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Langara. FUSION EXPORTING & IMPORTING THE ARC4

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

o Q X @& R

[ Data People |

DESIGN ~
Upload New Folder 'a' :
=3 | Exporting A Model
4#% 0001 MAKERSPACE = STARTERFILES % <4« BROWSER k=]
PREA@ oemovi [O : :
@ TORMACH- BED-ARCA €1 AMPS l D £5 Document Sotings To export a Fusion draW|ng/m0dEI.

111712024 1 Open

2L Q

Insert into Current Design D B Named Views

New Draving fom Design | D @ # 0o 1a - Right click on the model for export.
G MACHINE-OCT18-24 Share Link
‘ 10/18/2024 8:20 AM ImmﬂNewﬁrsmw .
OR— 1b - Select Share Link.
Move
Copy :
e 1c - Click the boxes as shown.
Add to Offline Cache

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

Share .
Test Export Fusion

Donald Gillard
To Donald Gillard

Share the latest version with anyone using this link:

https://a360.co/3AkivOI 5
Importing The
' _ https://a360.co/3AkfvOl .
Pracy Stige ARC4 & 4th Axis Support Models
Allow item to be downloaded R—
Require a password to access the link . . . .
Regards, Te - Click on the shared Link in your email.
ﬂ mwm % : : ST

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

Fusion  TORMACH- BED-ARCA-CLAMPS F 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

Data People | )
s I e Drawing.
#% 0001 MAKERSPACE = STARTER FILES 3]
% @ TORMACH. BED.ARCA CLAMPS Th - Click Ok on the Move/Copy pop-up.

B OrPS -

5 X o 1i - Right Click on the Imported Object.

@ MACHINE-OCT18.24 New Drawing frdai Design
S 10/18/2024 8:20 AM Share Link
Import New Version
Rename
Move
Copy
Delete
Add to Offline Cache

1j - Break Link of the chain.

#° Editin Place @ MOVE/COPY
#* Pin Move Object n
d,’} Unground From Parent
‘f* Move/Copy M Selection n
[} Create Drawing Move Type . N c o
[F Create Selection Set »
B rigid Group -
& Appearance A Set Pivot E
Properties X Distance 0.00 in
& History
Export... Y Distance 0.00 in
::::1::*“““ Z Distance 0.00 in
Save As Mesh X Angle 0.0 deg
& Open
74 Show In Location Y Angle 0.0 deg
[ choose Version Z Angle 0.0 deg
€5 Break Link .
Replace Component —_
Copy CirieC ¥  Ground To Parent &
Cut CtreX
X Delete Del | | (i ] OK h‘i....
O Remove i 1
Display Detail Control h
© Show/Hide Vv
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Langara.

FUSION DESIGN MODULE - OBJECT CREATION

SOLID SURFACE MESH SHEET METAL PLASTIC UTILTES
B
- @ Y BOPE S aN® A M =
— =) I_J
CREATE ™ AUTOMATE ~ MODIFY ~ ASSEMBLE ~ CONFIGURE * CONSTRUCT MSPECT =
« BROWSER =

~ |Ecl Pg HT-ARC4-V2-SCRATCHmachi.. [O]

B @ AXIS THROUGH CYLINDER/CONE/TORUS

(Pf Offset Piane
LQ Flane at Angle

c"’ Tangent Plane
= (]‘_'H.'Iidplane

e e Z' €) Plane Through Two Edges
;'_"_'i Plane Through Three Points

R c"f Plane Tangent to Face at Point
| £ Piane Along Path

| /9 Axis Through Cylinder/Cone/Torus

i 2 | (- Axis Perpendicular at Point Q’

,f' Axis Through Two Planes
i! Axis Through Two Points
£J) Axis Through Edge

Y | (- Axis Perpendicular to Face at Point

- Point at Vertex

B | £ Point Through Two Edges

" | @ Point Through Three Planes

© Point at Center of Circle/Sphere/Torus
48| {34 Point at Eage and Piane

& m};‘ 0D %‘ - *i" Eﬁfj&?{l : r+J Point Along Path

W = BE

cowrcure [KEICEUGRE  seecT NSERT *
(M Ofteet Pace

| (5 Pace stange

A Trgent Pane

(D) vepiane

| 3 Pase Throwgh Two Edpes

| £5 Pase Through Three Ponts

| 4F Pane Tasgent 1o Face at Pont
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{1 censcuiar o Poet N
I

i i 5 A £
e __
R | I
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Theough Ecpe
(7 - A Perpenaculer 1o Face ot ot
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d 2t Theoush Two Lopee

—

O 1___] R Stock x &
® L), A5 55800,

ot Theouph Three Pases
» BTN | © Poet st Canter of CrowSonereTons
%
. B L9 Pertat Edge 00C Pace
» _ Bl Coastruction P

Extent Type H Distance

Distance 0.25in
TaperAngle 0.0 deg
Operation L) Cut
k Objects To Cut

i ] OK

L

truction
L4-BED-ONLY v1:1
fos Support va2 vi:1
®

Irigin
fodies,
ketches

end siot

4 slots
Ob2 Triangle

round rectangle

MAKE

onstruction

______--________ B

—— B
_____-_________ -“““'H-h__
P @ EMBOSS
'l -------___ L
ort v42 1 o % Fusion Defaul =
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“-.\‘_1“.
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Setting Up Your Object & Sketches

Build your round stock & your object to be
machined in the Fusion Design Module.

2a - Create a Construction line - Axis Through
Cylinder...

2b - Select the inside cylinder of the ARC4.

2¢ - Create an Object for your Round Stock size
and shape. It should start with a sketch located
on the jaws of the ARC4 (ie where your stock
will sit flush to.)

- 2.5"is the maximum diameter of the stock.

- 6" is the maximum length of the stock.

2d - Create a Construction line for your - Axis
Through Cylinder.

NOTE
When building your object there are 2 dfferent
ways you can create a “cut out” feature:

2e - Extruding a Sketch.
Select Create/Extrude.
This will create a floor that has side walls at

different heights.

2f - Embossing a Sketch.

Select Create/Emboss.

This will create a floor that follows the
curvature (an offset curve) of the round stock.
The side walls will all be the same height.
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Langara. FUSION MANUFACTURE MODULE - SETUP

= B 8

MANUFACTURE ~ | 3 L

SETUP *

| gm-'*ﬁ.- - j_ﬂ b = : .: N : - ".._ = | ) :I*:J
INSPECTION FABRICATION UTILITES

@OEEQQ P Ty

DRILLING * MULTILAXIS * MODIFY *

N .
«t BROWSER ES New Setup h‘ Bl setup
E| Create NC Program i - e :
a4 © & HT-AR! D New Foldar >etup s an |1rnpnrtan_t irst ?t*_p m_ﬁ_tarrtnm_:; -,inur _
manufacturing process. These selections will help you MA N U FACT U RE M 0 D U L E
g Units: in E_‘ New Pattern define the working model, stock size, fixtures and set
D Bl MNamed! @ Manual NC the Work Coordinate System (WCS) zero.
¥
< p Or 2’ Probe WCS Available work environments
[ Create Manufacturing Model

o TP 3a - Change to the MANUFACTURE modaule.

urning & Mill/Turn

- Waterjet, Plasma or Laser Cutting

R sEle 0 3b - Click on SETUP/NEW SETUP.

N DRUVSER = 3 c"

f D | Named Views
e D | M Origin
——
= ||' g™ b ¥ Stock Dimensions 3 M k t I('Il . .bl S I t
. e —— € - IViaKe SuUre your STOCK IS VISIDIe. >eleCl YOUr

Blo B romcovz somcmeie o o Qe 3¢ - Click on the STOCK tab.
) uns:in m Post Process
=] - = 3d - STOCK/MODE /FROM SOLID.
g Round Stock.

2 © mll Construction
W ® @+ ARCE-BED-ONLY v1:1
e () 4th Axis Support va2 vi:1 TR
WMo () oBikCT

Stock Height (Z) 0.0393701 in

i ) OK Cancel

CRATCHmachine v0

Q’—MSS e 3f - Click on the SETUP tab.

39 - Click on FIXTURE/FIXTURE.

v Setup

Operation Type i Milling

e 3h - Select all of the ARC4 parts as well as the

Orientation L=, Z axisiph.. v

B e 4th Axis support parts & the Tormach bed. They
e should all turn blue.

X Axis [ Select
Flip X Axis o
Origin [iJ Stock bo...

. 4 slots Stock Point [ Box Point

3 T i
0b2 Triangle Accessbilty Analysis ()

»  round rectangle ===
| MAKE | v Model

Construction Model [ Select

¥ Fixture

Fodure x
Radial Clearance 0.19685 in

Axial Clearance 0.18685 in

Ficture Attachment [ Select
(i ] oK Cancel

E S —_— 3i - Click on MODEL.

5 Setup |j Stock Post Proces

& mll Origin
©® ([ Modeis ¥ Machine
4 © [ HT-ARC4-V2-SCRATCHr.. S o lact . . .
> i 3j - Click on your MODEL. You may need to hide
Zz
q— h k to be abl lick h del
> BN e : the Stock to be able to click on the Model.
D & B} ARC4-BED-ONLY v1:1 i " el S
D @ (J 4thAxis Support vé2 vi:t ¥ Work Coordinate System (WCS)
4 © D.. OBJECT .’”m Orientation 1=, Z axisipk... v
b _- nm,n Z Axis [ Select
4d © mE Bodies
— = —— & () RSwck15x6 B Flip Z Axis O
© | XAxis b Select
4 & -_Ekett;hes e o
& L) e = :
& L 4sots Origin (&) Stockbo... v
& L Ob2Triangle Stock Point [+ Box Point
& 11 round rectangle Accessiiity Analysis ()
& 1 make
D © B Construction v Model
® [3 Setups Model
¥ Fixture
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Langara. FUSION MANUFACTURE MODULE - SETUP

@ SETUP: SETUP1
L
@ Setup | [yf Stock Post Process
= ¥ Machine
T-ARC4-V2-SCRATCHr... (» Machine Select...
ned Views
Origin z v Setup
Construction
Operation Type ,i. Milling
ARC4-BED-ONLY v1:1

4th Axis Support v42 v1:1 ¥ Work Coordinate System (WCS)

OBJECT:1 Orientation Lz, Z axis/ph..
S e ~ SETUP CONTINUED
> (I) RStock15x6 -
» (1) objectv2z X Axis h Select .
. e - 4a - Click on ORIENTATION/Z AXIS PLANE & X
5 e R o § sucoe AXIS PLANE.
> 170 Ob2Triangle Stock Point [+ Box Point
s E. round rectangle - Accessibilty Analysis () 4b CI' k X AXIS/SELECT
s v Work Coordinate System (WCS) v Model ekl ST '
3 Model > Body X
Orientati . Z axis/pk... v : : : .
e L, Z axislp 4c¢ - Click on your X Axis Construction line.
-
Flip Z Axis O 4d - Click on ORIGIN/STOCK BOX POINT.
X Axis > Axis1 = X
e 4e - Select the Center End Point of your model.
Flip X Axis O
Origin & Stockbo...v
/2-SCRATCHF... Stock Point B> Model origin Machine  Select..
= i | i Selected point 4d
- Accessibiity Analysis | 0. \1odel box point E mfp :
JED-ONLY v1:1 G Stock box point i N
3 Support v42 v1:1 ¥ Model ¥ Work Coordinate System (WCS)
wy Mode s Body X :Z:m :::ﬂ
:tncnsxﬁ Flip Z Axis o
Object V2 S& X Axis e Axis1 X
O gy e =
: S ot Origin () Stockbo... v
Ob2 Triangle Stock Point
round rectangle J O - Accessibiity Analysis ([

e — 4f - Select the WCS/Z AXIS.

B @ SETUP: SETUPT
d Views \

= [ (3 et | ) siock | [ postProces 49 - Select a surface of your model facing up or
= . select the top of the ARC4.

*  HT-ARC4-V2-SCRATCHr... () Machine Select...
Named Views

Origin

= \ e | 4h - Click OK.

Operation T T Millin
ARC4-BED-ONLY v1:1 pe ype 9, 9

4th Axis Support v42 v1:1
OBJECT:1

¥ Work Coordinate System (WCS)

i @ @ YT

Orientation L Z axis/pk...
Origin

& (1) RStock1.5x6 ' Fip Z Axis o
I @ object V2 o bt

> @l Sketches

= Flip X Axis O
2 B8 Construction

Origin 3 Stockbo... v

etups
wy Setupt [O Stock Point I Box Point
Accessibilty Analysis D

¥ Model

Model I Body X

¥ Fixture

Fixture B 13Bc.. X
Radial Clearance 0.1968S in

Axial Clearance 0.1968S5 in

Fixture Attachment [> Select

OK

Cancel

~U

4L
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Langara. MANUFACTURE MODULE - HEXAGON

.v § Y A~ 0HT-ARCJ—V1V1
MILLING TURNING ADDITIVE NSPECTION  FABRICATION UTLTES |
e (L B @G BT H O 55 H @
SETUP ¥ D DRLLNG™  MULTLAXIS
— o T . SAMPLE 1 - HEXAGON END

/!
W © (b HT-ARC4-V2-SCRATCHMY @, o ce

ot 2 oughdady spexation Hant wes Wweipatia 2D POCKET OPERATION

F
Q-—_UEH: = @ 2 Contour parallel to selected geometry.
> i Named Views D Shot

The entry can be selected anywhere on the model

, D B i QTrace _ _ B
L omom, s s g ot 5a - Select 2D/2D POCKET.

>
>
)
)
’

gl Named Views
& mll Origin
@© B8 Construction

5b - From the pop-up select TOOL/SELECT.

Q 2D Chamfer

© [ ARCA-BED-ONLY vi:1 5c - Select Tool #T7, .25" FEM.

® 4th Axis Support v42 v1:1
©® () OBJECT1

F

5d - Click SELECT.

@ 2D POCKET : 2D POCKET1 h

v 8 0 0 Enter the Following under FEED & SPEED (these

v Tool ‘/% settings can be found using GWizard):

Tool Select... 5e - Coolant = Flood.

#7-014" flat (..
- Filters  Info (7] f S . dl S d
« User Libraries | ame A L Documents 2 5 - In e ee — 9000 to 1 0000-
coobnt 0 FhOd uv D':El:.lmEnt'S I ﬂ. ; - HT-ARC&-V2-SCRATCHmachine p p
| w HT-ARC4-V2-5C achine v& vé
b I 7- @1/4" (DG 2 Flute Uncoated .. 0.8 7-@1/4" (DG 2 Flute
Setupl I ] & E . U d Center- _ = — . .
v Feed & Speed o | | B &0 ermenssu. os | Uncoated Center 5@ - Cutting Feed rate = 20 in/min.
| § u-oysryie (DGREMYS". 06
v Cloud I 12 - ©1/8" (DG & Flute HSS Unc..  0.7¢
Preset Custom v v Local
Amana Tool-Amar
. BitsBits-BitsBits |
Spindle Speed 8000 rpm DATRON-DATRON
Delta Tools-HPC E
Surface Speed 589.049 ft/min e
DONS TOOLS
: Haas Tooling-Haz
Ramp Spindle Speed 9000 rpm Harvey Tool-End |

Harvey Tool-Hole . — s 1lin.
| .

Cuﬁl'lg Feedrate 20 in/min i ks Description DG 2 Flute |
arvey Tool-Spec Uncoated |
Center-
Helical Solutions: Cutting
Fee‘d per Too'th 000111111 Iﬂ diak-Kodiak Vendor Tormach

Productid 33468

Librar
¥ Product https://www.tor

Lead-In Feedrate 20 in/min e Iy e

Tormach-Tormack

Valor Holemaking Cutting data Spindle sp lar gr:nt.teter e
Leﬁd-o Ut Feed rﬂte 20 Iﬂfmiﬂ v Fusion Library :JUEI‘EU 2.31251n
Cutting Tools (Inc i ) i LZ:E;';I:-. 0.814 in
Tl'ﬂl'ISItIOI'I Feedl'ﬂte 20 |Mmin .Dawnlaad“ﬁndur Libraries . E;:E:r .
@antel .
Ramp Feedrate 3.05577 in/min 5h - Click on the MULTI-AXIS tab.
Plunge Feedrate 3.05577 in/min

5i - Click on MACHINE TYPE/3 AXIS.

Plunge Feed per Rev... 0.00033953 in

0 OK Cancel 5j - Check TOOL ORIENTATION.

[s:;'rl

ed Views -

pockeT 23 5k - Select Z AXIS PLANE & X AXIS.

¥ Machining Type

Origin
Models
Y HT-ARC4-V2-SCRATCHr... (o)
Named Views

5L - Click on Z AXIS/ SELECT.

Machining Type

Tool Orientation

Tool Orientation 1+, Z axis/ph™

Bl Construction
GY ARC4-BED-ONLY v1:1
4th Axis Support v42 v1:1

5m - Select the top face of the Hexagon.

Z Axis

(-

Accessibilty Analysis D

Flip Z Axis
(1) oBJECTA

& @l Origin

5n - Click on X AXIS/SELECT.

X Axis l» Select

&® (1) RStock1.5x6

50 - Click on the X Axis Construction line.

Origin EE: Setup Wi... =
¢ @l Sketches

@ pl Construction OK Cancel

e 5p- Click on the GEOMETRY tab.

z
‘QE 0E MM R &
a
- |
©
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Langara.

MANUFACTURE MODULE - HEXAGON

V2-SCRATCHr...

®

: Views
Construction
ARC4-BED-ONLY v1:1
] 4th Axis Support v42 v1:1
] OBJECT1

g8 Sketches
gl Construction

@ 20D POCKET : 2D P§

¥ Geometry

¥ & O 0O H =

6

12

-""'{“'--q.,,_ NS Pocket Selections
e Pocket Selections
=/ Pockets 1

SAMPLE 1 - HEXAGON END

00 v x

(LJ Rest Machining

() stock Contours

OK Cancel

v 2D POCKET OPERATION CONTINUED
6a - Click on POCKET SELELECTIONS/SELECT.

6b - Click on the top face of the Hexagon.

6¢ - Click on the HEIGHTS tab.

@ 2D POCKET : 2D POCKET2

2 &0 65 e
N Y Passes
Tolerance 0.004 in

Sideways Compensation O/ Left

Minimum Cutting Radius Oin

Preserve Order Q)
Both Ways D
Maximum Stepover 0.1in

Use Morphed Spiral Ma... D
Allow Stepover Cusps (J

Smoothing Deviation 0.004 in

v (/) Multiple Depths

Maximum Roughing Ste... 0.1in
Finishing Stepdowns 0
Finishing Stepdown 0.008 in
Wall Taper Angle (deg) 0 deg
Use Even Stepdowns
Order by Depth O

Order by Step o
() Finishing Passes

(L) Stock to Leave

D Smoothing

D Feed Optimization

i OK

k4

L

Cancel

v & J 0O

¥ Retract Height

Stock Top
ModeiTop @&

Fixture Top

v Feed Height

Offset 0.2in

¥ Top Height

StockTop @
ModelTop (U
Fiture Top (J

Offset 0in

¥ Bottom Height

Offset 0in

Offset 283101 in

From Il Top height -

From ﬁ Highest of selected ~

From E"} Selected contour(s) ~

)

- B — - 6d - You can grab each height line with your

mouse and move it or enter numbers into the

slots for each height. It should look something

From f) Highest of selected v I ike th iS .

6e - The Bottom Height is using the selected
contour (the face we selected earlier) so it is not
: visible.

6f - Select the PASSES tab.

) 69 - Enter .1" for the MAXIMUM STEPOVER.
6h - Check MULTIPLE DEPTHS.

6i - Enter .1" for the MAXIMUM ROUGHNING

ok | [ Cancs STEPDOWN.

@ 2D POCKET : 2D POCKET2

v & 0 0 B =

[

6j - Check EVEN STEPDOWNS.

v Passes
Tolerance 0.004 in
Sideways Compensation C}' Left -

Minimum Cutting Radius 0 in

Preserve Order U
Both Ways U
Maximum Stepover 0.1in

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

moothing Deviation 0.004 in

v /) Multiple Depths
Maximum Roughing Ste... 0.1in
Finishing Stepdowns 0

Finishing Stepdown 0.008 in

Wall Taper Angle (deg) 0 deg

‘%ﬂrﬂer by Depth

6k - Leave the lower check
boxes unchecked.

v Multiple Depths
Maximum Roughing Ste... 0.1in
6L - Click on the LINKING tab.
Finishing Stepdowns 0
Finishing Stepdown 0.008 in
Wall Taper Angle (deg) 0 deg

Use Even Stepdowns

Order by Step
() Finishing Passes
() Stock to Leave

D Smoothing

() Feed Optimization

i OK Cancel
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Makerspace How To - Machine with the Tormach ARC4 Page 6




Langara.

MANUFACTURE MODULE - HEXAGON

@ 20 POCKET : 2D POCKET2

28|06 v Ramp

¥ Linking

High Feedrate Mode (1 Preserve...~ Ram Type % Helix
Allow Rapid Retract )

Safe Distance 0.0393701 in ‘

Keep Tool Down Rammg Angb (deg) 2 deg
Maximum Stay-Dowr... 2in

Maximum Ramp Step... 0.1 in

¥ Leads & Transitions —

e ) Ramp Clearance Hei... | 0.1 in
Horizontal Lead-in Ri... 0.025in !

S = Ramp Radial Clearan... 0 in

Linear Lead-in Distar... 0.025 in

Perpendicular O

Vertical Lead-in Radi... 0,025 in Helical Ramp Diameter 0.237S in
Lead-Out (Exit) )

st @ Minimum Ramp Diame... 0.125 in
¥ Ramp

Ramp Type @ Helix

Ramping Angle (deg) 2 deg v POSitiOI'IS

Maximum Ramp Step... 0.1in

s | L Predrill Positions R Select
Ramp Radial Clearan... 0in

Helical Ramp Diameter 0.2375in

e Preferred Lead-In Po... [y Select
¥ Positions . 5

G Exit Positions > Select
Preferred Lead-n Po... [ Select

Exit Positions [» Select

0 F Cancel o

SAMPLE 1 - HEXAGON END
2D POCKET OPERATION CONTINUED

7a - Select RAMP TYPE/HELIX.

/b - Click OK.

A4 © [F} HT-ARC4-V2-SCRATCHr... (®
e N Bl Named Views

(38 <> gl Origin

M pll Construction

-»
.,
_‘,
»

B

(3 pll Construction
i £3

e v Eam(.‘)

M® () @ [T712D Pocket

wn
4
EI

SAMPLE1 - HEXAGON END
CREATE A PATTERN

/¢ - Right Click on the 2D POCKET.

/d - From the pop-up menu click on ADDTO
NEW PATTERN.

/e - From the pop-up menu, select PATTERN

~avVE Faramneicitis o
A4 © (5 Modeis © FOLDER : PATTERN1 h
4 B [ ] Suppress
o=
[ Protect ™" Pattern Post Process
[ ] Optional v Pattern
Create Derived O 0% -
Pattern Type s, Circularp... v
Modify
Add to Distance Type m Extent v
[~ Add to New Pattern
AXis X
Duplicate
Cut Flip Direction »
Co
e Angle 360 deg
X Delete

Number of instances 6

'''''''''

Keep Original

Bl Hamed Views

R

.__._-,-.i'.

Reverse

Operation Order Order by tool ~

OBJECT:

OK Cancel

~

=iy
=i g il

© 2025 Langara College . All Rights Reserved

TYPE/CIRCULAR PATTERN.

/f - Click on AXIS/SELECT.

/79 - Select the Models Axis Construction Line.
/h - Type in 360 Deg for the ANGLE.

/i - Choose 6 for the NUMBER OF INSTANCES.
7j - Check KEEP ORIGINAL.

7k - Click OK.

/L - You should now see the 6 pocket
operations.

Makerspace How To - Machine with the Tormach ARC4 Page 7




Langara. MANUFACTURE MODULE - TRIANGULAR POCKET

i HT-ARC4-V2-8 pachine v11*
ADDITVE INSPECTION FABRICATION UTILITEES 8
& ; @ 2 O S| | ]
I = G1 — [
O BeSWes Y A T &EE
3D~ DRILLING * MULTEAMIS ~ MODIFY ~ ACTIONS ~
Q e h . Rotary Pocket
Swarf

? e A multi-axs roughing strategy that lets you dlear
BY Advanced Swarf large quantities of material on parts that are

£ Multi-Axis Contour machined most efficiently when using the 4th
ﬁ'}i Rotary Parallel machine axis.

@ Rotary Contour

Improve machining time by using a variable stepdown
g Multi-Axis Finishing to remove the maximum amount of stock for each I R I A N G U LA R PO‘ KE I

f.h?pdnwn_ II'I'IFIH':IH'I:" rutting conditions h1_,r nffu‘rtting

ﬁ cnrpont ROTARY POCKET OPERATION
8a - Select MULTI-AXIS/ ROTARY POCKET.
8b - Click on TOOL/ SELECT.

8¢ - On the pop-up menu, select #12 - 1/8" FEM.

8h
: ARY POCKET1

@ ROTARY RO

Clear filters Filters Info (7]

* ¢ IO 151 S d O
h ~ User Libraries | -;:} Name ~ LADpth ba Corner ra

holder
[— " v Documents
[— |  w HT-ARC4-V2-SCRATCHmachine v

Mliceeace] N B 7-oue (De2Fute uncoated . 08141n
B s-ouerys (wFuteHssu.  0Sin

§ u-ousruie (DGREMYE.  0.6251n
B 12-ovs (0GsFuteHssURc.  0794331n

Diameter Flute length Number
- RATCHmachine

DG 2 Flute Un..

0.25in 0.5 in 7 12 - @1/8" (DG 4
Setupl

» HT-ARC&-V1vl |

LFlute HSS .  0.25in 0.3in 8 Flute HSS Uncoated
Center-Cutting)

v Tool

DG REM 1/8" .. 0.1251n 0.46 in 11
v Cloud
DG & Flute H.. 0.1251n 0.3751in 12
= Local

Amana Tool-Amar
TO'OI S'Bb Ct sns BitsBits-BitsBits |
DATRON-DATRON

Delta Tools=-HPC E

#12 - 01/8" fiat..

Destiny Tool-Dest
DONS TOOQLS

Haas Tooling-Haz

COOlﬂﬂt 0 FbO‘d v Harvey Tool-End |

Harvey Tool-Hole 1 I
| i

Harvey Tool-Spec Description DG 4 Flute |

Harvey Tool-Spec Eﬁ?u ated |

v Feed & SPeed Helical Solutions- E:::i':a:

Kodiak-Kodiak Vendor Tormach

Library Productid 33444
pr es et c U st om Maritool-Maritoo - e — - Product https://www.tor
: ﬁ:? rl:l link
Tormac h-Tormack Diameter 0.125in
Valor Holemaking Cutting Lead-in Lead-out Shaft 0.375in
Cutting data Spindle speed  Surfacespeed Feedpertooth = e e | Eer

v Fusion Library
. Default Preset 3056 rpm 99.99984 ft/.  11.001in/min  0.0009in 11.001in/min  11.001in/min  Flood Overall  23125in

Cutting Tools (Inc length
Length
below

Spindle Speed 9000 rpm

Download Vendor Libraries ,

Surface Speed 294 524 ft/min

Ramp Spindle Speed 9000 rpm

8d - Click on SELECT.

Cutting Feedrate 12 in/min

Enter the Following under FEED & SPEED (these

Feed per Tooth 0.000333333 in . . .
settings can be found using GWizard):

Lead-In Feedrate 12 in/min

Lead-Out Feedrate 12 in/min 8e - Coolant = Flood.

Transition Feedrate 12 in/min 8f - Spindle Speed = 9000 to 10000.

Ramp Feedrate 1.52788 in/min

89 - Cutting Feed rate = 12 in/min.
Plunge Feedrate 1.52788 in/min

Plunge Feed per Rev... 0.000169764 in 8h - Click on the MULTI-AXIS tab.

V¥ Shaft & Holder
Shoulder Clearance 0in
Shaft Clearance 0.04in

Holder Clearance 0.21in

OK Cancel

© 2025 Langara College . All Rights Reserved Makerspace How To - Machine with the Tormach ARC4 Page 8




Langara.

MANUFACTURE MODULE - TRIANGULAR POCKET

SAMPLE 2
TRIANGULAR POCKET
ROTARY POCKET OPERATION CONTINUED

Oa - Select the ROTARY AXIS/ROTARY AXIS.

Ob - Select the Models Construction Axis.

9c¢ - Click on the RADII tab.
¥ I
uter:‘?%in VY ERKLEE 9d - Setup the Outer and Inner Radius as
ﬁv" v Outer Radius G h own.
. B | From % Outermost of selec... v
e 9e - Click on the GEOMETRY tab.
Fixture OD -
Offset -5.42443 in b
Stock ID
Model ID
Focure ID
T | of - Move the BACK MODE & FRONT MODE
-3.79807 iIn Front: -2.61889f 9¢ closer to the triangle pocket.

@ ROTARY POCKET : ROTAR
SCRATCHr... (3

9g - Click on the PASSES tab.

otary Pocket1

Y, y

'@ ROTARY POCKET : Rom;;%% B Oh - Enter .05" for the STEPOVER.
¥ EO® e 9i - Enter .05" for the STEPDOWN.
¥ Passes Stepdown
Tolerance 0.004 in Atepduwn on Floors

9j - Click on the LINKING tab.

Stepover 0.05in ¥ Cutting Moves Approach

Minimum Cutting Radi... 0 in Beyond Front Limit -

Minimum Final Cutting... 0 in Beyond BackLimt  (J

Direction *S Bothwa..~ () Stock to Leave

Order by Depth D @ smoothing
¥ Rotary Passes () Exclude Small Areas

Style (Offset  ~ (_) Machine Over Gaps

Tool Offset 0 in (e

© 2025 Langara College . All Rights Reserved Makerspace How To - Machine with the Tormach ARC4 Page 9




Langara.

MANUFACTURE MODULE - TRIANGULAR POCKET

@ ROTARY POCKET : ROTARY POCKET1

g %O @
¥ Linking ﬁ
Retraction Policy ILl Minimum ... v
Rapid Distance 0.8in

Entry Distance 0.4in

Exit Distance 0.4in

Minimum Clearance

¥ Leads & Transitions

Transition Type

¥ Ramp
Ramp Type
Ramping Angle (deg) 2 deg

Maximum Ramp Lenc... 0.11in

Minimum Ramp Length 0.0625 in

ﬁ Smooth v

o

4 Automatic v

10

SAMPLE 2
TRIANGULAR POCKET
ROTARY POCKET OPERATION CONTINUED

10a - RETRACTION POLICY/MINIMUM.

10b - HIGH FEEDRATE MODE/PRESERVE RAPID
MOVEMENT.

10c - RAMP TYPE/AUTOMATIC.

10d - Click OK.

10e - The machining paths should look like this.

High Feedrate Mode A\l Preserve... v ¥ Lead and Link Moves
Allow Rapid Retract Beyond Front Limit -
Beyond Back Limit - .
OK Cancel

MODIFY =

© 2025 Langara College . All Rights Reserved
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Langara.

MANUFACTURE -

FILLET EDGES RECTANGULAR POCKET

oLV PFeIWed &% §Q F %, & ¢ E

D~
e

[

Rotary Pocket

A multi-axas roughing strategy that lets you clear
large quantities of material on parts that are
machined most efficiently when using the 4th
machine axis.

BE Advanced Swarf
& Multi-Axis Contour
@’ Rotary Paraliel

Q Rotary Contour
A& Mutti-Axis Finishing

Improve machining time by using a variable stepdown
to remove the maximum amount of stock for each
n rove cutting conditions by offsetting
to cut with the leading edge of the tool

SAMPLE 3

RECTANGULAR POCKET & FILLET EDGES
ROTARY POCKET OPERATION

11a - Select MULTI-AXIS/ROTARY POCKET.
11b - Select TOOL/SELECT/#12 (1/8" FEM).

Enter the Following under FEED & SPEED (these
settings can be found using GWizard):

® ROTARY POCKET : ROTARY POCKET?
YOS HEHS
¥ Tool

Tool Select ..
212 -1/ Mat...

Coolant O Fiood

¥ Feed & Speed

Freset Custom

Spindie Speed 9000 rpm

Surface Speed £94.524 W

Ramp Spindie Speed 5000 rpm
Cutting Feadrate 12 in/min
Feed per Tocth 0.000333333

Lead-in Feadrate 12 n/min

Lead-Out Feedrate 12 Wmin
Transion Feodrate 12 n/'min

Ramp Feedrate 1.52768 n/min
Punpe Feedrate 1.52748 n/min
Punge Feed per Rev_. 0.0001697684 in

w Shaft & Holder

ShouldérClearance Oin

11c - Coolant = Flood.
11d - Spindle Speed = 9000 to 10000.

11e - Cutting Feed rate = 12 in/min.

11f - Select the MULTI-AXIS tab.
11g - Select ROTARY AXIS/ROTARY AXIS.

11h - Select the Model Construction axis.

-4 @ ROTARY POCKET :§

¥ £ 0% H =

¥ Outer Radius

POCKET3

From
Stock OD
Model OD
v1:1
Fixture OD
Offset -5.40846 in
s !
. O Inner Radius
et1 From @) Innermost of select... v
urt Stock ID
ket
Model ID

Fixture ID

Inner: 0.6

Offset Bin

OK Cancel

11i - Select the RADII tab.

11j - Set the OUTER RADIUS & the INNER
RADIUS as shown.

11k - Select the GEOMETRY tab.

© 2025 Langara College . All Rights Reserved

Makerspace How To - Machine with the Tormach ARC4 Page 11




Langara.

MANUFACTURE -

FILLET EDGES RECTANGULAR POCKET

V

v Passes
Tolerance

Stepover

Direction

Order by Depth

¥ Rotary Passes
Style

Tool Offset

@ ROTARY POCKET : ROTW@

¥ & 0 ® H =

Minimum Cutting Radi...

Minimum Final Cutting...

@ ROTARY POCKET : ROTARY POCKET3

¥ &0 S H=

v Geometry

Machining Boundary MNone v

¥ Front

Front Mode (@’ Stock front v
B Offset -0.599353 in

¥ Back

Back Mode [ Model back ~

Offset 2.3998 in

(L) Fixed Tilt for Cone Machining
D Rest Machining

) Model

12

SAMPLE 3
RECTANGULAR POCKET & FILLET EDGES
ROTARY POCKET OPERATION CONTINUED

12a - Move the FRONT MODE & the BACK
MODE in close to the Retangular Pocket.

0.004 in
‘% Stepdown on Floors (L)
0.04in

0in
0in
= Bothwa..v~

U

{ Dffset

4

0in

12b - Select the PASSES tab.

Minimum Clearance
High Feedrate Mode

Allow Rapid Retract

@ ROTARY POCKET :

9 ¥ 0 e [E
¥ Linking ‘%
Retraction Policy I'EL Minimumr... v

Rapid Distance 0.8in

Entry Distance 0.4in

Exit Distance 0.4in

0.4in

4R

Al Preserve ... v

Vv Stepdowns

O

0.04in

Automatic Stepdown

Stepdown

¥ Cutting Moves Approach

Beyond Front Limit L)

v Stock to Leave

Stock to Leave 0.01in
(L) Smoothing

() Exclude Small Areas

(L) Machine Over Gaps

OK Cancel

P

12c - Enter .04" for the STEPOVER.
12d - Enter .04" for the STEPDOWN.
12e - Check the STOCK TO LEAVE checkbox.

12f - Enter .01" for the STOCK TO LEAVE.

129 - Select the LINKING tab.
12h - RETRACTION POLICY/MINIMUM.

121 - HIGH FEEDRATE MODE/PRESERVE RAPID

¥ Leads & Transitions

Transition Type ‘r\' Smooth v

¥ Ramp

Ramp Type l Plunge v

¥ Lead and Link Moves

U
U

Beyond Front Limit

Beyond Back Limit

© 2025 Langara College . All Rights Reserved

OK‘%

MOVEMENT.

12) - RAMP TYPE/PLUNGE.

12k - Click OK.

12L - The machining paths should look like this.

e R ————
e EEEEEEEEEE————
--- e e S

Makerspace How To - Machine with the Tormach ARC4 Page 12



Langara. MANUFACTURE - FILLET EDGES RECTANGULAR POCKET

@ ROTARY POCKET : ROTARY POCKET4
Rotary Pocket ? M @ £
A multi-axis roughing st

large quantities of mate v TﬂOl

e et SAMPLE 3
improve machining tm AL Select... FILLET EDGES
ifi‘?’fi"ﬁfﬁﬁfﬁ; 211 _ 31/8" ball ROTARY POCKET - OPERATION NO. 2

instead of its center poi

Coolant O Flood  ~ This operation is to machine the beveled edge.

¥ Feed & Speed

13a - Select MULTI-AXIS/ROTARY POCKET.

Preset Custom v

Spindle Speed 3000 rom 13b - For the TOOL & FEED & SPEED use the
following settings:

Surface Speed

Tool= #11 (1/8” REM).

‘/Q) Coolant = Flood.
B0 e s Spindle Speed = 9000 to 10000.

Rotary Origin  £3 Setup WCS origin ~ CUtting Feed rate — 12 in/min_

X% 13c - Click on the MULTI-AXIS tab.

@ ROTAR

¥ 80 ®[E =

¥ Rotary Axis

RotaryAxis  <f* Rotary axis

R

o 13d - Select ROTARY AXIS/ROTARY AXIS.
13 ¢ 13e - Select the Model Construction Axis.
vEgeB= 13f - Click on the RADII tab.
Outer: 0.786416 in [ ey
e : 13g - Adjust the OUTER RADIUS and INNER
ramco @ RADIUS as shown.
S 13h - Click on the GEOMETRY tab.
Inner: 0.6 In — O
o : 13i - Move the FRONT MODE & BACK MODE
T @(% close to the Retangular Pocket.
AR 13j - Check the REST MACHINING checkbox.
ey R 13k - Select FROM PREVIOUS OPERATION.
{~) Closed Chain 1
599 - x @
= _
S 2

Fror

Back Mode (1| Model ba... v

Offset

(L) Fixed Ti

© 2025 Langara College . All Rights Reserved Makerspace How To - Machine with the Tormach ARC4 Page 13



Langara. MANUFACTURE - FILLET EDGES RECTANGULAR POCKET

@ ROTARY POCKET : ROTARY v Stepdowns
? E @ ® Automatic Stepdown () )%
M e Stepdown 0.01in SAMPLE 3
Tolerance 0.004 in ﬂ Stepdown on Floors (@ FILLET EDGES - ROTARY POCKET
. — OPERATION NO. 2 CONTINUED
i ; ) _ ¥ Cutting Moves Approach
e ] O ™ 14a - Select the PASSES tab.
e | _ | Beyond FrontLimt (L
Minimum Final Cutting... 0in
o Beyond Back Limit 14b - STEPOVER = .01".
Direction = Bothwa..~v
Order by Depth Q) (L) Stock to Leave 14c - STEPDOWN = 01”
¥ Rotary Passes U smoothing 14d - Select the LINKING tab.
Style @ Offset
D Exciusie snai 2w 14e - RETRACTION POLICY/MINIMUM.
Tool Offset 0in
D B e s [Cons 14f - HIGH FEEDRATE MODE/PRESERVE RAPID
| OK Cancel MOVEMENT.
© ROTARY POCKET : ROTARY %
2 2 9 ® T 149 - RAMP TYPE/PLUNGE.
R ‘/% Transition Ty ™ Smooth  ~ 14h- Click OK.
Retraction Policy ILl Minimumr... v
& _ v Ramp 14i - The machining paths should look like this.
Rapid Distance 0.8in
Ramp Type l Plunge v
Entry Distance 0.4in
Exit Distance 0.4in ¥ Lead and Link Moves

Minimum Clearance 0.4 in ‘ﬂ' Beyond FrontLimt (L)
High Feedrate Mode {1 Preserve ...~ Beyond BackLimt  (J A/%
Allow Rapid Retract OK

Cancel

© 2025 Langara College . All Rights Reserved Makerspace How To - Machine with the Tormach ARC4 Page 14




Langara.

MANUFACTURE MODULE - TEXT

ADDITIVE INSPECTION FABRICATION UTILITES
O BeSWes H%H HQ FSHUN GEE H@R
3D~ DRILLING ~ MODFY ~ ACTIONS MANAGE ~
Q Rotary Pocket
Wy Swarf

BE Advanced Swarf
ﬁ Multi-Axis Contour
*E:f:’ Rotary Paraliel
@ Rotary Contour
[ Mutti-Axis Finishing

A multi-axis finishing strategy that lets you machine
steep walls on parts that are machined most
efthiaently when using the 4th machine axis.

You can also machine parts that have spiralled walls to
a high-quality surface finish.

SAMPLE 4 - TEXT
ROTARY CONTOUR OPERATION

15a - Select MULTI-AXIS/ ROTARY CONTOUR.
15b - Under the TOOL tab, Click on TOOL/

SELECT. On the pop-up menu, select #12 - 1/8”
FEM.

@ ROTARY CONTOUR: ROTARY[%or-JToum Feed per Tooth 0.000277778 in
¥ & J & Sy Lead-In Feedrate 10 in/min
v Tool ﬁ Lead-Out Feedrate 10 in/min
Tool Select... Transition Feedrate 10 in/min
#12-01/8" flat... Ramp Feedrate 1.52788 in/min
Coolant & Flood Plunge Feedrate 1.52788 in/min
Plunge Feed per Rev... 0.000169764 in
¥ Feed & Speed
Preset Custom )Q. ¥ Shaft & Holder
Spindle Speed 9000 rpm Shoulder Clearance 0in
Surface Speed 294.524 ft/min Shaft Clearance 0.04in
Ramp Spindle Speed 9000 rpm ‘Q Holder Clearance 0.2in
Cutting Feedrate 10 in/min o OK Cancel

Enter the Following under FEED & SPEED (these
settings can be found using GWizard):

15¢ - Coolant = Flood.

15d- Spindle Speed = 9000 to 10000.

15e - Cutting Feed rate = 12 in/min.

® ROTARY

P ¥0 e H=

¥ Rotary Axis

ROTARY CONTOUR4

Rotary Axis ct Rotary axis

[ -

EQ Setup WCS origin ~

T
& m
B
......
R
moa
[

Bl Rotary Axis

Rotary Origin

(i ] oK Cancel

15f - Click on the MULTI-AXIS tab.

15g - Select the Models Construction Axis.

15J

Outer: 0.751796 in

PO e H=

¥ Outer Radius

From # Outermost of selec... v
StockoD @&
ModeloD @
Foture O0 @

Offset -£.44207 in

¥ Inner Radius
From @) Innermost of select... v
Stock ID

Model D 2

Inner: 0.5 in

FotureD @&

Offset 0.5in

Cancel

O OK

© 2025 Langara College . All Rights Reserved

15h - Select the RADII tab.

15i - Set the OUTER RADIUS & INNER RADIUS as
shown.

15j - Select the GEOMETRY tab.

Makerspace How To - Machine with the Tormach ARC4 Page 15




Langara.

MANUFACTURE MODULE - TEXT

uuuuuuu

BBBBBB

SAMPLE 4 - TEXT
ROTARY CONTOUR OPERATION CONTINUED

16a - Make sure you have a rectangle sketch for
the text as shown.

16b - Select MACHINE BOUNDRY/ SELECTION.

16a - Select the Rectangle Sketch.

¥ Cutting Moves Approach

U
U

Beyond Front Limit

Beyond Back Limit
() Stock to Leave
() Smoothing

) Exclude Small Areas

(L) Machine Over Gaps

OK Cancel

16¢ - Move the FRONT MODE & BACK MODE
close to the Rectangle Sketch ends.

16d - Select the PASSES TAB.

16e - STEPDOWN = .04".

© ROTARY CONTOUR: RW@L R4
¥ & 0 @®
¥ Passes
Tolerance 0.0004 in
Direction = Bothwa..~
Order by Depth ()
v Stepdowns
Automatic Stepdown  (LJ
Stepdown 0.04in
Stepdown on Floors  (J
@ ROTARY CONTOUR:ROTI;W
® =

¥ Linking

Retraction Policy Minimum ...~

Rapid Distance 0.8in

Entry Distance 0.4in

Exit Distance 0.4in

Minimum Clearance 0.4in ﬁ
High Feedrate Mode |\ Preserve..~v

Allow Rapid Retract

¥ Leads & Transitions
Lead-In Radius 0.0125in
Lead-in Sweep Angle S0 deg
Lead-Out Same as L... (U
Lead-Out Radius 0.0125 in

Lead-Out Sweep An... 90 deg

¥ Lead and Link Moves

Beyond Front Limit O

Beyond Back Limit ()
OK

!;n cel

16f - Select the LINKING tab.
16g - RETRACTION POLICY/MINIMUM.

16h - HIGH FEEDRATE MODE/PRESERVE RAPID
MOVEMENT.

16i- Click OK.

L

© 2025 Langara College . All Rights Reserved

16j - The machining paths should look like this.
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Langara. MANUFACTURE MODULE - PREVIEW & POST PROCESS

& SMULATE

<« BROWSER

@ Display ) bhio .’ifl Statistics

v [ Too

4. ® (5 HT-ARC4-V2-SCRATCHmachine v11

Tool T Holder =

Transparent - S
Programmed Point o ¥ A ®
Verification  100% - Errors: 3, Warnin...
v [ Toolpath
20 Pocketl - Errors: 1
e @ P, PREVIEWING YOUR G-CODE
Show leads o 20 Pocket - Errors: 1
Show cutting mov o It Fixture+Hokder
Show points o Rotary Contour4 - Errors: 1
- - Right Click on SETUP
| i 17a - Right Click on 1.
@ Edit Mode — Altool. ' Close

\L SNNOK Compare and Edit

New Operation

17b - Select SIMULATE.

D®© &/ s e
XX i =R
Mo al. o e | |
. @ Lo Pt gt swacmen @ 17c¢ - Review any ISSUES. This can be clearance

* View

.—| Create NC Program

£ New Folder

& Generate v Model
& Simulate S

Viewpoint & vodet -~

problems resulting in collisions.
Correct your machining operations if necessary.

Show spindle direction )

Please note, the preview will show the ARC4

® SMULATE

o o @ 5 e rotation as an issue, you can disregard this.
Tool T Hoder -

B 17d - Click on the ARROW to Start the

T p— Simulation.

Show ks
Show leads

Show cutting moves

R 17e - You can adjust the preview speed with
- this slider.

Show axes

Mode

v @ stock
i 17f - Exit the Simulation here.
Accurscy — AVNE -

Transparent Verification  100% - Errors: 3, Warnin...

it s CREATING THE G-CODE

Stop on collision 3£ Fixture+Holder

20 Pocketd - Errors: 1
If Fidture+Holder

A 2 — 179 - Right click on SETUP1.

Close

17h - Select POST PROCESS.

Exit Simulation

C-eadq Q88 a

i R @ &v~-
WLLNG  TURMNG  ADDTVE  NSECTON  FABRCATON  UTLTES 17i - Enter the file name you would like.
HAHUFACTUHE'E_IQ:G: Q@@ 0?@95 @ZE?

R i — 17j - Make sure X is selected for the ROTARY
A © () HT-ARC4-V2-SCRATCHmachine v11 2 t TABI_E AXIS.

d. ® (5 HT-ARC4-V2-SCRATCHmachine v11

Q Units: in
> B8 Named Views
D & @M Origin |

g nits: in
) 17 d Views
D = g Drigin
D © (b wodg
4 © 03 setups
4 O hh,'-.‘n*:tu;:d

17k - Click on POST to save the G-Code.

F NC Program: NCProgram/

- - ._ - - #
D & © L Patternt [Circular] O Settings | Operations J ®©~a
D ® © @ [12IRotary Pocket 4 © g, setues
R @ 12] Rotary Pocket3 - :
D & (-i; @ [T12] Rotary 4 ® 0 T, Machine and post Post properties
D & @ @ [711]Rotary Pockets Use machine configuration v Configuration

D ® @ B 1403 Edit

:-':‘} -
D & @ @ [T12]Rotary Contours Compare and Edit Dost Tormach PathPilot /tormz - # &
P XV S

Rotary table axis | X

New Operation Use cascading post QIR
N (v
D X O Q _§| Create From Templa BPa
D © @ Q Program Safe retracts and home positioning
= ﬁ Part Alignment
Name/number ARC4 DEMO Formats
N (v . .
D - O @ &% Live Part Alignment File name ARC4 DEMO
P Coolant
Create NC Program| | Comment |
Output folder WORKSHOPS/MACHINEWS #8 b Tapping
] New Folder
T Post to Fusion Hub » Machine Simulation
17h B & Generate NC extension .nc > Bl
6 Simulate Unit Inches
E Post Process Open NC file in editor
> Create Manual Inspe SR ne s
Setup Sheet Create NC program
Clear Toolpath

Post Cancel
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