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Langara.

FUSION MANUFACTURE SETUP

= K- 49 ﬁ'ﬁ'-

MILLING TURNING ADDITIVE INSPECTION FABRICATION

MANUFACTURE ~ Ea = 9@ 0;@9,:
A" -
S l:reuteHI: Program

4 © Ej HT-3-A P] New Folder

> M Named' [E3) Manual NC
D & i@ or § Probe WS
D il See m@_fr"m Manufacturing Model
d © (H Modes
4 © ¥ HT3AXISFUSIONTORE.. ©
D _- Named Views

D & @ Origin

Z

® () ow

® (1) cupsTOCK

& (1) 2dadap object (1)
& (1) 2d adap stock
& (1) 2dPocket

& (1) 2dpocket Stock
& () sktsTock

&® (i) swts

FABRICATION UTILITES

N & HT-3-AXIS

@b HH W F S

DRILLING ~ MULTEAXIS * MO

e WARF

5 Setup | [ Stock Post Process
¥ Stock

Mode C] From solid

x

¥ Stock Dimensions

Stock Sold

Stock Width (X)  3.08822 in

Stock Depth (Y) 1.56239in

Stock Height (Z) 1.519in

i ] OK Cancel

BROWSER e

d © (b HT-3-AXIS-FUSION-TORMACH v29
Q Units: in

D Bl Named Views

D & @ Origin

[> Bl Selection Sets

4 © [, Mosss, z
4 © 1) HT3AXSFUSIONTORY,,, © I

D Bl Named Views
D & Ml Orign
4 © 3, Bdes,,
ol cup
&® () cupstock
& (1) 2d adap object (1)
& (1) 2d adep stock
& (L) 2dPocket
& (1) 2d pocket Stock
&® (3) swtsTocK
@ (1) swts
® () 2dADAPT
& () 3dadapt STOCK
D & [l Sketches
4 © 03 Setups
4 ® © REEXEe
D & ) #E [T19)Advanced Swarf2
D ® @ L3 svep O
D ® @ B3 sv2dadapt O
D ® ) B3 su-2dPocket O
D ® @ B3 contourony O
D ® @ B suswor O
D ® @ 3 su-3dadaptive O

© SETUP: SU SWARF
Setup | i Stock Post Process

¥ Machine

Machine Select...

¥ Setup

Operation Type 7, wising

¥ Work Coordinate System (WCS)

Orientation 1, Z axisiph...
Z Axis [ Face X
Flip Z Axis o

X Axis [ Select

Flip X Axis ]

Origin i Stockbo... ~
Stock Point 3+ Box Point

Accessibiity Analysis ()

¥ Model

Radial Clearance 0.19685 in
Axial Clearance 0.19685 in

Fiture Attachment [ Select

(i ] oK Cancel

RMACH v29

@ SETUP: SU SWARF
(J Setwp | [ Stock Post Process

¥ Machine

Machine Select...

v Setup

! Operation Type i Milhng v

¥ Work Coordinate System (WCS)

Orientation L, Z axisipk... v
Z Axis I Face X
Flip Z Axis o

X Axis I> Select

Flip X Axis -

Origin (47 Stock bo...
Stock Point

Accessiilty Analysis

v Model

Model > Body X

¥ Fixture

Fixture [ Select

Radial Clearance 0.19685 in

Axial Clearance 0.19685 in

Fixture Attachment [ Select
i OK Cancel
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MANUFACTURE SETUP
You need to create a setup for each object or

each side of an object with multiple machined
sides.

Ta - Select SETUP/NEW SETUP.

1b - Make sure your STOCK is visible.
1c- Select the 2nd TAB.

1d - Select MODE/FROM SOLID.

Te - Select your STOCK.

1f - Go to the First TAB.

1g - Make sure your object is visible. Select
MODEL/BODY.

Th - Select your MODEL.

Model
v Fixture
Fodture 3 Select

1i - Select
WORK COORDINATE SYSTEM/ORIGIN/STOCK
BOX POINT.

1g - Select the Top- Left- Back point of your
Stock.

Tk - Click OK.

-
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Langara. SWARF OPERATION

W W W Y 77 T
MILLING TURNING ADDITIVE INSPECTION FABRICATION UTILITIEES
——T B O BeSWe s We b T
R €@ - b P L
SETUP~ 2D~ 3D~ DRILLING ¥ MULTIAXIS ~ MOR
+4 BROWSER -] {% Rotary Pocket

W) Swarf :

'.: .
!E Advanced Swa -
& Multi-Axi A multi-axis strate
e 3 AXIS SWARF
@ Rotary Paralel contours only and

D & B Origin ‘% Rotary Contour frnmhmn_tnutr; onl
= @B Mutti-Axis Finishing synchronize the c
> Bl Selection Sets different cutting |

400 s S s Swarf is using the side of the tool bit to clear
ommmmmm - out a section of your stock.

D Bl NamedViews
D & [ Origin

4 © (B HT-3-AXIS-FUSION-TORMACH v29

[ unis:in

D B Named Views

If this is a new object, you will need to create a
new setup. Please see pagel.

&® () cupsToCK

& (1) 2d adap object (1)
&® (1) 2d adap stock
& (1) 2d Pocket

& (1) 2d pocket Stock
& (1) swtsToCK

&® () Swts

Press Ctrl+/ for m

C 2a - Select MULTI-AXIS/SWAREF.

-

= t}D NCED SWAREF : 2d D SWARF2

¥ Tool

@ ADVANCED SWARF :

2b - On the first tab of the pop-up menu select
the following:

- Tool -#19 (6mm FEM Long)
- Coolant = Flood

¥ Machining Type

Tool Select...

- 3 5

#19- 06 .. PR 2 - Spindle Speed = 10000
2 O Foa - O Tool Orientation - Cutting Feedrate = 15in/min
v Feed 8 Speed = T — - Plunge Feedrate = 8 in/min
Preset Custom -~ - Ramp Feedrate = 8in/min
Spindle Speed 10000 rpm
Surface Speed 618.424 ft/min

2¢ - Select the 2nd TAB.

Ramp Spindle Speed 10000 rpm

Cutting Feedrate 15 in/min )
e pp— 2d -Machine type should be 3.
Lead-In Feedrate 15 in/min

Lead-Out Feedrate 15 in/min

Transition Feedrate 15 in/min

® ADVANCED SWARF : ADVANCED SWARF2

v & 30U

¥ Clearance Geometry

2e - Select the 3rd TAB.

Plunge Feedrate 8 in/min

Plunge Feed per Rev... 0.0008 in

¥ Shaft & Holder

2f - Select SWARF/SURFACES.

Shoulder Clearance 0in

Type ¥ Automatic v 29 - Select the FACE you need to SWAREF.

Shaft Clearance 0.04 in

Holder Clearance 0.2in

OK

[ ) OK Cancel

2h - Select the 4th TAB, it should be on
AUTOMATIC.

Select Geometry Usi... w# Surfaces v

Swarf Surfaces
Flip Tool Swarf Surfaces
Machining Side 4> Automatic v

() Guide Curves

(L) Floor Surfaces

(_) Adjacent Surfaces
(J Model

v Avoid/Machine Surfaces

View Absolute Values (J

Surface Groups B 26Gr.. X
Name Clearance
=P Model % oin

=P Swarf _H oin

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 02
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@ ADVANCED SWARF :

¥ Passes

Tolerance

Tool Axis on Extensi...
Start Extension

End Extension

Multiple Passes

Spiral

Minimum Cutting Rad...

QOuter Corner Mode

ADVANCED F2
7 ¢ 96 A

0.0004 in
Automatic v
0in

0in

U

U

0in

~ Roll arou... v

@ ADVANCED SWARF : ADVANCED SV

g ¥ 06

¥ Linking

Retraction Policy ,l:l_ Fullretra... v
Rapid Distance 0.8in

Entry Distance 0.4in

Exit Distance 0.4in

Minimum Clearance 04in

High Feedrate Mode (1 Preserve..~
Allow Rapid Retract

Maximum Stay-Dowr... 1.1811in

SWARF OPERATION CONTINUED

3 AXIS SWARF Continued

3a - Select the 5th TAB.

3b - CHECK MULTIPLE DEPTHS.
3c-STEPDOWN .01”

3d - Select the 6th TAB.

3e - Select FULL RETRACTION.
3f - Select LEAD-IN (Entry).

3g - Click OK.

3h -The Tool Path should look like this.

See the Post Processing Chapter (on page 27) to
create your G-Code for the Tormach PCNC440.

() Stock to Leave

() Smoothing

b 5 ~Amo ’ ¥ Leads & Transitions

Cutting Mode = Blend tof... ¥ e A
i o Lead-In Type 4 Automati... v

- Multiple Depths Lead-In Radius 0.0580551 in
Automatic Stepdowns Lead-Out (Exit)

Stepdown 0.1 in Lead-Out Same as L...

Stepdown Direction  Along tool a:... v Transition Type ") Smooth v
Order by Depth L) v

Gradual Axial Offset ([

(L) Check for Gouges

4 © L3, 5eies,
4 ® @ BEEINE®
(PR IEN ©  [T19] Advanced Swa...

& @) B svecp O

b

D @ & 3 su2dedept O
D & ) B3 su-2dPocket O
D @ ) B3 Contouronly )
D @& & B3 Sotsetwp O

D @ @ B3 3dadeptSetp O

COMMENTS

O OK Cancel
MILLING TURNNG ADDITIVE NSPECTION FABRICATION UTLITES
wmewe: F1TE] @O BOIHOb £ ®Q FSHIT 4 Wvabd = B
SETUP 20" 0~ DRLLNG®  MULTHAXIS * MODFY * ACTIONS * MAMAGE * NSPECT®  SELECT®
L)
d © (5 HT-3-AXS-FUSION-TORMACH v28
[ unes
> B Hamed Views
> & M ong
> Bl Selecton Sels
4 © (5 Wode Z

C G- B E G S e T T
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2D CONTOUR OPERATION

I"u(‘\*ﬁ"

MILLING TURNING ADDITIVE INSPECTION FABRICATION UTILITES
- B3 ' IR R

MANUFACTURE N

L o BeS5Wed HF YIRS N

ssoer S 3D~ DRLLNG™  MULTLAXIS ™ MODIFY
P @ 2D Adaptive Clearing [ ]
@ 2D Pocket
4 © (B HTZAXS-FUSON-TORMA @ race 4 '
0 unts:in < 20 Contour < 20 N
D B Named Views @ Slot

Creates toolpaths based on a 2D contour. Contours

D & B Origin Q Trace can be open or closed and can be on different Z-
b ‘:read levels, but each contour is flat (2D).
ore
4 © & Models & Circulo You can choose multiple roughing and finishing passes

and multiple depth cuts for any contour.
& Engrave —
0 2D Chamfer a

4 © ¥) HT-3-AXIS-FUSIC
D B Named Views
D & M Origin
4 © M Bodies

&® () cupsTocK

& () 2dadap object (1)

& (1) 2dadap stock

&® (1) 2dPocket

@ [:] 2d pocket Stock Press Ctrl+/ for more help.

® () swotsTOCK |

&® (1) swts

® () 3¢ADAPT

& (1) 3d adapt STOCK
D & @ Sketches

4 © £, setups,

Ap

i HT-3-AXIS-FUSION-TORMACH v29

w,

[-] OUR : 2D CONTOUR1
¥ 8|00
¥ Tool
Tool Select...
#19 - @6mm fla....
Coolant O Food -

¥ Feed & Speed

Preset Custom v
Spindie Speed 10000 rpm
Surface Speed 618.424 ft/min
Ramp Spindle Speed 10000 rpm
Cutting Feedrate S in/min

Feed per Tooth 0.000125 in
Lead-In Feedrate S in/min

Lead-Out Feedrate S in/min
Transition Feedrate S in/min

Ramp Feedrate 31.4961 in/min

Plunge Feedrate 98.4252 in/min

Plunge Feed per Rev... 0.00984252 in

4

c (i ) OK Cancel

@ 2D0CO

v ¥ 0 0 H =

¥ Machining Type

DUR : 2D CONTOUR1

Machining Type

() Tool Orientation

¥ Geometry

Contour Selection b4

{~) Open Chain 2

f'i:‘—"i&?rv X €03
on

Contour Selecti

(L) Tabs
G Rest Machining

(L) stock Contours

(i ] OK Cancel

© 2025 Langara College . All Rights Reserved

2D CONTOUR

2d Contour is an alternate way to create a
SWARF cut, and also to cut out a profile.

If this is a new object, you will need to create a
new setup. Please see page 1.

4a - Select 2D/2D CONTOUR.

4b - Select TAB 1 & input the following:
- Tool = #19 (6mm FEM Long)

- Coolant = Flood

- Spindle Speed = 10000rpm

- Cutting Feedrate =5 in/min

- Plunge Feedrate = 2 in/min

4c - Click TAB #2.
4d - It should be on 3.

4e - Click TAB #3.

4f - Select the FACE to be cut.

Makerspace How To - Fusion & Tormach 3 Axis Mill Page 04
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2D CONTOUR OPERATION CONTINUED

5

2 ¢

-y

@ 20 CONTOUR:2D CO

¥ 80 0 B =

OR1

¥ Passes

Tolerance 0.0004 in
Sideways Compens.... O/' Left v
Compensation Type —ﬂ? In compu... ¥

Minimum Cutting Rad... 0in
Finishing Smoothing ... 0in
Multiple Finishing Pas... (J
Finish Feedrate S in/min
Repeat Finishing Pass (L
Finishing Overlap 0in
Lead End Distance 0in
Outer Corner Mode ~— Roll arou... v
Tangential Fragment ... 0 in

Preserve Order O

Both Ways »

O Ro%

v Multiple Depths

Maximum Roughing £... 0.124in
Finishing Stepdowns 0
Finishing Stepdown 0.008 in

Wall Taper Angle (de... 0 deg

Approach Mode Alongwall ~
Finish Only at Final 0... (J
Rough Final
Use Even Stepdowns ()
Order by Depth Q)
Order by Islands
Stock On Islands 0.23622 in
Use Thin Wall .
() Stock to Leave
(5 ] OK Cancel

© 2D CONTOUR : 2D CONTOUR1 ‘%
Y 8| T O

¥ Linking

High Feedrate Mode
Allow Rapid Retract
Safe Distance

Keep Tool Down

Lift Height

¥ Leads & Transitions

Lead-In (Entry)
Horizontal Lead-in R....
Lead-in Sweep Angle
Linear Lead-In Distar...
Perpendicular

Vertical Lead-in Radi...
Lead-Out (Exit)

Same as Lead-In

(J Ramp

V¥ Positions

Predrill Positions
Preferred Lead-in Po...
Exit Posttions

Al Preserve. v

Il o

0.0393701 in

U

0in

0.023622 in h

90 deg

0.023622 in

U

0.023622 in

R Select

> Se

I Sele

OK Cancel

© 2025 Langara College . All Rights Reserved

2D CONTOUR CONTINUED
5a - Select TAB 4.

5b - The CLEARANCE & RETRACT heights should
be close to shown here.

5c - Select TAB 5.

5d - Check MULTIPLE DEPTHS.

5e - MAXIMUM ROUGHING DEPTH Set .124".
5f - Select TAB 6.

5g - PRESERVE RAPID RETRACT.

5h - Check LEAD IN ENTRY.

5i - Click OK.

5j - The machine path should look like this.

See the Post Processing Chapter (on page 27) to
create your G-Code for the Tormach PCNC440.

Makerspace How To - Fusion & Tormach 3 Axis Mill
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2D ADAPTIVE OPERATION

ADDITTV NS PG ABERICATION UTILITES
MANUFACTURE ~ E bl Bl < 6a"j e é @ ZE; % Q % g @ i.i ¢\¢
SETUP ¥ DRLLNG™  MULTI-AXIS ¥ MODIFY

@ 2D Adaptive Clearing AR

@ 2D Pocket
4 © (B HT-2-AXSFUSION-TORMA @ Face

«4 BROWSER

& () cupsTOCK
@ (1) 2d adap object (1)

& D 2d adap stock
& (1) 2dPocket
&® (1) 2d pocket Stock
& () swtsTocK
® (1) swts

& () 3dADAPT

& [r] 3d adapt STOCK

@ 2DADAPTIVE : 2D ADAPTIVEZ2

g 06

¥ Tool
Tool Select...

#7-01/4" flat (...
Coolant & Filood
I
' v Feed & Speed
Preset Default Preset v
Spindle Speed 9000 rpm
Surface Speed 589.049 f/min
Ramp Spindle Speed 9000 rpm
Cutting Feedrate 12 in/min
Feed per Tooth 0.000666667 in
Lead-in Feedrate 12 in/min
Lead-Out Feedrate 12 in/min
Transition Feedrate 12 in/min
Ramp Feedrate 3.05577 in/min
Plunge Feedrate 6 in/min
6 Plunge Feed per Rev... 0.000666667 in
C (i) OK Cancel

@ ZDAD

¥ & 0 0 HE =

¥ Machining Type

E: 20 ADAPTIVEZ

Machining Type

@ 2DADAPTIVE,

() Tool Orientation CARS O
¥ Geometry
i OK Cancel Pocket Selections
(=) Pockets 1

= 95 ~ x &

(_J Rest Machining

v @ Sstock Contours

Stock Selections |3 Select

OK Cancel

© 2025 Langara College . All Rights Reserved
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We will be using 2D Adaptive to rough
machine the area, and then Steep & Shallow to
finish the area.

2D ADAPTIVE - OPERATION #1

2D Adaptive is used to rough out an area
quickly.

If this is a new object, you will need to create a
new setup. Please see page 1.

6a - Select 2D/ADAPTIVE CLEARING.

6b - In TAB 1, input the following settings:
- Tool = #7 (.25" FEM)

- Coolant = Flood

- Spindle Speed = 9000 rpm

- Cutting Feedrate =12 in/mi

- Plunge Feedrate = 6 in/min

6¢ - Select TAB 2.

6d - It should be on 3.

6e - Select TAB 3.

6f - Select GEOMETRY/POCKET SELECTIONS.

69 - Select the area you want machined.

6h - Check STOCK CONTOURS.
Do not select anything here, it will default to
the profile outline.

Page 06
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2D ADAPTIVE OPERATION CONTINUED

7

® 2DADAPTIVE : 20 E2

v & & O H =

¥ Clearance Height
From ﬂ Retract height

Offset 0.4in

¥ Retract Height

From J Stock top

Offset 0.2in

¥ Top Height
m () Stocktop

Offset 0in

¥ Bottom Height
From {7} Selected contour(s) ~

Offset 0in

(i ) OK Cancel

v Stock to Leave

Radial Stock to Leave

Axial Stock to

v

Smoothing

Smoothing Tole

© 2D ADAPTIVE : 20 ADAREY Zh
9 ¥ 56
v Passes
Tolerance 0.004 in‘/%
Optimal Load 0.1in
Both Ways ()
Minimum Cutting Radius  0.025 in
Use Slot Clearing -
Direction &, Climb v
v @ Multiple Depths ‘/%
Maximum Roughing Ste... 0.1in
Order by Depth U
Order By Area

v eed Optimization
Maximum Directional Cr... 25 deg
Reduced Feed Radius 0.0125 in
Reduced Feed Distance 0.05in
Reduced Feedrate 10.8 in/min
Only Inner Corners
O OK Cancel

© 2D ADAPTIVE : ZDADAPTM
¥ & 0 0

¥ Linking

Retraction Policy

High Feedrate Mode
Allow Rapid Retract
Maximum Stay-Dowr...
Minimum Stay-Down...
Stay-Down Level

Lift Height

No-Engagement Feex...

¥ Leads & Transitions

Horizontal Lead In/Ou...

Vertical Lead In/Out ...

0.02 in ‘/%v Ramp

0.02in

0.0004 in

Ramp Type

Ramp Clearance Hei...

¥ Positions

Predrill Positions
Preferred Lead-In Po...
Exit Positions

P’

ILl Minimum ...~

A Preserve..~

1.25in

0.0787402 in

Least v

0.008 in

12 in/min

0.025 in
0.025 in

l Plunge ~
0.1in

R Select

> Select

S 7

OK Cancel

© 2025 Langara College . All Rights Reserved

2D ADAPTIVE CONTINUED

7a - Select TAB 4.

/b - The HEIGHTS should look something like
this. You can use Selected Contours for the
Bottom Height.

/¢ - Select TAB 5.

7d - PASSES/OPTIMAL LOAD =.1"

/e - Check MULTIPLE DEPTHS.

7f - MAXIMUM ROUGHING = .1"

79 - Check STOCKTO LEAVE.

7h - RADIAL & AXIAL = .02

7i - Check SMOOTHING.

7j - Check FEED OPTIMIZATION.

7K - Select TAB 6.

/L - LINKING/RETRACTION POLICY set to
Minimum.

/m - RAMP/RAMP TYPE is Plunge.
/n - Click OK.
70 - Your tool path should look like this.

See the Post Processing Chapter (on page 27) to
create your G-Code for the Tormach PCNC440.

Makerspace How To - Fusion & Tormach 3 Axis Mill Page 07




Langara. STEEP & SHALLOW OPERATION

‘ HT-3-AXIS-FUSION-TOR
TURNING ADDITVE INSPECTION FABRICATION UTILITES

me: ] @0 BOI WOl &% %@ FH U

8 DRILLING ¥ MULTIAXIS ¥ MODIFY ¥
e = Adaptive Clearing r a

@ Pocket Clearing
@ Steep and Shallow

©® (5 HT-3-AXIS-FUSION-TORMACH v29
[ units:in
> Bl Named Views
> & [l Origin
> Bl Selection Sets
d © (5 Models
A, ¥) HI-3-AXIS-FUSION-TORL.. ®
(Bl Named Views

(<> mll Origin

We will use Steep & Shallow to finish our
object. We will continue to use the same Setup
that was used for the 2D Adaptive operation.

bﬁ

L) Horizontal

& Spiral

@ Radial

& Morphed Spiral

STEEP & SHALLOW - OPERATION #2

G0 O 2d adap stock
& (L) 2dPocket
& (1) 24 pocket Stock
& (1) sktsTOCK
® (1) sots

&® (1) 3dADAPT

& () 3dadaptSTOCK

8a - Select 3D/STEEP & SHALLOW.

8b - OnTAB 1, input the following:
- Tool = #7 (.25" FEM)
- Coolant = Flood

8 Geodesic

o steeAfo sHaLlow stespannshatoy - Spindle Speed = 9000 rpm

@® SIEE HAL%JW:STEEPAND SHALLOV

£ 00 HSE RS 5

- Cutting Feedrate =12 in/mi

¥ Machining Type

- Plunge Feedrate = 6 in/min

¥ Tool
Machining T S5 : :
achining Type H L B - Ramp Feedrate = 6 in/min
Tool
— () Tool Orientation
7 - B1/4" flat (... 8 - — 8c - Select TAB 2.

Coolant

O Flood ~ senaoy 8d -1t should be on 3.

@ STEEPAND SHALLO

v & 3 1=}
v Feed & Speed ). 8e- Select TAB 3.
v Geometry f
e S— i Machining Boundary  {§) Bounding... > 8f - MACHINING/GEOMETRY should be on
Spindle Speed 9000 rpm Tool Containment -,'? Toolcent... v BOU NDl NG BOX
_ Additional Offset 0 in
Surface Speed 589.049 ftimin 8g - Check REST MACHINING.
Contact Point Boundi... (L
Ramp Spindle Speed 9000 rpm
LOKERC LIy U 8h - Select FROM PREVIOUS OPERATION.
Cutting Feedrate 12 in/min
Slope
Feed per Tooth 0.000666667 in
v Rest Machining
Lead-Out Feedrate 12 in/min N b men o
Transition Feedrate 12 in/min UJ Model
Ramp Feedrate 3.05577 in/min ¥ Avoid/Machine Surfaces
View Absolute Valu
Plunge Feedrate 6 in/min =
Surface Groups X
Plunge Feed per Rev... 0.000666667 in
Name Radial Auxial
Model M 0i 0i
() Shaft & Holder > —
+ - S
O OK Cancel | .
Total Radial Stock To... Oin
Total Axial Stock TolL... 0in

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 08




Langara. STEEP & SHALLOW OPERATION CONTINUED

° smmmsumw

¥ & 0|0

¥ Clearance Height

From ﬂﬂeﬂdheqﬂl v

DR 4 STEEP & SHALLOW CONTINUED

v Retract Height

From [ Stocktop . Oa - Select TAB 4.

R 9b - The HEIGHTS should be close to what is
© STEEPAND SHALLOW JPEEP AND st}uov L — i shown here.
8 ﬁ @ 0 IEI Offset Oin

Oc - Select TAB 5.

V¥ Passes v Bottom Height

b e eebem bt L e . 9d - STEEP PASSES/STEPDOWN = .01"

Offset 0222174 In

Recognize Areas as < Steepan...~v

T %0 deg - oK | | Cancel 9e - SHALLOW PASSES/STEPOVER = .01"
: . ® STEEPAND SHALLO TEEPAND SHNLLOV

e 5 - 13 of - Check SMOOTHING.

Order by Depth U ? 2 @ 0

Priority % Top first ~ v Linkiﬂg 9g - SEIECt TAB 6.

v Steep Passes Retraction Polcy | [L1 Minimum_ ¥ Oh - RETRACTION POLICY set to Minimum.

Spiral High Feedrate Mode A1 Presm

S — 9i - Click OK.

Direction ¥ Cimb  ~ Safe Distance 0.08 in

Stepdown 0.01in Maximum Stay-Dow... 0.5 i 9j - Your tool path should look like this.

Cusp Height 0.00707126 in ‘
P S e See the Post Processing Chapter (on page 27) to

v Shallow Passes create your G-Code for the Tormach PCNC440.
Lead-In Radius 0.025 in

Type ® Scallop v

Optimize Open Pocke... O Vertical Lead-In Radi... 0.025in

Spiral U Lead-Out Radius 0.025 in

Lt & Climb "/%enical Lead-Out Ra... 0.025 in

Stepover 0.01in = —
Transition Type : : Smooth v

Cusp Height 0.00707126 in

Smooth Offsets O i

Remove Cusps atJu... ()

() Stock to Leave

Fillets
Smoothing

Smoothing Mode "W\ Fitarcs v

U

v

() Feed Optimization

O OK Cancel

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 09




Langara.

1=

CTURE ~ é _

SETUP ¥

ER

(5 HT-3-AXIS-FUSION-TOR

| @ Face

] Units: in

@ 2D Contour

[

3D

DRILLING *

Produces quick part facing to prepare raw stock for

mad

o & meansnuso

)
»

& (1) 2dpocket Stock

= " " -

< 2D Chamfer

hining.

stock to top of model

Press Ctrl+/ for more help.

A Face operation removes all material from top of

10,

MULTLAXIS

POy BLSWeE Gy WO bl

20
@ 2D Adaptive Clearing
@ 20 Pocket

MODIFY ¥

¥ Tool

Tool

Coolant

¥ Feed & Speed
Preset

Spindle Speed
Surface Speed
Ramp Spindie Speed
Cutting Feedrate
Feed per Tooth
Lead-in Feedrate
Lead-Out Feedrate
Transition Feedrate
Ramp Feedrate
Plunge Feedrate

Plunge Feed per Rev...

v & 00O H =

Select...
#2 - 03/8" flat (...

& Flood

Default Preset =
9000 rpm
883.573 ft/min
9000 rpm
30 in/min
0.00166667 in
30 in/min
30 in/min
30 in/min
2.54648 in/min
2.54648 in/min

0.000282542 in

OK Cancel

FACE OPERATION

We will use a number of operations to create
our object: Face, 2D Pocket Roughing, 2D
Pocket Finishing, 2D Contour and Hole
Recognition.

You will need to create a new setup. Please see
page 1.

FACE - OPERATION #1

Face is using a large tool bit or Hog Shear to
machine off a layer of the stock to assure an
even and flat surface.

10a - Select 2D/FACE.

10b - In TAB 1, input the following settings:
- Tool = #2 (3/8" FEM)

- Coolant = Flood

- Spindle Speed = 9000 rpm

- Cutting Feedrate = 30 in/mi

- Plunge Feedrate = 15 in/min

- Ramp Feedrate = 15 in/min

10c - Select TAB 2.
10d - Check TOOL ORIENTATION.
10e - Select TAB 3.

10f - Do not select anything, it will default to the
Stock outline.

)

\_/

00
Tool Orientation
Z AXiS

Flip Z Axis

X Axis
Flip X Axis
Origin

s
[ | &

| Orientation

», Z axis/pk...

h Select

U

Accessibilty Analysis )

> Select

O

Ea Setup Wi... v

OK

Cancel

—eee— R ¥

@ FACE : FACE1

7 HE == D

¥ Stock Contours

Stock Selections

g v x &

(i ) OK Cancel

w

© 2025 Langara College . All Rights Reserved
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Langara. FACE OPERATION CONTINUED

@ FACE:FACE1

v & & O H =

¥ Clearance Height

E B —— From =i Retract height

é Offset 0.4 in

FACE CONTINUED

¥ Retract Height

From ﬁ Stock top

Offset 0.2in

v Food Hogh 11a - Select TAB 4.

"’-u“ | 11b - Set the HEIGHTS as shown here.
- ' 11c - Select TAB 5.

:MEZ : 11d - Set the STEPOVER to .18"

j B 11e - Select BOTH DIRECTIONS.

@ FACE : FACE1

h @ FACE : FACE1

v ¥ 0 0 E = ¥ &

11f - Select TAB 6.

v P ¥ Linki
R et 119 - Select PRESERVE RAPID.
Tolerance 0.0004 in High Feedrate Mode |\ Preserve..~v
ik | , 11h - Click OK.
Pass Direction Referen... Allow Rapid Retract
Pass Direction 0 deg Keep Tool Down 11i - Your machining path should look like this.
Pass Extension 0.1879in Maximum Stay-Dowr... 1.875in
Stock Offset 0 in ‘% Extend Before Retract (L)
Stepover 0.18in i
s & Transitions
Direction = Bothv..~
Lead-In (Entry)
Order For Shorter Links (L
Vertical Lead-Iin Radi... 0.0375in
From Other Side
— Lead-Out (Exit)
Use Chip Thinnin
- . - Same as Lead-In
() Multiple Depths Transition Type ﬁ Smooth ~
() Stock to Leave i OK Can
O OK Cancel

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 11




Langara.

2D POCKET - ROUGHING OPERATION

MILLING

\NUFACTURE ~ | a A

SETUP ¥

| s

boc B MITNe &2 20 92000 G

@ 20 Adaptive Clearing

ROWEER

© [} HT-2-20S-FUSION-TORMA o ¢,

EEEEEEE

D @& @ B3 su2dadept O
4 o 9 GEEREEEG
b @ @ & [maFecet
b ©® ) @ [T7]2D Pocket!

D @ ) & [T12]2D Pocket! (2) Press Ctrl+/ for more help.
D @ @ € [12)20 Contour2
D @ & % HowRecog.. () O
b @& & B3 Contourony O
D @® @ B3 swotsetwp O
b @ @ B3 dAdsptSep O

v

¥ Tool

Tool

Coolant

¥ Feed & Speed
Preset
Spindle Speed
Surface Speed
Ramp Spindle Speed
Cutting Feedrate
Feed per Tooth
Lead-in Feedrate
Lead-Out Feedrate

Transition Feedrate

12,

Ramp Feedrate
Plunge Feedrate

Plunge Feed per Rev...

@ 2D P(

v & 0 0 HE =

¥ Machining Type

: 2D POCKET1

3

Machining Type

10
'
>
A

d 0 HE e

» SELECT~

Select...
#7-01/47 flat (...

O Flooa ~

Default Preset
9000 rpm
589.049 f/min
9000 rpm
12 in/min
0.000666667 in
12 infmin
12 infmin
12 in/min
3.05577 in/min
6 in/min
0.000666667 in

OK Cancel

[

@ 20D POCKET:

v &

v Geometry

O B

Pocket Selections X

(=) Pockets 1

(=) Pockets 2
(=) Pockets 3
9 Pockets 4

EFO00 -~ x&

(L) stock Contours

© 2025 Langara College . All Rights Reserved

2D POCKET ROUGHING - OPERATION #2
2D Pocket is used to quickly rough out a pocket
area.

12a - Select 2D/2D POCKET.

12b - In TAB 1, input the following settings:
- Tool = #7 (.25" FEM)

- Coolant = Flood

- Spindle Speed = 9000 rpm

- Cutting Feedrate =12 in/mi

- Plunge Feedrate = 6 in/min

- Ramp Feedrate = 6 in/min

12c - Select TAB 2.

12d - It should be at 3.

12e - Select TAB 3.

12f - Select all of the Bottom Faces of the
Pockets.

Makerspace How To - Fusion & Tormach 3 Axis Mill Page 12




Langara. 2D POCKET - ROUGHING OPERATION CONTINUED

¥ Clearance Height
From =] Retract height
i Offset  0.582378in

el ' 2D POCKET ROUGHING - CONTINUED

From -J Stock top

Offset 0.169407 in

¥ Feed Height 133 - S@'@CtTAB 4.

From -ll Top height

Offset 0.0470677 in

13b - Set the HEIGHTS as shown.

¥ Top Height
From ) Stock top

Offset 0in

v Bottom Height
From  { ) Selected contour(s) ~

Offset -0.0299462 in

[i] OK Cancel

© 2D POCKET : 2D POCK I} © 2D POCKET : 2D PONKT1 b 13c - Select TAB 5.

¥ ¥ OO CaR A Al

G 13d - Set MAXIMUM STEPOVER to .1”
v Passes v Linking
Tolerance 0.004 in High Feedrate Mode (L, Preserve..~ 13e - Check MULTIPLE DEPTHS.
. o . Allow Rapid Retract ‘%
| 7 | | 13f - MAXIMUM ROUGHING STEPDOWN to .1”
Minimum Cutting Radius |0 in Safe Distance 0.0393701 in
Keep Tool Down 139 - Select TAB 6.

Preserve Order

Maximum Stay-Dowr... 2in
Both Ways

13h - PRESERVE RAPID.

Lift Height 0i

Maximum Stepover

13i - Check LEAD-IN.

¥ Leads & Transitions

Use Morphed Spiral Ma...

13) - RAMP is PLUNGE.

Allow Stepover Cusps  (J Lead-In (Entry)

: Horizontal Lead-in Ri... 0.025 in _
E— 13k - Click OK.

Lead-in Sweep Angle 90 deg

Smoothing Devi

Multiple Depths e T o e e | 0,026 I 13L - The tool path’s should look like this.

Maximum Roughing Ste... _
Perpendicular
e m e * - Vertical Lead-In Radi...
Finishing Stepdown 0.008 in Lead-Out (Exit)
Wall Taper Angle (deg) 0 deg Same as Lead-in
Use Even Stepdowns (L)
¥ Ramp
Order by Depth L)
Ramp Type
Order by Ste
e Q Ramp Clearance Hei...
() Finishing Passes Ramp Radial Clearan...
() Stock to Leave v Positions
Predrill Positions
D Smoothing
Preferred Lead-in Po...
() Feed Optimization Exit Positions
i OK Cancel (i |

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 13




Langara.

2D POCKET - FINISHING OPERATION

1)

WILLTN
\NUFACTURE ~ | a A

SETUP ¥

© [} HT-2-20S-FUSION-TORMA o ¢,

b & @ Step O

D @& @ B3 su2dadept O

4 o 9 GEEREEEG
b @ @ & [maFecet
b ©® ) @ [T7]2D Pocket!

D @ ) & [T12]2D Pocket! (2) Press Ctrl+/ for more help.
D @ @ € [12)20 Contour2
D @ & % HowRecog.. () O
b @& & B3 Contourony O
D @® @ B3 swotsetwp O
b @ @ B3 dAdsptSep O

Q’-14 éﬁ@?*‘f‘ ‘3@‘3‘3‘3‘3'3‘({%.&

ACTIONS *

110

fﬂf @I =

NSPECT *

v & o0 HE=

* Tool

Tool Select...

#12 - 91/8" flat (DG 4 FAute HSS Uncoated Ces

¥ Fead & Speed

Ramp Spindle Speed 9000 rpm

Cutting Feedrate T in/min

Lead-in Feedrate 7 infmin

Lead-Out Feedrate 7 In/min

Transition Feadrate 7 in/min

Flunge Feedrate 3.5 in/min

i ] OK

@ D ‘Cﬁfﬁ (2) h

#12 - 21/8° flat...

Preset Default Preset
Spindle Spead 9000 rpm
Surface Speed 294,524 ft/min

Feed per Tooth 0.000259259 in

Ramp Feedrate 1.52788 in/min

Plunge Feed per Rev... 0.000388889 in

SELECT~

Cancel

¥ Machining Type

Machining Type

() Tool Orientation

i Cancel

2N

v [ Rest Machining
Tool Diameter 0.25in

Corner Radius 0 in

v @ Stock Contours

Stock Selections [ Select

OK

Cancel

: 2D POCKET1 (2)

v & 00 HE=

¥ Clearance Height
From =i Retract height

Offset 0.930658 in

¥ Retract Height
From  J Stocktop

Offset 0.169407 in

¥ Feed Height

From  Jl Top height

Offset 0.0470677 in

¥ Top Height
From ﬁ Stock top

Offset 0in

¥ Bottom Height

From () selected contour(s)  ~

Offset -0.0299462 in

i ] OK

Cancel

© 2025 Langara College . All Rights Reserved

2D POCKET FINISHING - OPERATION #3
This 2D Pocket is using a smaller tool bit to get
into the corners with a smaller radius.

14a - Select 2D/2D POCKET.

14b - In TAB 1, input the following settings:
- Tool =#12 (.125" FEM)

- Coolant = Flood

- Spindle Speed = 9000 rpm

- Cutting Feedrate =7 in/mi

- Plunge Feedrate = 3.5 in/min

- Ramp Feedrate = 3.5 in/min

14c - Select TAB 2.
14d - It should be at 3.
14e - Select TAB 3.

14f - Select all of the Bottom Faces of the
Pockets.

149 - Select TAB 4.

14h - Your HEIGHTS should be as shown here.

Makerspace How To - Fusion & Tormach 3 Axis Mill Page 14




Langara. 2D POCKET - FINISHING OPERATION CONTINUED

@ 20 POCKET:20 POCKEW h B ZDPOCKET:ZDPOCKEHM
v & 0 0 H = ¥ & 0|0

v Passes ¥ Linking
e o e FY— 2D POCKET FINISHING CONTINUED
Sideways Compensation O/‘ Left v Allow Rapid Retract 15a - Select TAB 5.
N . : . >afe Distance 0.025 in
T | _ 15b - MAXIMUM STEPOVER set to .06”
Preserve Order s
Maximum Stay-Dowr... 2 in 15c - Check MULTIPLE DEPTHS.
Both Ways
Lift Heig 0in

Maximum Stepover

15d - MAXIMUM ROUGHING STEPDOWN is .06"

Use Morphed Spiral Ma... v Leads & Transijiins

15e - Select TAB 6.

Lead-In (Entry)

Horizontal Lead-In Ri... 0.0125 in 15f - Select PRESERVE RAPID.

Lead-in Sweep Angle 90 deg

Smoothifig Deviation 0.004 in

15g - Check LEAD-IN.

Multiple Depths
Linear Lead-In Distar... 0.0125in
Maximum Roughing Ste.. N e 15h - RAMP TYPE/PLUNGE.
Finishing Stepdowns 0 - . | |
o Vertical Lead-In Radi... 0.0125in : :
e _ 15i - Click OK.
Finishing Stepdown 0.008 in Lead-Out (Exit)
Wall Taper Angle (deg) 0 deg 2 15j - Your Tool Paths should look like this.
Use Even Stepdowns  (LJ
¥ Ramp
Order by Depth )
Ramp Type l Plunge ‘\%
Order by Ste
S D Ramp Clearance Hei... 0.02in
D Finishing Passes Ramp Radial Clearan... 0in
() Stock to Leave v Positions
Predrill Positions
() Smoothing
Preferred Lead-n Po... [ S
D Feed Optimization Exit Positions [’\} S
O OK Cancel (i ) OK Cancel
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Langara. 2D CONTOUR OPERATION

T e s WW W
S

ANUFACTURE ~ R E: g @ @ @ @“;T 'E-;& E :9 ~NE*, g ‘3

SETUP~ DRILLING ~ MULTIAXIS ~ N
— giﬂ:ﬁapthe Clearing
ocket
© ({ HT-3-AXIS-FUSION-TORMA @ ¢ oce
e - 2D CONTOUR - OPERATION #4
D B NamedViews Q ::::E Creates toolpaths based on a 2D contour. Contours '
D' & pfl Origin can be open or closed and can be on different Z- , D C 1 d h ﬁ I h
D il Selection Sets 6 Thread levels, but each contour is flat (2D). 2 ontou r IS u Se to CUt OUt t e pro e S ape
D © & Models z::m You can choose multiple roughing and finishing passes Of th e 0 bj eCt .
nd multiple depth cuts for any contour.
4 © B3  Seups @ Engrave : 2 : 4

D & @ B3 SuSWARF (<@ 2D Chamfer
D & © B suep O
D ® @ B3 su-2dadapt O

PRNOY-Y 52 pocket O j T\'_

16a - Select 2D/2D Contour.

D ® @ @ [12)Facet

D ® @ @ [T7]2D Pocket1
PERSI®N ™  [T12] 2D Pocket1 (2)
D © @ £ [12]20 Contour2

» @ &
D ® @ & HoleRecog... ‘3 O Press Ctrl+/ for more help.

D ® @ B3 contourony O

N o A P2 adAdant Satun M) 16
b

| 16b - In TAB 1, input the following settings:
¢ %60 HS - Tool = #2 (3/8" FEM)

¥ Tool

BN =y - Coolant =Flood

#2-00/5" flat (...

. g - Spindle Speed = 9000 rpm

" Feed s speea - Cutting Feedrate = 30 in/mi

Preset Custom v

Spindle Speed 9000 rpm = Plunge Feedrate =15 in/min
Surface Speed 883.573 ft/min . .
R - Ramp Feedrate = 15 in/min
Cutting Feedrate 30 n/min

Lead-in Feedrate 20 in/min

Lead-Out Feedrate 20 in/min
Transition Feedrate 20 in/min

Ramp Feedrate 2.54648 in/min
Plunge Feedrate 2.54648 in/min

Plunge Feed per Rev... 0.000282942 in

(i ) OK Cancel

16¢C - Select TAB 2.

& 20 OUR : 2D CONTOUR2 N -
? LQ @ @ 16 @ 20 CONTOU OUR2
B d T 16d - It should be at 3.

o 3
Machining Type v Geometry

Contour Selection x
= oy 16e - Select TAB 3.

o0& v x @

16f - Select the outer contour edge of the
Tab Shape I Rectangular + Ob j e Ct_

L) Tool Orientation

(i) OK Cancel

Tab Width 0.25in

Tab Height 0.08 in

[ 169 - Check TABS.

Tabs per Contour O

_I Contour Selection hual Tabs [ 5Points X
L]

16h - In TABS/TABS PER CONTOUR, enter 0.

(L) Rest Machining

D Stock Contours

o OK

16i - Use MANUAL TABS, select once on each
side at straight sections of the shape.

16

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 16




Langara. 2D CONTOUR OPERATION CONTINUED

® zncﬂmnunﬂ
v & O 5

¥ Clearance Height

From =] Retract height

o | | et 2D CONTOUR CONTINUED
m Hﬂ ' 17a - Select TAB 4.
ol o ' 17b - Set the HEIGHTS as shown.

From (i Stocktop

Offset 0in

¥ Bottom Height
From & Model bottom

Offset -0.021267 in

i OK Cancel

17c - Select TAB 5.

—_—

) BRI, 23 [ © 2D CONTOUR : 2D CONTOUR2
LS 7 % 5 6 H
=
¥ Passes
Tolerance 0.0004 in
Sideways Compensi.. O/ Let v High Feedrate Mode | Preserve... v

17d - Check MULTIPLE DEPTHS.

17e - MAXIMUM ROUGHING STEPDOWN to .15"

17f - Select TAB 6.

Compensation Type  Sf In compu... ¥ Allow Rapid Retract
Minimum Cutting Rad... 0 in
Safe Distance 0.0393701 in | 179 - PRESERVE RAPID.
Finishing Smoothing ... 0 in
ot Fisnng pae.. O el . 17h - Check LEAD-IN.
Finish Feedrate 20 in/min Lift Height 0in
Repeat Finishing Pass () [ 7| - CI|Ck OK_
Finishing Overlap o ¥ Leads & Transitions

17j - The tool path’s should look like this.

Lead End Distance 0 in Lead-In (Entry) N\%
Outer Corner Mode  ~— Roll arou... ¥
uter corner e Ooll arou 00375 -

Horizontal Lead-In R....

Tangential Fragment ... 0in

Lead-In SweepAngle 90d
Preserve Order Q) i -

Both Ways O Linear Lead-In Distar... 0.0375in

() Roughing
v ultiple Depths

Perpendicular )

’|7e ical Lead-In Radi... 0.0375 in

Maximum Roughing £.. 0.15 in Lead-Out (Exit)
Finishing Stepdowns 0 ° ,
Same as Lead-In
Finishing Stepdown  0.008 in
Wall Taper Angle (de... 0 deg D Ramp
Approach Mode Alongwall ~
Finish Only at Final B... (J v Positions
Rough Final U Predrill Positions
Use Even Stepdowns [LJ
Preferred Lead-In Po...
Order by Depth -
Exit Positions
Order by Islands
Stock On Islands 0.375 in (i) e | " Cancel ‘ J
Use Thin Wall -
() Stock to Leave i
(i ] OK Cancel

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 17




Langara.

HOLE RECOGNITION OPERATION

ADDITIVE FABRICATION UTILITES

@9 '@‘3959&@"‘3 P Cap® < 2 17

0 LT 3a ODFY *
o X & oril s

0 Hole Recognition

.

Hole Recognition

Automates the drilling process by detect
in the model and creating operations.

It evaluates cylinders in any orientation t
list of possible operations. | hey depend «
type. Next, you can select an operation t

to apply.

HOLE RECOGNITION - OPERATION #5

Hole recognition is used for same size mutliple
holes using a tool bit the correct diameter of
the holes.

18a - Select UTILITIES/DRILLING/HOLE
RECOGNITION.

18b - From the pop-up menu you will see any
holes the program has found. In this example it
found the 5 holes at .12” diameter. You will need

to use a .12” drill bit for this operation.

It also found the two larger holes/pockets, but it
will IGNORE this.

18c - Click OK.

-
'ORMACH v29 ﬁ!‘ Hole F‘E.;r::_jr*.:t:r:r': * Hole F‘.e-:r:r_';.rntur:m'.

Diameter

Iﬂm Fos Edos

2 0.6466 in m

] 2D Pocket1 (2)
2D Contour2
Recognitiont (O
only QO

p O

Setup O

=
e

Holes

To create the G-Code for all 5 operations, go to the
Post Processing Chapter on page 27.

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 18




Langara. FILLET EDGE OPERATION

INSPECTION FABRICATION

O©© '09@95 éE?ﬁE? w @

DRILLING ¥ MULTLAXIS ¥

. &) Adaptive Clearing
@) Pocket Clearing
& Steep and Shallow

For a curved or fillet edge we will use the 3D
Contour operation.

Nl Contour If this is a new object, you will need to create a
e | e T e i hew setup. Please see page 1.
T - EB =3 & Q< R = 19a - Select 3D OPERATION/CONTOUR.
<ieeomne ' 19b - Select TAB 1.

4 © (H MACHNE-OCT16-24 v4
@ CONTOUR : CONTOUR3

D Units: in
D il Nemed Views v & oo | 19¢ - Select tool #20 (1/8”REM)
D & M Origin v Tool
4 © (B Modess Tool Select.

19d - COOLANT = FLOOD.

A © ¥) MACHINE-OCT16-24v5:1 @
D B NamedViews

220 - ©1/8" bal...

Coolant O Flood

19e - Spindle speed from 9,000 rpm.

¥ Feed & Speed
Preset Custom -
Spindle Speed 9000 rpm
— Surface Speed 294.524 ft/min
e | 900 o
ge © QBENEe Cutting Feedrate 20 in/min
D
A @) & [17)20 Contours Feed per Tooth 0.00111111 in
N ©® (/) #, [T20)Contour3
Lead-in Feedrate 20 in/min

Lead-Out Feedrate 20 in/min
Transition Feedrate 20 in/min
Ramp Feedrate 13.3333 in/min
Plunge Feedrate 13.3333 in/min

Plunge Feed per Rev... 0.00148148 in

PR = 4 19f - Select TAB 3, Geometry.

\GE ¥ INSPECT ~ SELECT

199 - Select the Bottom line of the fillet for your
chain.

@ CONTOUR : CONTOUR2

v & 00 HE s

¥ Geometry

1

Machining Boundary ﬂSelecﬁun v

Machining Boundary ... X

() Closed Chain 1
@ C UR : CONTOUR3
D06& v x &

= 2296 19i - Check the Contact Point Boundary.

19h - Tool Containment = Tool Center Boundary.

Additional Offset 0in ¥ Geometry
Contact Point Bound:... &)

19j - Check the Contact Only.

e 5 Machining Boundary  [_{l Selection ~

O slope Machining Boundary... 4

(L) Rest Machining ] 5 Closed Chain 1

s S5O v x &

» Avoid/Machine Surfaces

199

L

>

%h

= e Tool Containment =¥ Tool cent...

Additional Offset 0in

Contact Point Boundi... @)

Contact Only

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 19




Langara. FILLET EDGE OPERATION CONTINUED

© CONTOUR : CONTOUR3

v & J

¥ Clearance Height

i s 20a - Select TAB 4, Clearance.
Offset 0.4in
20, SRS ~ 20b-Top height should be top of your object
el = Highestof ek« and or the fillet.
Stock Top
Model Top
Fixture Top
Offset 0.2in
¥ Top Height
From f) Highest of seler... v
Stock Top
Model Top W)

Fixture Top W)

Offset Oin

¥ Bottom Height

S = il 20c - Select TAB 5, Passes.

INSPECT ¥ SELECT ¥

; 20d - Stepdown should be very small to create a
ol e smooth fillet that also goes to the top properly.
At AL ALALJIT e Play with different settings here and preview
::m — the results. We are using a .01” Stepdown.

Machine Shallow Areas ()

Minimum Diameter 0in
Minimum Cutting Radius 0 in

Repeat Finishing Pass D

—

Direction ¥, Climb ~

Maximum Ste 0.01in

[

0.000393701 in

U

Flat ection

Order by Depth

e
@ CONTOUR : CONTOUR3
P

4 20e - Select TAB 6, Ramp.
Taeis e

¥ Linking 201: - Ramp Type — P|Unge

Retraction Policy iLL Minimum ...~

High Feedrate Mode |1 Preserve..v 209 - C||Ck OK,

Allow Rapid Retract

Safe Distance 0.0493701 in

Maximum Stay-Dowr... 2in

To create the G-Code for all 5 operations, go to

v Leads & Transitions the Post Processing Chapter on page 27.
Lead-In (Entry) O

Lead-Out (Exit) O

Transition Type ﬁ Smooth ~

¥ Ramp
Ramp Type I Plunge v

Ramp Clearance Hei.... 0.010Sin

- en am [
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Langara. SLOT OPERATION

MHUFACTURE'E_\O:G: Q@@» @0;%95 @2% @Q %‘x&x@ﬂ:
SETUP ™ 2D~ 3D~ DRILLING ¥ MULTLAXIS ¥ MODIFY
BROWSER @20 Adaptive Clearing
® (B HT-3-AXIS-FUSION-TORMA :i:: = 21
[ unis:in &> 20 Contour d
D Bl Named Views : Slot
D & Wl Origin ‘ Mills a slot by following the slot center line of the SLOT
D B Selection Sets . slots.
4 © & e You can select one or more entr sitions, which lets . .
T ‘Dl-'lndﬂ.l:mm @Engmve you specify the end of the slot i::‘:'-ichtﬂplung& The SLOT operatlon IS used When you have a
G RS slot to be machined at the exact size of a
LY o - -
o oo specific tool bit.
cup
CUP STOCK

2d adap object (1)

You will need to create a new setup. Please see
page 1.

2d adap stock
2d Pocket

2d pocket Stock
Slot STOCK

Slo

Press Ctrl+/ for more help.

21a - Select 2D/SLOT.

73

3d ADAPT

3d adapt STOCK 21 b

Z

OICI010101010101010

21b - On TAB 1 select the following:

@ SLOT:SLOT1

2R =,
b - Tool =#2 (3/8" FEM)

selct. - Coolant =FLOOD

: ";'”""“'“““”"‘"2“ - Spindle Speed = 9000 rpm
— - Cutting Feedrate = 30 in/min
o — - Ramp Feedrate = 15 in/min
. e - Plunge Feedrate = 15 in/min

Surface Speed 883.573 ft/min

¥ Feed & Speed

Ramp Spindle Speed 9000 rpm
Cutting Feedrate 30 in/min
Feed per Tooth 0.00166667 in
Lead-In Feedrate 30 in/min
Lead-Out Feedrate 30 in/min
Transition Feedrate 30 in/min 2 1 €= Se I ect TA B 2 .
Ramp Feedrate 2.24648 in/min

punge Fecrate 254646 21d - Machining Type = 3.

Plunge Feed per Revolution 0.000282942 in

o 0K | [ Cance 21e - Select TAB 3.

21

@ SLOT

o 3 f 21f - Select the top and bottom outlines of each
A, ' closed SLOT.

¥ Machining Type

Machining Type

() Tool Orientation

@ SLOT:SLOT

v & O 0O HE =

v Geometry

Pocket Selections X
21 {=) Closed Chain 1
f (=) Closed Chain 2

(=) Closed Chain 3

Cancel

() Closed Chain 4

90 v x &

21 f 1] OK Cancel
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Langara. SLOT OPERATION CONTINUED

22

SLOT CONTINUED
m .- : 22a - Select TAB 4.
= : 22b - The HEIGHTS should be close to shown
e here.
rom 5!“ ssssssssss ) v
0 B 22c - Select TAB 5.

@ SLOT:SLOT1

@ SLOT:SLOT
v 8 0 0 R olelalm ‘\% 22d - Check MULTIPLE DEPTHS.
22e - MAXIMUM STEPDOWN =.18"

¥ Passes ¥ Linking

Tolerance 0.0004 in High Feedrate Mode AL Preserve rapid... v
Backoff Distance 0.2in Allow Rapid Retract 22f - Check SMOOTHING.
Repea ing Pass U Safe Distance 0.21937 in
ot Extension Distz... |0 i \Maximum Stay-Down Dista... |0.75 in 229 - Check FEED OPTIMIZATION.

v Ramp 22h - Select TAB 6.

v [ Multiple Depths l%mﬁpe = Profile v
Maximum Roughing Stepdown 0.18 n amping Angle (deg) 2 deg ‘\% 221 - HIGH FEEDRATE MODE/PRESERVE RAPID.
O st n;% Maximum Ramp Stepdown  0.18 in —
e — j - Check ALLOW RAPID RETRACT.
v oothing

- oo v positons 22k - RAMP TYPE = PROFILE.
NT—
v @ecd optimization 221 - Check OK.

Preferred Lead-In Positions [ Select
Maximum Directional Change 25 deg

OK C . . .
e p— e ‘% 22m - The machine paths should look like this.
Reduced Feed Distance 0.07Sin
Reduced Feedrate 7.5 in/min .
To create the G-Code, go to the Post Processing
Only Inner Corners

Chapter on page 27.

(i ] OK Cancel

y
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Langara. 3D ADAPTIVE OPERATION

&% HQ FHY

DRILLING ¥ MULTLAXIS ¥ MODIFY ¥

500 BT WM

Adaptive Clearing
@ Pocket Clearing
| v29 & Steep and Shallow

= Fa We will use two operations to create our object.
i First is 3D Adaptive to rough out the shape.
&, Contour Second will be Parallel to finish the object.

You will need to create a new setup. Please see
page 1.

JRN.. (® &) Horizontal
& Spiral

L R | :-"-_- L~ Lot 1 il 1 —
r > - o i al il - BT "-5.'-?-": P L AT L | |.T! - '
- -.-'l"*_.. i R .a-ﬁ Ll Ll ..I"'l-s-.-\5 L N |- :' . 1 3
- = i_d- i~ '--_T\'-\'i_]".; ! - .- r'l,:'. - 3 F o ':l ! F ir F
&) d o L .

3D ADAPTIVE - OPERATION #1
3D Adaptive will be used to quickly clear out
the basic shape.

= WL 3 LR
'.I:_ x!l E'L 1 - ":' 't}

]

--1’ ™= Coolant #:j::ﬂm:
s 23a - Select 3D/ADAPTIVE CLEARING.
£ N 23b - On TAB 1 select the following:

o o= | - Tool=#2(3/8"FEM)
e - Coolant =FLOOD
e - Spindle Speed = 9500 rpm
S — - Cutting Feedrate = 30 in/min
T - Ramp Feedrate = 15 in/min

Plunge Feed per Rev... 0.00157895 in

- Plunge Feedrate = 15 in/min

(O shaft & Holder

23

C

5 OK ~ Cancel

.y

© ADAFE : ADAPTIVET | ® ADAPTIVE:AD N 23c - Select TAB 2. Nothing to change here.
¥ ¥ |0 | P 8 T &
R IR 23d - Select TAB 3. Nothing to change here.
Machining Boundary None v
o 2. Sl ¥ Stock Definition
Define Stock By (% Remainin... v
Source E‘_ Frompre... v

ignore Stock Less Tt... 0.02in

Reduce Air Cutting O
() Model

¥ Avoid/Machine Surfaces

View Absolute Values (LJ

Surface Groups X

Name Radial Axial
“Dmodel -Hoin  o0in
+ v 4 1 x

Total Radial Stock To... 0.01in

Total Axial Stock To L... 0.01in

0 [ 0K | | Cancel |
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Langara.

3D ADAPTIVE OPERATION CONTINUED

@ ADAPTIVE : AD

v & O

¥ Clearance Height

From =i Retract height

Offset 1.00106 in

¥ Retract Height

From £ Stock top

Offset 0.138522 in
¥ Top Height
From  J Stocktop
Offset 0.01in
¥ Bottom Height
From  Eb Model bottom
Offset 0.01in
i ] OK Cancel

@ ADAPTIVE : ADAF

¢ ¥ 606
¥ Passes

Tolerance

Machine Shallow Areas
Minimum Shallow Stepc...
Maximum Shallow Step...
Optimal Load

Both Ways

Optimal Load Other Way
Other Way Feedrate
Minimum Cutting Radius
Machine Cavities

Use Siot C

Direction

Maximum Roughing Ste... 0.1in
Fine Stepdown 0.01in
Flat Area Detection -

Minimum Axial Engagen... 0in

Order by Depth »

Order By Area

Stock to Leave

Radial Stock to Leave

Axial Stock to Leave

v i S
Fillet Radius 0.0787402 in

v thin

Smoothing Toleran 0.0004 in

Cancel

i OK

@ ADAPTIVE : ADAPTIVE1

v ¥ 0 0 E

¥ Linking

D

Retraction Policy
High Feedrate Mode

Allow Rapid Retract

Maximum Stay-Dowr... 1.875in
Minimum Stay-Down... 0.0787402 in
Stay-Down Level Least v
Lift Height 0.008 in
No-Engagement Feet... 30 in/min

¥ Leads & Transitions

Horizontal Lead In/O1... 0.0375in
Vertical Lead In/Out ... 0.0375in
¥ Ramp

Ramp Type

g gy
Al Preserve..v

3D ADAPTIVE CONTINUED
24a - Select TAB 4.
24b - The HEIGHTS should look like this.

24c - Select TAB 5.

24d - Check MACHINE SHALLOW AREAS.

24e - Check BOTH WAYS.

241 - Check MACHINE CAVITIES.

249 - MAXIMUM ROUGHING STEPDOWN =.1"

24h - Check STOCKTO LEAVE.
241 - RADIAL/AXIAL =.01"

24j - Check FILLETS.

24k - Check SMOOTHING.

24L - Select TAB 6.

24m - RETRACTION POLICY = FULL RETRACT.

24n - RAMP = PLUNGE.

240 - Click OK.

24p - The paths should look like this.

Ramp Clearance Hei... 0.1in

v Positions

Predrill Posttions

Preferred Lead-In Po... [ Select

i OK%
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Langara.

3D PARALLEL OPERATION

TURNING INSPECTION

(%) Adaptive Clearing

S
@ Pocket Clearing

bow BoSHOb HT HA T @

*H v29 & Steep and Shallow

L) Horizontal

FABRICATION UTILITEES

DRILLING ¥ MULTIAXIS ¥

3D PARALLEL - OPERATION #2
3D Parallel will be used to finish the object.

25a - Select 3D/PARALLEL.

25b - On TAB 1 select the following:

@ PA - PARA

g - Tool = #19 (6mm FEM Long)
e - Coolant = FLOOD

b - Spindle Speed = 9500 rpm
o - Cutting Feedrate = 20 in/min
T - Ramp Feedrate = 10 in/min
. - Plunge Feedrate = 10 in/min

25c - Select TAB 2.

Ramp Spindle Speed 9500 rpm

Cutting Feedrate 20 in/min

25d - MACHINE TYPE = 3.

Feed per Tooth 0.000526316 in

Lead-In Feedrate 20 in/min
Lead-Out Feedrate 20 in/min

25e - Select TAB 3.

Transition Feedrate 20 in/min
Ramp Feedrate 10 in/min
Plunge Feedrate 10 in/min

25f - Check REST MACHINING.

Plunge Feed per Rev... 0.00105263 in

(L) Shaft & Holder

25g - SOURCE/PREVIOUS OPERATION.

(i ] OK Cancel

@ PARA : PARALLEL3

[

¥ ¥\ O |6
¥ Machining Type
Machining Type Taf' k.s

(_) Tool Orientation

i OK Cancel

25h - AVOID/MACHINE SURFACES, select the 4
sides of the object.

25i - Make sure to select AVOID SURFACE.

Radial Clearance Oin

Axijal Clearance 0in

(i ] OK Cancel

.PARALL;ﬁ
¥ & & [H =

¥ Geometry

Machining Boundary &) Bounding... v
Tool Containment .? Toolcent... v
Additional Offset 0in
Contact Point Boundi... (J

Contact Only

L) Slope

v [ Rest Machining
Source E_ Frompre. ~

ignore Stock Less Tt... 0.001 in

) Model il
¥ Avoid/Machine Surfaces
,

View Absolute Values D

Surface Groups
Name Radial Axial
“Puodel Kl oin '

0in

) Grou... -8 0in 0in
+ v 4 X §0%

Total Radial Clearance 0 in
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Langara. 3D PARALLEL OPERATION CONTINUED

3D PARALLEL CONTINUED

26a - Select TAB 4.

26b - The HEIGHTS should look like this.

ok ] [ Cancei 26¢C - Select TAB 5.

26 26d - Check MACHINE STEEP AREAS.

@ PARALLEL : PARALLE @ PARALLEL : PARALLEL3

v & 0 0 H = v &

¥ Passes ¥ Linking

26e - MAXIMUM STEPDOWN = .15"

26f - STEPOVER = .01”

Tolerance 0.0004 in Q Retraction Policy ILl Minimum ... v 269 - Check SMOOTHING.
Machine Steep Areas High Feedrate Mode {1 Preserve...v 26O - Select TAB 6.
Minimum Steep Stepover 0.001 in llow Rapid Retract
261 - RETRACTION POLICY/ MINIMUM RETRACT.
Maximum Steep Stepdo... 0.1Sin Safe Distance 0.08in
Simple Ordering O Maximum Stay-Dowr... 2 in 26j - Click OK.
Pass Direction Ref Select : : .
B ol v Leads & Transitions 26k - Your machine path should look like this.

Pass Direction 0 deg : : .

Vertical Lead-In Radi... 0.023622 in
Stepover 0.01in . | _

P | 0-023622 In To create the G-Code for the 2 operations, go to
Sl ik ekl e M smooth the Post Processing Chapter on page 27.
Direction /7 Bothv... v

¥ Positions
Up/Down Milling > Both

Preferred Lead-In Po...
() Multiple Depths

i OK Cancel

() Stock to Leave

D:‘;/%
v Smoothing

Smoothing Tolerance 0.0004 in

() Feed Optimization

i OK Cancel

© 2025 Langara College . All Rights Reserved Makerspace How To - Fusion & Tormach 3 Axis Mill Page 26




Langara.

POST PROCESS . G-CODE

+¢ BROWSER o

A © (5 HT-3-AXIS-FUSION-TORMACH v31
[ units:in

D B Named Views

D & B Origin

D> B8 Selection Sets

D © (5 Modess

A4

© [J,, Setups, ’ %
4 © @

POST PROCESS

For each Setup and it’s operations you have two
choices. You can create a G-Code for all the
operations in one file, or create a G-Code for
each operation.

D & O §0% Edit |
D & @ B2 z::";'::t:d“ We are going to create the most common way,
D ® @ B3 Create:mmmpm creating a G-Code for all of the operations.
D& OB &2 Part Alignment ,
D ® @ B3| e partasgament 27a - Select the SETUP and RIGHT CLICK on it.
D ® @ Ea reaie ogram
D ® @ B3 :eth::: : 27b - From the pop-up select POST PROCESS.
© Generste 27¢ - POST/TORMACH PATH PILOT.
& Simulate
[£2] Post Process 27d - Name your file.
f* Create Manual Inspectio%]
- 27¢e - Select the OUTPUT FOLDER where you

want your file to be saved to.
27f - ROTARY TABLE/NO ROTARY.
279 - Check USE COOLANT.

27h - Click on POST to save the file.

¥ NC Program: NCProgram]

Settings | Operations

Machine and post Post properties

Use machine configuration ¥ Configuration

Tormach PathPilot / tormach N
e / Rotary table axis  Norotary
Use cascading post
¥ Preferences
prog ram Dwell in seconds
Name/number OP1-SWARF Force work offset
Ble fams OP1-SWARE Optionally measure tools at start
Comment Parameter number to enable tool measurement 1
' v
Output folder Z:/2025 FILES/WORKSHOPS/MACHINE/Demo G C 7 = Optional stop v
Post to Eusion Hub Optional stop between operations
NC extension e Tool breakage tolerance 0.1
Use coolant
Unit Inches .
Use M6
Open NC file in editor
Radius arcs
Save in the document » Safe retracts and home positicning
Create NC program » Formats
» Coolant
» Tapping

P Machine Simulation

P Built-in
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