MadCam 4.2: Large CNC Tool Path Generator

Digital Media Tutorial

MadCAM is a tool path generator that works inside Rhino. It uses Rhino’s interface to generate the tool
paths that are exported as a text file to the large CNC mill.

SEcTION 1: AXis MILLING

Step 1: Open your file in Rhino, MadCAM runs inside Rhino, and is automatically opened when
Rhino is opened. If the MadCAM toolbar is not there see next page for instructions on loading the
toolbar.

Step 2: Prepare Model. Correctly place your part in the modeling window. The large CNC mill uses
the model origin location as the start point for the mill. You need to move your part so that it is com-
pletely in the positive X and Y axis. NOTE: Model in Rhino MUST be scaled to match the actual

part to be milled. Model placed in the positive X and Y axis.

Note: It is advised to leave a little extra room on the
sides.

Perspective

Model placed below X and Y ground plane.
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You should see this MadCAM
toolbar loaded in the modeling
window.
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If the toolbar is not visible, it can be loaded by selecting Tools>Toolbar Layout.

-.ﬁ.nal':.fze Render R m

3-D Digitizer k Default and ‘§
Commands 3 choose ~ Dol
RhinoScript 3 Import from o
the Toolbar Add Button. .
menu. Properties...
Lock Docked Toaolbars C:\Dacuments and Setting...\default th
Reset Toolbars Toolbars:
[]3D Digitizing
License Manager 4 []Akign 1
File Ltilities b [énabze
A [C]&nimation
Hyperlink r [JAnnatate
Web Browser e
[Janay
Calculator, .. Eglacl;gmund Bitmap
O]
RPN Calculatar, . leox
Akkach GHS Data. ..
A
Export Options. ..
Impaort Opkions. ..
Options. ..




Open Toolbar Collection

Find MadCAM4 by following the path:
C:\Program Files (x86)\MadCAM 4.2\System\
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The MadCAM Toolbar:

._—Select surfaces.

l.r/Create and select the cutting tool.
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E!';',/Create 3D toolpath from nurbs models or meshes.
3![!
3 -_-Select the type of cut to perform: Roughing, Z-level and Planar finishing, and Pencil
ff’ Tracing

Create or modify workpiece, regions, or clipping planes.

~View the work piece shape after each toolpath operation.

\Post the job to the CNC mill.
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Create A Tool Path:
In order for MadCam to correctly generate a tool path, the process must be followed precisely. If a
mistake is made, it is best to start over and reload the geometry.

Step 1: Load the geometry into MadCAM. Click on the Surfaces icon, and select the entire object
to load. Follow the prompt box when loading the objects.

CPCALPLYING

File Edit Miew Curve Surface Saolid Mesh  Dimension  Transform  Tooal

i Belect surfaces, polysurfaces, and meshes:
gSEIect surfaces, polysurfaces, and meshes. Press Enter when done: |

The loaded object will have a box around it. If there is not a box around the object, reload it in Mad-
Cam.




Step 2:Create and load a cutting tool. Click the Creat Cutter button to create a new cutter or or

load an existing cutter.

CHCEP Py IXL

_ & Create / Load EutterL_

Step 3: Cutter parameter window: Load a predefined cutter by selecting it from the menu on the
right side or create a cutter by inputting the various sizes for the cutter. You can find the sizes by mea-

suring the bit.

Name: Give a descriptive
name for the cutter.

Type of Bit:

*Flat End: Squared end.

*Ball End: Rounded end.
*Corner End: Chamfered end.

Diameter: Diameter of bit.
Length: Overall length of bit.

Cutting Length: Length of the
cutting edges of the bit.

Feed X and Y, Feed Z, Spin-
dle: Set to 1

Stock to Leave: Set to 0 if do-
ing a finishing pass.
Otherwise, set to same value
as stepdown.

Tool Number: Set to any num-
ber.

Tolerance: Use 0.1 - 0.01, de-
pending on your material. The
lower the tolerance, the longer
your toolpath will take to pro-
cess. Setting too low a toler-
ance can cause the program to
run out of memory.

Coolant: Leave unchecked.

' ™

Hame Cutter Libran

1w

precix quarter ball

Cutters Path b one

Dimensions [Inches] T
i i preci: quarter ball.ctr
) Flat End (1 Carrer End quarter ball.ctr
@ BallEnd () Taper
T ool Holder C 15
Diameter D .25
Length L
Cutting Length 5

Speed Settings

Tool Mumber 1
A

Feed ¥ and™ 1
FeedZ 1
Spindle 1

Talerance

[7] Coolant

Stock To Leave

ﬂ f [ ok || Caml

Click the Save button to save your set-

tings.

Click OK to select the cutter.



Step 4: Set the properties of the bounding box. The bouding box represents the “Virtual Stock
Piece” that simulates the material that is cut and removed by the mill. Click on the Regions icon
which pops up an additional window to select the Create Box button.
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If for some reason you need to create  kyadCAM  Stock (Mot For Resale) = '
a “‘wall” of unmilled material around Stock

your model, such as when flip-millling,

you can increase the bounding box ®1,%1,Z Tap

size in the XYZ axes. For example, to
make the bounding box larger by 0.5in
in XY, enter 0.5 in the X,Y Offset box,
then click the Add to X,Y button.

It is usually not necessary to increase
the size of the bounding box, and you
should be aware that doing so can
cause collisions between the spindle
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Step 5: Set up a toolpath. Click the Create 3D Toolpath button. The toolpath
LC? window will appear.

Four types of toolpaths are available:

Roughing: This is a rough cut, where extra material is removed from the work
piece to prepare it for the finishing cut. A rough cut should always be cut first if
cutting wood or material.

Z-level finishing: Cuts the material with a constant cutting depth (Typically is
not used with our mill setup).

<

%\Planar finishing: A finishing cut. The bit follows the surface of the part. It
\2/ should be used AFTER performing a Z Rough cut.

Pencil Tracing: Dual contact cutting. Used as a compliment to clean up the

overlap between Z-level finishing and planar finishing.

Step 6: Roughing Toolpath: Click the roughing toolpath, the following window will appear:

Roughing (Mot For Resale)
Step Size | Direction | Traverse
- StepDown: How thick of a layer the bit will cut as it mills
StepDown Sogivey Sl Tolesys down the part. Rules of thumb:
o _:_?I' ﬂ Foam: Max StepDown = length of cutting edge
025 kT 2.0000 Wood: Max StepDown = 1/3 diameter of bit
Metal: Max StepDown = 1/4 diameter of bit
StepOver: How much the bit will shift over after each
Cor ] (o] [ cutting pass. Rule of thumb: StepOver = 2/3 bit diameter
for software materials, 1.3 bit diameter for harder materi-
Step Size | Difecion | Traveise als and faster feed rates
0.25” Dia bit = 0.08” StepOver
Direction Ball ends require even smaller stepovers to account for

the smaller point of contact, which is often 0.06” or less

O Pocketing O Facing Stock To Leave: How much material is left on each cut.
Set to 0 by default
®ZigZog O 2gzeg¥ Direction: The direction of the passes the bit will make
as it cuts.
Step Size | Direction | Traverse Select Z[gZagX
Traverse Safe Clearance Distance: The height the bit will raise to
Safe Clearance Ramp Angle lhnfeizﬂ"[gfﬂglﬁ clear the material.
d the horizontal. Set thisto 0.25-0.5

g. EEI One degree iz the
= |

minirurm permitted.

5 ingogn | Ol degreesis Ramp Angle: Set to 10 by default.

vertical [ho ramp).

Click OK to calculate the toolpath.
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MadCAM will calculate the basic geometry and
toolpath. Bazic Geometny
—————————————————————— ]

Cancel

The calculated toolpath:
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Layers - Al Lavers e [0
OO0 x «a v 4 7T 2 7
t ame ] Mate
Default v MadCam stores toolpath data in Rhino’s

Box /A Work. .

[
ROUGHING g g: layers window, allowing you to create multiple

toolpaths and post them all at once (provided
you keep the same sized bit).




Step 7: Finish cuts using Planar, if needed.

Planar cuts are used to refine and smooth out your surfaces. Often you create a rough cut first, to
remove large amounts of material. Planar cuts are used to refine and bring out the details in your
surfaces. It is typical to have multiple planar cuts.

3D Toolpath (] Select the Planar Finishing toolpath.

2 3

Planar Finishing {Mot For Resale) ﬁ

Step Size | Direction | Traverse

Step Size
StepOwer Angle L|m|:\.’| casured Stock Tlo Leave
Planar Finishing Toolpath Setup: T }ggogg;ggzgma'- ﬂ
aral entire part,
00525 o 00000

StepOver: How much the bit will shift over after
each cutting pass. Rule of thumb: StepOver = 2/3
bit diameter for softer materials, 1/3 bit diameter for
harder materials or faster feed rates. (] Remachining [l Surfaces Only
1/4” Dia Bit = .18” StepOver

[ Ok, ] [ Cahcel ] [ Help ]
Angle Limit: Set to 0. Step Sine | Direction | Traverse
Stock To Leave: How much material is left on Diraction Toolpath Join
each cut.

Set to 0 by default. ©ZigZag M © Blend
Direction: The direction of the passes the bit will O 20y m © Lines
make as it cuts. You can select either X or Y axis
direction. Toolpath is set to Lines by default.

Safe Clearance: The height the bit will raise to —
Step Size | Direction | Traverse

when moving diagonally. Set to 0.25 - 0.5.

Ramp Angle: Set to 45. Traverss Approach
Safe Clearance Ramp Depth
Click OK to calculate the toolpath. T Jlp 013
i A_&I Famp &Angle

A 45.0000
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Step 8: Simulate Cutting Job. Click the Simulate button. The Cut Simulator Window will open.

CPC LAYy QPP
B Sirmulate
=<

& madCAM Cut Simulator (Mot For Resale)

b M5 T L I E B |

The buttons at the top of the window are used for controlling view, cut simulation and cut simulation
settings.

Press Play to start simulation.
& madCAM Cut Simulator (Mot For Resale) [Z]@

a4k dm o5 o S T T T

What you see here is what you
will get! If you do not like what
you see, then you will need to add
additional toolpaths.

% B.7368 ¥ 4.9206 z 01330 a b




Step 9: Post the toolpath to the Yale Precix Processor.

TP ALLY IS

Click the Postprocess button. The MadCAM Post window will appear.

Step 10: Verify the post processor and cutter library settings are correct.

.

madCAM Post (Mot For Resale)

File

Marme / Program number
Sampled]

Post Processor
C:AProgram FilezhadCakd 4. 14Post Pro

Cutter Library
Mone

Cutters
(%) Default from toolpath
(1 User select

Home Position

X 41218743 Y 4014935

Past Process »»

Z 10,449

-

Browse and select the Post Processor by
following the path:

—C:\Program Files (x86)\MadCam 4.2\Post-
processors\Precix_Yale_v2.

Default from toolpath should be selected
for Cultters.

Click on the Post Process button. Name
file using atleast 8 characters and add .gc
as the file extension. Save the file to your

user account or directly to the thumb drive

for the mill.

File

Click this button for viewing or editing the output file.

madCAM Post (Mot For Resale)

File:

Marme / Prog
Sampledl

Post Proce

The posted file.

Mone

Cutters

#4.121874

C:\Program Files\MadCam 4.14Post Pre E]
Cutter Library

(®) Default from toolpath
() User select

Hame Position

Fost Process >

G490

G70

[t adCakd Post for Precix)
[ALE SCHOOL OF ARCHITECTURE]
(180 YORK. STREET . MEW HAVEM CT, US4 0651"
G0X4.00001 v4.28093
Z0.07403

G120.00000 F1

*3.60599 Z-0.06838 F1
*3.58883 v4.29075 Z-0.07181
#3.89242 Y4 1607 Z-0.07625
¥3E1179Y4.350702-0.08313
¥3E4199 Y4, 38844 7-0.09152
X3ETE04 Y4, 42307 Z-0.10020
$3.71499Y4. 44839 2-010797
X3.74788 v4.45821 Z-011392
#4.50321 Z-0.24604
®3.74788

¥3.71499'v4.44839

X3ETE04 v4.42307
*3.64199v4. 38844
¥3E1179'v4.35070

¥3.59242 v4. 31607

3.58883 v4. 29075

*3.60599 v4.28093

#4B3744

*4.BB4EE v4. 26779

#4.60864 v4.23496

#4.70638 v4.19228
#4.71485Y4.14360

X4 71102 Y4 11677

*4.B9187 v4.10364

[B]

ram number

FE0r

8 Y 4014395 | Z | 0.449

Cloze




Section 2: Setting a Defined Boundary for Toolpath Calculation
You can refine the area to be milled using Boundary Curves. You can create a closed 2D curve that
restricts the toolpaths to the inside of the curve. This allows you to use specific cuts on specific areas
of the job. Greatly reducing the overall time to mill.

Step 1: Choose the Curve Milling button from the MadCAM toobar. Select Boundary Curves and
create the curve area.

CPC LRI

& Curve Millin

B

=i
IFFn:um Boundary Curves

tep 2: Go to the Regions button
and choose Region Curves. Select
the curve or curves and press Enter.
The bounding box will now snap to the
chosen curve.

0? -
s A -

0 Select Fegion Curves
B Unload Region Curves

New Bounding box.
Selected Region Curve.




Step 3: Choose a finishing cut. Performing a finishing cut will only cut within the boundary curve
you choose.

Example of a Planar Cut:

Q madCAM Cut Simulator {Not For Resale) .
b Mm@ o I I R ¥

il
'~\1\\h.'. I N { " Step 4: Simulate cutting job.

% 5.2310 y1.1188 z 0.1930 a b

Step 5: Post the toolpath to the Yale Precix Processor.



