Fusion 360 Workflow Example

| thought | would share my experience using Autodesk Fusion 360 to mimic the Corel Draw -> VCarve ->
Mach 3 workflow process that Michael has posted here (by the way, it’s a great walkthrough on the CNC
process, thank you!). Fusion 360 is probably more complex to use, but so far it’s been capable of doing
everything | asked of it. Not bad for free software (at least, free for 1 year).

So here it goes...

| started by creating a sketch of the Z-stop block. | won’t spend any time describing how to sketch or
navigate in F360 — there are tutorial videos included that do a far better job than | could! Suffice it to
say, | was up and running after a 15 minutes of tutorial.
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Here’s where the workflow starts to deviate from VCarve... In the next step, | created a 3D model using
the extrude command (again, great F360 videos showing how to do this), extruding the main body to
0.75” and the corner sections to 0.375. Looks pretty good!


http://www.kronosrobotics.com/workflow/

Once you have the 3D CAD model built, you switch to CAM mode in F360... and here is where it starts to
get a little trickier, perhaps, than VCarve. Quick Disclaimer: I’'m still very much a novice in CAM - so

others jump in if you see better ways of doing things. Anyway, the first thing to do is create a CAM
setup:
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Next, | set the stock size via the “Stock” tab in the Setup menu. I'll use the same dimensions as the
Vcarve walkthrough, 6”x4”x0.75":



@ SETUP: SETUP2

(F sstup | [ Stock | [E] PostProcess

¥ Stock

Mode Fixedsizebox
Width () 6n 3
Mode! Position Center -
Depth (¥) 4n 2
Mode! Position Center -
Height (Z) s 0
Mode! Position Center -

Round Up to Nearest ~ 0.5in

¥ Dimensions

Width (%) &in
Depth (¥) 4in
Height (Z) 0.75in
OK Cancel

Next, | set the work coordinate system to match the KRMx02. To do this, | hit “Select Z axis/plane & X
axis,” and then clicking on a Z edge (any z edge will work)
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¥ Setup

Operation Type Miling -

¥ Work Coordinate System (WCS)

Orientation Wodel orientation

Origin (@ Model orientation

Orientation Select Z axis/plane & X axis
The Orientation drop-down menu provides the following options to define the setup orientation Select Z axs/plane &Y axis
of the X, ¥, and Z WCS axes: Select X & axes

Model orientation - Uses the orientation of the current part for the WCS orientation. Select coordinate system

Select Z axis/plane & X axis - Select a face or an edge to define the Z axis and another face
or edge to define the X axis, Both the Z and X axes can be flipped 180 degrees. e

Select 7 axis/plane & Y axis - Select a face or an edge to define the Z axis and another face
or edge to define the Y axis. Both the Z and ¥ axes can be flipped 130 degrees.

oK Cancel

Select X & Y axes - Select a face or an edge to define the X axis and another face or edge to
define the Y axis. Both the X and ¥ axes can be flipped 180 degrees.

Select coordinate system - sets the WS arientation for the setup from & defined User
Coordinate System (UCS) in the model, This uses both the origin and orientation of the existing
coordinate system. Lise dis aption if your model does not contain 2 switable point and plane for
your ogperation.

Next, | set the origin point by selecting “Stock box point” from the menu, then clicking on the lower left
corner, on the top stock plane.
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Finally, | type in some descriptions in the Post Process fields:
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Program Name/Mumber — Zstop_F350
Program Comment Use 1/4 End Mill
P Machine WCS Z
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Ok, now to set the tool paths. I'll start with the through-holes tool path. To do this, | select 2D > Bore
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... and then click anywhere on the holes. You’ll see the simulated toolpath pop up.

@ BORE : BORE1

¥ 95 H s

¥ Geometry

Circular Face Selections X

Optimize Order %]

(O Tool Orientation

OK Cancel




Next, | set the parameters for the holes (bit, feed rates, etc). Note: | don’t have a SuperPID set up yet,
so I'm just leaving Spindle Speed at the defaults. | set the cutting federate, lead-in federate, lead-out
federate, ramp federate, and plunge feedrates. The others fields are automatically calculated

© BORE:BORE1

¥\ O & &
¥ Tool
Tool Select...

#1 - E14" flat (104" F..

Coolant Dizabled T

¥ Feed & Speed

Spindle Speed 1zo00 0t
Surface Speed 785.388 fimin | =
Ramp Spindle Speed 12000 rpm 4
Cutting Feedrate E
Feed per Tooth 0.00138888 00+
Lead-In Feedrate EN
LeadOutFeedrate 50  °
Ramp Feedrate E‘i =
Plunge Feedrate 35 -

Feed per Revolution 0.00251667 in =

OK Cancel

The only other tab | change is the “Heights” tab. | feel that the defaults are a little too close to the stock,
so | bump the clearance and retract height to 0.5” which is very conservative.
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¥ IO HEH=

¥ Clearance Height

From Retract height -

Offset 05

¥ Retract Height
From Stock top -

Offset 0.5

¥ Top Height
From Hole top -

- | Offset 0in

¥ Bottom Height
From Hole bottom =

Offset Oin

OK Cancel




On to the .75” corner pockets now. For this, | select 2D > 2D Pocket.
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Then click on the two top faces of the pockets that are to be cleared.

© 2D POCKET : 2D POCKET1

¥ O 0 H s

¥ Geometry

Pocket Selections x

() stock Contours
() Rest Machining
() wrap Toolpath

O Tool Orientation

Ok | | Cancel

Then set the parameters (should default to the same settings as the holes toolpath).



One thing you should be certain to check is on the “passes” tab. By default, “Multiple depths” is not
selected. Make sure to set this up, or else it’ll try and take the entire 3/8” chuck out in one pass...
probably not a good idea. |set the depth of each path to 0.12”. This might be on the conservative side.

@ 2D POCKET: 2D POCKET1

¥ oM s

P Passes

¥ [# Multiple Depths

Maximum Roughing Stepdown 012

Finishing Stepdowns 0 :
Finishing Stepdown 00080 *
Wall Taper Angle (deg) Odeg |t
Use Even Stepdowns D
Order by Depth o
Order by Step D

D Stock to Leave
() smoothing

(L) Feed Optimization

After this, click OK and preview the toolpath.




For the final toolpath, select 2D > 2D Contour
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Select the lower edge of the outline:

@ 2D CONTOUR : 20 CONTOUR1

¥ 3G HE s

* Geometry

Tangential Extension Distance 0 in

Separate Tangential End Exte... ()
[J stock Contours

[J Tabs

[J Rest Machining

[J wrap Toolpath

[J Tool Orientation

OK Cancel

In the Geometry tab, select the “Tabs” checkbox. | usually stick with the defaults unless it looks really
funky.



Finally, set Multiple Passes to 0.12” as in the previous step. Preview the toolpath (you can see where
the tabs are on this illustration:

-

After all the toolpaths are set, | like to use the simulate button to watch the virtual CNC cutout.

Simulate

Previews and simulates toolpaths and stock material
removal.

Various controls include simulation speed and
direction, visibility of tool, shaft and tool holder, as
well as the coloring of rapid moves, lead moves, and
cutting moves.




I like the following settings for simulate:

§ Display ghm|gm|

¥ [ Tool




For the last step, | create the G-Code by clicking on the post-processing button:

qEE =

ACTIONS ¥ INSPECT MANAGE ¥ ADD-INS

Post Process

Converts the machine-independent cutter location
data into machine-specific NC code.

Customizable post processor configurations are
provided for all the commonly available CNC
controls/machines.

In the post-process window, | select “mach3mill.cps” from the post configuration menu, and select “No”
on use G28. The rest is all default, unless you want to change where your output folder is.

Configuration Folder
sduction\7ca0 1d20fe 20afa6 5f344d0 2 36F39fdec2 1h9b 7a\Applications\CAM350\Data\Posts [

Post Configuration

[mad’ﬂnill.q}s - Generic Mach 3Mill 'l [AII v] [ COpen config

Output folder MNC extension

Ci\Users\0008 1218\ AppData'Local\Fusion 360 CAMnc [:] tap Open folder

Program Settings

Program name ar number
Zstop_block

Property
separateWordsWithSpace

Program comment separateWords\WithSpace
Use 1/4 End Mil| sequenceMumberIncrement

sequenceMumberStart
Unit showSequenceMumbers

[Dncument unit useG28
useMs

[ Reorder to minimize tool changes useRadius

Open MNC file in editor writeMachine
writeTools

Search for posts inour online post library




And that’s it! The rest of the process is the same for Mach 3. One thing to note is that F360 attaches
the “*.tap” extension to the g-code file, but it’s really just a text file. You might have to tell Mach 3 to
look for tap files when you go to load your G-code.






