Instructions for Getting Your Rhino Project Into Plastic
by Lee von Kraus

Open Rhino3D.exe

a)

draw a rectangle around parts, draw another two overlapping  rectangles within this one ('offset from the first by 1.5mm'). Draw a fourth rectangle within these (offset by 1.5mm also). Make sure this innermost rectangle is at least 1mm (or whatever your end mill diameter is) from the parts.

b)

measure exact thickness of piece (e.g. 12.9mm or 6.8mm). The working depth of end mills is 10mm (depends on tip?).

c)

extrude first two rects to thickness of material. Extrude the inner two rects to less than 10mm.

d)

move the whole 3d model down so that the top is on the x,y plane. and so that the top left corner is at the origin. Make sure that max y of the model is not over half the width of the delrin material. (if it is, change where the model intersects the origin, in other words, slide the 3d model so that the middle of its left side lies on the origin).
e)

make sure drill holes in model are just 2D circles, not actual holes in your model.

also, remember, drills cannot drill deep into cavities.

f)

drill guide holes into the delring sheet using a 1mm diameter drill tip.

glue the material so that it lays vertical across the platform.

run the most recent guide holes .prn file
then run rotated .prn if will need to flip the material

g)

put in as big a mill tip as you can, without the tip having a bigger diameter than the smallest hole you will mill.
Open Visual Mill.exe

a)

1) click file, then open the rhino file you just saved.
2) If have a tool library, click “Tool, “Load Tool Library”, 3), 4), 5), 7)
3) click “Tool”, "create/select tool"
4) click the picture of the 'flat end mill' or 'drill' (whichever you are using)
5) enter / select diameter (e.g. 2 for 2mm tip) (or 1mm for lee’s standard end mill)
6) “save edits to tool”

7) “ok”
b)

1. IF drilling holes:

· Select circles drawn on in rhino

· Click “Hole Making”, “Drilling”
· Set the drill depth = depth from the surface of whatever part you’re drilling into.

· Click “generate”

· Go to   f)
2) ELSE if milling:

· click "stock”, "part box stock"

· "ok"

· Go to   c)
c)

1) click “feeds/speeds”, "set feeds / speeds"
2) spindle feed = 4851

3) set plunge feed to 40mm/min

4) set approach feed to 20mm/min

5) set rest of speeds to 60mm/min (NOTE: see bottom right corner for units being used)
6) transfer feed = "use rapid"
7) click ok.

d)

1) click “3 axis milling”, “horizontal roughing”
2) Cut Parameters:
· intol: 0.01
· outol: 0.01
· stock: 0.0
3) cut pattern: linear
4) cut direction: mixed or conventional (conventional takes longer b/c only cuts upwards)
5) % tool diameter = 30

Cut Levels:

1) % tool diameter = 30
2) cut level ordering = depth first
3) check 'bottom', set it to the thickness from bottom (as a negative) that you want to be left uncut in case you want to mill from the other side too. If you don't want to cut from the other side, just set it to the thickness of your material (12.9mm or 6.9mm)
4) check 'clear flats'

Engage/Retract:

1) check “vertical approach” 
2) check “vertical approach” (there are two)
3) check “clearance plane”
e)

1) click “generate”, you may have to wait a minute before going to the next step…
2) click the icon of the arrow pointing down through horizontal lines (on left side of screen) to see cut paths. Click on different rows in the window to see the progress of the milling, make sure it looks right. Then close the window.
f)

1) click “Mops” tab (bottom of screen)
2) right click "machining operations"
3) click "post all"
g)

1) select 'Roland Cam GL' as type
2) click '….'
3) Type “.prn” at the end of the file name (use the same name as the rhino file)
4) click "save"
5) click "ok", 
6) go to ‘file’, click save to save the visual mill *.vmp file (in case you want to change the mill tip used in the future or something)

h)

1) open the *.prn file using notepad (you saved it somewhere in step ‘g’)
2) type !I0 #,#       at the top of the file above the H
3) where instead of #,#, you type the x and y coordinates of the start position in hundreths of microns. Currently I use: !IO 2000,11581
i)

1) on machine, set the speed dial to:

· maximum for mill tips and thick drills
OR

· 1/3 speed for thin drills (less than 0.7mm diameter)

2) start "Roland Print" program
3) click "output", select the *.prn file
4) "ok"
5) "open"  ( !--once you click open, the machine will start milling--! )
