size 82 (2 %” x %5”) Rubber band to protect the
outside of the box from the chuck jaws.
Typically, we would make a jam-chuck which would fit inside
the box.
28. | Make sure you have an accurate reading of the depth of the
bottom.
e Use a pair of calipers or compare the height of the box to
the depth of the interior.
e Goalis to have a bottom that is about %” thick
This should be at least ¥” of material at the bottom to work
with.
29. | Mount the bottom of the box and bring up the tailstock.
e Make sure the rubber band is in place and protecting the
surface of the box.
30. | Mark where the bottom of the box should be on the blank
e This should be %” from the very bottom of the blank
assuming there is 5/8” of material to work with.
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31.

Start turning down the bottom of box to the target depth
e Use a small carbide tipped hollowing tool to carefully
turning the bottom of the box.

Slightly rotate the carbide tip about 10° down for a gentler
and cleaner cut.

32.

Finish off the bottom and add a decorative touch.
e | used a negative-rake scraper to form a slight mortise on
the bottom of the box.

Light cuts is all you need to make the undercut with a clean
surface.

33.

Box is finished and ready for sanding and polishing.

Printed: 6/4/2017 Joel Albert

Page 11




Mount Diablo Woodturning Center
Turning an Acrylic Box
Sanding and Polishing

Sanding and Polishing

1. Wet Sand the piece

Layout the Abranet sandpaper and the Micro Mesh
Strips.

Adjust speed of the lathe to about 500 rpm.

Use water as a lubrication while sanding.

Carefully work through the grits and stop and sand
perpendicular to the head stock to remove circular
scratches (just like you do with wood when spindle
turning).

Abranet: 150, 220, 320, 400, 600

Micro Mesh 1500, 1800, 2400, 3200, 3600,
4000,6000, 8000,12000

(Cut %” strips from the sheet and number them)

Make sure you protect the ways of the lathe from water
damage and clean everything up right after you finish.

2. Polish the piece
e Meguiars M205 Mirror Glaze is my favorite polish

e A small dab on a blue shop towel is all you need.
e Polish is best applied while the lathe is running but can be
done by hand has well.

3. Finished piece
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