Langara.
TORMACH - FUSION SWARF

HOW TO CREATE A SWARF
IN FUSION FOR THE
TORMACH PCNC440 MILL

WITH THE ARCA4
V1

DeceMBER 4TH -2024




Langara. TABLE OF CONTENTS

Table Of Contents

Page 1 - Importing and Exporting the Arc4 Model in Fusion.
Page 2 - Create an Object & Sketch.

Page 3 - Creating A Construction Plane & Sketch

Page 4 - Manufacture Module.

Page 5 - Machining Setup.

Page 6 - Machining Setup continued.

Page 7 - Machining Setup continued.

Page 8 - Machining - 2D Adaptive Clearing.

Page 9 - Machining - 2D Adaptive Clearing, continued.
Page 10 - Machining - 2D Adaptive Clearing, continued.
Page 11 - Machining - creating a Pattern.

Page 12 - Design Module - Sketches for Setup 2.

Page 13 - Sketches for Setup 2, continued.

Page 14 - Machining - Setup 2 and 2D Adaptive.

Page 15 - Machining - 2D Adaptive continued.

Page 16 - Machining - Parting Setup.

Page 17 - Machining - Parting Setup continued.

Page 18 - Machining - Parting 2D pocket.

Page 19 - Machining - Parting 2D pocket continued.
Page 20 - Machining - Parting 2D pocket continued.

Page 21 - Machining - 2D pocket Pattern. Post Process.

© 2024 Langara College . All Rights Reserved Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 00A




Langara.

* DEMO v1* (Don Gillard) - Autodesk Fusion (Education License)

o Q X @& R

FUSION EXPORTING & IMPORTING THE ARC4
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[ New Folder | 43
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& MACHINE-OCT18-24
10/18/2024 8:20 AM

Open

Insert into Current Design
New Drawing from Design
Share Link

Rename

Move

Copy

Delete

Add to Offline Cache

Import New%&rsmw

DESIGN ~

<«¢« BROWSER

VRE A @ oemovi [0

D %* Document Settings
D B Named Views

D © B Origin

Exporting A Model
To export a Fusion drawing/model.
1a - Right click on the model for export.

1b - Select Share Link.

1c - Click the boxes as shown.

Share

Privacy Settings

Share the latest version with anyone using this link:

https://a360.co/3AkfvOI

Allow item to be downloaded

Require a password to access the link

Test Export Fusion

Donald Gillard
To Donald Gillard

https://a360.co/3AkfvOl

Thank you,

Regards,

Diam Hillaed

R o oo so0ncecm x

_ ) hitps//myhub.autodesk3S0.com/ue2defady Jgfehares /SH2BEAACT T8850c008a4b3bbE 189366791 7
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Fusion TORMACH- BED-ARCA-CLAMPS

Data

People

| e

#% 0001 MAKERSPACE = STARTER FILES

o L

1d - Copy the link and email to the recipient.

Importing The ARC4 Model

Te - Click on the shared Link in your email.

1f - From the pop-up viewer,
Click on Open In Fusion.

Save the file to a folder of your choice.

You can now either use this file to start and
build your object (just open it)....

1g - Or you can import it into an existing file.
Have your existing file open in Fusion, Click on
the file in the viewer, Insert Into Current
Drawing.

Th - Click Ok on the Move/Copy pop-up.

& TORMACH- BED-ARC4.CLAMPS
t 111712024 1:23 PM

Open

Import New Version

Rename ©
Move © /J
Copy © [
Delete © &
Add to Offiine Cache © i

Insert into Current Desig

@ MACHINE-OCT18.24 New Drawing frdai Design
S 107182024 8:20 AM Share Link

SOLID SURFACE
DESIGN ~ !I

BROWSER

fs IMPORT ARC4 v1

£+ Document Settings
D B Named Views

MESH

AUTOMATE *

SHEET METAL

PLASTIC l

BOLP S -

D © i Orign

D !l*@' s TORMACH- BED-ARC-... [
#° Editin Place
#* Pin
3% Unground From Parent
«}» Move/Copy M

[=) Create Drawing
[Fy Create Selection Set

B Rigid Group

& Appearance
Properties
(& History

Export...

Save Copy As

Save As and Replace
Save As Mesh

& Open
24 Show In Location
[E Choose Version

€5 BreakLink [y

X Delete
«O Remove

Del

Replace Component
Copy Ctri=C
Cut Ctri+X

Display Detail Control

¢ Show/MHide

v

uooey 1i - Right Click on the Imported Object.

1j - Break Link of the chain.

® MOVE/COPY

Move Object n

Selection n

Move Type . b =l G,
‘L-r'

Set Pivot L*

X Distance 0.00 in

Y Distance 0.00 in

Z Distance 0.00 in

X Angle 0.0 deg

Y Angle 0.0 deg

Z Angle 0.0 deg

Y—

Ground To Parent &)

(i ] OK Ll
. h . ]
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pa BROWSER

‘MLl Ps ARC-SWARF-PYRAMID-V3!

DRAWING IN FUSION DESIGN MODULE

Setting Up Your Object & Sketches

2a - Samples of a dodecahedron & a pyramid.
Both were created with swarfing (side cutting)
operations.

= £* Document Settings

2b - Build your object in Fusion Design Module
that is appropriate for swarfing, or parts of it
are.

The actual size is very limited due to the tool bit
clearance and machining area of the tool.
Check your tool bit Flute Length, that will be
the maximum depth of 48% of the depth the
tool can go into your Stock. See drawing
below.

2¢ - Create an Object for your exact Stock size
and shape.

* FURHI -ARKLC-S5WARF-FYRAMID v4~ (Uon Gillard) - Autodesk Fusion (Education License)

DESIGN ~

«4« BROWSER

E .'r u “«Y -~

SOLID SURFACE MESH SHEET METAL PLASTIC

T FOTP= 4 gl s fa

CREATE * AUTOMATE ~ MODIFY ¥ ASSEMBLE ¥

) New Component
I_{ Create Sketch

4 IE" s, FOR{ @) Create Form

Flute Length
Machining Path

CONFIGUR

« BROWSER

[ ¥ Document Settings
[ B MNamed Views
D <& mll Origin

[ & @ Joints

[ & @l Construction

DESIGN ~ SI i‘* &‘*ﬂ”

CREATE * AUTOMATE ™ MODIFY *

D @ (b Part114rassems:t

9/

CONFIGURE * CONSTRUCT *

PRE- N s ARC-SWARF-PYRAMID-V3ies:... [O

—
prrurenen

INSPECT ¥ INSERT *

We now need to create sketches and
construction lines to properly orientate the bit
and machining operations. Due to the bit
length not being long enough for the full side
operation, each side must be divided into half.

2d - Create Sketch.

D @& [ 38420 _Standard:1 O
4 © () PrrRaMD:
D & @ Origin
4d © ml Bodies
@ (1) stock
o (I 2
G l:] jaw area e
4d © @l Sketches N
& L4 stock
& L4 pyramid base
& 4 pyramid top
& I°d BACKLNE
& Tl BACK SKETCH
& IId ToPLME
SOLD SURFACE MESH SHEET METAL PLASTIC UTLITES SKETCH
wma- | DO@QNAR YEN|A L O=7 X 8B AOY Y
CREATE * MODFY * CONSTRANTS * CONFIGURE

2 ¢

© 2024 Langara College . All Rights Reserved

I
Eggig

D 80 888

2e - Select the left or right side of your object.

2f - Draw a line from the center of the bottom,
to the center of the tip.

29 - Extend the lines .5” from each of the ends.

2h - Close the Sketch. Name the Sketch Set1-1.
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CONSTRUCTION PLANE & SKETCH

i~ 8 «v o~ & ARC-SWARF-PYRAMID-V3less augresshrevé
SOLID SURFACE MESH SHEET METAL PLASTIC UTILMES
. N ¥ A - i g ﬁ ’ ’ pa— >
s W@ ) NSy B Fa = L
CREATE ~ AUTOMATE * MODIFY ~ ASSEMBLE ~ CONFIGUR INSPECT ~
s ° (P) Oftset Piane

@ (5 ARC-SWARF-PYRAMID-V3less aggre...
£+ Document Settings

Bl Named Views

¢ mll Origin

& mll  Joints

A9 Tangent Plane

(3 Widplane

€0 Plane Through Two E
{» Plane Through Three

l,‘:!v' Plane Along Path

A9 Plane Tangent to Face at Point

Contruction Plane

dges
Points

&> ml Construction
&® ([ Part114*Assems:1
& (5 38420_Standard:1 O

LY@ _rvramios O

D & @ Origin

¥} Axis Through Edge

fcj Axis Through Cylinder/Cone/Torus
(f- Axis Perpendicular at Point

,[1 Axis Through Two Planes

i Axis Through Two Points

fE—* Axis Perpendicular to Face at Point

3a - Select Construct/ Plane At Angle.

3b - Make sure your Sketch is visible.

4d © pll Bodies
® () stock
@ () Pyramid
& D jaw area

4 © 3, skechss,,
& I stock
® g
& I
& I

- Point at Vertex

I

r+J Point Along Path

pyramid base
pyramid top
BACK LINE

iﬁ Point Through Two Edges

@ Point Through Three Planes

() Point at Center of Circle/Sphere/Toru
ﬂ‘ﬂ Point at Edge and Plane

3c- Select your Sketch/ Line that you just
made.

3d - Angle should be 0 deg.

ARC-SWARF-PYRAMID-V3less aggressrve vb™ [Don Gillard) - Autodesk Fusion (Education License)
m ET 8 & o

SOLD SURFACE

o

i ARC-SWARF-PYRAMID-V3less aggress "

SHEET METAL

PLASTIC
O, S
MODFY *

UTLITES

<+ ol ® 7

ASSEMBLE *

%;ﬁ..

AUTOMATE =

DESIGN -

CONFIGURE *
#1 BROWSER -]

4 |© (B ARC-SWARF.PYRAMD-V2ess aggre..
[ %3 Document Settings

. 4 © Ml Construction

3e - Click Ok.

@ |} USEDEMO

@ ] Axist
© @) Pene?

iy ARC-SWARF-PYRAMID-V2less aggressive v6*

= BE

SELECT =~

p—
By

CONFIGURE = MHSPECT ™

3f - You should now see the yellow
Construction Plane.

Create Sketch For Manufacture Module
3g - Select Create/ Create Sketch.
3f - Click on the Construction Plane.

You will now be in the Top View of your
machining plane.

3h- Create the 2 lines as shown, using the

® SKETCH PALETTE
¥ Options
Linetype
Look At
Sketch Grid
i Snap
Slice
Profile
Points
Dimensions
Constraints

Projected Geometries

30 Sketch

Construction Geometries

original sketch line you made, to click the new
lines to.

3i - The vertical lines should extend past the
Stock (3)).

3k - Click on Finish Sketch. name the Sketch
Set1-2.

A A8 A0 O0B8 [@m

3h

}A

3 -8

Finish Sketch-‘ a

)
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Langara. MANUFACTURE MODULE

¥ ARC-SWARF-PYRAMID-V3less aggressive v6* (Don Gillard) - Autodesk Fusion (Education License)

H R~ @ «-19

SO RFACE MESH SHEET METAL PLASTIC UTILITES
eson - 1 @) M5 BOPE S g ® 7
CREATE ™ AUTOMATE * MODIFY ~ ASSEMBLE ¥ COM
_— - Manufacture Module

GENERATIVE DESIGN s pr_pYRAMID-V3less agore...

43 - Click on the Design Module button &
change it to the...

RENDER

ANIMATION

SIMULATION

4b - Manufacture Module Button.

MANUFACTURE &

Generates toolpath strategies for the design to be

) Manufacture Workspace
»

DRAWING fabricated.
V'BECA I PYRAD
D & Oirin
- 8 &~~~ @ FOR HT -ARC-SWARF-PYRAMID v10* X | (g LEAMing-3AXIS-S

WiNG  TURNNG  ADOTVE  NSRCTON  FABRCATON  UTLTES i Make sure the following are visible (during the
wnene: (Sl @@ BOIWOS S Gy WS F U |nitial setup, as you will need to select some of

SETUP ™ DRILLING * MULTLAXIS * MODIFY *

L
o . A& them):
M & (5 FORHT-ARC-SWARF-PYRAMD v10 :

»
»

e

=
#
=

4c - Part114 (Base of the Arc4).

Bl Named Views
& mll Origin

Models
@ ({5 FORHT -ARC-SWARF-P...
1/
>
»
>
>
»
>

o
B
©®

4d - 3840 (The clamping area of the Arc4).

gl Named Views

& @l Origin

& il Joints

& pll Sketches

& @l Construction

©® (b Parti14*Assems:

©® (5 38420_Standard;

©® () PYRAMD:1

38 > pll Origin

& gl Bodies
stock

4e - Bodies/ The Body of your Stock.

4f - Bodies/ The Body of your Object (example
here is the Pyramid).

4q - Sketches/ The 3 line sketch you made.

&® (1) jaw area
VI & mll Sketches
® I} stock
=

4h - Construction/Axis 1 ( center of the Arc4).

<

» > @@
| il il B (@) (@) (@
3

Z
3
o
°

! pyramid base

-
.....
-
L

4
9

Setup

o
I,
wn
g
7

4L

# B @ &~ o~ @ FOR HT -ARC-SWARF Clhi
MILLING TURNING ADD INSPECTION FABRICATION UTILITES 4I CIICk SEtup
MANUFACTURE EEE: ,3_',0_4_@ 557@ @Q %@iﬁ'ﬂ
— D . I D DRILLING ¥ MULTIAXIS ¥ MODIFY * 4j - New SEtup-
«« BROWSER C& New setup [? : Setup
=] create NC Progfam

=
- B New Folder
Ef':hlew Pattern
» m Manual NC the Veurk Coordinate System (WCS) zero.
|p E."E Probe WesS Available work environmen ts
A Create Manufacturing Model
- Milling, 2 thru 5 Axis
4 © (5 FORHT-ARC-SWARF-P\.. (®
;
»

is an important first step in starting your
® ‘uring process. These selections will help you

j » working model, stock size, fixtures and set

- Turning & Mill/Turn

- Waterjet, Plasma or Laser Cutting

b W Y 3 = =
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MACHINING SETUP

Ja

@ SETUP: SETUPS

5 Setup Sto

¥ Stock

@ SETUP: SETUPS

@ Setup | fuf Stock Post Process

¥ Stock

Mode '@/ Relative:.. v Mode @ From soid = Setup
Stock Offset Mode | [J) Fixed size box Stock Soid
| Relative size box
StockSke Offset | @ Fixed size cyinde M 5a - On the pop-up, Select the next tab, Stock.
Stock Top Offset Relative size cylinc Stock Width (X)  0.0383701 in
& Fixed size tube Stock Depth (Y)  0.0393701 in 5 .

Stock Bottom Offset | o oo o ooy . 5b - Click on From Solid.
Round Up to Nearest an:":'“ :":ed%g B — —— I k

= s s 5¢ - Select your Stock.

¥ Stock Dimensions

Stock Width (X) 12.8705 in
Stock Depth (Y) 765874 in
Stock Height (Z) 7.4022 in

i . OK | | Cancel ﬂ

@ SETUP: SETUPS 5d - Go back to the Setup tab.

P Setup s e 5e - In the Work Coordinate System section,

click on the Orientation dropdown.

5f - Select Z Axis/plane & X Axis.

5g - Click on Z Axis/Select.

.i. Milling v

Operation Type

5h - Click on the top of the ArcA4.

¥ Work Coordinate System (WCS)

5i - Click on X Axis/Select.

Orientation
: H5 Model orientation : . :
e N == 5j - Select the Construction Axis1.
rip £/ T/* Z axis/plane & Y axi
X Axis 2. X&Y axes
[y Coordinate system
Flip X Axis | PO
s ® @ SETUP: SETUP3
Origin (J Stock bo... v s [ @ [ i
Stock Point I\ Box Point e
Machine Select...
Accessibilty Analysis (J R
Operation Type %, miling

¥ Work Coordinate System (WCS)

Orientation 1=, Z axisipk...
Z Axis [ Face y X
Flip Z Axis

XAXIS

Flip X Axis

Origin 7 Stock bo:
Stock Point [ Box Point

Accessibiity Analysis ()

¥ Model

Model [> Select

¥ Fixture

Fixture [y Select

Radial Clearance 0.19685 in

Axial Clearance 0.19685 in

Fiture Attachment [ Select

(i ) . OK | | Cancel |

© 2024 Langara College . All Rights Reserved Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 Page 5




Langara. MACHINING SETUP CONTINUED

SooMes &2 0P 22100 4EE HABR = I
IE;S:E: SEET:F:-:& Post Process
EE = 6a - Click on the Z AXxis.
ﬂuruﬂ:nTm T, Miling v
By o 6b - Select the top of the Arc4.
ll:':?-'ﬁm fa;-:.i.*:-! b4
wm: [ Select
Flip X Axis J
Origin Stock bo... *
Stock Point [ Box Point
Accessibiity Analysis [
:::EI [ Select
:m::“ [ Select
N
i oKk | | cancel
© SETUP: SETUP3
¥ Work Coordinate System (WCS) A Setwp | (3] Stock Noat Procesa
Orientation L=, Z axisipk... ¥ M
Machine Select... . * o
7 Axis N Face X 6¢ - Click on the Origin drop down.
v Setup
Flip Z Axis U | - 6d - Select Stock Box Point.
Operation Type j__ Milling v
X Axis Q Axis X ¥ Work Coordinate System (WCS) 6e - Click on the Box Point button.
Flip X Axis  Orientation 1», Z axisipk... v
Z Axis I Face X
Origin ‘1 Stock bo... v Flip Z Axis Q
Stock Point & Model origin X Axis
‘:5 Selected point
Accessibiity Analysis | .. model box point g
Stock box point k‘ Stock Point k Box Point
¥ Model : Accessibilty Analysis (L

6f - Click on the sphere at the center end of
your stock.

© 2024 Langara College . All Rights Reserved Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 Page 6




Langara. MACHINING SETUP CONTINUED

@ SETUP:SETUPS
:@ Setup ﬂStnck Post Process

¥ Machine

Machine Select...

S /a - Click on Model/Body.

Operation Type T, miling  ~

¥ Work Coordinste System (WCS /b - Click on your Model.

Orientation L, Z axisipk...

o — You may need to hide your Stock to be able to
i 2 o select your Model.

X Axis > Axis1 X
Flip X Axis -
Origin 5 Stock bo... v
Stock Point [ Box Point

Y
Accessibiity Analysis ()

X
v Model

r‘

Fixture > Select
Radial Clearance 0.19685 in
Axial Clearance 0.19685 in

Fixture Attachment [ Select

o __OK | | Cancel

e R R L]
® () FORMHT-ARC-SWARF-PYRAMD v2

/¢ - Click on Fixture/Body.

@ SETUP:SETUPS

6 Setup @5’:&:& Post Process

* Machine

o 7d - Click each part of the ArcA4.

¥ Setup

Operation Type T Mlng -

¥ Work Coordinate System (WC5)

Orientation 1=, Z axisiph... v
Z Axis [+ Face X
Flip Z Axis O

X Axis [ Axis1 X
Fiip X Axis O

Origin 5 Stock bo... ~
Stock Peint [ Box Point

o, ACCESSDilty Analysis ]

* Model

Model [» Body X
¥ Fixture

s 3
Radial Ciearance 0.19685 in
Axial Clearance 0.19685 in

Focure attachment [ Select

0 oK Cancel

/e - There should be 6 parts of the Arc4.

® SETUP: SETUPS

@ Setup ﬂ Stock Post Process

" Machie /f - Click OKk.

Machine Select...

¥ Setup

Operation Type 7, Miling

¥ Work Coordinate System (WCS)

Orientation L=, Z axisipk...
Z Axis [ Face X
Flip Z Axis U

X Axis [ Axis1 X
Flip X Axis U

Origin (57 Stock bo...*
Stock Point [+ Box Point

Accessibiity Analysis ([J

¥ Model

Model [ Body X
¥ Fixture

Fixture

Radial Clearance 0.19685 in
Axial Clearance 0.19685 in

Fixture Attachment ls Select

[1] | OK “"| Cancel |
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Langara.

MACHINING OPERATION - 2D ADAPTIVE CLEARING

m R B & o

(@ 2D Adaptive Clearing 7
@ 2D Pocket

@ Face

&2 2D Contour

+4 BROWSER

4d © (5 FORHT-ARC-SWARF-PY]

[ units:in

[ B NamedViews
D & @ Origin
4 © (b5 Modes

D B Named Views
D & M Origin
D & M Joints
D

& FOR HT -ARC-SWARF-

MILLING TURNING ADDITVE FABRICATION UTILITIES
- + 1 | ¢
MANUFACTURE ~ G E Q é ﬁ) Q % i
=)0 S
SETUP ™ D~ DRLLNG™  MULTLAXIS ™ MODIFY *

8a - Hide everything except for your Model.
8b - Select the 2D drop down menu.

8c - Select 2D Adaptive Clearing.

'J

manvracTure ~ - [T L .51 &5 @& & LEdA4. KX " @ ;j V & | ¥ S
— = s _— 8d - From the pop-up Select Tool.
@ (5 FINAL-HT-REFERENCE-ACTUAL-PYRA... @ 2D ADAPTIVE : A 2D ADAPTIVE
B = i  |FkIoI6IRIS 8e - Select your tool from your tool list.
© | orgn | used the #1 bit here, 8mm (.3").
@ ([} Modess 8
4o 3 seuns d #1-Oomm ot . It should have a stick out of 1" minimal.
@ @ Eam@ Coolant O Flooda -
4 & @ B patternt [Circulari O
400 @ M ST — 8f - Input the following for 6061 Aluminum:
..:!::;?Akh Spindle Speed 10000 rpm COOIant - FIOOd-
¢f] Pocket Selections _ .
e %’ism - st [COI Spindle Speed = 10000 rpm.
> DRSO e R — Cutting feed Rate = 25 in/min.
Feed per Tooth 0.00075 in \
Transition Feedrate 30 in/min /
i ] OK Cancel

F Select Tool

1-6
2=]

=1

+* ¢ D

{} Namea Length below

AL Diameter

v User Libraries Corner radius

Description

v Documents
w FINAL-HT-REFERENCE-ACTUAL-PYRAMID FILE_DONT CHANGE v1

v FINAL-HT-REFERENCE-ACTUAL-F
I 1-28mm (DG 8mm Flat Endmi.. 32.622 mm 0 mm DG 8mm Flat.. 8mm
Setup1 l 3 - @1/4" (LSC) 1.54in 0in LSC 0.25in
e v ' 19 - @6mm (DG 6mm Long Flat.. 38.972 mm 0 mm DG 6mm Lon.. 6mm

Setup3
> FOR HT -ARC-SWARF-PYRAMID v

v Cloud

v Local

e s el e W il

Flute

20 mm
1.25i1n

30 mm

@ 2D ADAPTIVE : A2D ADAPTIVE

g ¥ 0 0 H =

¥ Machining Type

NCE-ACTUAL-PYRA...

Machining Type

Tool Orientation

89 - Click on the next tab, Multi-Axis.

8h - The 3-Axis icon should be selected.

o | ToolOrientation | 1, Z axirph... 8i - Check Tool Orientation.
Pattern1 [Circular] O
) [T1] A 2D Adapti... o
- &mm fla (0G B Fip Z Axi 0 8j - The Gimbal/3D Icon should look like this.
s Accessiity Anayss O le X pointing out from the Arc4 center axis and
X b Select the Z axis pointing up or 90 degrees from the
Fip X Axi O sketch/machining plane.
Origin EQ setupwi... v
(i ] OK Cancel

© 2024 Langara College . All Rights Reserved
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Langara. MACHINING OPERATION - 2D ADAPTIVE CLEARING CONTINUED

H (-]
FOR HT -ARC-SWARF-PYRAMID v7
Units: in

Named Views APTIVE : 2D ADAPTIVE4

&0 0 H-=

¥ Geometry

> [l Origin
» (b Modeis
© ({5 FORHT-ARC-SWARF-P\... (®
[> B Named Views

> & Ml Origin
D & @l Joints
> <& @ Sketches
[> & @l Construction
D ® (b Patnarassems:
D @ (b 38420_Standard:1
4 © () PyrRAMD:

Pocket Selections LSttt

9a - Click on the 3rd tab, Geometry.

GO~ x &

(L Rest Machining

9 ) 9b - Click on Pocket Selections.

D Stock Contours

D © il Orign [ . OK Cancel
© il Bodies 3 : 1
e — 9c - Select the 3 lines of your both Set1 sketchs.
@® () Pyramid

@ (1) jaw area
A © gl Sketches
stock

L".
I__j- pyramid base
Ei pyramid top
& I} USELNE
@ |1 usepemo
D & @ Construction
4 EE. Setups
o 4 RETEEe
—— - — - v - v v v ——— = - —

<4 BROWSER

L B 5 RHT L e i o ok 9d - If the selection area in blue looks like this,
- you will have to reverse it.

S 2l60ua . .
el 9e - Click on one of the open chains.

Pocket Selections LI T

24

{=) Open Chain 1
{=) Open Chain 2
{~) Open Chain 3

@O0 - x &

of - Then the Geometry Selections Gear Icon.

(L) RestMachining

) Stock Contours

i | oK | [ cancel

9g - Click on Flip Directions.

Repeat for each Open Chain.

Oh - The blue should now appear only in your
machining area.

COMMENTS ° C-adqdQB@asCrem i

« BROWSER o
@ 2DADAPTIVE : 2D ADAPTIVE4 4 SR
0 untsi

v ¥ 3 0O B = > @ owm

4 © (5 wodes

v Geometry 4 © (B | FORHT-ARC-SWARF-PL.| ©
D Bl Nemed Views
P & M Orgn
Pocket Selections X E Z: 1
[P & B Construction
D @ (b Partnérassems:
B Open Chain 1 D @ (P 38420 Stendare:1
4 © () pyraup: C
{—) Open Chain 2 i :
@ () stock €
(—) Open Chain 3 ° Q7o
4 © :i Sketches
GO0~ x & e
Edit ——
(L) Rest Machining Delete b o
Flip Direction
(L) Stock Contours Select by type
(i | | OK | | Cancel | t )
COMMENTS o - -8B 6
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Langara. MACHINING OPERATION - 2D ADAPTIVE CLEARING CONTINUED

10

— BTIVE : 20 ADAPTIVE4
rigin
v &oo
odels
FOR HT -ARC-SWARF-P\.. (» ¥ Clearance Height
e Mo From ﬂ Retract height

E e — e 10a - Click on the 4th tab, Heights.
Is) Partt14*AssemE 1 S ——

b

)

- r - Offset 0.115522 in
38420_Standard:1

in this order.

Stock Top

ModelTop (O

i ~ / 10b - You should see these 3 coloured lines and
- nﬁg_h a From f) Highest of selected ~

{E‘r‘[:] jaw area FodureTop () s

s 10c - Bottom height should be Selected
S T3 oamaue " sotom e Contours.

*-z :__' ::::n From {=) selected contour(s) ~

3 {;]:;n'::::ﬂ i ] OK Cancel

tups
=y setups [O}

4

® ({5 FORHT-ARC-SWARF-PYRAMD v8

; Units: in

> Bl Named Views
> < @l Origin

Q’\m 10d - Click on the 5th tab, Passes.
d © (5 Modeis

AR "Afs AN
%\;:::' 10e - The Optimal Load should be .02”
4 © () FORHT-ARC-SWARF-P\... (® Optimal Load 0.02n

D 8 ranes views N = 10f - Check the Smoothing box.

D & W Origin Minimum Cutting Radius  0.023622 in
D & m Joints

Use Siot Clearing o
D & Bl Sketches
Direction &, Cimb v

[> & @ Construction

D @ (5 Part114*Assems:1 S

D & (5 38420_Standard:1

4 © G PYRAMID:1 () Stock to Leave
ﬂ D & @ Origin

4 © il Bodies == | ¥ @ smoothing
® (1) stock ‘ Smoothing Tolerance  0.0004 in
; 8 :: ::a () Feed Optimization
4 © “-__-Eketches () OK Cancel
T 10q - Click on the last tab, Linking.
: ;_'.3'51 S P 10h - Click on Retraction Policy/Minimal
4| © T3 seurs Retraction.

.D,Er PR=Y scups [0

10g
Prve e 10i - Check Allow Rapid Retract.

R HT -ARC-SWARF-PYRAMID v8 -] DA PTG
ed Views ¥ Linking

N Revacion Py ] e .~ 10j - Ramp Type should be Plunge.
4 FORHT -ARC-SWARF-P\.. (® High Feedrate Mode {1 Prese N
Named Views Aliow Rapid Retract @)

L]
Bl Origin Maximum Stay-Dowr... 1.1811 in 1 Ok - CI ICk Ok-
B Joints B |
Minimum Stay-Down... 0.0787402 in
Bl Sketches
: | | el 10L - Preview/Simulate should look like thi
Construction —
. review/slimduiate SNnou OOK IIKe IS.
(5 Partt14*Assems:1 Lift Height 0.008 in
&J 38420_Standard:1 No-Engagement Fee«.. 20 in/min
() PYRAMD:1
EE} gl Origin ¥ Leads & Transitions 10 e
- _— MULA
- : » .
© Bl Bodies Horizontal Lead In/Or.. 0.023622 in ® Dispay @
® v @ Tool
© (J stock Vertical Lead In/Out L. 0.023622 in &
mid
@ O P?Tﬂ Transparent
G0 O HW area v H'mp Programmed Point
© Ml Sketches Ramp Type | Punge JF~ S
&R |___' stock N, i, M Y e, showm ks
— Ramp Clearance Hei... 0.1in
& % pyramid base Show leads
G i___;' pyramid top 3 v Positions Show cutting mo
A Show poinis
& [T} UusELNE ‘”

Np—

1 § | Preferred Lead-in Po.. [ Select

©® |} USEDEMO
¢ ml Construction

Setups DositigRs l> Select

"Wlie] setups [O

| © OK Cancel
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Langara. MACHINING OPERATION - PATTERN

L 1!a

o i Setups, O

D SN ™™  [T191 2D Adantiv

M@ MY Setup3 %}Edﬂ
{Iy Edtt Tool

Compare and Ed
EI Create NC Progr

© Generat 11a - Right click on your 2D Adaptive.
& Simulate
E Post Process

= et shee 11b - Click on Add To New Pattern.

Clear Toolpath

Machining Time

@ Show

Save Parameter:

11c - From the pop-up Check Pattern.

@ FOLDER:PAIIE

] Suppress
] Protect ¢ Pattern Post Process
] optona i R S 11d - Pattern Type, select Circular.
Create Derived (
Modify Pattern Type 3’2 Circularp... v
Add to New Fok | - 11e - Axis click on select
s Add to Now el Distance Type .. 3 Extent ’
Duplicate Axis A Select
- e - 11f - Select the Arc4 Center Axis.
e — = .
T’“‘“’“‘ %@ ﬁf%"@ Q%ﬁ\!&jf% E"‘? *EE::;% @' ﬂh’ Number of instances 4 I - 1 1 g N Angle is 360 Deg'
Keep Original Number of instances
H e - 11h - Number of Instances is 4.

Dperation Order Order by tool ~

11i - Click OKk.

OK Cancel

11

COBVENTS o SO a-g-E S - 7 a

B R 8 &~ o~ i@ FOR HT -ARC-SWARF-PYRAMID v

. B 800 BOIBHOS 2 & TUS AHE HEADD = 11j -Yqu should now see 4 machining
— e - - % N operations.

This now completes the machining for 1/2 of
the pyramid. We now must repeat the full list of
procedures but flip the Axis and change the
Sketch/Links so it will machine the lower half.

© 2024 Langara College . All Rights Reserved Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 Page 11




Langara. SKETCHES FOR SETUP #2
b.

# R 6 &« - a & FOR HT -ARC-SWARF-PYRAMID v15* X \gFINALHT-REFERENCE-ACTUAL-PYRAMID Fi
L L SURFACE MESH SHEET METAL PLASTIC UTILITES
DESIGN * = q.I.p L 3 W Ei' P B
Fos ¥ FOTPS4 ol s fa = 13 B
CREATE » AUTOMATE ¥ MODFY * ASSEMBLE ¥ CONFGURE™  CONSTRUCT®  NSPECT® WNSERT™ SELECT™

» CHT
= & oo
= o

| B
b
»

gL o 12b - Make sure the original Set1-1 and Set1-2
=  Sketches are visible.

12a - Go back to the Design Module.

= T AN FY I = (5N
= e | cowouer | coemucre |t | wesTe | saor 12c - Create Sketch.

Enters Sketch mode, where you create geometric
profiles that define the foundation of a design. Then
use commands like Extrude, Revolve, and Loft to

create 3D bodies from sketches.

Select a construction plane, then create lines, arcs, or

points to create sketch and construction geometry.

Constrain sketches with dimensions and constraints. =

Select Fimsh Sketch to exit Sketch mode

Press Ctrl+/ for more help.

1] ¢ Boundary Fil
() Create Base Feature

m Create PCB b
® |_! USEDEMO

B © @l Construction

 BFOUPES S i E R W = 4 12d - Select the Top of the Pyramid.

MODFY ~ ASSEMBLE * CONFIGURE * CONSTRUCT * MNSPECT ™ NSERT ~ SELECT *

TE

12e - Draw a Line from the tip to the bottom
middle of the Pyramid. Again extend the lines
5" from the end.

e Ve 12f - Finish Sketch. Name it Set2-1.

129 - Select Construct/Plane At Angle.

P Select 2 plane or planar face

12h - Select the Sketch Line you just made.

oLD SURFACE MESH SHEET METAL PLASTIC UTILTES
4 8 ¥ BOUPSH e ¢ 3@
© SKETCH PALETTE ﬂ / [i’ k- Y N FQ f — N o
v CONFIGURE * CONSTRUCT * CREATE ¥ AUTOMATE * MODFY ~ ASSEMBLE * CONFIGURE™  CONSTRUCT™ = NSPECT~ INSERT ~ SELECT~
() Oftset Piane = o
¥ Options
- (% Plane at Angle IC-SWARF-PYRAMD v15 o
i P AP Tangent Plane | ines |
Linetype - s ([3 Midplane
- €0 Plane Through Two Edges
Look At "% Plane Through Three Points
' A9 Plane Tangent to Face at Point
Sketch Grid ¢ £ Plane Along Path | ftion
Y Axis Through Cylinder/Cone/Torus [Asoemb:1
7
Snap - (B~ Axis Perpendicular at Point )
) Axis Through Two Pianes =fe
Q i} Axis Through Two Points &
_0) Axis Through Edge &
. tock
(- Axis Perpendicular to Face at Point T
<~ Point at Vertex
Po'“ta @ : t 'I'h h T ' area
Point Through Two Edges ke
@ Point Through Three Planes hoek
Dimensions () Point at Center of Circle/Sphere/Torus yramid base
\ (¥ Point at Edge and Plane yramid top I
. Constraints (+J Point Along Path etup? sketch 8
etup sketch b
Projected Geometries etup 2 mid ine
truction
Construction Geometries ) ——
3D Sketch v
Finish Sketch
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Langara. SKETCHES FOR SETUP #2 - CONTINUED

Sketch Lines for Setup #1 |

T

e—"

R ) 13a - You should now see the yellow
s Construction Plane. It should be at a right angle
to your Sketch Lines for Setup 1.

Line

13b - Click Ok.

ha
h b

13c - Create/Create Sketch.

&*, New Component
I_{ Create Sketch

T e 13d - Select the Construction Plane you just

Enters Sketch mode, where you create geometric

&% Documeq 43 Derive profiles that define the foundation of a design. Then ma d e
Bl Named? EI Extrude E use commands ke Extrude, Revolve, and Loft to .
S i or ﬁﬁevuhe create 3D bodies from sketches.

S &8 F.ﬁ Sweep
& Jo
b Loft

‘E}_- SRI"E:-H“J

Select a construction plane, then create lines, arcs, or
points to create sketch and construction geometry.
Constrain sketches with dimensions and constraints.

& m Cof wgb Select Finish Sketch to exit Sketch mode.
& GI_-_, p{ <\ Emboss

& B +{ [©) Hole H

&
4 © - A\ Mirror

@ L & Thicken

® [] ooy b et 13e - With your stock and model visible, select
& 1] [[) Create Base Feature Create/Line_

» i Create PCB >

& |-} setupt sketch b
@ | Setup2-mid line
4 © mll Construction

‘ 13f - Create the 2 lines as shown, using the
e Set2-1 line to click off of. They should extend
il down past your stock.

— O J T O =T ¥ = 1 B S e S °* o
139 - Finish Sketch.
.. Line
Rectangle %
Creates lines and arcs.
Circle
Arc ~ : . S
e s e SoLD SURFACE MESH SHEET METAL PLASTIC UTILTES SKETCH
Polygon Click and drag the endpoint of a segment to define an : Il/__ i | |
", : [ | - —— s
C> Elipse i — L @ Ix“'j Ah | | | %?' (= [ l ‘ O\ = 7 X ﬂ /\ @ N = ﬂ
Slot CREATE * MODFY ~ CONSTRAINTS * CONFIGURE ~ INSPECT*  INSERT~
. Spline +4 BROWSER e
/™ Conic Curve Lt | | . |
4~ Point A4 | © (b FORHT-ARC-SWARF-FYRAMD v18 s
A o [ %+ Document Settings
pll  Named Vi @ SKETCH PALETTE
Al Mirror D Bl Na iEws
2°2 Circular Pattern D & M oOrgn v Options
. D B i E
8% Rectangular Pattern D& M Joints T <
s
Project / Include B0 B kiches s &
o B :
I—| Sketch Dimension D & i Construction ,
= D @ (5 Parttn4rassems:t Sketch Grid
0 38420_Standard: 1 - ™ i1 - -
:l Pyramid Press Ctrl+/ for more help. b & : | Snap U
LY@ rrramios [0 o =
) jaw area D ® B oge .
- Profile ¥,
Sketches 4d © [l Bodies _
& stock @ () stock Points
@ pyramid base @ () Pyramid | Dimensions )
- F\} L
& pyramid top ® [ jaweres Censtraints
P ch a A © gl Sketches
4 setupl sket i : . .
& 4 stock Projected Geometries
& |4 pyramid base Construction Geometries
& T4  pyramid top 30 Sketch %)
& |4 setupt sketcha
== Finish Sketch
& b setupt sketch b fl
& [ Setup 2- mid line

@ [} setup23iines
4d © @l Construction

@ [ Axdst

& Plane7?

@ Planes

© 2024 Langara College . All Rights Reserved Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 Page 13




Langara.

MACHINING SETUP #2 & 2D ADAPTIVE

i FOR HT -ARC-SWARF-PYRAMID v14*
ADDITIVE INSPECTION FABRICATION

0?@ -@09;_@@5

MANUFACTURE ~

SETUP

«« BROWSER

d © (5 FORHT-ARC-SWARF-PYRAMD v14

S AR
> B Named Views g _ . ——
D & @l Origin 14b

D © (5 Modeis

4 © [3, setus,
4 © ) LAEEIE (o)

4 © @ B patternS[Circulari O

D © @ @ [719] 2D AdaptiveS

UTILITES

& @

DRILLING *

——

+ BROWSER

4 © (5 FORHT -ARC-SWARF-PYRAMD v14

[ unis:in

D B NamedViews —
D & M Origin
D © (b wodes
d ﬂ ftfaf-f ;;PFE’!#

a4 ®©

40 0
D ® ¢

SAOnEE N 2 ‘I

J

14a - Switch back to the Manufacture Module.

'r-._n-u - )
¢0% Edt

Compare and Edit
New Operation

Create From Template
() Part Alignment
El Create NC Program

14b - Right click on Setup 1.

E:I New Folder
& Generate
& simulate
Post Process
¥ Create Manual Inspection
[E] setup Sheet
Clear Toolpath
@ Machining Time

14c¢ - Select Duplicate.

& Show All
&> Hide Al
Save Parameters as Defau

14°

X Delete

Associate Named View

@ Edit Notes
] Show Log

(¥) Expand All Children

(&) Colapse All Chikiren

14d - Double click on the new Setup 2.

LLLLLL TURNNG HEPECTION

UTLITES
B0 00 90000 4
ULTLAXS * MODFY * e

QQ@Gﬁgﬂes

10

DRLLNG * M

[ & [l Coastruction
D @ [} rPatiistassems
D @ [} 38420_Standard:1
d ® ) pyravg:
> & Wl Origin
d © il Bodes
@ (1) stock
@ [ Pyramd
& (L) pweres
d © @l Sketches
& [} stock
@ I} pyramid pase
@ 1 pyramiatop
@ [ ! setupt sketcha

Pem—

@ | ' setupl sketch b
@ [\ Sewp2-mdine
@ [} setup23ines

> & [l Construction
d © 3 Setups
D & @B swpr Q
4 o ¥ G EINI e
D @ @ @ [T15]2DAdaptives (2)

cr

14e - We just need to change the Z Axis here.
For the Z Axis choose the right side of the ArcA4.

14f - Click Ok.

149 - Click on the Eye beside Pattern under
Setup (2) to hide it.

4 © [, Setups,
& @ B3 setwpr O

ol ¥-_setup1 () [O

A4 ©® 4 07 paterns 2)Cir. O

D (T19] 2D AdaptiveS ..
k

© 2024 Langara College . All Rights Reserved
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Langara.

2D ADAPTIVE

4 © () PYRAMD:1

Ml <> @@ Origin

M © @l Bodies

o i s

DB ©® pl Construction

4 ©® L3 Setups
D ® @ B3 setwpt O
4 © 4 BETEIOEe

D © ®@ M9 Nadaptive (2)

v Tool Orientation

Tool Orientation Lz, Z axisipk.. >

o= -

U
Accessibilty Analysis D

Z Axis

Flip Z Axis
X Axis [> Select
a

Ea SetupWi...~

Fip X Axis
Origin

o OK

Cancel

15a - Double Click on 2d Adaptive.
15b - Click on the second tab, Multi-Axis.

15c - Click on the Tool Orientation Check Box.

8
APTIVES (2)

©® 2DADAPTIVE:

¥ ¥ 0 0 B =

v Geometry

Pocket Selections X

Sl Open Chain 1 A
{~) Open Chain 2

) Open Chain 3 A
@00 - (&

Remove Geomet
(L) Rest macnining

(L) Stock Contours

i ) OK

Cancel

15d - Click on the 3rd tab, Geometry.

15e - Click on each Chain...

15f - and Click X (Remove Geometry Selection)
for each Chain.

159 - Select each of the 3 Sketch lines you
made for Setup 2.

15h - Your selection should look like this. If the
blue area is on the outside of this area...

@ 2D ADAPTIVE : 2D ADAPTIVES (2)

¥ &0 0 HE=

¥ Geometry

S—

S~ x &

() RestMachining

(L) stock Contours

OK Cancel

" Pocket Selections

15i - Select the Geometry Selections Gear
lcon, and Reverse each Open Chain.

15j - Click Ok.

@ 2D ADAPTIVE : 2D ADAPTIVES (2)

‘ P &0 0 HE =

¥ Geometry

Pocket Selections b Select

(=) Open Chain 1
(=) Open Chain 2
{—) Open Chain 3

FO0 -~ x&

D Rest Machining

(L) stock Contours

© 2024 Langara College . All Rights Reserved

Cancel

i ] OK

Pocket Selections
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Langara. PARTING - SETUP

@ SETUP: SETUP3

(5 setup | (] Stock 4B Post Process
¥ Stoc
Mode () Fromsolid  ~

x 16a - Setup/New Setup.

¥ Stock Dimensions

AW 00 3008 16b - Go to the 2nd Tab, Stock.

Stock Depth (Y) 1.531in

i k- 8 &« o2~

MILLING TURNNG

MANUFACTURE ~ I a

« BROWSER

G

£ New Setup
El Create NC Prugra%
4 © (5 ForH ] New Foider
) unts: inf G New Pattern
D B Named' Eﬂ Manual NC

D & i@ o %}‘Pmbe WCeS
 Create Manufacturing Model

d ©(H W
4 o O s o=
D B NamedViews
D © W Origin
D & i Joints
D & [ Sketches
D & [ Construction
D ® (B Patnarassems:
D ® (B 38420_Standard:1

Stock Solid

Stock Height (Z) 1.531in

o e 16¢ - Select Mode/From Solid.

Stock Solid

16d - Select your Stock.

<+« BROWSER

WTION UTILITES
b HD0C $22100 GHE K@
A © (5 LEARN-SWARF-ARC4-Dec2 v11 oRLLNGT | MuTLAXS ” ooy * o

O v %\ 16e - Go to the First Tab, Setup.
D B Named Views ) P p—
s el I e 16f - Unhide the Tormach-Bed-Arc4.

D & @ Origin
4 © [}, Wodess,,
A © [  LEARN-SWARF-ARC4-De.,, ©

D B Named Views

110

¥ Machine

Machine Select...

¥ Setup

Operation Type T uEng v

¥ Work Coordinate System (WCS)
Orientation 1z, Z axisipk.. =

Z Axis [ Select

R S AT S I
S at B
J:'l [ 14

Fip Z Axis o
2 | XAds
Fip X Axis o
:’ Origin (9 Stock bo... *
Stock Point [l Box Point

Accessibiity Analysis ()

it r:;:m? i.f ® g.: oS @ACL 169 - Select the ZAxis/Select...
e 16h - Click on the top of the Arc4.
_— 16i - Select the XAxis/Select....
_::”"“ e 16j - Click on the Center Axis Construction

ark Coordinate System (WCS)

Line.

1=, Z axis/ph.. v

k. Select

U
[> Xaxis X
U

(7 Stock bo... v

. ® SETUP: SeruPs 16k - Click on Origin/Stock Box Point.

(7 Setup | [f Stock | [3] PostProcess

: 3 ¥ Machine

16L - Select the sphere (Box Point) at the center
end point of your stock.

Machine Select...

¥ Setup

Operation Type _i'. Milkng v

¥ Work Coordinate System (WCS)
Orientation 1z, Z axisipk...
[ Select

U

> Axis1 X
o

J Stock be... v

Accessibiity Analysis J

LT -t R il S
e LI [ISLRIN L
R e I i |

PO Rt b et
LTSRS L. [ LR | L
o LT SR L

B ) EULY R
B AL o S E I R,
4 e e R
I# B B R s
i B e

H 35

.= ) 3

2 :

[ N e

|

. b

Stock Point

-

0\

¥ Model

Model > Select

¥ Fixture

© 2024 Langara College . All Rights Reserved Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 Page 16




Langara. PARTING - SETUP CONTINUED

Machine Select...
¥ Setup
Operation Type i Milling -

¥ Work Coordinate System (WCS)

17a - Select Model/Select.

Orientation L+, Z axisipk... v

Z Axis > Select

s = 17b - Choose your Model/Body ( you may have
o e to hide your stock to be able to select your

Flip X Axis - mOdel ).

Origin () Stock bo... v

Stock Point [ Box Point

Accessibility Analysis D

¥ Model

Model

¥ Fixture

@ SETUP: SETUF3

17c - Select Fixture.

(7 Setup | [ Stock | [§] PostProcess
B = 17d - Select all the parts of the Arc4 as well as
= the Bed. There will be 6 for the Arc4 and 1 for

the Bed.

¥ Work Coordinate System (WCS)

Orientation 1=, Z axis/pk... >

Z Axis [ Select .

BT = 17e - Click Ok.
X Axis e Axis1 X

Flip X Axis o

Origin () Stockbo...~

Stock Point [ Box Point

Accessibilty Analysis [

¥ Model

Model [ Body X

¥ Fixture

[ -

octure

17f 2 chment iseuu —
= 0wk - 17f - Switch back to the Design Module.
SOLID SURFACE M A Va
DESIGN ~ % @
X G S 179 - Select Create/Create Sketch.
«« BROWSER fi5 New Component : v Options
4 I o res . L < 17h - Select the Parting Rectangles top
> 8 varea| BlEames % e = surface.
D & il or :-;:mm Sketch Grid
D ® M J EEIL::EP Snap o
4— = : 17i - Create a Rectangle flush with both ends of
D IS GL—, p{ %\ Emboss
—— = — i the Part....
4o [ e : Dimensions
—1 i Box +
D ® 8 Cylinder : Constraints I v .
2 | mE 17j - Extending past the Stock on the sides.
® (| & Torus |
@ ( = Coi | Construction Geometries
® 2 N 0 st v 17k - Return to the Manufacture Module.
4 M. A\ Mirror ' i
R [ &# Thicken '
GD [ Eﬂnundar:.r Fill
& [] ([ Create Base Feature
» |- Create PCB >
N
&® |4 Setup 2- mid line
£ |:' setup 2 3 lines — —
4 © ml Construction
© [ Axist _
R E PlaneT
& gl Panes 2 B 8 &« -2 @ FOR HT -ARC-SWARF-PYR
MANUFACTURE E_|0 S Q @ \@, L!/ P 9 e é

© 2024 Langara College . All Rights Reserved Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 Page 17




Langara.

PARTING - 2D POCKET

F Select Tool

v User Libraries

v Documents
~ FOR HT -ARC
Setupl
Setupl (2)

Setup3
> FINAL-HT-REFERENCE-ACTUAL-P

v Cloud

v Local
Amana Tool-Amana Cutting Tools
BitsBits-BitsBits Cutting Tools
DATRON-DATRON Cutting Tools
Delta Tools-HPC Endmill Solid Cark
Destiny Tool-Destiny Tool
DONS TOOLS
Haas Tooling-Haas Tooling
Harvey Tool-End Mills
Harvey Tool-Holemaking and Thre:
Harvey Tool-Specialty Profiles
Harvey Tool-Specialty Profiles (1)
Helical Solutions-Specialty Profile:
Kodiak-Kodiak
Library
Maritool-Maritool - Holders

Tormach-Tormach - PCNC 440, PCN

AL RO Nk i @ 2D POCKET : 2D POCKET2 I}
MILLING TURNING ADDITIVE
MANUFACTURE ~ Eg :'5: Q @ @ 218 - — | s |
SETUP~ 2D~ a - 2 @ 0
R @ 2D Adaptive Clear] .
4 o (b FURHTAHC-SWAHF-WI:::M 2 : ey v Tool
[ unis:in <2 2D Contour :;:j
D B Named Views | Tool Select...
D & @l Origin
4 © (5 Modeis
A © (5 FORHT-ARC-SW #19-06mm fla...
D B Named Views
— | e Coolant O Fiood v
D & M Joints
D & B Sketches
D & B Construction
D © (5 Parti14*Assems: ¥ Feed & Speed
Preset Custom v
Spindle Speed 10000 rpm
Surface Speed 618.424 ft/min
Ramp Spindle Speed 10000 rpm
Cutting Feedrate 15 in/min
Feed per Tooth 0.00037S5 in
Lead-In Feedrate 15 in/min
Lead-Out Feedrate 1S in/min
Transition Feedrate 1S in/min
Ramp Feedrate 31.4961 in/min
Plunge Feedrate 98.4252 in/min
Plunge Feed per Rev... 0.00934252 in
i OK Cancel

+ ¢ DO E T 5 O]

Length below

{3 Namea S Corner radius  Description Diameter
w FOR HT -ARC-SWARF-PYRAMID v16
 1-28mm (06 8mm Flat Endmi.. 32.622 mm 0 mm DG Smm Flat.. 8mm
l 3 - @1/4" (LSC) 1.54 1n 0in LSC 0.251n
19 - @6mm (DG 6mm Long Flat.. 38.972 mm omm DG 6mmlon. 6mm

3

¢ I

Cutting data Spindle speed  Surface speed

© 2024 Langara College . All Rights Reserved

Cutting
feedrate

18a - Select 2D/2D Pocket.

18b - From the pop-up, select Tool/Select.

18c - Select the 6mm FEM Long. It must be an
extra long bit for the clearance required for this
operation.

Input the following:

Coolant = Flood

Spindle Speed = 10000

Cutting Feedrate = 15 in/min

Proceed to tab 2.....

Makerspace How To - Swarf with Fusion/Tormach Mill/Arc4 Page 18




Langara. PARTING - 2D POCKET - CONTINUED

R S0 BLTWOR H'2 PP 22 &g |

SETUP~ DRILLING * MULTIAXIS * MODIFY ~ ACTIONS *
@ 2DPOC CKET2
v 806
¥ Machining Type
achinin
i ion

FOR HT -ARC-SWARF-PYRAMD v15

Units: in

Named Views

4 Models

19a - Select Tab 2, Multi-AXxis.

B Named Views
& mll Joints

¢ @l Sketches
<> @l Construction

19b - Click on the Tool Orientation Check Box.

19c¢ - Click On Z Axis/Select.

©® ({H Part14*Assems:1

@® (5 38420_Standard:1

® () PYRAMD:1

(3 gl Origin

Pl & @il Bodies

&® () stock

oMl Pyramid

® () jawarea

i © Bl Skeiches
& -} stock

19d - Select the Face for the parting operation.

19e - Click On X Axis/Select.

& |-\ pyramid base

T 19f - Select the Construction Center Line.

& I° L setup! sketch a

& I}

-

setup1 sketch b

=u
—
=u

o mrcer groce 199 - Select Tab 3, Geometry.

Cat A Al 29
g% 19h - Select Pocket Selections/Select.

Pocket Selections

E900 -~ x

{—) Closed Chain 1
19i - Select the Pocket Sketch.

D Rest Machining

(O) stock Contours

(i ) OK Cancel

TURNING ADDITVE INSPECTION FABRICATION UTLLITES

$00 BEIMOs &% A TXHUS &

DRILLING ¥ MULTLAXIS ¥ MODIFY ¥
e

i 19j - Select the next tab, Heights.

19k - Change/select all the heights as follows:

@ 2DPOCKET:2D

¥ & J
~ + Clsranc Heiohs Top (orange line) = Clearance.

From =] Retract height

Offset 0.159974 in

2nd to Top (green or olive) = Retract.

¥ Retract Height

From f) Highest of selected ~

S op 3rd to Top (Blue line) = Top (this should be level
B to your Stock.
,d Bottom Height = Selected Contours.

From -U. Top height

Offset 0.2in

Proceed to next tab...

¥ Top Height
From f) Highest of selected
StockTop @
ModelTop (J
Fodure Top (J

Offset Oin

(i ) OK Cancel
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Langara. PARTING - 2D POCKET - CONTINUED

@ 20 POC ET2

@ 2D POCKET : 2D POCKET2

9 ¥ 9 ¥ & J O =
¥ Passes i :
Hioh Feedrate Mode — 20a - Click on the 5th tab, Passes.
Tolerance 0.004 in
Allow : :
e P 20b - Enter .04 in for Maximum Stepover.
Safe Distan 0.0393701 in
Minimum Cutting Radius 0 in Keep Tool Down 20c - Click on the Multiple Depths Check Box.
Preserve Order U Maximum Stay-Dowr... 2in : . .
S| b 20d - Enter .04 in for the Maximum Roughing
Both Ways Lift Height 0 in Stepdown.
Maximum Stepover 0.04 ¥ Leads & Transitions
Use Morphed Spiral Ma... (J Lead-in (Entry) 20e - Click on the last tab, Linking.
Allow Stepover Cusps (J Horizontal Lead-In Ri... 0.023622 in

20f - Select Preserve Rapid Movement under

Smoothing D 0.004 in S | High Feedrate Mode.
Linear Lead-In Distar... 0.023622 in

ultiple Depths

20g - Under Ramp, Ramp Type choose Plunge.

Perpendicular U
Maximum Roughing Ste... 0.04in Vertical Lead-In Radi... 0.023622 in 20h _ Cl ICk on ok
Finishing Stepdowns 0 = Lead-Out (Exit)
Finishing Stepdown 0.008 in Same as Lead-In
Wall Taper Angle (deg) 0 deg v Ramp ’%
@
Use Even Stepdowns Ramp Type | Punge “~
Order by Depth D Ramp Clearance Hei... 0.1in
Order by Step D Ramp Radial Clearan... 0in
¥ Positions
(] Finishing Passes
rede Postons
() Stock to Leave Preferred Lead-In Po... [y Select
Exit Positions > Select
(L Smoothing
i Cancel

() Feed Optimization

(i OK Cancel
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Langara. PARTING - PATTERN

ﬂ FINAL-HT-REFERENCE-ACTUAL-PYRAMID FILE ﬁ} Edit k Fusion (Education License)
H . B ﬂ Y P | ['f Edit Tool ARN-SWARF-ARC4-Dec2 v12*

MILLING TURN|  Compare and Edit UTILITES

G W ¥

E] Create NC Program
MANUFACTURE ~ ‘ E At Q
— &> Generate CirleG
SETUP~ & Simulate v DRILLING ¥ MULTIAXIS ¥ N
«¢« BROWSER :i| Post Process

4 © (5 FINAL-HT-REFERENCE-ACTUAL-PY] [S] Setup Sheet q 21 a - nght CIICk On your 2D POCket-

) unts:in Clear Toolpath " |

D i NamedViews ( vachining Time ) 21b - Click Add To New Pattern.

D & il Origin e Sl

Save Parameters as Defaults

4 © 3, sstus, T _ _ T
se0n w0 /O 21¢ - In the pop-up enter the following:

D ® @ G2 Ppatternt [Circular]

Create Derived Operation
Modify
Add to New Folder
5> Add to New Pattern
Duplicate Ctri+D
D © v EEubFlray  Cu
Copy
X Delete Del

Pattern Check = Checked.

SRR AN

.ii*l";-"f lf.-

Pattern type = Circular.

Associate Named View

Angle = 360 degq.

Il Show Toolpath Data

LT Mh 2 L@ L RRIVY &[a Number Of Instances =4

21d - Axis/Select.

@ FOLDER : PATTERN4

S5 Pattern Post Process

A e 21e - Select Axis1, your Construction Axis.
' - E 21f - Click Ok.
Flip Direction '

Number of instances 4

| 21g - Right click on the root, Setups.

Reverse o

Operation Order Order by tool +

21h - Click Post Process.

OK Cancel

21i - Enter the Gcode name, select your folder.

21j - Click Post.

¥ NC Program: NCProgram1

Settings | Operations

| Machine and post Post properties
<« BROWSER (- Use machine configuration » Configuration
Post Tormach PathPilot /tormz - ¢
4 © FINAL-HT-REFERENCE-ACTUAL-PYRA i
L-H1- il L- Use cascading post

fe retracts and home positioning

g Unks: in Program Formats
D - Named Views Name/number SWARF-ARC4-3setups G
File name SWARF-ARC4-3setups
— - - h T -
D QD - Omﬂ Comment oLk
Output folder WORKSHOPS/MACHINEWS 8 > Machine Simulation
D C & MOdeB i Post to Fusion Hub »  Built-in
A 0 NC extension Nnc
| O' New Setup Unit Inches
D Q W) E& Open NC file in editor

Create NC Program

Save in the document

&> Generate
& Simulate

|5}] Post Process N

Setup Sheet | Creates

reate NC program

& Show All progran
Browser
@ Hide All Post Cancel
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