Fusion 360 CAM Guide



Setup

The first thing you are going to do in the
Manufacture workspace is create a
Setup.

The setup defines two important things,

e the size of your stock - the piece of
material you are cutting your model
out of

e your origin - the location of your
stock that we are defining as zero.
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Setup - stock

@ SETUP: SETUP2

Setup | fiyf Stock Post Process
( &}

The stock (piece of material you’re cutting from) is
represented by the yellow box.

Model Positon ~ Center

In the Stock tab, for most cases it’s best to change
the Mode to Fixed size box.

Model Positon ~ Center

Then ensure that the Width (X) and Depth (Y) of your T T

stock are sized larger than your model. ona
For the Height (Z) of your stock, make sure it is the \ e
thickness of your material. If your model is thinner than '

your material, typically we want to align it to the bottom °¢=——= "
of your stock.

l e et To align it to the bottom, we
1 . warsn e - change Model Position to Offset

Height (2) 05in

_ s from Bottom and set the Offset

to0in.

Round Up to Nearest  0.5in



In the Setup tab, we can leave the  © s&v@ seue

o default settings of Origin and (J Setwp | fgf Stock | [f PostProcess
Setup - origin Stock Point but we will have to " Mochine
select one of the dots on the Machine  |Select..
model.
¥ Setup
Operation Type 5, wiing  ~

Typically we choose the front left corner to be our origin but
occasionally we will choose the center when it is convenient for the
part. Select one of the white dots to set the origin.

¥ Work Coordinate System (WCS)
Orientation B5 Modelori... ¥
Origin 5 Stockbo.... v

Accessibity Analysis ()




Setup - origin

It's important to note which direction the axes are located on the
machine you are using. For the shopbot, y is located into the
machine and x is parallel to the doors. In the Fusion 360
example below, the bottom photo has the correct origin
corresponding to the front left corner.




This guide only covers the most
common 2D toolpathing tools you

Here are our most common 2D toolpaths g use but not any 30 toolpaths.

Manufacture > Milling > 2D > 2D Pocket @

The four most common
toolpaths that you might use
are:

Face

2D Pocket
2D Contour
Trace

Manufacture > Milling > 2D > Trace ¢



Face

The face operation is used when your entire
model is thinner than the stock that you are using.

For example this thin
coaster will need a facing
operation.

The phone stand will not
since it is the same
thickness as the stock.




2. Geometry Tab:

Face The geometry tab is typically
left default as it will cut down
] ConpENSHopSoL oty the entire stock. You can also
1. T_°°| Tab: _ 1- @1/2" (45226 Carbide select a certain face or edge if
Typically you will want to Tipped Straight Plunge you don’t want to face the
use the largest diameter bit ~ High Production 1/2 Dia x entire stock.

possible for the facing 1Inch x 1/4 Shank )

operation. For the shopbot
that is the 7% flat tool.

@ FACE:FACE3 (2)
¥ 080 &
¥ Stock Contours

Stock Selections  JLSEREY

I| @ FACE : FACE1 »
PP~
@ 6 ﬁ H E @ Tool Orientation
]
¥ Tool
Tool Select...
#1 - 01/2" flat (

)
Coolant @) Disabled ~

w Coamd @ Commdd



Face 5. Linking Tab:
We can leave this

one at default

© FACE : FACE3 (2)

4. Passes Tab: v9 08 =

3. Heights Tab:

L] OK

Cancel

Typically you will leave all the We always want = » s - © settings
Tolerance 4 in .

settings at default on the heights tab ~ to check the "
for the faCing Operation_ MUItiple Depths Pass Direction 0 deg

— bOX, even if you Pass Extension 0.2504 in T

e , . Stock Offset 0in % 965 o
= ?cgmfenflmg 3 don t thlnk you Stepover 0.25in ~ ¥ Linking N

::L ﬂ :e«rmne'gm n e e d |t Th e Direction '_,;’ Both v.. v High Feedrate Mode Preserve raj... v

S M . From Other Side (W) Allow Rapid Retract

From B Stocktop aXI m u m Use Chip Thinning D Jlons B Howes

s Sepdown

on v should be set to V' wemnsessown  osa R

Offset 02in . ides O

- the diameterof ~ ~ ™ _ g

From B Stocktop Vertical Lead-in Radi... 0.05in

o~ ox the tool (for the  usecensipouns @ —

: Bottom r;g:xo i S h o p bot) . &) Stock o Lesve Same as Lead-In @

Offset  Oin (i ) OK | Cancel s 5 il

o 0K Cancel



2D Pocket

The 2D Pocket operation is used when you have a cavity or a pocket with a flat bottom
where the tool typically has to enter the material from above rather than the side.




3. Heights Tab:
Normally you'll leave settings at default

2D Pocket unless you already removed material from
above the pocket (i.e. from a facing
1 Tool Tab: operation). In that case you will want to
T.ypically yo.u will want to use change the top height to where it needs to
start cutting the material. (i.e. model to
the largest diameter bit that 2. Geometry Tab: J ( P)
will fit in your pocket to You can select a face at the bottom of the g @@ “°
=1
remove the material pocket or an edge. If you select the edge
quickest. But you may want make sure it is pocketing the inside rather From = Rekactnein
to use a smaller tool if you than the outside. You can select the red
have inner corners or to arrow to change it from outside to inside. T —
avoid extra tool changes. STBlolNE]
@ 2D POCKET : 2D POCKET2 (2) 'Ge:: x :F: ’ mz:.,phe.gm
gm {§} Offset 0.25in
¥ O 05 & T
¥ Tool @ stock Contours Tile Heigi
From B Model top
Tool Select. ‘ @ Rest Machining ot on
(@ wrap Toolpath
#2 -01/4" fiat (... " @ Tool Orientation VBottomHetht
From ¥ Selected contour(s) ¥
Coolant @ Disabled ~ °

Offset Oin

(i ] OK Cancel



2D Pocket

@ 2D POCKET : 2D POCKET2 (2)

¥ 80 H=

v Passes

Tolerance 0.004in
Sideways Compensation /3 Left >,

Minimum Cutting Radius 0 in

Finishing Passes Q@
Preserve Order (™
Both Ways Q
Maximum Stepover 0.15in

Use Morphed Spiral Ma...
Allow Stepover Cusps ([

Smoothing Deviation 0.004 in

v Multiple Depths
Maximum Roughing Ste... 0.25in
Finishing Stepdowns 0
Finishing Stepdown 0.008 in
Wall Taper Angle (deg) 0 deg
Use Even Stepdowns
Order by Depth O

Order by Step ]

O stock to Leave

4. Passes Tab:

We always want to
check the Multiple
Depths box, even if you
don’t think you need it.
The Maximum
Stepdown should be
set to the diameter of
the tool (for the
shopbot).

Typically we want to
uncheck Stock to
Leave unless you are
planning to come back
and remove the small
amount of stock later.

© 2D POCKET : 2D POCKET2 (2)

¥O O HE =

¥ Linking

High Feedrate Mode
Allow Rapid Retract
Safe Distance

Keep Tool Down
Maximum Stay-Dowr...

Lift Height

Preserve ra,... v

0.25in
2in

0in

» Leads & Transitions

¥ Ramp
Ramp Type
Ramp Clearance Hei....

Ramp Radial Clearan...

l Plunge
0.1in

0in

5. Linking Tab:
Ramping defines
how the tool
enters the
material. For soft
materials like
wood/plastic
Plunge will work
and is the fastest
ramping type.

*A helical toolpath may
be necessary to enter
the material from above

and not ruin the tool for
metal cutting



2D Contour

The 2D Contour operation is used when you want to cut on the inside or outside of an
edge/chain. It is commonly used for cutting out your final part.

| will almost always use this last after everything else has been cut.




2D Contour

1. Tool Tab:

Typically you will want to use a
larger diameter bit to remove the
material quickest. But you may
want to use a smaller tool if you
have inner corners or to avoid

extra tool changes.

© 2D CONTOUR : 2D CONTOUR2 (2)

¥ I 6 &

¥ Tool

Tool Select...
#2-01/4" flat (...

Coolant @) Disabled

v

2. Geometry Tab:

It is generally best to select an edge/chain and the red
arrow will indicate whether it is on the inside or
outside. To change it from one to the other, click on
the red arrow.

© 2D CONTOUR : 2D CONTOUR2 (2)

¥ 9 O HE s

X <= ¥ Geometry

Contour Selection x
5 chan &
PPY v %

Q Stock Contours

@ Tabs

D Rest Machining

(@ wrap Toolpath

D Tool Orientation

(i) oK Cancel



2D Contour

© 2D CONTOUR : 2D CONTOURZ2 (2)
Cals A= =

¥ Clearance Height

From =] Retract height

Offset 0.4in
¥ Retract Height

From @) Stock top v

Offset 025in

¥ Feed Height
From Eﬂ. Top height

Offset 025in

¥ Top Height
From E Model top

Offset Oin

¥ Bottom Height
From 5 Selected contour(s) ¥

Offset -0.02in

Cancel

(i ] OK

3. Heights Tab:
Normally you'll leave
settings at default unless
you already removed
material from above the
contour (i.e. from a
facing operation). In that
case you will want to
change the top height to
where it needs to start
cutting the material. (i.e.
model top). If you are
cutting to the bottom of

your part, then it's best to

offset the Bottom Height
-0.03 inches.

4. Passes Tab:

We always want to
check the Multiple
Depths box, even if you
don’t think you need it.
The Maximum
Stepdown should be
set to the diameter of
the tool (for the

shopbot).

S - DAY

© 2D CONTOUR : 2D CONTOUR2 (2)

¥ O 0O E =

» Passes
D Roughing Passes

v [ Multiple Depths
Maximum Roughing Ste... 0.25in
Finishing Stepdowns 0

Finishing Stepdown 0.008in

5. Linking Tab:
We can leave this
one at default
settings.

———— DAL

© 2D CONTOUR:2D CONT‘OUR2 2)
¥ OO &

¥ Linking

High Feedrate Mode

Preservera).. v

Allow Rapid Retract

Safe Distance 024in
Keep Tool Down ()
Lift Height 0in

¥ | pads & Transitinns



Trace

The Trace toolpath is used when you want a tool to trace the center of an edge/chain (unlike
the contour which is on the side). This is used typically for designs, chamfers, or slots.




Trace 3. Heights Tab:

2. Geometry Tab: We can leave this
You will have to select and edge/chain for the one at default

geometry. It is common to use a sketch forthe  settings.
trace.

1. Tool Tab:

The tool you choose will
depend on what
geometry you are trying
to achieve. It is common
to use a V groove bit
with this toolpath.

© TRACE:TRACE4 (2)

¥ O 0 HE=

TRACE : TRACE4 (2
i 2 ¥ Clearance Height

¥ 00 HEHs=
Sy From =] Retract height -

Curve Selections JUSCEES Offset 04in

© TRACE : TRACE4 (2)

&P chain

P Chain ¥ Retract Height

g @ 0 g chm From E Stock top v
Chain

¥ Tool PP v x Offset  02in

Tool Select .. @ Tool Orientation ¥ Feed Height
° & (S From E Model top v

#5-01/2° 30" .. v

Offset 02in

Coolant @) Disabled ~

(i ] OK | cancel




Trace 4. Passes Tgb: | 5. Linking Tab:
If our sketch is at the height we We can leave this

4. Passes Tab: want to cut and deep into our one at default
When our sketch is on the top of the part, then we want to select

: settings.
surface we want to cut, we can use  Multiple Depths and set
the Chamfer Tip Offset to move the ~ Maximum Stepdown to the tool
tool tip down into the part. diameter. ® e TRACEH )
| 7608 =
608 = Gl b
» Passes > Passes Retraction Policy L1 Fullretra... v

@ Multiple Depths v @ Multiple Depths High Feedrate Mode Preserve ra).. v

Maximum Stepdown 0.125in

Safe Distance 0.08in
v (@ Chamfer

Number of Stepdowns 1

Chamfer Width 0in Keep Tool Down (W]

Order by Depth
Chamfer Tip Offset  0.04in

O chamfer ¥ Leads & Transitions
(O stock to Leave
O stock to Leave Lead-In (Entry) D
@ Smoothing )
Q smoothing Lead-Out (Exit) Q

() Feed Optimization (@D Feed Optimization

Preferred Lead-in Po...

(i ] 0K [ Cancel

[ ) 0K | Cancel I (i) OK Cancel



Simulate!

Always simulate and check everything is ok! It's important to watch the entire process (even
if it sped up) and check for anything that looks weird, looks like it is wasting time, or
anything that is not cutting out properly.




Post Process

You can right click on your

Setup1 and select Post
Process to get all the
gcode in one file.

4 o v eI G

b® Q@@ ol $65 Ea
[> ® @ ‘ o Compare and Edit
vk New Operation
D ; 1?, 0 0 Create From Template
ﬁ t) L g EOPanABgnmen(
& @

Create NC Program
7] New Foider

& Generate
@ Simulate
[i] Post Process

Ctrl+G

When everything looks good it’s time to post process and
create the gcode (.spb file)!

If you want to post each tool Ensure you are using the

separately or just certain correct Post for your
parts of the toolpath, you machine. Rename, select
can select multiple of the the output folder and

toolpaths, right click and

select Post Process. select Post.

Machine and post

Use machine configuration

[T2] 2D Pocket1

2 Post ShopBot OpenSBP / shopbi - & i
D ® @ ‘ [T3] Trace1
NIRS®N ~  [76] 20 Pocket2 Use cascading post
D ® @ ERGENs Compare and Edit Program
D Sl ) ® [Ts120C Create NC Program Name/number 1001
& Generate Cirl+G File name Shopbot Toolpath
@ Simulate Comment
@ Post Process Output folder iversity/Documents/Shopbot  #8

Post to Fusion Team



