OneCNC Lathe Mill-Turn

With the addition of optional multi-axis modules, OneCNC Lathe can
be used for Multi-axis Mill-Turn operations.

With the activation of a Mill-Turn module you will have added icons in
the toolbox:

Stock Toolpaths

Stock Toolpaths — Lathe Expert, Lathe Professional, Lathe Express:
The Stock Toolpaths icon opens the Stock Toolpaths dialog, which
allows you to select from a range of toolpaths based on wireframe
geometry such as lines and arcs.

‘il Mode! Toolpaths

Model Toolpaths — Lathe Expert and Lathe Professional only:
The Model Toolpaths icon opens the SMT Mold Toolpaths dialog,
which has options for creating toolpaths based directly on your solid
modeling.
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OneCNC Mill - Turn Modes

The modes made available by each OneCNC module are:

C Axis Module
C Axis Face
C Axis Wrap

C + Y Module
C Axis Face
C Axis Wrap
C Axis Full
Y axis Position

C +Y + B Module
C Axis Face
C Axis Wrap
C Axis Full
Y axis Position
B axis Position

Page 2 Introduction to OneCNC Lathe Mill-Turn ©



CONTENTS

OneCNC Lathe Mill-Turn ...ccccevinsssnssssssssssssnnnssssssssssnnnnnnnnes 1

ONECNC Mill = TUIN MOAES ...t e e 2
Multi-axis machining mode selection ..o 4
Multi-axis post SEEINGS ...vviriii i 6
OneCNC Lathe C axis module........ccvervrmvrnmnsimssnasassasnnnss 7
C AXis Face MacCRhiNiNgG .....ccccvsesssnresnsessnsssnsssnsssnsssnsssnssnnnes 7
Highspeed Open Pocket. ..o 14
Chamfer MilliNg ..o e 27
Feature recognition drilling ......ccouiiiiiniiii 33
Saving Hole Feature settingsS......ocvvvieiiiiiiiii v eea s 42

C Axis Wrap machining .......c.veevsseessmsssnsssnsssnssssnsssnsssnnnns 43
Create geometry for Wrap machining .........ccoooiiiiiiiiiiicii e 46
Define a C Axis Wrap Engraving toolpath .............ooooiiiinn 54
OneCNC Lathe C+Y axis module ......c.ccvrimvamiernnsernnsasnaases 62
C Axis Full machining .......c.ccuvevessmsssmssmsmssmsassmssssnssnsnssnss 62
Define a C Axis Full toolpath ..o 63

Y Axis Position machining .......cccevesvvesssnsssnssssnsssnsssnsssnnes 07
Set a Y axis machining plane .......c.ooviiiiiiii 70
Define @ Y axis toolpath .......ccooeiniiii 72
OneCNC Lathe C+Y+B axis module.........ccvemiimierinierinnases 80
B Axis Position machining .......cccceevvesesnsssnssssnsssnsssnsssnnnns 80
Set a B axis machining plane ... 84
Create a B axis toolpath ......c.oeviiiiiiii e 87
Recreate sample toolpaths in the first position..........cccovviiiiinnn. 95
Change the B axis poSItion .......ccoiiiiieiiiiii e 98
Recreate sample toolpaths in the second position ...................... 101
ONECNC SUPPOrt...iiccciiirrssnssss s ssssnssssasnsssannsssannnssnnnns 104
ONeCNC Global OffiCeS . .ccuvimminmmrnnrranrrsnsssnsssanssanssnnssannnnns 105
Copyright Notice.....c.ciiirimimirnmirr i s s s s s s snnnas 109

Introduction to OneCNC Lathe Mill-Turn © Page 3



Multi-axis machining mode selection

NC Manager
At the top of the NC Manager the icon K E

next to the Process icon shows the

current multi-axis mode. Clicking New Fileee ——T—
. . . . . Tool it post on
on this icon will open the Multi-axis
selection dialog.
Multiaxis Machining X

Type of machining
®)C fuis Face
(0)'¥ Axis Position Machining
O C Axis Wrap

(OC pads Full

(CJB Axis Position Machining

FEEZ:D

Mote : Modules can be registered from the help menu.
oK X Cancel

Select the mode you want to use, and the image in the dialog will
show the type of machining selected.

For C Axis Face and C Axis Wrap, text boxes will appear for the input
of values relevant to those methods. Enter any values if necessary,
and click OK.

The multi-axis icon in the NC Manager will change to indicate which
multi-axis mode is currently selected.
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The icon in the NC Manager toolbar will change to indicate which axis
mode is currently selected.

C module: Lathe Expert, Lathe Professional and Lathe Express

c C Axis Face

C axis Face stock and model toolpaths are applied using geometry
parallel to the World YZ plane.

aw| C Axis Wrap

C axis Wrap applies milling toolpaths defined on flat geometry to a
cylindrical surface centered on the world X axis.

The Wrap function is often used in conjunction with the model unwrap
function which generates developed geometry from a cylindrical
model. Unwrapped or manually drawn geometry can be used to
engrave or pocket an external diameter.

C+Y module: Lathe Expert and Lathe Professional only

4> C Axis Full

A 3D model method which will mill a shape in incremental passes as
the part is rotated on the lathe axis.

. Y Axis Position

Y axis position machining involves the application of milling tool-paths
to geometry on a plane which has one axis parallel to the lathe axis.
The plane can be defined manually. If radial holes are being drilled
you can use the Plane From Hole function to generate the required
plane automatically.

C+Y+B module: Lathe Expert and Lathe Professional only

. B Axis Position

For B Axis Position toolpaths, the Planes dialog is used to define a
plane on the part, and the toolpath is defined relative to that plane.
When the part is machined, the part will rotate to the position
specified by the plane.
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Multi-axis post settings
There is a Multi-axis tab in the NC Post Settings dialog.

MNC Post Settings x

Cument Post - | Default e MNew Post Delete Post

General Coordinates Posting Format  Line Numbering  Thread Format  Multiaxis

Axis Ranges Puis Decimals : | 3 ~
Sth Axis Min : |-
Fth Axis Reset Option :
Sih s Max : Retract and insert reset format Nl
4th Axis Full Min :
Tool change on 3 axis reposition :
4h Asis Ful Max Full tool change il
4th Axis Wrap Min
4th Axis Wrap Max - C Axis Options

L Feedrate Diameter :
Multiaxis options

[ Feed = deg/imin Maximum Feedrate
] Reverse 4th axis code output Minimum Feedrate :
[ Reverse Bth axis code output Polar arc output:
[ Directional angles radius only (default)
[T No work coordinate ti Polar arc dia programming:
[ Coordinate system rotates with Sth axis E T
[] Use shortest path for angle changes Poar coordingte type
[ Palar mode allow rapids inear (default)

Mxis used for rotations (4 and 5 Axis)

Aj4th) axis around X (default) e ¥+ B futs Options

Machine plane:
Bi5th) axis around Z (default) ~ GI9-Z.Y+X o

4th axis preference for 5 axis Axis diameter programming:

Clockwise / Positive / Titt part in view ~ CEIE Ty (F=E) e

 OK M Cancel

It is essential that the settings in this dialog are correct for your
machine.

These settings directly affect the NC output and must not be changed
without a sound knowledge of posting formats and the requirements
for your machine.

For more information on Post settings, see the NC Post and Properties
topic in the Lathe NC Post and DNC Settings section of OneCNC Help.
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OneCNC Lathe C axis module

C Axis Face machining

Multiaxis Machining x

Type of machining
(®) C Axis Face
O ¥ Axis Position Machining
(O C Axis Wrap

O C axis Full

O B Axis Position Machining

Faoezzlzl

Mote : Modules can be registered from the help menu.

oK X cancel

C axis Face stock and model toolpaths are milling operations using
€| 2 tool whose axis of rotation is parallel to the lathe Z axis.

To see how they are created, we will copy a completed toolpath group
in a sample file, then delete and recreate the C axis toolpaths in the
duplicate group.
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=3 Open OneCNC File x

Lookin: |

g

Quick access

B
Desktop

Libraries

5

This PC

é

Network

Samples v | e 2 = E- Preview
Name . Type "
I Axis metric. ONECNC ONECNC File
€ Axis cap turn mill metric. ONECNC ONECNC File
3 C Axis HS face pocket engrave metric.ONECNC ONECNC File
i C iz mill turn yoke metric,ONECNC ONECNC File
3 Chuck part tailstock metric. ONECNC ONECNC File
) Conet metric.ONECNC ONECNC File
“IRough finish groove bore metric. ONECNC ONECNC File
I Sheave metric.ONECNC ONECNC File
“Jsmall bore ONECNC ONECNC File
3V Axis cone engrave face metric.ONECNC ONECNC File
3 Axis mill tum metric.ONECNC ONECNCFile
< >
File name: [ s mil tum yoke metric ONECNC v [oeen ]
Files of type: |OneCNC Files (" ONECNC," XFA) ~| | cancel |

[ Open as read-only

Open the sample file *C Axis mill turn yoke.ONECNC".

The file contains a part model and
example toolpath operations.

Use Save As to save a copy of the file as
‘Tutorial Lathe C axis face. ONECNC'.

NC Manager

In the NC manager operations list you | C Axis mill turn yoke metric

will see the example toolpath group.  [= Toolpath Group #1 Defaut pox on
[= 1:Lathe Turn Rough on
[= 2:Lathe Turn Finish on

It has Lathe turn, drill, and bore

. . . = 3:Lathe Tumn Finish on
operations, and C axis mill-turn [ &:Drill 40rmm hole on
operations marked with a C symbol. [ 5:Lathe Bore Rough on

[ &:Lathe Bore Finish on
@E?:Milltheﬂange shape on
@ [ 8:Chamfer the flange on
® "« 9:0rill 4 20mm heles on

Page 8
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Right click on the example toolpath group and click on Simulate/Rest
in the NC Manager context menu.

NC Solid Verification X

Stock

[ Awtomatic Offest: 0

Stock Model

(® Found bar

() 2D Simulation Stock Diameter
20 Stock Model StaitZ ErdZ

f Ok 3 Cancel

Fill out the Stock settings as shown, and click OK.
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= OneCNC Live Simulation - m] b3
7.53625, XB2.531, Y36.291

A Rotate

Q Zoom

@ al

L4, window

& View

PN

Compare

© Rest

P Show taol 1]

T Show holder o]

[8] Show stack u}

[& Show backplot u}
o
o

37 Show axis simulation

[ Show geometry

o Show rapid colisions
WP Show shank and holder collsions

[£] Options

Slawer

10 Sl s Do I ] | iection Off [ Step Amount || Defaut Calors

Restatt Prev  Play  Step  Mewt End

You will see the Lathe operations machine the basic shape of the part,
followed by the C axis mill operations we will be working on.

Close the simulation window when you are ready to proceed.
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NC Manager

Kl [€
. . . Tutorial Lathe C axis face
Right click on Toolpath Group #1 in — — -
the NC manager, and select Duplicate P on
Group. New Group o
Double click on the duplicate group Simulate / Rest an
and rename it ‘Practice Toolpath Post Group on
Group’. This group will now be the Backplot I

active group. Preview Toolpaths o
on

Pest All G
Simulate All

Workshift

Duplicate Group

Delete Group
MNC Manager
Tutorial Lathe C axis face
+ Toolpath Group #1 Defzuft post on
Right click on the first C axis — Practice Toolpath Group Fznuc OT GUL coin G
operation in your practice group. F= L:Lathe Turn Rough on
= 2:Lathe Tumn Finish on
= 3:Lathe Tum Finish on
[= 4:Drill 40mm hole on
[ 5:Lathe Bore Rough on
[C 6:Lathe Bere Finish on
r@@?:l\a’lilltheﬂange shape on
® [ 8:Chamfetae flange on
(® "« 9:Drill 4 20mm holes on
Edit Operation
Repick Path
Select Delete Operation from the context Tool Motes

menu. Click Yes when the confirmation

. Duplicate Operation
dialog appears. P .

Delete Operation I},

Move Up

Move Down
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NC Manager

Kl

Tuterial Lathe C axis face

+ Toolpath Group #1 Defzuit post on
— Practice Toolpath Group Fznuc OT GOL caim ©
= 1:Lathe Turn Rough on
F= 2:Lathe Turn Finish on
F= 3:Lathe Turn Finish on
[= 4:Drill 40mm hole on
[E 5:Lathe Bore Rough on
[E 6:Lathe Bore Finish on
Delete the other C axis operations in  [® I 8:Chamfer the flange on
the Practice group. @ "» %:0rill 4 203m holes on
NC Manager

Kl €

Tuterial Lathe C axis face

+ Toolpath Group #1 Defzuit post on

[~ Practice Toolpath Group Fznuc OT GOL caa

The operations list in the NC manager F= L:Lathe Turn Rough on
should now show the new Practice F= 2:Lathe Turn Finish on
Toolpath Group as the active F= 3:Lathe Tum Finish en
group, with only the original lathe Il s on
operations. [E 5:Lathe Bore R.DL.Igh on
[E 6:Lathe Bore Finish on
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Multiaxis Machining x

Type of machining
(®) C Axis Face
()Y Axis Position Machining
O C Axis Wrap

(O Axis Ful

(_)B Axis Position Machining

Faer:EI

Mote : Modules can be registered from the help menu.

~f OK X Cancel

To prepare for C axis toolpathing, click on the machining axis mode
icon and select the C Axis Face machining method.
Set Face Z at 0, and click OK.

C The icon will indicate the C axis Face mode is active.

4
C Axis Face toolpaths are created in the coordinate system of the
C-axis Plane, which corresponds to the World YZ Plane. The current
construction plane is not affected.
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Highspeed Open Pocket

Our first C axis toolpath will mill the flange shape with an open pocket
operation defined by an inner and outer boundary.

NC Manager
& [d
Click on the function named *Mill the Tuterial Lathe C axis face -
flange shape’ in the original group. — Toolpath Group #1 Defzutpost  an
= 1:Lathe Tum Reugh on
F= 2:Lathe Turn Finish on
= 3:Lathe Tumn Finish on
[= 4:Drill 40rmm hole on |_
[E 5:Lathe Bore Rough on |
[C 6:Lathe Bere Finish on
mﬁ?:Milltheflang@ shape on
@ [ &:Chamfer theliBinge on
@ “w 9:0rill 4 20mm holes on [

— Practice Toolpath Group Fanuc OT Gldne:

You will see the preview in the drawing
window of the open pocket toolpath
backplot.

Turn on the Flange layer, and turn off the Model and Construction
layers.

. You will see the inner and outer
boundary used for this toolpath.
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Before continuing make sure the Practice Toolpath Group is active.

Stock Toolpaths HS5 Pocketting

Click on the Stock Toolpaths icon and select the HS Pocketting
toolpath.

Click on the outer circular boundary to
select it as the main boundary for the
. toolpath.

An Open Pocket toolpath is allowed to
cross the main boundary.

Click on the inner boundary to select it
as a wall boundary for the toolpath.

An Open Pocket toolpath is not allowed
to cross a wall boundary.

@ Right click to end the selection process.
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Pocketing

Templates : Selecyicol

Tool Ko. [0 ] 1| Nane

Length Offset (] |0 V2| None

Diameter Offset |0 V3|None

Spindle Speed [0 ] V4 None
Spnde Diection (1O Ccow & iow

Worl Offset  |NONE ~

‘ Feedrate [0 | 3% Feed Control
PungeRate [0 |
Adiust highfesdrate (] 0
Folar Coordinate Mode
Tool Changer @
Halder  No holder
Tool Type 16MM END MILL
Overal Length [40 |
I‘ Flute Length (] 40
|

Name : [7:Mil Pocketing Stock Material  Aminium Blet Notes...

history

<lel€]¢

> Next X Cancel

The Select Tool dialog appears so you can select the tool to use
from the Tool Changer, and enter speeds and feeds along with other
relevant tool settings.

Tool Charlﬁer @

Click on the Tool Changer icon to open the Tool Changer, the OneCNC
mill tool management system in which you can store definitions for all
the tools you use.
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The Tool Changer dialog opens, with the Recent tab active.

=3 Tool Changer

Recent  Library

Favourite and current tools :

Tool# /' ‘T‘m\ ‘Faw Type ‘
g 1 16MMEND MILL Current
e o 20 MM DRILL Using
B DSSTnsert U3endgar Right... Using
W SRR e
Y  meomoaer o
W Demsermm
Gms TSRS e
—lll31 Drill 30.0 dia Using
o 04 History
=0 04 History
o 8 Hstory
o € Hstory
EH Hstory
R History

Manage Library... | CurrentLibrary Path : D:\OneCNC-XR8Y athe Expert\settings ibraries\Default|DefaultLibrary_metric.xm!

Tools you use regularly can be selected quickly from this tab.

X cancel

The list shows tools you have tagged as favourites in the Tool Library,
tools which are in use in the current file, and tools which have been
used recently.

The tools already in use in the current file will be highlighted in

yellow.

The selected tool will be displayed with its associated holder in the

preview on the right of the dialog.
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When the tool you want to use is not shown in the Favourites list, click
on the Library tab to see a categorized listing of all available tools.

3 Teol Changer o x

Recent Library

Select Tool Type:

S Tum / Face L
e [JEnable Edt Tasls
el GloOVE Search
=Dl Favourite | Description Tool Tool# |Library # | Diameter | Flutes | Load\ | Flute | Tool Holder
Material Flste  [Length |Length
o Pt
£ MM CARBIDE END MILL Carbide 0 0 1 1 0007 |11 0 ER20 COL
B Thvesd Eytermal 4 MM HSS END MILL HSS 0 0 1 4 0006 |11 » £R20 COL
o Thvead Intemal 5 MM CARBIDE END MILL Carbide 0 0 5 4 oon |13 [ ER20 COL
g oa 5 MM HSS END MILL Y 0 5 4 oon |13 40 ER20 COL,
& MM CARBIDE END MILL Carbide 0 0 6 4 002 |13 0 ER20 COL,
E £l 6 MM HSS END MILL HsS 0 0 6 4 0oz |13 40 ER20 COL
g Bul & MM CARBIDE END MILL Carbide 0 0 B 4 ools |19 40 ER20 COL,
B oa & MM HSS END MILL R 0 B 4 ools |19 4 ER20 COL,
10 MM CARBIDE END MILL Carbide 0 0 10 4 s |2 5 ER20 COL,
ol Facing 10 MM HSS END MILL HSS 0 [) 10 4 s |2 ] ER20 COL
§ coner 12 MM CAREIDE END MILL Carbide 0 0 12 4 0024 |26 55 ER20 COL,
a T 12 MM HSS END MILL o 0 4 0024 ER20 COL
-----
i! Chamfer 16 MM HSS END MILL 0 0 4 ER32 COL
§ Rodng 20 MM CARBIDE END MILL Carbide 0 0 0 4 [TaEr 75 ER40 COL,
20 MM HSS END MILL HSS 0 0 0 4 o044 |38 7 ER40 COL
G Tapered 25 MM CARBIDE END MILL Carbide 0 0 2 4 0048 |45 £ 25MMSI
a Lolipop e 2% AAMA LIS FRIN Rl 1 e o n S < LIRS on e ¥
Manage Library... | Current Library Path : D:\OneCNC-¥R8\L.athe Expert\settings\Hbraries\Default\DefaultLibrary_metric. xml ok X cancel

For this example you would click on the End Mill icon at the left of the
Tool Library to select the End Mill list. You can then select the 16MM
CARBIDE END MILL in the End Mill list, by clicking anywhere in the
row.

For this example we need a long series tool, so return to the Recent
tab and select the 16MM END MILL that is already in use.

Click OK to return to the Select Tool dialog.

For full details of milling tool and holder selection, open OneCNC
Help and see the topic:

OneCNC Mill -> Mill Common CAM Settings ->Selecting a Tool

J
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Pocketing

Templates : Selecyeol

favourites

history

Name : | 7:Mil Packetting

Tool No. [ ] 1| Nane ~
Length Offset [] |5 V2| None ~
Diameter Offset |5 V3| None v
Spindie Speed [5490 | V4 None ~

Spindee Direction (1O Ccow & Cow
Feedrate 3 Feed Control
Plunge Rate

Adjust high feedrate [] 747

Polar Coordinate Mode | ON ~

Tool Changer @
Holder  ER32 COLLET CHUCK

Tool Type | End ~ [ 16MM END MILL

Owerall Length |80
Flute Length (] (32
Diameter |16

Stock Material  Aluminium Billet Notes...

> Next X Cancel

The Select Tool dialog now shows the selected tool and its associated

holder.

Enter Tool No. 5, and select Work Offset G54 and Coolant No. 1.

Set Polar Coordinate Mode to ON.

Feedrates and spindle speeds will be calculated automatically when

we select our stock material.

Stock Materal = Mone

Click on the Stock name in the lower area of the Select Tool dialog to

open the Material List.
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1 Material Library x

# [Stock Material s5: ClE [ss  |ClR s CF [ss [ EEEE CF |5 CLF S5~
HSS  [HSS | Carbide | Carbide ncmn Tie\Tin | Tie\Tin | Tic\Tin | Cobalt | Cobalt | Ceramic| Ceramic | Diamon | Diamon [ D1
A ss Carb\de cmme
2 Aluminium Alloys T 1 1
Il-------ﬁ
Aluminium Cast 7 1 1 1 1 1 1
4 Brass Free Cutting 60 7 138 |1 8 1 B0 1 7 1 9 |1 98 1 30
5 Brass Wrought 30 7 6 1 “ 1 7 1 39 1 (] 2 15
6 Bronze 7 7 62 1 39 1 68 1 35 1 w1 1 [y
7 Copper B 7 58 1 7 1 & 1 33 1 w1 29 1 13
2 Graphite 45 7 04 1 55 1 IERE] 56 1 08 1 43 A 23
10 Iron Hard 9 7 21 1 3 1 S 1 12 1 &0 1 EJ 1 5
9 lron Soft B g a 1 % 1 5 1 3 1 e 1 71 B
11 Magnesium Alloy E3 g w7 1 B 25 1 w1 a7 1 896 |1 45
12 Molybdenum 4 g E3 1 8 1 w1 52 1 5 |1 398 |1 20
13 Monel i3 7 35 1 2 1 38 1 20 1 % 1 w1 B
14 Nickel i3 7 37 1 3 1 0 1 21 1 01 B9 1 B
15 Nimonic Alloy 7 7 16 1 10 1 i 1 B 1 % 1 k3 1 4
17 Plastic Acetal w1 FEC ] %0 SEC 663 |1 ] 50
18 Plastic Nylon &0 7 138 |1 £ 1 B 1 78 1 |1 58 1 30
19 Plastic PVC 0 7 w1 02 1 w1 £l 1 % 1 67 1 35
27 Stainless Steel Austenitic 2 i 28 1 18 1 30 1 16 1 0 1 2 1 6
28 Stainless Steel Martensitic 1 7 4 1 % 1 45 1 2 1 e 1 o B
24 Steel Alloy upto 70 Ton i3 7 I 1 % 1 45 1 3 1 e 1 71 B
26 Steel Alloy over 80 Ton 6 g 4 1 9 1 15 1 B 1 0 1 60 1 3
23 Steel Alloy up to 50 Ton 20 g 45 1 29 1 50 1 26 1 EER] 99 1 10
25 Steel Alloy up to 80 Ton 2 g 28 1 18 1 30 1 16 1 2 1 2 1 6
20 Steel Free Machining 24 7 55 1 35 1 60 1 31 1 (] B9 1 2,

55 = Suiface Speed (MPM)

Calculate spindie and feed from mateiial - CLF = Chipload Fastor (Defaultis 1.0)

Man spindle speed - [12000
[ Enatle ediing Cancel

Enable feed rounding

The Material List is a database of surface speeds for machining
materials with different tool types.

When the Calculate spindle and feed from material check box is
selected, the surface speeds are combined with tool information from
the Tool Library to calculate the speed and feed settings.

Select Aluminium Billet and click Accept. You will see the Spindle
Speed, Feedrate and Plunge Rate update automatically.

Select the check box for Adjust high feedrate, and the Max box which
appears. This is the speed for repositioning moves in the high speed
pocketing toolpath which do not require the tool to retract.

Click Next to continue.

(Plunge Rate
The Plunge Rate is calculated by default to 50% of the calculated
Feedrate. You can change it to any percentage by typing the
percentage you want in the Plunge Rate box and that will be the
new default. For instance if you enter 40% in the box the Plunge
Rate will update immediately, and 40% will be the new default.

J
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Pocketing x

Templates : Clearances

favourites

history Clearances and depths

Start & Finish Clearance [] 50

Rapid Z Plane
Plunge clearance

Selection Z: |50

Tt Do

Pick Z

Options

Retract at feed speed []
Material top from geometry

< Back > Nedt X Cancel

In the Clearances dialog, set the Rapid Z plane to 5.

Plunge Clearance is the incremental distance above the material at
which the plunge move changes from rapid to feed speed, and must
be a positive value. Enter a Plunge clearance of 1.

Select the check box for Material top from geometry, and set total
depth to 22. The selected boundaries are at Z-50, and the pocketing
will be 22 deep from that reference level.

Click Next to continue.
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Pocketing X

Templates : Machining Style

O Highspeed Closed
history

@ Highspeed Open

() Center Optimized Closed
O Tradtional
O Haghspeed Zigzag

Lasteut [] 0

Machine from stock : | No ~
Rest machine : | No rest ~

Mutiple pocket order : | By level h

< Back > Next X Cancel

Select the Highspeed-Open Machining Style.

This toolpath will machine the pocket area without crossing the inner
boundary, but is allowed to cross the outer boundary so there are no
uncut areas left.

You can compare the toolpath methods by clicking on the option
buttons and observing the preview.

Click Next when you are ready to continue.
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Pocketing

Templates : Entry and Path Settings

favourites

Approach Style

history @ Plunge

() Ramp Helix
Ads>

Advanced pathing adjustments

[ Prefer taolpath output as arcs (arc optimization)

< Back > Next X Cancel

The settings in the Path Creation dialog determine how the tool will
approach the job.

Plunge entry is suited for open pocketing where the tool will plunge
off the job.

Select Plunge and click Next.

( )\

The Ramp Helix method is more suitable for closed pockets, as the
J tool will enter the job on a spiral path which allows chips to escape.
You can use a Ramp Angle of about 3 for most operations.

L ,
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Pocketing

Templates :

histary

Auto stepover % of diameter
Stepover dstance - 56
Rough depths [] 2 ‘—‘

Finish Leave on sides

Leave onbottom : [] g

Wl taper

< Back  of Finshed 3 Cancel

Rough settings allow you to cut the pocket in multiple passes.

We do not need roughing passes for this job, so set Auto stepover of
75% and leave Rough Depths unchecked.

Set Leave on sides and Wall taper at 0.

Set Tolerance to 0.005.

Page 24
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Click Finished and the toolpath will be created.

. To preview the toolpath, turn on the
Model layer and right click on the new
toolpath in the NC manager.

Select Preview Toolpath from the NC Manager context menu.
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3 OneCNC Live Preview - m] ®
R 72, 750M, 20618

S Rotate
Q Zoom
@ al

(4, windaw
& View

 Soin

2 Show taal 1]
T Show holder 1]
37 Show axis simulation ]
[P Show geometry ]

Slower Nomal Faster

I———
10 L Rt s I+ I [ —

Restat Prev Pauss Step  Mest

The preview will show the solid model and the tool movement.

Click on Show axis simulation in the Live Preview toolbox to change
the motion mode.

Close the Live Preview window when you are ready to continue.
In the next step we will machine the chamfer on the flange. Turn

off the Model layer again so you have a clear view of the flange
boundary.
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Chamfer milling

Stock Toolpaths D Chamfer edae

To machine the chamfer on the flange, click on the Stock Toolpaths
icon in the toolbox, and select the Chamfer edge toolpath.

s

Click on the flange outline to set the
start position of the operation as shown.

Hold the cursor outside the profile and
click to set the offset side and direction
for the toolpath.

Press F3 to automatically select the rest
of the profile chain.

@ Right click to end the selection process.
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Chamfer

Templates :

history

X
Select Tool
Toal No. [2 J v1| Nane ~
Length Offset [] |2 2| None ~
Dizmeter Offset |2 V3| None ~
Spincle Speed [7321 | V4| None <
Spindle Direction []) ccw G oow
Work Offset G54 v
Feedate 3% Feed Control
Flunge Rate [1757
Adjust high feedrate [] 2514
Folar Coordnate Mode |ON ~
Tool Changer @
Helder  ER20 COLLET CHUCK
Tool Type | Chamfer | 12MM CHAMFER. 3 TIP
Overall Length [60
Flite Length (] 4.5
Diameter [12
Tip diameter [3
Taper angle
Name - [BiChamfer Stock Material  Alminium Bt Notes
> Next X Cancel

Select the 12mm chamfer tool and enter Tool No. 2.

Set Coolant to No 1 and Work Offset to G54.

Change the tool length to 60, so the tool holder will clear the part.

Select Aluminium Billet stock.

Clear the check box for Adjust high feedrate, set Polar Coordinate

Mode to On, and click Next.

Page 28
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Chamfer

Templates : Clearances

favourites

histary

Clearary

Start & Finish Clearance [] 50

Options

ces and depths

Rapid

Plunge clearance

Retract at feed speed []

< Back

Z Plane

> Next X Cancel

In the Clearances dialog, set the Rapid Z plane to 5, and plunge

clearance to 1.

Click Next to continue.
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Chamfer X

Templates : Chamfer

o

eometry Position : | 1 Nomnal 2
TpZ: 0482 [lauto
length:[5 |
Width :

Select Normal for Geometry Position, as the defining boundary is at
the intersection of the surfaces being chamfered.

Select the auto check box for Tip Z, which will calculate the Z depth
so that the flute of the cutter is centered on the chamfer.

Enter a value of 5 for Length, which is the diagonal size of the

chamfer. The Width, which is measured level with the face, will
update to 3.536.
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Entry/Exit conditions determine how the cutter approaches and leaves

the profile path.

Chamfer

Templates :

favourites

histary

Entry and exit for finishing

Leadin style - | Line-Arc
Leadout style : |Line-Ac

Overlap amaurt [] 0

)

Ertry values

Leadin Radius |5

Leadin Angle [135

Start Line Length

o

Star Line Angle

=

Exit values
Leadot Radius

Leadout Angle
End Line Length
End Line Angle

o

8

o

=

< Back

/ Finished

X Cancel

Select Line/Arc for Leadin and Leadout. Enter a Leadin Radius of 5,
Leadin Angle of 135, a Start Line Length of 5 and a Start Line Angle of

0.

Click on the icon over the Exit values to copy the Leadin settings to
the Leadout settings, and click Finished to create the toolpath.
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Z54.018, -30.346, - 70878

=3 OneCNC Live Preview

S Rotate

Q Zoom
@ al
(4, window

& View
SR

% Show taol 5]

T Show holder 5[]

§7 Show asis simulatian [}

[P Show geometry o

Slower Normal Faster

e ———

e O

all, Bl Restat: Prov: Bl | Gtop) Mo Erd SEpivt

Preview the toolpath and select the Front View.

You will be able to visually confirm that the tool holder stays clear of
the part.
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Feature recognition drilling

To drill the four holes in the flange, we will use Hole Feature
recognition. This function can find circular hole features in geometry
or solid modelling, but to avoid confusion it is best to have only one
type visible.

Turn on the Construction layer and turn off the Model and Flange
layers.

Stock Toolpaths * & Drill hole wizard

Click on the Stock Toolpaths icon and select the Drill hole wizard.
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The holes found are listed in the selection dialog.

Hole Feature Recognition x

Select Features

[#-[_]simple Hole, 20 tapered hole, 2-53.536 to 2-70 (x3)
[simple Hole, 204mm balt, 2-50 (x1)

=-[simple Hole, 20mm bolt, 20 to 2-50 (x4)

[Axa, 65

%o, vo

[x0, ves

- [Ixo, Yo

"- Sort

> Next X Cancel

Select the check box for the ‘Simple Hole 20mm bolt, Z-50 (x4)".

You will see the holes selected for drilling highlighted in the drawing
window. Click Next to proceed.
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Hole Feature Recognition

Clearances

Use geometry for material top

1. Start & Finish Clearance [] 50

2. Rapid Z Plane l:l
3. Plunge Clearance

< Back > Next X cancel

Enter 5 for the Rapid Z Plane clearance, and 1 for the Plunge
Clearance.

Select the check box to use geometry for material top.

This will set the Material Top for the drilling operation to the selected
geometry which is at Z-50.
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Now we have specified the positions and clearance values, we can
apply one or more hole operations in the settings dialog.

Hole Feature Recognition x

Settings

Hole Definitions :
 Defaults v | i

Hole Operations Center
ol Predril

Drill

Counh&ore

Countersink

Chamfer

Ream

Tap

< Back  «/ Finished ¥ Cancel

Click on Drill to add a standard drill operation. The operation appears
in the hole operations list but is not defined, so there is no preview in
the blue pane on the right of the dialog yet.
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Hole Feature Recognition

Settings

Hole Definitions :

| = Defaults

Hole Operations

Center
Predril

Drill
Counterbore
Countersink
Chamfer
Ream

Tap

< Back

«J Finished

X Cancel

Double click on the new drill operation in the hole operations list to

define the drilling settings.

Introduction to OneCNC Lathe Mill-Turn ©
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Drilling Cycle ®

Select Tool
Todl No. [9 ] 1| None ~
Length Offset [ ] 9 V2| Mone ~
Diameter Offset | 9 V3| None i
Spindle Speed [1308 | V4| None ~

Spindle Direction (] cow & ocw
Feedrate
Plunge Rate

Adjust high feedrate (] 115

Folar Coordinate Mode

Tool Changer @

I ~| 20 MM DRILL

Holder 20 MM SIDELOCK
Tool Type | Dri
Overall Length [90
Fute Length [4] |70
Diameter (20

Included angle

Mame : (3:Drl Stock Material ~ Aluminium Billet Hotes..

> Next ¥ Cancel

Click on the tool image in the Select Tool dialog, and choose the
20mm Drill from the Recent tab.

Click Accept in the Tool List to return to the tool dialog.

Click on the Stock icon and choose Aluminium Billet from the Material
List.

Select Coolant No1, and Work Offset G54. Leave Adjust high feedrate
and Polar Coordinate Mode off.
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Drilling Cycle

Cut Parameters

Hole Style

O Machine Cycle
(@ Automatic Driing
O Profile

O Helix

(O Clean cirde:

3. Material Top : 20
2. Hole Depth from Model : 50

2. Hole Depth

@ Incremental
(O Absolute

2 HoleDepth 20 |

1. Dril Through

Select Automatic Drilling for the Hole Style.

The face of the flange is at Z-50 and the flange is 20 thick.

Select Incremental for Depth Style and enter a Hole Depth of 20.

Select the Drill Through check box. This will increase the Z depth of
the drill point so that the outside of the drill passes the base of the

hole.
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Drilling Cycle

Custom Drilling

Type of Driing Drill Settings
@ Standard Dwel D
O Peck
(O Deep Hale
Retract Speed
(®) Rapid

~ O Feed
Retract to
;UU| ® Rapid Plane

O Plunge Clearance

< Back  of Fnshed X Cancel

Set the Drilling Type to Standard, with Retract to Rapid Plane and
Rapid Retract Speed.

Click Finished to end the Drill definition, and you will be returned to
the Hole Feature Recognition Settings dialog.
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Hole Feature Recognition x

Settings

Hole Definitions :

|> Defaults ~ L;_;A’
Hole Operatians Center
: Predril
Drill
Counterbore
Countersink
Chamfer

Ream

Tap

« Back  «/ Finished ¥ cancel

A cross section preview of the hole operation is displayed on the right
of the dialog.

We do not have other operations to add, so click Finished and the
drilling toolpath will be created.
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3 OneCNC Live Simulation - m] ®
253,625, X62.531, 36.291

S Rotate

Q Zoom

@ al

(4, windaw

& View

 Soin

Compare

© FRest

7 Show toal L]

T Show holder L]

[5] Show stack a]

[? Show backpla a]
a]
a]

57 Show axis simulation

[ Show geometry

W Show rapid collsiars
P Show shank and holder calisians

[£] Options

Slower

10 S s D3 [ ]| | Section Off [ Step Amourt || Defaut Colors_

Restat Prev Py Step Mewt End

Simulate the toolpath group to confirm the settings you have made.
The C-axis operations are now complete.

In this tutorial we have only covered stock toolpaths, but in Lathe

Professional and Lathe Expert solid model toolpaths are also available
in the C axis Face environment. To learn about these toolpaths, go to
the SMT 3D Toolpaths section, under OneCNC Mill in the OneCNC Help

files.

(Saving Hole Feature settings

If you define hole operations you want to re-use, you can save the
settings by clicking on the icon at the right of the Hole Definitions
selector, and selecting Save As.

Once you have saved a definition, it can be selected from the list
and used as it is, or edited and saved as a new definition.

J
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C Axis Wrap machining

Multiaxis Machining

Type of machining
(O C Axis Face

O ¥ Axis Position Machining
(® C Axis Wrap
(O C Axis Full

O B Axis Position Machining

Material Diameter :
Material Length :

Note : Modules can be registered from the help menu.
oK X cancel

A C axis Wrap toolpath is designed to apply a machining operation
4w| to a cylindrical surface.

To simplify the creation of wrap toolpaths they are defined using flat
geometry, located using the unwrapped cylinder as a reference.

To see how the toolpaths are created, we will open a sample file, then
re-create an existing C axis wrap toolpath.
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o v

Open the sample file *C Axis HS face pocket engrave.ONECNC’
Use Save As to save a copy of the file as
‘Tutorial Lathe C axis wrap.ONECNC’

In the existing toolpath group you will | NCManager

see the part has C axis Face pocket
and chamfer operations which have a  Tutorial Lathe C axis wrap

blue C icon. |— Toolpath Group #1 Defzuit post on

= 1:Lathe Turn Rough on
The text Mill-Turn on the XY plane EZ’L““ET”'” Rough o
. . F= 3:Lathe Turn Finish on
is then wrap machined around the @ [ 4:Mill Pocketting o
part in the Wrap operation named @D 5:Chamfer on
Engraving, which has a green W icon. @ uuggngraving (X axis I

The wrap toolpath has been created using the ‘Engrave All - Constant
Z' stock toolpath. We will create a new Wrap engraving toolpath in a
copy of the original Toolpath Group #1.

NC Manager

K

Tuterial Lathe C axis wrap

— Toolpath Group #1 Dsfzult post on

E Activate Group on
Right click on Toolpath Group #1 in i New Group o
. on
Eshe NC manager, and select Duplicate eE Simulate / Rest o
roup. Gn Paost Group o
U
© Backplot fgon
Preview Toolpaths
Post Al
Simulate All
Workshift

Duplicate Group%
Delete Group
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NC Manager

K
Tutorial Lathe C axis wrap
— Toolpath Group #1 Dsfzuft post on
= L:Lathe Turn Rough on
= 2:Lathe Tum Rough on
= 3:Lathe Tumn Finish on
Double click on the duplicate group @ B 4:Mill Pocketting o
d rename it ‘Practice Toolpath O D 5:Chamer o
an B @ YUY 6:Engraving EFTH on
Group”. [= Practice Toolpath Group D=r=utt Wrep poon |
F= L:Lathe Turn Rough on
This group will now be the active [ 2:Lathe Turn Rough &
group. = 3:Lathe Turn Finish on
@ @& 4:Mill Pocketting on
@ [ 5:Chamfer on
@””6:Engraving [ axis L0
NC Manager
Kl [
Tutorial Lathe C axis wrap
— Toolpath Group #1 Defzutt post on
= 1:Lathe Tum Rough on
= 2:Lathe Turn Rough on
= 3:Lathe Tum Finish on
(@ [ 4:Mill Pocketting on
@ [ 5:Chamfer on
@””6:Engraving EETH on
[ — Practice Toolpath Group Cefzut Wrzp ponn |
Delete the Wrap operation in the = L:Lathe Turn Rough on
Practice group, which is the one LTl on
named Engraving with a green W L o
. @ [ 4:Mill Pocketting on
icon. @ 3 5:Chamfer on

Now that we have a toolpath group for the wrap operation, we will
prepare the geometry it will be based on.
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Create geometry for Wrap machining

You can use an unwrapped cylinder as a reference to place a feature
at a certain position on the perimeter of a round part. We will use
this method to engrave new text at the top of the part.

{} Mode! Tools b Lmwrap cylinder

Click on the Model Tools icon and select the Unwrap cylinder function.

= .

Click on the cylindrical surface which forms the outside of the part.

A e

A rectangle which corresponds to the unwrapped cylinder will be
drawn. The right end of the rectangle corresponds to 0 degrees and
the left end corresponds to 360 degrees on the C axis.

Note: )
In 4th axis wrap mode a virtual grid is shown to indicate the wrap

' range.

\

. For clarity we have selected C axis mode while preparing
the geometry in this exercise.

L ,
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Rotate the view so you are looking down on the rectangle, with the Y
axis horizontal on the screen.

Turn off the Model layer and you will have a clear view of the
rectangle.

We will now use the Divide entity function to split the circumference
line into quadrant lengths.

J¢ Tim / Brezk 9, Divide entity

Click on the Trim/Break icon and select the Divide entity function.
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.

Click on one of the long lines that correspond to the circumference of
the circle.

Divide entity >

Mo. of divizions : I:l

F& - Calculator F 0K X Cancel

Enter 4 for the number of divisions, click OK, and right click to end
the Divide function. The line will be divided into 4 equal lengths.

/" Line / Line

Click on the Line icon. The Line function starts automatically.

To start the line, click on the endpoint of the division on the right.
This corresponds to the 90° position on the circumference.
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L3

Click on the opposite line to end the new line.

You now have a line that corresponds to 90° on the C axis.
We will use this line to position text which we will then vectorise for

engraving.
Layers
>y 4 A
—~| |Construction geometry
| [Model
—| |sTOCK
Create a new layer for the text, and —| |Test
name it Text OneCNC. Texd OneChC
D |O| Unwrap

Layers Verify History Recent
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A Text A Text

Click on the Text icon and select the Text entity function.

Enter Text X
Enter Text : Alignment :
| O Left
(®) Center
O Right

Font Attributes %

~f OK 2 Cancel

When the Enter Text dialog opens click on the Font Attributes button.

The Font Attribute dialog will open with the text settings that have
been set in the OneCNC Properties dialog.
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Font Attributes X

Type of Font Fant Attributes
() Basic Font Height :
O Line Fonts Angle D
(®) Truetype Fonts
Bold
Font name: : italic
Undeding
Strik eout

H verdana

OneCNC
Font Sample

Ok X Cancel

Change the selected font to the Truetype font Verdana, and select the
Bold option.

Enter a font height of 30, and change the angle to 90 so the text will
be rotated to align with the Y axis.

Click OK to return to the Enter Text dialog.
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Enter Text X
Enter Text : Alignment :
OneCNC
ne O Lett
(®) Center
O Right
Font Attributes

fffffff OneCNC

~f 0K 2 Cancel

Enter the text "OneCNC” and select Center alignment.

Click OK to close the Enter text dialog.
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Use the quadrant line as a guide to placing the text.

A Tex W Text to geometry

Click on the Text to geometry icon in the Text tools menu.

OneCHg |

Click on the text to convert it to geometry which can be machined.
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Define a C Axis Wrap Engraving toolpath

Multiaxis Machining X

Type of machining
() C Axis Face

O ¥ Axis Position Machining
(@) C Axis Wrap
(O C Axis Full

O B Axis Position Machining

Material Diameter :
Material Length :

Note : Modules can be registered from the help menu.
o oK X cancel

If it is not currently active, click on the axis mode selection icon and
select the C Axis Wrap option.

Enter 196 for material diameter, and -100 for material length.

Click OK and the axis mode selection icon will show that C Axis
4wW| Wrap mode is active.

Turn off all the layers in the file, and you will see a dotted outline of
the cylinder diameter. You will also see a rectangle representing the
developed cylinder.

( Note: h

OneCNC. If your machine has the 4th axis aligned with the Y axis,
program your part on the X axis and select 4th axis around Y in the
Multiaxis tab of the NC Post Settings dialog.

J The axis of the cylinder must be aligned on the World X axis in

J
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The geometry for C Axis wrap toolpaths should be kept within this
rectangle, which is positioned according to the wrap range settings in
the post. The default wrap range is from -180 to 180 which will put
the wrap spaced evenly across the Y axis.

NC Post Settings H

Currentt Post - | Default wrap ~|  New Post Delete Post

General Coordinates  Posting Format  Line Numbering  Thread Format  Muttiaxis

Axis Ranges

Huis Decimals = |3 ~
5th Aods Min -
5th Axis Reset Option
Gt fuds Max : Retract and insert reset format i
4h Aods Full Min -
Tool change on 3 axis reposition :
4t fods Full Max - Full tool change -
4th Axis Wrap Min : D
dth Axis Wrap Max : C Axis Options
Mk ot % Feedrate Diameter :
utizxis options
[[]Feed as deg/min Maximum Feedrate :
[ Reverse 4th axis code output Minimum Feedrate :
(] Reverse 5th axis code output Polar arc output:
[ Directional angles radius only (default) ~
[INo work eoordinate tit Polar arc dia programming
[ Coordinate system rotates with 5th axis as per post =
Use shortest path for angle changes
O P < < Polar coordinate type:
] Polar mode allow rapids inear (defauk) »
Axis used for rotations (4 and 5 Axis)
f + B Axis Options
Afdth) axis around X (default) ~
Machine plane:
Bi(5th) axis around Z (default) ~ G19-Z Y +X o

Axis diameter programming

radius only (defautt) ~

4th axis preference for 5 axis

Clockwise / Posttive / Titt part in view ~
f OK 3 Cancel

The unwrap cylinder function unwraps from 0 to 360, so to align the
post with the unwrapped cylinder open the post settings dialog and
change 4th Axis Wrap Min to 0 and 4th Axis Wrap Max to 360.
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T e T,

- T,

Turn off all layers except for the Text OneCNC layer and you will see
the vectorized text geometry is within the wrap range rectangle.

We are now ready to create a Wrap toolpath.
Stnu:k Toolpaths Uy Engrave all 20

Click on the Stock Toolpaths icon and select the Engrave all 2D
toolpath.

This toolpath automatically engraves all visible entities, which is why
we made sure any layers with geometry not to be engraved were
turned off.

All visible entities are automatically selected and the Select Tool dialog
will open.
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Cut All Entities 2D

Templates : Select Tool

favourites

histary

i

Neme - [B:Engraving

Toal No. [3 J v1| Nare ~
Length Offset (] 2 2| None v
Diameter Offset |3 V3| None v
Spindle Speed [12000 | V4| None v

Spindle Direction [ &) Qccw G @cw
Feedrate 32 Feed Control
Plunge Rate

Adust highfeedrate (] [0 |
O Max

Wrap Cycle Mode

Toal Changer @
Halder  ER20COLLET CHUCK

Tool Type | Ball ~| 3 MM CARBIDE BALL MILL

Overall Length |30
Flute Length ] |7
Diameter |3

Stock Material  Aluminium Billet Notes.

> Next X Cancel

Click on the tool image in the Select Tool dialog, and select the 3mm

Ball mill from the Tool List.

Click on the Stock icon and set the stock to Aluminium Billet.

Set coolant to Nol and Work Offset to G54.

Set Wrap Cycle Mode to ON and click Next.

( Note:

The wrap cycle mode selection affects how the toolpath will be

J posted.
When wrap cycle mode is set to ON, the toolpath will be posted
using the WRAP CYCLE FORMAT.

When wrap cycle mode is set to OFF, the toolpath will be posted
using the WRAP FORMAT.

J
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Cut All Entities 2D

Templates :

histary

Clearances

Clearances and depths

Start & Finish Clearance []
Rapid Z Plane
Plunge clearance : [1

Materal Z Top

i

Final Z: [-1

Pick Z

Options

Retract at feed speed []
Material top from geometry []

The Clearances dialog will open.

Set Rapid Z Plane to 5, and Plunge clearance to 1.

Set Material Z top to 0 and Final Z to -1. This means the cutter will

cut 1mm into the part.

(

( J When defining a wrap toolpath, Z0 is the World Z0 on the XY plane.

When the wrap toolpath is generated, the XY plane is wrapped to
the cylinder defined in the multiaxis dialog, so Z0 in the dialog will
be at the surface of the cylinder when the operation is posted.

~

J
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Cut All Entities 2D

Templates : Entry and Path Settings

favourites

Approach Style
history

OCut Leveks
@ Nore

< Back  of Fnished 3 Cancel

The Entry and Path Settings dialog gives you the option of cutting the
geometry in more than one pass.

For this operation, select None and click Finished to create the wrap
toolpath.
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T e T,

The backplot of the toolpath is drawn in the XY plane, relative to the
geometry it has been created from.

To see how it is wrapped to the part when machined, we will simulate
the toolpath.

NC Solid Verification X

Stock

(O Stack Model [ Automatic Offset: 0

(®) Round bar

) 2D Simulation Stock Diameter :
(0 2D Stock Model etz [0 o

F OK M Cancel

Right click on the Practice Toolpath Group and select Simulate / Rest.

Define a round bar stock with a diameter of 200, Start Z of -100 and
End Z of 2.
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=3 OneCNC Live Simulation - m] g
279.926, 97, -0.104

S Rotate
Q Zoom
@ al

[ window
&1 View
wy 5PN
Compare
@ Rest
7 Show toal m
7 Show holder m
[8] Show stock
[8? Show backpiot

P Show axis simulation

[ Shew geomety

S Show rapid calisions
WP Show shank and holder calisians

[£] Options

Slower MNomal Faster

/10 LSO - Iy ! I (] [Section 0 || StepAmount | Defaut Colers

Restat Frev  Flay  Step Mest End

You will see how the toolpath has wrapped the vectorized text
geometry around the cylinder.

The Engraving is centred on the 90° position at the top of the part.

( 3\
Note:

In Lathe Expert and Professional it is also possible to create model
toolpaths on surfaces in the unwrap position and machine them
around the circumference of the part.

Introduction to OneCNC Lathe Mill-Turn © Page 61



OneCNC Lathe C+Y axis module

C Axis Full machining

Multiaxis Machining

Type of machining

(O C Axis Face

O Y Axis Position Machining
(O C Axis Wrap
(®) C Axis Full

O B Axis Position Machining

Mote : Modules can be registered from the help menu.

oK XK cancel

C Axis Full machining is the application of solid model toolpathing
4F| in the C axis environment.

We will define a 4 axis toolpath to create the offset section in the
middle of the cam roller created in the ‘Modelling - Extrusions’ tutorial
in the OneCNC Help Tutorials.
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Define a C Axis Full toolpath

Complete the modeling by extrusion tutorial, and use Save As to save
a copy of the file as ‘Lathe Tutorial C axis ful. ONECNC"'.

Multiaxis Machining *

Type of machining
(IC Axis Face

()Y Axis Position Machining
(I C Axis Wrap
@) C Axis Full

(B Axis Position Machining

Note : Modules can be registered from the help menu.
0K X Cancel

Click on the axis mode selection icon and select the C Axis Full mode.
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@ Simultaneous Toolpaths @- 4 Pods Machining

Click on the Simultaneous Toolpaths icon and select 4 Axis Machining.

Select the 8mm carbide ball mill tool.

Templates : Select Tool

Tool No. [1 | vi[Nene »

history Length Offset [] |1 V2| None -
Diameter Offset |1 V3|one v

Spincle Speed [10981 | V4| None -

Spindle Direction [ ] cow  Cr ooow

Work Offset G54 ~

reste
Plunge Rate

Tool Changer @
Holder  ER20 COLLET CHUCK

Tool Type -_EEH ~| 8 MM CARBIDE BALL MILL
|

| vt g
| e
|
| Diameter
[
Name : [5:4Axs Fish Stock Maleial  Aluminium Blet Notes

> Next 3 Cancel

Enter 1 for the Tool No., set Coolant to No 1, and Work Offset to G54.

Click on the Stock icon and select Aluminium Billet from the Material
List.

Click Next to continue, and you will see the 4 Axis Options dialog
where all the settings which define the toolpath are made.
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Templates : 4Axis Options

favourites A B

histary

A Start : |-32
Cut method B.End: |78

® Across Model 1. Start & Finish Clearance Radius [
O Around the Model
O Spiral around

2 Clearance Radius : |42

Plunge clearance : |1
Zigzag Taolpath 3. Material Radius

Surface Tolerance

Leave for Fnish
Max Stepaver : [1.396
Start Angle
End Angle

R FEI

Incremental Angle

< Back  of Fnished 3 Cancel

In the 4 axis Options dialog, select the Across Model cut method.
Select the Zigzag Toolpath check box.

Set X Start to -32 and X End to -78, to allow the cutter to fully round
the fillets.

Enter a Clearance radius of 42, Material Radius of 40, and Surface
Tolerance of 0.005.

Set Leave for Finish at 0.
Enter O for Start Angle and 360 for End Angle.

Enter an Incremental Angle of 2, and the Maximum Stepover will
update automatically, as these two settings are related.

Click Finished to create the toolpath.
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Right click on the new operation and select Preview Toolpath to see
the new toolpath in action.

3 OneCNC Live Preview - m] ®
Z-53.616.%27.929.70

S Rotate

Q Zoom
@ al
(4, window
& View o
~ Sein ““\\\\n.
T Show ool [
T Show holder L1 3
7 Show ais simulation [} $
[? Show geomety u] s
Slawer Nomal Faster
 E— ]
I LU L I [—
al | Restat Prev Pauss Step Mewt  End SEpdmmm: <

Because we selected Zigzag Toolpath the tool runs backward and
forward over the part.

If we had not selected the Zigzag check box, the cut would be in the
same direction each time and the tool would retract after each pass
and rapid back to the next start position.

( Note: h

" The C Axis Full toolpath is only designed for finishing. There is no
roughing equivalent as this can be done more efficiently with Z
Level or Planar Roughing in Y Axis Positions.

J
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Y Axis Position machining

Multiaxis Machining x

Type of machining

(O C Axis Face

(®) ¥ Axis Position Machining
O C axis Wrap
O C axis Full

(O B Axis Position Machining

Mote : Modules can be registered from the help menu.

oK X cancel

Y axis position machining applies milling toolpaths at a position
defined by a plane which has one axis parallel to the lathe axis.

A part can have more than one plane position, but for parts with
machining on only one plane, it is simplest to use a plane parallel to
the default XY plane.

To see how a Y axis position toolpath is created, we will open a
sample file, then re-create an existing Y axis toolpath.
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Open the sample file 'Y Axis Mill Turn.ONECNC".
Use Save As to save a copy of the file as ‘Tutorial Lathe Y axis.
ONECNC".

Set view to Trimetric, and turn on all layers so you can see the
construction geometry.

NC Manager
Tutonal Lathe Y axis XFA
. . |— Toolpath Group #1 Defzutt post on

In the NC manager operations list I L:Lathe Tum Rough on
you will see an example toolpath E= 2:Lathe Turn Finish on
group, which has three Y axis position ' € [ 3:Mill Flat area on
toolpaths marked with ared Y @ “+ 4:0rill dmm holes on
symbol. & "« 5:Counter bore hole on

®u 6:Engrave text on
We will recreate a Y axis toolpath in a | @ 7:Cut seal groove =
copy of the example group.

NC Manager

Tutorial Lathe ¥ axis

— Toolpath Group #1 Defzutt post oﬂ
FE 1:L5 Activate Group
=212
Mew Grou
Ly JaER g
9 " 2D Simulate / Rest
Right click on the Toolpath Group GLLS:C Post Group
#1 heading in the NC manager, and @YW o @t
f ® -7 i
select Duplicate Group. ' Preview Toolpaths
Post All
Sirnulate All
Workshift
Duplicate Group
Delete Group
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NC Manager

Tutorial Lathe Y axis

— Toolpath Group #1 Defzuft post on
Double click on the duplicate group ::l:LathET”m Rough o
oy K 2:Lathe Turn Finish on
and re,name it *Practice Toolpath © [ 3:Mil Flat area on
Group”. © *» &:Drill 4mm holes on
9 “w 5:Counter bore hole on
This group will now be the active @ U 6:Engrave text on
group. @ ! 7:Cut seal groove on
|— Practice Toolpath Group Defauitpost  on
= L:Lathe Turn Rough on
= 2:Lathe Turn Finish on
€9 & 2:Mill Flat area on
£ s 4:06ill 4mm heles on
9 “w 5:Counter bore hole on
® YUY 6:Engrave text on
@ ! 7:Cut seal groove on

NC Manager

Tutorial Lathe Y axis

— Toolpath Group #1 Defzuft post on
= 1:Lathe Tum Rough on
= 2:Lathe Tumn Finish on

Delete the Y axis operation ‘3: Mill @ [ 3:Mill Flat area on
flat area’ in your practice group. @ "« 4:Drill 4mm holes on

&) " 5:Counter bore hole on
WU 5.

Your NC Manager tab should now @I_,G'E”g'“em‘t o
hown @ ! 7:Cut seal groove on

appear as s ' [ — Practice Toolpath Group C:zzutpes  on
= 1:Lathe Turn Rough on

F= 2:Lathe Turn Finish on

£ s 4:06ill 4mm heles on

9 “w 5:Counter bore hole on

(® YUY :Engrave text on

@ ! 7:Cut seal groove on
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Set a Y axis machining plane

Click on the Plane icon to open the Planes dialog, and select the check
box for Display active plane.

Planes x
ppiawap ﬁ 0@
Sg:i‘::t'a;::e ——-| Make sure the XY default plane is
C-Axis Plans canao| Selected, and select the Push or Pull
XY Default Plane S| Plane command.
%Z Plane BO A-S0
YZ Plane B-50 AO
Save
[use plane coordinate system
[~ Display active plane X Close
Drag Plane *
[rrag Amount

F8-Calculator < 0K X Cancel

Enter a value of 10 to move the plane 10mm in Z.

The plane will be moved to the level of the flat on the part.
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Planes =

Fprogwe P dO0E

Saved Planes :

Current plane BO AD
C-Axis Plane B-90 AD
XY Default Plane BO A0
¥Z Plane EO A-S0
Z Plane E-20 A0
Open the Planes dialog again and
click Save to save the plane for future
5
E‘E reference.
[Juse plane coordinate system
[ bisplay active plane X Close
7p|ane name n
¥ ais plane 1 | Enter a name for the plane and click OK.

o 0K X Cancel

Planes X

pr@Fmme P 0@

Saved Planes :

Current plane BO AD

C-Axis Plane B-90 AD

%Y Default Plane BO AD

¥Z Plane soa90| In this example we are only using one
YZPlane 85040 plane but if a part requires multiple Y
Y axis plane 1 BO AD

axis positions it is good practice to save
all the planes you need at the outset.

Save

[JUse plane coordinate system
Display active plane X Close

BO AO to the right of the plane name refers to the planes orientation.
The A angle defines rotation about the world X (lathe Z) axis. The

B angle defines rotation about the world Y (lathe X) axis. For Y axis
position machining, the plane can have any A angle, but must have a
B angle of 0.
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Define a Y axis toolpath

Multiaxis Machining X

Type of machining
(OC Axis Face

(®) Y Axis Position Machining
O C Axis Wrap
OC Ads Full

(CJB Axis Position Machining

Mote : Modules can be registered from the help menu.
oK X Cancel

Click on the multi-axis selection icon and select Y axis position
machining.

The Y axis position mode icon will be displayed in the NC
Manager.

Stnc:k Toolpaths HS Pocketting

Click on the Stock Toolpaths icon in the toolbox, and select HS
Pocketing.

Pick the rectangular boundary as shown. Right click to end the
selection process.
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Pocketing

Templates :

favourites

histary

3
Select Tool
Tool No. [1 J 1| Nare ~
Length Offset (] |1 v2|None ~
Diameter Offset |1 V3|Nore ~
Spinde Speed [5430 | V4 None v
Spindle Direction [ ] ccw G ow
Work Offset [G54 v
Feedrate 3 Feed Control
Flunge Rate [373
Adjust high feedrate [] 747
Tool Changer @
Helder 20 MM ER COLLET CHUCK
Tool Type | End | 16 MM CARBIDE END MILL
Overall Length [60
Fite Length ] |32
Diameter [16
Neme - [3:Mil Pocketting Stock Material  Aluminium Bilet Notes
> Next X Cancel

The Mill Select Tool dialog appears.

Open the Tool Changer and select the 16mm carbide end mill. Click

Accept to return to the toolpath wizard.

Click on the Stock name in the lower right corner and select

Aluminium Billet from the Material List.

Set Coolant to No 1 and Work Offset to G54.

Clear the box for Adjust high feedrate, then click Next to continue.

Introduction to OneCNC Lathe Mill-Turn ©

Page 73



Pocketing

Templates :

histary

Clearances

Clearances and depths

Start & Finish Clearance [] 15

Rapid Z Plane

Plunge clearance

Materal Z Top

E—

Pick Z

Final Z

Options

Retract at feed speed []
Material top from geometry []

< Back > Next X Cancel

Clearances are defined from the current plane.

Set Rapid Z plane to 15 and Plunge clearance to 1

Set Material Z top to 10.

Set Final Z to 0, and click Next to continue.
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Pocketing x

Templates : Machining Style

favourites

O Highspeed Closed

histary

O Highspeed Open

() Center Optimized Closed
@® Tradtional
O Highspeed Zigzag

Lasteut [] 0

Lift between cuts on last depth

< Back > Next X Cancel

Set the Machining Style to Traditional, which is a simple closed pocket
method.

Click Next to continue.
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Pocketing

Templates :

history

Entry and Path Settings

Approach Style
® Plunge
O Ramp Helix
(O Ramp Zazag
O Ramp on Toolpath
O Fre Dil

25

Ertry Postion

@ Automatic

() Select an entry position

Spiral Direction
O Spiral Outwards
® Spiral Inwards
Tool Direction

@ Ciimb Miling ! >

(O Conventional

< Back > Next X Cancel

For a Traditional pocketing toolpath you have to set more options than
for high speed machining.

Select Plunge entry, Automatic entry position, Spiral Inwards, and

Climb milling.

Click Next when you are ready to continue.
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Pocketing

Templates : Rough settings

favourites

histary

Finish Leave on sides

Leave onbottom : [] |g

Auto stepover %

Stepover distance - |12

Rough depths [] |2

Wallaper

of diameter l I

.

< Back

> Next

X Cancel

Rough settings allow you to cut the pocket in multiple passes.

For this operation set Auto stepover at 75%, clear the Rough Depths
check box, and set Leave on sides and Wall taper at 0.
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Pocketing

Templates :

histary

Finish settings

Firishing - | None

Firizh depths : |0

Compensation - | Automatic

< Back  of Finshed 3 Cancel

Finish settings give you the option of creating final finish passes.

For this operation leave Finishing set to None, and click Finished.
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The toolpath is calculated, and you will see a preview of the toolpath
in the drawing window.

In the NC manager operations list, the pocketing toolpath will show as
a new listing at the end of the group.

NC Manager
Kl &

Tutorial Lathe Y axis
— Toolpath Group #1 Defzuit post on
[= 1:Lathe Tum Rough on
= 2:Lathe Turn Finish on
€ & 3:Mill Flat area on
ﬂ " 4:Drill 4mm holes on
ﬂ “» 5:Counter bore hole on
(@ YUY G:Engrave text on
@ ! 7:Cut seal groove on
— Practice Toolpath Group Defautpost on
Hold the mouse pointer down on the = L:Lathe Turn Rough on
toolpath and drag it to its correct S on
. _ﬂ s 4:Drill 4 es on
pOSItlon. ﬂ "« 5:Counter bore hole on
® YUY G:Engrave text on
(@ ! 7:Cut seal groove on
[ @ [ 7:Mill Pocketting on

The Practice Toolpath Group is now complete.
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OneCNC Lathe C+Y+B axis module

B Axis Position machining

Multiaxis Machining x

Type of machining

(O C Axis Face

O ¥ Axis Position Machining
(O c axis Wrap
O c axis Full

@ B Axis Position Machining

Mote : Modules can be registered from the help menu.

oK X cancel

B axis position machining applies milling toolpaths to geometry on
a plane rotated about the machines Y axis.

As the part can be rotated on the lathe axis, the plane can be at any
orientation in OneCNC. Complete ‘CAD Tutorial 4 - Working with
planes’ before commencing this tutorial.
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We will work with a copy of this sample part file in this tutorial.
Open the sample file '‘B_AXIS.ONECNC’, and use Save As to save a
copy as ‘Tutorial Lathe B axis.ONECNC".

. NC Manager
In the NC manager there is an
example toolpath group. ElE
Tutorial Lathe B axis
The B axis operations are those [= :;":‘h‘:?“":ldm“”m on
. :Rough Turn Body on
marked with a dark blue B symbol. = 2-Rough Tum Face o
. . = 3:Finish Turn Body on
This part also has C axis face and @ [ 4:Face Angled Pocket on
wrap operations, which are explained @ [ 5:Hs Closed Pocket on
in their relevant sections. @ "+ 6:C-Bore pocket holes on
G "« 7:06ill pocket face holes on
(]| 8:0pen Pocket Face Boss on
@ [ 9:0pen Pocket Boss on
p
@ ¥ 10:Chamfer Boss on
e " 11:Drill and Counterbore Boss an
@ ¥ 12:0rill Flange on
@EB:FIange Hole Facing on
@ YUY 14:Engrave Flange EEEH on
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- OneCNC Live Simulation

QY Rotats
Q Zaom
@, al

L4 window
&5 View

~ 3PN

Compare
© Rest

T Show toal e
T Show holder e

& Show axis simulation u]
[P Show geometry o

] Dptions:

Slowser Narmal Faster

[E=HE=R (=

¥-18.954 Y23.144 71 886

MEH S e e — T
L, [Sestion0ii v |[Step dmount v |[Defaut Colors+ |

Step  Mest End

Simulate Toolpath Group #1 to see how the toolpaths are carried out,
with the part rotating between plane positions.

Close the simulation when you are ready to continue.

The first B axis operation in the
example toolpath group is a high
speed pocketing operation which
creates the angled face.

We will recreate this B axis toolpath
in a new toolpath group.
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NC Manager

Kl [

Tutorial Lathe B axis

— Toolpath Group #1 Defzuit post on
= 1:Rough Turm Body on
= 2:Rough Turn Face on
= 3:Finish Turn Body on

r@ﬁ 4:Face Angled Pocket on

@ [E 5:HS Closed Pocket % on

© "« 6:C-Bore pocket holes on

G s 7:0rill pocket face holes on

(]| 8:0pen Pocket Face Boss on

9 i} 9:0pen Pocket Boss on

e ¥ 10:Chamfer Boss on

@ "« 11:Drill and Counterbore Boss an

® V. 12:Drill Flange on

@EB:FIange Hole Facing on

@ U¥ 14:Engrave Flange E¥F™H on
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Right click in the NC manager, and
select New Group.

Double click on the new group and

’

rename it ‘Practice Toolpath Group’.

This group will now be the active
group.

Your NC Manager tab should now
appear as shown.
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NC Manager

K€

Tutorial Lathe B axis

— Toolpath Group #1 Defzuft post ﬂ
F1: Activate Group pn
Pf & Mew Group "
=3 % on
9@4: Simulate / Rest on
Om:s: Post Grou pn
Qs ’
o " ?' Backplot "
- - on
OFE: Preview Toolpaths bn
OEs Post All I
OB e "
Q%11 imulate »
B2 workshift on
BE13 on
uu
@Lu Duplicate Group .
Delete Group
NC Manager
Tutorial Lathe B axis
— Toolpath Group #1 Defzut post on
= 1:Rough Tum Body on
F= 2:Rough Turn Face on
= 3:Finish Turn Body on
@ & 4:Face Angled Pocket on
9
@ [@ 5:HS Closed Pocket on
9 “w 0:C-Bore pocket holes on
p
@ s T:Drill pocket face holes on
p
GES:Open Pocket Face Boss on
GEQ:Open Pocket Boss on
© [ 10:Chamfer Boss on
9 “w 11:Drill and Counterbore Boss on
@ N 12:Drill Flange on
9
@ElB:Flan e Hole Facin on
g g
@ YUY 14:Engrave Flange [ axis [

| Practice Toolpath Group Defauttpost on |
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Set a B axis machining plane

Set the view to Isometric, so that the angled pocket is visible.

We will create and save a plane on the semi-elliptical surface at the
top of the pocket.

Planes X
FRPWA P 4DOO
w Create plane from points i
Current plane BO AD
C-Axis Plane B-90 A
XY Default Plane EO AD
%Z Plane B0 A-90
¥Z Plane E-90 AD
Face Boss Plane B-45 A-180
Face Pocket Plane B-45 A0

Save
[ use plane coordinate system
Digplay active plane X Close

Open the Planes dialog and click on the Plane from points icon.
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Click on the lower left corner of the angled face to select it as the
origin of the new plane.

Click on the lower right corner of the angled face to select it as the X
axis direction in the new plane.

Click on the endpoint at the top of the angled face to define the Y axis
direction in the new plane.
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The plane has now been defined.

Click Save in the Plane dialog.

Planes x

if}ﬁﬂﬁb‘ﬂgﬂ@

saved P| Create plane from points i

Current plane BO AD
C-Axis Plane B-90 AD
®Y Default Plane B0 AD
%Z Plane EO A-90
¥Z Plane E-90 AD
Face Boss Plane B-45 A-180
Face Pocket Plane B-45 A0
Save

s

[Juse plane coordinate system
Display active plane H Close

plane name n

Angled pocket |

«f 0K X Cancel

Name the plane Angled pocket.

We can now return to this plane at any time by selecting it in the
Planes dialog.
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Create a B axis toolpath

Multiaxis Machining X

Type of machining
(J)C Axis Face

(O Axis Position Machining
(O Axis Wrap
(D¢ axis Full

(®) B Axis Position Machining

Mote : Modules can be registered from the help menu,
oK K cancel

Click on the multi-axis selection icon and select B axis position
machining.

. The B axis position mode icon will be displayed in the NC
Manager, and the plane will change colour.

Right click on the operation named 4: Face Angled Pocket, and select
Backplot. You should now see the toolpath as it appears here.

Click Undo to clear the backplot from the screen.

Introduction to OneCNC Lathe Mill-Turn © Page 87



The operation is a high speed open pocket toolpath based on the
outer boundary of the flat surface it mills to.

€3 Mode! Tools 4 Bxdract an edge

Open the Model Tools menu in the Toolbox and select Extract an edge.

Click on the curved edge of the surface we want to machine to create
the curved part of the boundary.

Click on the straight edge of the surface to complete the boundary.
You can rotate the view to be sure of selecting the straight edge and
not the surface below it.
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Stock Toolpaths HS Pocketting

Open the Toolbox Stock Toolpaths menu and select HS Pocketing.

Select the new boundary, and right click to end the selection stage.

Pocketing x
Templates : Select Tool
favourites Tool No. [6 ] 1| Nane. v
history Length Offset [ ] |6 V2| None v
Diameter Offset & V3| None v
Spindle Speed [3514 | V4|None ~
Spindle Direction [ ] cow G ow
Work Offset [G54 o

Feedrate 3 Feed Control
Plunge Rate
Adiust high feedrate (7] | Max
Max

Tool Changer @
Holder 25 MM SIDELOCK

Tool Type 25 MM CAREBIDE END MILL
Overall Length
Flute Length

Mame - | 1:Mil Pocketting Stock Mateial  Aluminium Bt Notes

> Next X Cancel

Select the 25mm carbide end mill from the Tool Library, and enter the
settings for it as shown.
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Pocketing

Templates :

histary

Clearances

Clearances and depths
Start & Finish Clearance
Rapid Z Plane
Plnge clearance : [1

Materal ZTop : [36

11T

Final Z

Options

Retract at feed speed []
Material top from geometry []

Clearances are defined from the current plane.

Select the Start and Finish Clearance check box and enter a value of
100. This will keep the tool away from the part while it is indexing.

Set Rapid Z plane to 50 and Plunge clearance to 1.

Set Material Z top to 36.

Set Final Z to 0, and click Next to continue.
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Pocketing x

Templates : Machining Style

favourites

O Highspeed Closed
history

® Highspeed Open

() Center Optimized Closed
O Tradtional
O Highspeed Zigzag

Lastewt [ 0

Machine from stock : | No ~

Rest machine : | No rest operations available: ~

< Back > Next X Cancel

Select the Highspeed Open strategy.
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Pocketing X

Templates : Entry and Path Settings

Approach Style

history @ Plunge

Oans i ﬁ-

Advanced pathing adjustments

[ Prefer taoipath output as arcs (arc optimization)

< Back > Next X Cancel

In the Enry and Path Settngs dialog select Plunge entry.
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Pocketing

Templates :

Rough settings

Auto stepover [2] [20 ] % of diameter
Stepover dstance - |5
Rough depths [] |2 ‘—‘

Finish Leave on sides

Leave onbottom : [] |g

Tolerance:

< Back

~f Finished X Cancel

The Rough Settings dialog controls the action of the toolpath.

Highspeed machining is designed to use a greater depth of cut and
reduced stepover. Stepover of up to 30% of the tool diameter with
2 x tool diameter depth of cut will create an efficient toolpath which
uses more of the flank of the tool.

For this toolpath, change the Auto stepover to 20%, and clear the
Rough depths check box. Enter O for Leave on sides.

Click Finished to create the toolpath.
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Backplot the new operation to see the path the tool will take to
machine the flat.

Click Undo to clear the backplot from the screen.

3 OneCNC Live Preview - u] X

Z11.429,X11.429, 55393

& Riotate
Q Zaom
@ 4

[ window
& View

Zv Spin

D Show toal L1}
T Show holder mm
£ Show ais simulation 5]
[P Show geomety o

Slower Nomal Faster
— === ||

»

- e e [ L [ E———
alll Festat Frev Pause Step  MNest End Step Amaunt

A preview of the toolpath shows it is safe to use plunge entry in this
case because the open high speed pocketing strategy always plunges
the tool outside the pocket boundary.
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Recreate sample toolpaths in the first position

To complete the B Axis operations for this plane position, re-create
the example toolpaths in the original toolpath group.

Click on the operation named 5:HS Closed Pocket in the original group
and observe the preview in the drawing window. This toolpath is a
Closed highspeed pocket operation based on wireframe geometry.

Pocketing

Templates : Select Tool
P
svouritas — i -
history Length Offset [] |2 V2| None ~
Diameter Offset |2 V3| None -
Spindle Speed [10981 | V4| None -

Spinde Direction [] ) ccw (G micw
Feedrate 3 Feed Control

Plunge Rate

Adiust high feedrate [7]

[ Max
Tool Changer @

Holder 20 MM ER COLLET CHUCK.
Tool Type m 8 MM CARBIDE END MILL
Overall Length [40
Fute Length 19
Diameter |8

N ‘5 HS Closed Pocket Stock Material  Aluminium Billet Motes

> Next X Cancel

The toolpath can be reproduced easily by opening the original
toolpath for editing and saving the settings as a template.
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Turn on the Construction layer to see the boundary of the pocket.
You can now re-create the HS pocket operation using the boundary
and template you have saved.

This image shows a section of the model on the XZ plane, with a
backplot of the next operation which is named 6:C-Bore pocket holes.

This operation has been created using the OneCNC Hole Feature

recognition function, and is made up of two helical counterbore
toolpaths.
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Hole Feature Recognition

Settings

Hole Definitions :

< Badk

«ff Finished

> Defaults v
Hole Operations Center Save
i Counter Bore Predril Save as
t Counter Bore |>’
Drill
Rename
Counterbore
Revert
Countersink
Delete
Chamfer
Ream
Tap

X Cancel

You can re-create this toolpath and the next easily by saving hole
definitions in the last stage of the Hole Feature recognition dialog.
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The next operation, named 7:Drill pocket face holes, drills the 4mm
diameter holes in the face around the pocket.

When you have re-created the toolpaths at this plane position, you
will be ready to proceed to the next B Axis position.

The next four operations create the angled boss opposite the pocket,
using a plane based on the flat surface around the boss.

Change the B axis position

To get a clear view of the boss, we will rotate the isometric view by
180°, using a temporary view plane.

Planes e

gl I@e P % @

Saved Planes : . ) -

Current plane sasa0| With the view set to Isometric, open the
Cotis Plane 2040/ Planes dialog and click on the Plane from
XY Default Plane BO AD A

XZ Plane aaoo| SCreen icon.

YZ Plane B-00 AQ

Angled podket s-4540| The current plane will now correspond to
Face Boss Plane B-45 A-180 i X

Face Pocket Plane sann0 the Isometric view.

Save

[Juse plane coordinate system
Display active plane X Close
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Rotation Amounts

F& - Calculator

» Rotation : {180
Y Rotation :
Z Rotation :
Flare ¥ Tilt :
Flare v Tilt :

T,

Flane Z Tilt :

f 0K X Cancel

Click on the Rotate Plane icon, and rotate the plane by 180° about the

X axis.

Save the new plane as Boss view plane, so you can return to this view

easily.

Select View -

= Cad View

jj Flane h Open the View selector, and click on the Plane icon.

() Top Wiew [30]
@ Front View
B Left Wiew

57 Bottom View
E7) Back View
B Cois Miew
T Defaul

7 1 sometiic

m Trimetnic
fI:I Dirnetric:
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The view will rotate so you have a clear view of the boss feature.

This plane was useful to set the view but it isn‘t the plane we want to
machine to.

Use the Plane from surface command to define a plane on the flat
around the boss as shown. Save the plane as Angled boss.
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Recreate sample toolpaths in the second position

To complete the B Axis operations for this position, edit the toolpaths
in the original toolpath group to create templates, and re-create them
in your new group.

Backplot the operations 8:0pen Pocket Face Boss and 9:0pen Pocket
Boss and you will see how the boss has been created.

Note that the 9:0pen Pocket Boss operation is defined with an internal
circular boundary to preserve the boss itself, and uses a bullnose
cutter to create the fillet at the base of the boss.

The next operation is 10:Chamfer Boss which is similar to that
described in the C axis Face section.
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The 11:Drill and Counterbore Boss is a Hole Recognition operation like
that for the pocket side of the part.

The remaining operations in the toolpath group are C axis face and
wrap operations to complete the part.

C Axis Face operations are used to drill and spot face the flange.

Page 102 Introduction to OneCNC Lathe Mill-Turn ©



The text is engraved on the rim using a C Axis Wrap operation defined
with vectorized text on the XY plane.

You have now seen how this part is created.
What may have looked like a complex part at first is actually a

straightforward programming exercise if you progress logically
through the machining strategy one step at a time.
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OneCNC Support

For assistance contact the OneCNC office for your location.

If you are emailing a support question, it will help us to help you if
you zip and attach the file you are having a problem with, and include
the following information:

Client Number

Click on Help > About OneCNC. Your client number is a five digit
number with the prefix CN. The number is the same as your dongle
number.

Version
Click on Help > About OneCNC to find the exact version you are
running, e.g. 62.79

OneCNC product
The type and level of OneCNC such as Mill Expert.

Units
Please let us know if the file is drawn in metric or imperial units.
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OneCNC Global Offices

Australia

Benelux

Denmark

France

Germany

India

Indonesia

OneCNC Australia

Phone +61 (0)7 3286 2527
Fax +61 (0)7 3286 4992
Email support@onecnc.com.au
Internet www.onecnc.com.au

OneCNC Benelux

Phone +31 (0) 40 22 66 212
Fax +31 (0) 40 22 40 794
Email support@onecnc.nl
Internet www.onecnc.nl

OneCNC Denmark

Phone + 45 20 40 02 68
Fax + 45 20 40 02 68
Email support@onecnc.dk
Internet www.onecnc.dk

OneCNC France

Phone + 33 (0)4 72 33 38 74
Fax + 33 (0)4 7291 42 92
Email support@onecnc.fr
Internet www.onecnc.fr

OneCNC Germany

Phone +49(0)5261 288940
Fax +49(0)5261 2889449
Email support@onecnc.de
Internet www.onecnc.de
OneCNC India

Phone +61 7 3286 2527

Email support@onecnc.com.au
Internet www.onecnc.in

OneCNC Indonesia

Phone +62 31 8411187
Email support@onecnc.id
Internet www.onecnc.co.id
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Ireland
OneCNC Ireland

Phone +353 7196 33200

Fax +353 7196 33500

Email support@onecnc.co.uk

Internet WWWw.onecnc.co.uk
Italy

OneCNC ltaly

Phone +39 393 438 3373

Fax +39 178 271 6215

Email support@onecnc.it

Internet www.onecnc.it
Japan

OneCNC Japan

Phone +81 (0)72 760 3134

Fax +81 (0)72 760 3135

Email onecnc@onecnc.co.jp

Internet WWW.0Nnecnc.co.jp
Korea

OneCNC Korea

Phone + 82 31 695 7250

Fax + 82 31 695 7253

Email support@onecnc.kr

Internet www.onecnc.kr
Mexico

OneCNC Mexico

Phone +52 (55) 85017429

Email esanchez@onecnc.com.mx

Internet WWW.onecnc.com.mx
Portugal

OneCNC Iberia

Phone +34 936 473 117

Email josep.soler@1cnc.es

Internet www.onecnc.es
Poland

OneCNC Poland

Phone +48(0)22 388 3460

Fax +48(0)22 388 3461

Email support@onecnc.pl

Internet www.onecnc.pl

Page 106 Introduction to OneCNC Lathe Mill-Turn ©



South Africa
OneCNC South Africa

Phone +27 31 7014732

Fax +27 31 7014736

Email sredman@iafrica.com

Internet WWW.onecnc.net
Spain

OneCNC lberia

Phone +34 936 473 117

Email josep.soler@1lcnc.es

Internet WWWw.onecnc.es
Sweden

OneCNC Sweden

Phone +46 (0)35-7777030

Fax +46 (0)35-7777031

Email support@onecnc.se

Internet WWWw.onecnc.se
Taiwan

OneCNC Taiwan

Phone + 886 2 26665010

Fax + 886 2 26660917

Email chou@wvision.asia

Internet WWww.onecnc.com.tw

United Kingdom

OneCNC UK
Phone +44 (0) 190 237 3054
Fax +44 (0) 190 237 5593
Email support@onecnc.co.uk
Internet WWW.0Nnecnc.co.uk
USA
OneCNC LLC
Toll Free +1 877 626 1262
Phone +1 813 874 2335
Fax +1 813 874 2919
Email support@onecnc.com
Internet www.onecnc.com
USA California
OneCNC West
Phone +1 909 931 7811
Fax +1 909 985 6967
Email support@onecncwest.com
Internet www.onecncwest.com
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Copyright Notice

Copyright Notice
Copyright © 2020  All Rights Reserved

This publication or parts thereof, may not be reproduced in any form,
by any method, for any purpose.

Trademarks

The following are registered trademarks of QARM Pty Ltd, in Australia
and/or other countries: OneCNC XR8, OneCNC XR7, OneCNC XR6,
OneCNC XR5, OneCNC XR4, OneCNC XR3, OneCNC XR2, OneCNC XR,
OneCNC XP, OneCNC 2003, OneCNC 2000, OneCNC, AusWire, AusMill,
AusCAD, AusCADCAM, NCSentry, NCLink.

Third-Party Trademarks

All other brand names, product names or trademarks belong to their
respective holders.
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QARM Pty Ltd. MAKES NO WARRANTY, EITHER EXPRESSED

OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, REGARDING THESE MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE SOLELY ON AN “AS-IS” BASIS. IN NO
EVENT SHALL QARM Pty Ltd BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IN
CONNECTION WITH OR ARISING OUT OF PURCHASE OR USE OF
THESE MATERIALS. THE SOLE AND EXCLUSIVE LIABILITY QARM Pty
Ltd., REGARDLESS OF THE FORM OF ACTION, SHALL NOT EXCEED
THE PURCHASE PRICE OF THE MATERIALS DESCRIBED HEREIN.

QARM Pty Ltd reserves the right to revise and improve its products as
it sees fit. This publication describes the state of this product at the
time of its publication, and may not reflect the product at all times in
the future.
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