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OneCNC Mill is a hybrid CAD-CAM system with a user-friendly
interface. OneCNC Mill simplifies the process of defining toolpaths for
the machining of parts using CNC milling machines with up to 5 axes.

OneCNC integrates the Microsoft Windows interface with a powerful
CAD engine. Parts can be designed and modeled in OneCNC, or
imported from 2D or 3D CAD files. The part model and geometry
data is directly available to the inbuilt CAM functions.

The purpose of this Manual
This manual covers OneCNC Mill Expert, Professional, Advantage, and
Express. The manual provides information on how to get started and
use OneCNC, it is not designed as a machining instruction manual.

Much of the information in this manual is also contained in the

OneCNC Help file, which also contains tutorials and reference
information about available procedures and commands.
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OneCNC Environment

OneCNC has been designed as an integrated manufacturing
environment, with purpose built interaction between the CAD and
CAM functions.

New users familiar with Windows-based software will be at home
with the well organized pull-down menus, toolbox and shortcut keys
together with meaningful graphics included throughout the software
interface.

The interface is similar to other common Windows-based drawing
software and provides compact access to frequently used functions.
Users experienced with other mechanical CAD software will appreciate
the ability to customize the functionality in a way they are used to
using.

CAD functions
The CAD functions are used to draw and create parts.
Line, arc, and spline geometry can be combined with NURBS surfaces
and solids in a hybrid modeling process. As well as the complete CAD
functions for constructing parts from scratch, robust translators are
provided for importing parts in other formats. 2D drawing and 3D
modeling methods have been designed for ease of use.

CAM functions
The CAM functions are used to create the required NC program
toolpaths for CNC machining of your parts. Toolpaths can be edited
and reviewed in the NC Manager, which also has functions for
backplot, real time preview, and metal removal simulation.

Multiple Views
OneCNC can show single or multiple views of the same object or
model. Any view can be dynamically panned, rotated or zoomed.
Multiple views make it easier for you to create complex models. While
in @a command it is possible to select a point in one view and then
select the next point from another view.

Multiple Document
You can have more than one part drawing open in OneCNC. This
makes it easy to cut and paste from one drawing to another and
toggle between drawings. The Recent File tab shows previews of
files to help you quickly find the drawing you want. Document
management is simple in OneCNC due to the fact that the CAM data is
stored in the drawing file.
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OneCNC Installation

Minimum System Requirements

Operating System
Microsoft Windows 10, 8, 7, Vista or Windows XP (32 or 64bit)
Internet Explorer 7 or later
NTFS File System is recommended

Hardware
Minimum 1 GB of quality memory for Windows XP, or 3 GB of quality
memory for Windows 8, 7, or Vista, especially if working with complex
parts.

Pentium 4 single, dual, or quad core PC. AMD Athlon can be used
only if later than 2004 with specs equal to the Pentium 4.

NVIDIA GeForce or similar OpenGL and DirectX graphics card,
minimum 1Gb. It is essential you download and install the latest
graphics driver for your card, as drivers supplied on install discs may
be outdated due to production lead times.

A mouse with 3 or more buttons and a scroll wheel.

One available USB 1.1 or 2.0 port or a suitable parallel port depending
on which licensing dongle you have.

CD-ROM drive for installation of standalone version if required.
Broadband Internet access is recommended for updating the
software.

OneCNC Installation

You will need:

OneCNC installer disk or a downloaded update setup file
OneCNC dongle

CD Key and serial number

There are three steps to installing OneCNC on a single computer:
Install the software from disk or an update setup file

Plug in the dongle

Run OneCNC and enter the serial number to activate it

For network installations, network server software must be installed
as well. That process is outlined in the next chapter.
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All OneCNC products can be installed from the one installer package.

OneCNC >X8
64bit / 32bit install

Language  [Engish ~

Drawing units  [Matic -

CcD key [7000

=) o

Insert the OneCNC CD or plug in the OneCNC flash drive.
Display the drive contents in Windows Explorer and double click
‘onecnc_setup.exe’

Language Selection
Select your language from the drop down list.

Units Selection
Select the units you work in, Metric or Imperial (inches). This will set
the default drawing units and post-processor configuration units. The
units setting can be changed after installation using the Properties
dialog on the File menu.
One CNC will open a file drawn in the alternate units at the correct
real world size, but the NC toolpaths will be invalid, so you should
save the files to separate locations.

CD Key
OneCNC installation requires a CD Key, which is usually found on
the inside rear cover of this manual with your serial number, but is
sometimes shipped separately from the software for security.
Enter the CD Key and click the large ‘play’ button to start the
installation.

The serial number will be requested when you first run the software.
Keep a copy of your CD Key and Serial in a safe place as you will
need them if you upgrade your computer and need to re-install.
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ﬁ OneCNC-XRE Mill 30 Expert x

-
S
-w- - Welcome to OneCNC-<RE Mil 30 Expert Setup program. This

| program will install OneCMC-<RE Mill 30 Expert on pour computer,

Itis strongly recommended that wou exit all Windows prograrns
before unning this Setup Program,

Click Cancel to guit Setup and close any programs you have
running. Click Mest ta continue with the Setup pragran,

WARNING: This program is protected by copyright law and
intemnational treaties.

Unautharized reproduction or distibution of this program, or any
portior of it, may result in severe civil and criminal penalties, and
‘ will be prasecuted to the maximum extent possible under lav,

OneCNC

Cancel I

The next dialog advises you to have all other programs closed, which
is standard software installation procedure.

% OneCNC-XRE Mill 3D Expert X

| Py
)’V" OneCNC X28

Setup will install OneCHC-<RE Mill 3D Expert in the following folder.
Toinstall into a different folder, click Browse, and select another folder.

“Y'ou can choose not to install OneCHC-<RE Mill 30 Expert by clicking Cancel to exit Setup.

" Destination Folder

C:\OneCHC-XRE4MIl 3D Expert Browse ‘

< Back Cancel |

You then have the choice of where to install OneCNC. You can accept
the default location or click the Browse button if you want to select
your own location. Click Next when you are ready to continue.

In the confirmation dialog you can click Back to review your settings,
or click Next to install OneCNC.

~

If you are upgrading from a previous version of OneCNC, the new
installation will be in a new location.

You can still use your existing tool and material libraries, and
custom Posts. To do this, copy the Settings folder from your
previous installation to your new installation Settings location.

It is good practice to keep a backup copy of your Settings folder.

J
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ﬁ OneCNC-XRE Mill 30 Expert X

-
S=cwmig|
-wl - OnelCHCRE Mill 3D Expert has been successtully installed.

Click the Finish button to exit this installation.

OC§
§

< Back Cancel |

W

When all the files have been installed, click Finished to complete the
installation. There will be a pause while the dongle driver for Series 1
dongles is installed.

When the installer closes, you are ready to insert the dongle and start
OneCNC.

(OneCNC Updates h

J

.

Registered users can download updates of the setup file for their
version of OneCNC at no extra charge.

Go to http://onecncsupport.com/ and click on OneCNC Updates
when you have read the update details.
Click on Check For Updates.

Enter your dongle and serial numbers to enter the site. Click on the
Register button on the next page to appear. Fill in your registration
details, and click Save. Click on the Download button to go to the
actual download page.

Select the check box to confirm you have read the update details,
and click on the Download button. A dialog will appear asking if you
want to Run or Save the file. Select Save and choose the folder on
your computer to save the file in. Double click the downloaded file
to install the update.

The update can also be accessed by clicking on OneCNC Updates in
the Help menu, or the OneCNC Software Updates, Drivers and Posts
link in the OneCNC Users Forum.

J
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Dongle Installation

OneCNC requires a dongle for the licensed program to run.
A dongle is a small hardware device which verifies your software
license.

Series 2 Dongle Installation - dongle numbers from 10000

All OneCNC dongles with a number higher than 10000 are Series 2
dongles.

Series 2 dongles are USB HID devices which look like this. These
dongles do not require drivers for a single computer installation.

If you have a network license you will need to install a network dongle
driver, as described in the next chapter.

To install a Series 2 dongle
Make sure OneCNC is not loaded or attempting to load. To install the
dongle simply plug it into a USB port on your computer. Basically, if
the dongle fits, it's the correct port. Do not try to force the hardware
or you may damage your computer or dongle.

If you have a timed licence the Windows date and time must be
correct before connecting the dongle. It is recommended that the
USB port a dongle is plugged into should not be used for other
devices.

(Dongle Security

Because it is the dongle which verifies your purchase of OneCNC,

if a dongle is accidentally damaged or broken the damaged dongle
must be returned to OneCNC before a replacement dongle can be
issued.

If a dongle is lost or stolen, the replacement price is the full price
for the software. Take steps to secure your dongle, and insure it for
the replacement cost of the software.
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Series 1 Dongles - dongle numbers 1 to 9999

If you have upgraded from an earlier version of OneCNC, you may
have a Series 1 dongle with a number less than 10000.

These dongles may be USB or Parallel port dongles, and are now
obsolete.

There is no 64 bit driver available for these older dongles, so if
you have a series 1 dongle please see your OneCNC dealer for a
replacement series 2 dongle.

A series 1 dongle will be replaced at no extra cost with any upgrade to
the current version of OneCNC.

.

J

.

Note: h
A series 1 dongle will not run the 64bit version of OneCNC.

Until you get your replacement dongle you can install the 32bit
version of OneCNC on 64bit Windows by changing the last two digits
of the CD Key to 32. For example the CD Key 6432 will install 32bit
Mill Express which can be run with a series 1 dongle.

When you change to a new series dongle re-install OneCNC with the
standard CD Key.

J
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Start OneCNC and enter the Serial Key

Once installation is complete and the dongle is installed, OneCNC can
be started. Double click on the OneCNC shortcut on your desktop, or
select the OneCNC shortcut in the OneCNC folder in the Start menu.

Licence Manager X
What type of licence do you have?

(®) Single user licence (most commor)

(O Metwork licence

~f Continue X Ccancel

The first time OneCNC is started the Licence Manager will look for
the dongle. Select ‘Single user licence’ if you have a standalone
installation, and click Continue.

( Network licence - Series 2 dongle h

J

To run OneCNC on a client PC connected to a network using a Series
2 dongle, you must select ‘Network licence’.

To run OneCNC on a computer which is also the network server, the
server installation needs to be set to ‘Single user licence’, as in this
case the dongle is on the local system and not on the network.
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The Licence Manager will open so you can enter the licensed user
name and serial number.
Licence Manager x

Enter your licence details :

Product :
1R neCNEXRE 64 Bit Mil 3D Expert - Version 62.4

Cliert Murnber : - CH12438

Company Mame : | |

Ernail : | |

Serial Murnber : | | = ‘ | - | ‘ - | |

Licence Status :  Enter wour serial number

X Cancel

The serial is made up of digits 0 to 9 and letters from A to F. The
code must be entered exactly as it appears.

When the serial key has been entered the Licence Manager will

indicate that the licence is acceptable, and the software can then be
started.

Entering serials for optional modules

! | HELP
F  Contents
Tutorial If you have a serial for an optional module,
start OneCNC and click on Register Modules in
Register OneCNC the OneCNC Help menu.

Register Modules
Enter the serial in the dialog which opens, and

OneCNC Website the module will be activated.

OneCMC Forum
OneCNC Updates
OneCNC Support

About OneCNC
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User profile selection

OneCNC >XX8

Powered by OneCNC’s
Active Cut” Technology

]
onecnc) OneCNC
L Powerful CAD CAM, made easy.

wersion | B4bit
profile Default

product | Mil 3 Expert

OneCNC starts with this screen, which gives you the option of
selecting the user profile you want to use. The user profile stores all
your settings such as toolbar layout, interface color settings and your
recent files list.

version E4 bit

theme | OneCHC

profile | Default h

product | il 30 Expert

Clicking on the small arrow opens the user selection dialog, which
allows you to select or create settings in the names of specific users
for customizing.
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Select a user >

John
Default

Select the user profile you want to
use from the list, and click OK.

You can create, delete, and
e MNew ==Delete Ry Rename rename user profiles using the
buttons below the drop down list.
oK

OneCNC >X*8
A

Powered by OneCNC’s
Active Cut” Technology

A ' Click here to start OneCNC

S - with the selected user
o ° profile.

product | Mil 3D Expert

If your user profile or other settings are not being saved, open
\ Windows Explorer and right click on your Settings folder. Select
J Properties, and clear the “Read-only” check box. Click Apply and
click OK to apply the change to all subfolders and files.

y J
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OneCNC Network Installation

This step is only necessary for network installations.

For network installations, network server software must be installed
on the server or computer the dongle is plugged into.

Series 2 dongles use the OneCNC Dongle Server which is included in
the OneCNC installer, and is accessed by a CD Key similar to installing
the OneCNC software itself.

To install OneCNC Dongle Server on a computer or server with a
Series 2 dongle, you will need:

e OneCNC installer disk or a downloaded update setup file

e OneCNC dongle
e Network CD Key and serial nhumber
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OneCNC >X8
64bit / 32bit install

Language  |Engih -]
Drawing units  [Meic =]

CD key 60200

=) o

Run the installer on the server computer. To install the network
dongle server software enter the CD Key 60200.

2} OneCNC Dongle Server *

Network installation:

- This is the server software and must be installed
on the computer that contains the dongle. g

- You must have a network licence key.

Please enter the serial key : jEBBE EETF 1ABA 2596

&g 0000-0000-0000-0000

Hext = | Cancel ]

When the next dialog appears, enter the server software serial. The
serial is made up of digits 0 to 9 and letters from A to F.
This is not the same as the software serials which are entered later

when installing the particular versions of OneCNC such as Mill and
Lathe.
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) OneCNC Dongle Server X

Welcome ta OneCMC Dongle Server Setup program. This

‘ program will install OneCHC Dongle Server on your computer.
OneCNC
It iz stiongly recommended that vou exit all Windows programs
befare running thiz Setup Pragram.

Click Cancel to quit Setup and close any programs pou have
running. Click Nest ta continue with the Setup program,

WARNING: This program iz pratected by copyright law and
intemational breaties.

Unautharized repraduction or distribution of this pragram, or ang
portian of it, may result in severe civil and criminal penalties, and
will be progecuted ta the maximum extent possible under law.

Next = Cancel |

The next dialog advises you to have all other programs closed, which
is standard software installation procedure.

2} OneCNC Dongle Server ped
N
onecnc OneCNC

A

Setup will install DneCHC Dangle Server in the following folder.
Toinstall into & different folder, click Browse, and select anather falder.

fou can choose not to ingtall OneCHC Dongle Server by clicking Cancel to exit Setup.

" Drestination Folder

C:MOneCHC Server Browse... ‘

OneHC Installation

< Back | Newxt = Cancel |

You then have the choice of where to install the server software, the
default installation is as shown.
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) OneCNC Dongle Server X
OneCNC Dongle Server requires any firewalls to be unblocked.

So when asked, click Unblock.

\y

Do you wankil; ”

§ Hewe 0 5
=

< Back I Einish I Cancel |

The next dialog indicates you will need to unblock the firewall for this
application only. Click Finish to complete the installation.

@ Windows Security Alert X

@ Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of OneCNC Dongle Server on all public
and private networks.

j Mame: OneCNC Dongle Server
e
[ Publisher: OneCNC
Fath: C:Yonecnc serverlonecnc_server.exe

Allow OneCNC Dongle Server to communicate on these networks:
Private networks, such as my home or work netwark

[(JPublic networks, such as those in airports and coffee shops (not recommended
because these networks often have lithe or no security)

What are the risks of allowing an app through a firewall?

| Allow access | | Cancel ‘

Here is the Windows Firewall dialog where you have to click Unblock
for the dongle server software to work. This has no effect on network
or internet security, it is only allowing any PC on the local network to
access the OneCNC Dongle Server.
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The server software is now installed and working.

A @ [ & T ) ENG

There will now be an icon in the Taskbar at the bottom of your screen,
indicating the dongle server software is running.

You can click the icon to open the Dongle Server interface, but it is
not necessary to have the Dongle Server interface open for client
computers to access the dongle.

3 OneCMC Dongle Server 205 - b4

Users connected 1 0

- User #2, [P1192.166.0.2, MAC:00-04-81-4C-05.E0, *connected
* 1) Waiting connections

Statue

Ma usars : 10

Refresh Serial | Hice

The interface allows you to see how many clients are connected to the
Dongle Server. You will not see a connection as shown here, until the
OneCNC programs are installed on the client computers.

To install OneCNC on the client computers, start the OneCNC installer

on each computer, and load the OneCNC application using the CD key
for OneCNC.
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Running OneCNC Dongle Server automatically

You can run OneCNC Dongle Server automatically so you do not have
to start it if the server has been shut down.

Setting up a scheduled task will install OneCNC Dongle Server as a
service which will automatically restart when the network server is
started.

Firstly, install OneCNC Dongle Server as shown in the previous
section. You can then use the Windows task scheduler to set up

an action to start the OneCNC Dongle Server when the computer is
started. You must be logged on as an administrator to perform these
steps.

To open the Windows Task Scheduler, open Control Panel, click on
System and Security, and click on Administrative Tools (if Control
Panel opens in Classic view you can just double click on Administrative
Tools). Double click on Task Scheduler.

In Windows Server, open the Server Manager and navigate to Server
Manager > Configuration > Task Scheduler .

File Action View Help
&= |5 3 m
() Task Scheduler (Local) Actions
- é,TJskS(hedu\(rLlthy Task Scheduler (Local) =
- ~
5 [ Microsoft [[Overview of Task Scheduler -]
Connect to Ancther Computer..
L, You can use Task Schedules o createand T) Create Basie Taske.
T enanage commen tacks that yeur eamputer dn
will carry out automatically st the times you © o Creste Task..

specify. To begin, click a command in the

Impert Tazk...
Action menu. P

[ Display All Running Tasks
5] Ensble All Tacke Histary

Tacke arm charad in fnldarc in the Tack )

Task Status -] . —
AT Service Account Configurati..
Status of tasks that have 5.. | Last 24 hours v View »
Summary: O tatal - 0 running, O succeeded, 0 stopped, ... (6 Refresh
H Help
[ Task Mame RunResult  Rur|
v

Last refreshed ot 6/12/2019 2:21:37 PM Refresh

Quickly creates a simple task.

Click Create Basic Task. Enter the name and description for the task,
and then click Next. Select When the computer starts, and click Next.
Select Start a program, and click Next. Click Browse to find the
OneCNC server program, which will typically be at C:\OneCNC Server\
onecnc_server.exe Click Next when you have selected the program.
Review the settings you have made and click Finish.

Restart the server to apply the changes you have made.
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OneCNC User Interface

_--; OneCNC-XR8 64 Bit Mill 3D Expert (mm) - [New File]
FILE EDIT VIEW NC WINDOW HELP

DEeRdraoQ+ WRAQ BENEGE"aEon ORI s

-8Xx

Command Manager

NC Manager

® Port New File

/ line Toolpath Group #1 Defaut post
. A

By Transtomn -

¢ Tim / Break -~

A Text T F

a o 8
%, Dimensions o,

a @ Shapes i E

3 Binde = .

@ Solids ;“ Layers

B Sufaces -~ oy + 2

3 Model Colors 0| [Layert

£ Model Tools

@5 Model Operations L

@] stock Toolpaths 3} Layers Verify History Recent
esre e e EET word

Selected Layer: Layerl X 80.262 Y- 108815 Z101.921

The OneCNC user interface has been carefully designed for ease of

use.

O File Edit View NC Window Help

Windows menus give you access to many features in OneCNC. Menu
items with a pointer on the right side automatically open sub-menus
which you can slide the mouse across to select from.

( )\

. The Mill Expert interface is shown in this chapter. The available
modeling and CAM functions you see will vary for different types or
levels of OneCNC. OneCNC Solid Creator is intended for design only

L and has no CAM functions.
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Drawing Window

=3 OneCNC-XR8 64 Bit il 3D Expert (mm) [04_interface_muiti-doc 1.XFA] - B x
FLE EDIT VIEW NC WINDOW HELP
DB rNeQ+ WRAR BEEN=@w00"EEEE OBmA Linr

Command Manager

NC Manager
® Point 04_interface_multi-doc 1.XFA
/ Line [ Toolpath Group #1 Defzui pos:
- A
By Transfomn
¢ Tim / Breck
A Tex
"%, Dimensions
E ® Shapes E
< Bdnude
W soise Recent.
B Sufaces
31 Model Celors E 19: 2210021_Rev5_01042017 -
£ Model Tools
@ Model Operations |:|2ﬂ 4inch Extended Tailstock Body - Cc
E E

[f&] stock Toolpaths Layers Verify History Recent

orEe @ [ [ ot
Selected Layer X.29262 Y:53592 Z:58.047

The file you are working on is displayed in the drawing window, which

is a real-time OpenGL model view. This allows you to view your

object by means of dynamic rotation, panning and zooming.

) OneGNG-XRS 64 Bit Mill 3D Expert (mm) [04_interface_multi-doc L.ONECNC]
FILE EDIT VIEW NC WINDOW HELP

DrErAQ+ WARAE ByNmeeiiNiEiE 0Bz uin:s

Command Manager

NC Manager
HE
® Pont 04_interface_multi-doc 1
/ Lne [ Toolpath Group #1 Defai pos:
. A
By Transfom
i Tim / Breck
A Text
%, Dimensions
E ® Shapes E
< Bdude
W@ Solids Recent
B Suraces ¥ saved files ..
S Mode! Colors . ;ﬂt‘)‘?;medace,mumdac 1 ‘.‘
£ Model Tools s m
) Model Operations 2: How to Custom Finish
-
[ Stock Toolpaths

E Loyers Verify History Recent
2ree e BEET Fie saved! word

Selected Layer : Layer] X 2362 Y:34728 7 37.098

Multiple Views of the same file can be shown. When parts become
complex it can be useful to view and edit one object from various

angles simultaneously. This function can be accessed from Window >
Window Layout.
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Multi Document

_—J OneCNC-XR8 64 Bit Mill 3D Expert (mm) [04_interface_multi-doc 3.XFA]

FILE EDIT VIEW NC WINDOW HELP
DEEAraQQ+ aae

Command Manager

-8Xx

=m 00
mm 00

B8N == @ B DL L7l E

NC Manager

[ 2 QE

04_interface_multi-doc 3.XFA
Toolpath Group #1 Hrzchi post

& Point

/ Line

. A

By Transfomn

¢ Tim / Break

A Text

"%, Dimensions
E @ Shapes

< Bnde

@ Solids

B Suraces

<F Model Colors

£ Model Tools ~
% Model Operations

Recent

v saved files ...

1: 04_interface_muki-doc 1 -
active

iow to Custom Finish

Stock Toolpaths

erEe @

Layers Verify History Recent

EET [ =

world

Selected Layer : Layerl X 58.867 Y:58.53%  Z:1029%

You can have more than one file open in OneCNC. When the file
windows are maximized you will only see one file at a time. You can
select the file to display from the Window menu.

w,) Clicking the Restore Window button will display each file in

= ﬁh" its own window.

=) OneCNG-XR8 64 Bit Mill 3D Expert (mm) 04_interface_multi-doc 3.XFA - 87 x
FILE EDIT VIEW NC WINDOW HELP
~ =0 | 1] [ | jsis i )
DearAdQ+ LA BEyNE® %R oBmZ g
Command Manager NC Manager
04_interface_multi-doc LONECNC [ [ ][ 23 | EGE
® Fort 04_interface_mukti-doc 3.XFA
- 04 _interface_multi-doc 2XFA .
/ Line = — Toolpath Group #1 Hischi pos
- Ao
By Transforn
¢ Trm / Break e —————
- 04 _jinterface_multi-doc 3.4FA
ATaﬂ -
&, Dimensions
E ® Shapes E
< Banude
@ Soids Recent
W Sufaces v saved files ...
45 Mode! Colors e B
£ Model Tools
) Model Operations ficxoE S Bl
<
[f&] stock Toolpaths Layers Verify History Recent
2ree @ EET e (= word

Selected Layer :Layer] X 82448 89672 7 71523

The file windows can be controlled by dragging, or using the Cascade
and Tile commands on the Window menu.
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Toolbox

The Toolbox is a menu system which is shown in the left sidebar.

Command Manager

@ Point
/ Line

s Ao
‘ Transform
¢ Trim / Break
A Text
/'55, Dimensions

0 Shapes

5 Bdrude

. Salids

9 Surfaces

= Model Colors
Q Model Tools

@) Modsl Operations

Stock Toolpaths
’i Model Toolpaths

@ Simultaneous Toolpaths

Command Manager
#
® @ Point
/ @ Point at arc center L\’
._: Points on chain

[} * i@ e
Jg coordinate
A World :

¥Loord 0

-

[ ] ZLoord 0
[ ok +Inc

When you start OneCNC you will see the toolbox
Home menu.

The Home menu icons are grouped into
commands for drawing, modeling, and CAM
functions.

The toolpath functions available will vary with the
version and level of OneCNC you are using.

Each icon in the toolbox Home menu will open a
sub-menu from which you can select a specific
command.

For many commands entry boxes will appear
where you can input required values.

Click on the Home icon at the top of the Toolbox
to return to the Home menu.

Clicking on the dotted button at the left of the toolbox will hide it.

Click on the button again to bring the toolbox back into view.
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Right Sidebar NC Manager

Kl [3
mill express pocket =
On the right of the screen the right [= Bxpress 1 ot o |
sidebar has panels for: [E1 1:Mill Pocket bl
[ 2:Mill Profile on
b= 3:Rectangular groove on |1
° NC manager Y d:Circular Groove on
d Layers Manager @ 5:Large Hole on ™
e CAD Verify
e History
e Recent file list
Layers
PV + A
W |0 Geometry
® |0 Groove
|0 Model
™ |O| Pocket

Layers Verify History Recent

E Clicking on the dotted button at the right of the sidebar will hide it.

Click on the button again to bring the sidebar back into view.

NC Manager
NC Manager Kl [3
mill express pocket
The NC Manager displays the — Express 1 Defsuit post
toolpaths you have defined. [ 1:Mill Pocket on
[ ET2:Mill Profile on
P . ! 3:Rectangular groove on
Machining operations can be grouped, L &:Circular Groove on
anf:I operations can be rengmed, @ SiLarge Hole aon
edited, rearranged or duplicated. s 6:Simple Hole, 10mm bolt, 70 to Z-25 on

20 MM CARBIDE END MILL

Tool diameter 20 mm

Tool tip radius 0 mm

Material top 20

Max cut depth 255 mm

Final Z clearance 5 X
Rapid clearance 5 §
Station number 2

Length offset 2

Diameter offset 2

Spindle Speed 4392

Coolant No.1 E
Worlk offset Gh4

Feedrate 773

Plunge feedrate 386
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Layer Manager

. " Layers
When you draw an entity it's created
?p o o
on the currently selected layer. The ST
Layer Manager is used to create, = |0|Groove
name or delete drawing layers. o |0| Model
B |0| Pocket

The panel shows a list of layers in a
drawing. You can turn off a layer by
closing the eye for that layer in the
Layer Manager. Entities on the layer
are still in the drawing but will not be

Layers Verify History Recent

visible.
Verify Vemyl_ 2A00 %
? &2 -2 ?
The Verify panel holds tools to read :eﬁfy_m
data from geometry. XCenter : 180
Y-Center : 130
. . ZLenter: 0
You can find exact values for position | Diameter : 40
length or area for 2D entities, and =
volume of 3D solids. You can also End Angle : 90
find the angle and distance between %1% )
entities. Layer : Geometry

Layers Werify History Recent

History History
As you construct your part, a record it:;t
of commands used is created in the Line
History tab. Line
You can roll construction back or ch:ne|
forward like a multiple undo and e
redo. If you roll-back your history Fillet

and start new construction, the rolled  Filet
back construction is replaced with the  Scissors

. Scissors
new construction.

Layers Verify History Recent

- Recent
Recent Files list Ecen

V saved files ...
When you save a file, a thumbnail 1: mill express pockst -
image of it is added to the Recent file active [
list.

) ) . ) ) 2: 5 &ds position trunnion
The list shows if a file is open, active muopen

or closed. _

You can open a closed file by clicking 3: 3 =ds thread miling
on the thumbnail image. §°pen

Layers Verify History Recent
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Status Bar

2P0 e BE] i Pick next postion o

Selected Layer -Geometry X 145 v-70 2.0

The Status Bar at the bottom of the OneCNC window provides you
with functions related to the appearance of objects, and a message
panel which shows prompts to help you use the program.

Preset Views

OneCNC has a set of preset views so you can select the direction you
want to look at your model from.

¢| Click on the View icon to open the preset view selector.

Select View ot

Eadbied Click on the icon for the view you would like to

ﬁ Plare change to.

) Top View (301 | For 3D modeling the Isometric or Trimetric Views are

the most commonly used.
8 Front “iew

The CAD View is a special view optimized for 2D
B Left View drawing, so it is not suitable for 3D commands. Use
- the Top View if you want to use 3D commands in a
E]jj Bottom Yiew view similar to the CAD view.

6&] Back Wiew
7 Right View

T Defaul

7 Isometric
&) Trimetric
T Dimetric
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Construction Plane

When you draw or model in OneCNC you can use a coordinate system
which is independent of the world XYZ coordinate system.

OneCNC displays the Construction Plane which is a visual reference
for the XY plane of the current construction coordinate system.

— The Construction Plane is controlled using the Plane dialog, which
is opened by the Plane icon in the Status Bar.

The Working With Planes tutorial in this manual covers the use of
Construction Planes.

Display mode

Display controls the appearance of 3D surfaces and solids.

|! Click on the Display icon to open the Display mode selector.

Display .

Marmal

Click on the icon for the display mode you would like
to change to.
Transparent

_ If you are extracting 2D profiles from 3D objects it
Wireframe can be useful to use the Transparent or Wireframe
modes to access obscured parts of the model.

Texture

If you set the display mode to Wireframe, be sure

to return it to another mode before attempting any
Curvature modeling commands as you will not see any surfaces
or solids.

Mo frame

TE9 =0

Glass
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Section Tool

The Section tool is used to view a cross-section of your work
5 parallel to the current working plane. It can also be used to create
section geometry.

3D to 2D Automated drawing system

In Expert versions of OneCNC and OneCNC Solid Creator you will

@ see the Pages icon which opens the automated 3D model to 2D
CAD drawing system. This can be added as an optional module to
OneCNC Professional versions.

Drawing Color and Style selection

=l in the Status Bar set the color for new entities. The color
selection box on the left is for geometry and that on the right
is for surfaces and models.

. OneCNC has a 2 color drawing system. Color selection boxes

I:;F To select the line style and line thickness for new geometry entities
HEl click the Styles icon.

Modifying Entities

L Click Modify to change the color, line thickness, line style or layer
of existing entities.

Modify Selected Attributes X

Attributes Color Layer

| [Model |
Calar

| |Geometry
Thickness Thickness : ||| Model
= |stock Select the check boxes for
M5 the attributes you want to
B Layer change and select the new
values.

Style :

~f 0K 2 Cancel
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Quick Access Toolbar

/ * C‘ﬁ‘.?

The Quick Access toolbar is a custom toolbar you can use to display
icons for commands you use often.

-

When you install OneCNC the Quick Access toolbar will be empty
except for the Quick Access icon. Click on the Quick Access icon to
open the Quick Access customization dialog.

Quick Access *

Commands : Quick access commands :

Rotate around line ~ Line : Line

Blank selection Arc - Circle

Undo Edit : Scissors

Redo B Verify : Verfy single

Move from plane L\\s

Move to plane

Project etities
Verfy

Verfy single

Verfy 2 entities

Verffy circle

Verfy solid

Tape measure

Area of surface

Verfy end poirt
Splines

Spiral

Optimize lines

Cardinal spline

B-Spline

Bezier spline
Text

Text

Assign hot key : Verify single

0K X Cancel

Select the command you want to add in the Commands list on the left
of the dialog. A keyboard shortcut can be assigned to the command
in the ‘Assign hot key’ entry box.

You can right click on an icon you use regularly to add it to the Quick
Access toolbar.
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Es: F1 [ F2 [F3 |Fe QFs [Fo [ F7 | re [ Fe | Fo Fit) Fe

shit |Z [X|C|V[B|N|M|.<[>

Curl | & | Alt

Keyboard Shortcuts

Cp gy gy

NHHBEEGREDEDEE RS

PS|SL| P8

Ins | e [ Pu L
ultJolr]c]» el B[ PO 7
J[KTLC ;] enter 4
i
0

| o o] ~

2] shift J\! O

7| ol o o *
'

vior | A [ [Ctri e[ 8 [

OneCNC provides a default set of keyboard shortcuts, which are a
powerful way of accessing functions quickly by pressing a key or
combination of keys. You can add your own keyboard shortcuts in the
‘Assign hot key’ entry box of the Quick Access dialog.

The following lists give the default shortcut key settings in OneCNC.

View shortcuts
Arrow Keys
Arrow Keys + Shift
Ctrl + Arrow Keys
Space Bar
Space Bar double press
Delete
F
Z + Shift
Z
w
Ctrl + 1
Ctrl + 2
Ctrl + 3
Ctrl + 4
Ctrl + 5
Ctrl + 6
Ctrl + 7
Ctrl + 8
Ctrl + 9
Ctrl + 0

Drawing shortcuts
P

L
R
0]
H
C
C

trl + F
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Rotate model horizontally and vertically
90 Deg steps rotate right left up down

Pan

Preset View selection dialog
CAD View

Delete selected entities
Zoom to fit

Zoom in

Zoom out

Zoom to a window

Top View

Bottom View

Left View

Right View

Front View

Back View

Isometric View
Trimetric View

Dimetric View

Default View

Point

Line

Rectangle

Offset

Hatch

Circle with given radius
Fillet Arc
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File shortcuts
Ctrl + N
Ctrl + O
Ctrl + S
Ctrl + Tab
Ctrl + P

Edit and modify shortcuts

S

L

mode

A

mode
Ctrl + A
Ctrl + Z
Ctrl +Y
Ctrl + X
Ctrl + C
Ctrl + V
Ctrl + D
M

B

-

Ctrl + T

Mouse Actions

Left Button

Right Button

Mouse Wheel

Middle Button + Ctrl
Middle Button

Middle Button + Shift

Page 34

New file

Open file

Save file

View next open file
Print

Select Single
Select nearest line when in Single Select

Select nearest arc when in Single Select

Select All

Undo

Redo

Cut to clipboard
Copy to clipboard
Paste from clipboard
Delete

Move

Blank selection
Trim One

Trim Two

Enter / Select

Escape / End Function
Zoom to/from cursor
Pan

Rotate view

Zoom
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OneCNC Overview

The purpose of OneCNC is to create NC code programs for CNC
machines. The workflows for the various types of OneCNC are as
follows:

OneCNC Mill or Mill with Multi-axis module
1. Draw or import part geometry or model
2. Define toolpaths to cut the part
3. Preview or simulate to verify toolpaths
4. Output NC program to send to the machine

OneCNC Lathe
1. Draw or import part geometry or model
2. Define toolpaths to turn the part
3. Preview or simulate to verify toolpaths
4. Output NC program to send to the machine

OneCNC Lathe with Mill-Turn module
1. Draw or import part geometry or model
2. Define turning and live tooling toolpaths
3. Preview or simulate to verify toolpaths
4. Output NC program to send to the machine

OneCNC WireEDM
1. Draw or import part geometry or model
2. Define wirepaths to cut the part
3. Preview to verify wirepaths
4. Output NC program to send to the machine

OneCNC Profiler (Nesting for plasma, laser, waterjet or router)

1. Draw or import part geometry

2. Add part shapes to the Parts list

3. Nest parts to sheets

4. Define drill, engrave and cutting operations for the nested sheets
5. Preview to verify toolpaths

6. Output NC programs to send to the machine
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2D and 3D Geometry

= OneCNC-XR 64 Bit Mill 3D Expert (mm) [mill express pocket.ONECNC] - "7 x
FILE EDIT VIEW NC WINDOW HELP _8x
~ [_Is} Jx EE um OO0 H )
DB rAeQ+ BARQAR SEN=@ei it @B Mm% %inr
Command Manager NC Manager
® Point mill express pocket
/e [=Bxpress i Do ]
[ 1:Mill Pocket on
= [E 2:Mil Profile on
By Transforn ) 3iRectangular groove on
&g Tim / ok Y 4:Circular Groove an
@ 5:Large Hole on
ATet s G:Simple Hole, 10mm bolt, Z0 to Z-25 on
"%, Dimensions
a @ Shapes E
3 Bdnude
@ Solids
B Sufaces
= Layers
<F Model Colors e oy +
£ Model Tools - 0> 0| Geomery
@) Model Operations | |Groove
. | |Model
l - > |0 Pocket
[@ stock Toapaths Layers Verify History Recent
Pree e EET word
Selected Layer - Geometry X 225281 Y:83727 733106

Geometry drawing
OneCNC parts are constructed using pure geometry. Boundaries can
consist of lines, arcs or splines constructed in 3D space.

Layers
The Layer Manager sidebar panel is used to create, select, open and
close layers which are used to organize your drawing.

Dimensions and Text
All 2D and 3D geometry can be dimensioned and annotated.
Text labels can be added to parts and converted to geometry for
engraving.

Drawing Layout Patterns
Borders, title and revision blocks, and bill of material lists can be
saved as patterns and loaded into drawings as required.

3D to 2D Technical Drawing System
Expert versions of OneCNC include the 3D to 2D drawing system
which automates the preparation of 2D drawings for printing. 2D
technical drawings are created as page layouts in your ONECNC file,
using title block and border templates. 2D views of the 3D part model
can be created automatically and added to a technical drawing.
The system can be added to Professional versions of OneCNC as an
optional module.
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3D Modeling

Available in OneCNC Expert and Professional versions

=) OneCNC-XR8 64 Bit Mill 3D Expert (mm) [5 axis position dmg.ONECNC] - 7 x
FILE EDIT VIEW NC WINDOW HELP -8Xx
~ [_Is} L L] | | sis)] i w®
DERrNeQ+ WRAR EENE=E@E"emtn @BmZ o s
Command Manager NC Manager
® Point — Toolpath Group #1 Der=ut post -
/ line © @ L:Face Top on
© i :Rough Top Pocket on
= Arc © [& :Face Right on
By Transfomn © M@ :Face Back on
¢ Trim / Break © @ :Face Left on
© [& :Face Front on
ATet . © & Pockst Right on P
"%, Dimensions
a @ Shapes E
S Bnude
@ Solids
B Suraces -
ers
3 Model Colors + 2
£ Model Tools <| |Boundary Right -
@) Mode| Operations - g‘;:gd:’;lgip
Y - L/
z . 2 | 0| Fcture: &
7= - |2 | 0| Model -
[ stock Topaths Layers Verify History Recent
e e @ BT =
Selected Layer : Model < -170.377 Y:-14 z

Surfaces Creation
Planar and curved surfaces can be constructed using the many
available strategies.

Solids Creation
Solids creation from Primitives allows you to create basic shapes such
as Cubes, Spheres, and Cylinders. Solids can also be created by
revolving or extruding geometry.

Hybrid Solids Creation
In the hybrid modeling technique a closed set of surfaces can be
unioned to become a new solid. Existing solids can be merged with a
closed set of surfaces to become a new solid.

Model Operations
New solids can be created by the cutting, uniting or intersection of
existing solids. Solids can be split by a plane, or broken into separate
surfaces.

Expert Tools
Expert versions of OneCNC have additional advanced modeling tools.
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Toolpathing

In all versions of OneCNC except Solid Creator, toolpaths can be
defined by clicking an icon in a Toolpaths menu in the Toolbox and
completing any selection or settings entries that the toolpath requires.

Toolpath management NC Manager
When you define a toolpath it will be mill express pocket
added to the active toolpath group in = %’ﬁﬁﬁ D:f"”“m
Mill Pocket on
the NC Manager. [ [T 2:Mill Profile on
: i ! 3:Rectangular groove on
An NC file can be output from a single e G an
operation, all the operations in a @ 5:Large Hole an
single group, or all operations in all R G P A

groups in the NC Manager.
20 MM CARBIDE END MILL

Right clicking on a group or toolpath Tool diameter 20mm
will open a context menu with e o —
Material top Z0

commands for frequently used

. A Max cut depth 255 mm
functions such as preview and
backplotting. Final Z clearance 5 g X
Rapid clearance 5
Station number 2
In Mill or Lathe the lower section of Length offset 2
. . Diameter offset 2
the NC Manager displays settings for Spindle Speed 39
the currently selected toolpath which Coolart No.1 E
can be edited. Work offset G54
Feedrate 773
Plunge feedrate 386

Toolpath Backplot

Toolpaths can be backplotted, which means they are drawn as
geometry on a special layer named Backplot. Feed moves are drawn
in green, and rapid moves in orange. Reposition moves in highspeed
machining are drawn in blue.
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Toolpath Preview

= OneCNC Live Preview - o X
%37.267,Y85131. 213

S Rome
Qzeom
au

[ window
& View

< Spin

P showteol =
P Show hod =
& show

[ show geomety o

Slower Narmal Faster

— i

- [l T TR S <! [ —| m—
45 Resart Prev Fawse Step Ned  Erd Step Amount

The Live Preview window shows an animated preview of the toolpath,
backplotting as it goes. In Mill or Lathe the cutting tool will be shown
traveling along the toolpath.

Metal Removal Simulation (OneCNC Mill and OneCNC Lathe only)

=) OneCNC Live Simulation - o %
X7.Y71661. 24

L L T T | ™ > >
Do Speed | MK {0 [Secioni~[SiepAnoun Dotk otae

In all levels of Mill and Lathe, OneCNC provides real-time toolpath
metal removal simulation. By simulating the feed and speed of the
process, you can check the machining operation prior to sending to
the CNC machine.

OneCNC Mill also provides Rest Material Verification, which highlights
the thickness of material left on the part until it is fully machined.
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Outputting NC Files

NC Processing b

Process Toolpath Group  Multiple Parts

.(‘/f Simulate / Rest Post : | Defautt || setup
Post

Job Sheet Satus: - @0n

] Oor

Backplot

Description : |Express_1

[ Preview |

n Program Number - [4532 ]
Part Number : [P00D034 |

|

¢ Guick Check

Author : [OneCNC
Warkshit : [ X0.000. YD.000, Z0.000 Set
Table Load Move : | None Set

Notes : | Express Demonsiration Part

Renumber operations

< OK X Cancel

Clicking the Process icon in the NC Manager opens the NC Processing
dialog. You can enter notes or a program number before the file

is output. OneCNC formats the NC file using a machine specific
definition called a ‘Post’. OneCNC is supplied with Posts for all popular
machines, and it is easy to create a custom Post by copying and
editing an existing format.

=3 mill express pocket.NC - OneCNC Link - m] X

File Edit View Jools Bookmarks Help

LR e & Eﬁﬁ“%@ﬁ:#

04532

N10 (FART - POOO034)

N20 (NOTES - EXFRESS DEMONSTRATION PART)
N30 GO0 G17 G40 G49 G20 G90

N40 (10 MM 1.0R CARBICE BULLNOSE)

NS0 T1 MOg

Ne0 500 G890 G54 X140.155 ¥70.039

N70 53785 MO3

N30 G43 H1 Z5.

NS0 MOZ

N100 GOOD X140.155 ¥70.039 ZS.

N1l0 Z1.

N120 G0l X141.3€9% Y70.349 Z0.956 F31€.0

N130 X142.467 ¥70.951 Z0.912 @
< >
Corfiguration : default
Line 1Cal 1

Editing and sending the created program
When you output the NC file for your job it will open in OneCNC Link,
the complete editor and DNC transfer program, where you can see
your NC code before the final stage of sending the completed NC
program to the CNC machine.
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OneCNC Integrated Help

At OneCNC we put a lot of effort into making OneCNC the world’s
easiest CAD/CAM package to use. OneCNC has several features
within the program to help new users quickly adapt to its powerful but

easy to use features.

Help

HELP

?’ Contents
Tutorial
Register OneCMC
Register Modules
OneCMC Website
OneCMC Forum

Tutorials

HELP

gx Contents
Tutorial
Register OneCMC
Register Modules
OneCMC Website
OneCMC Forum

Context Sensitive Help

If there is a specific part of the program you
want to learn about, click on Contents in the
Help menu.

The help files will open in a new window,
with navigation controls at the top.

The Back or Forward buttons allow navigation
between help files you have visited, like

an internet browser. The Home button will
return you to the first page shown on the
screen.

Clicking on Tutorial in the Help menu will
take you straight to the OneCNC Tutorials
folder in the Help files.

There are step by step tutorials for 2D CAD,
3D modeling, and how to define machining
toolpaths for each version of OneCNC.

OneCNC uses Context Sensitive help. This means if you are using
a function and need help on it, press F1 and OneCNC Help will open
showing the relevant topic.
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OneCNC CAD Tutorial 1

Introduction To Cad Drawing

This Tutorial is designed for all OneCNC products.

This tutorial will quickly take you through the essential functions for
drawing and modifying geometry in OneCNC, to get you up to speed
in the shortest possible time. In the exercises in this chapter, exact
positioning is not important. The aim is to get an overall view of the
process of drawing in OneCNC.

Start a new drawing

When you start OneCNC you will have a new file ready to draw in.

D

You can also start a new file by clicking on the New File icon in the
Standard toolbar.

The first thing you should do when starting work in a new file is

to click Save and save the .ONECNC file. If you save this tutorial
you will be able to open it and resume where you left off if you are
interrupted.

It is good practice to save your file regularly as you work. When
I working on complex parts, you can use the Save As command on
J the File menu to make incremental copies of your work, saving as
“file_01.0ONECNC", “file_02.0NECNC", and so on.

It is strongly recommended that you save a backup of all your work
in another location once a day, and in an offsite location every
week.

J
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The part will open in the default 3D view. The darker rectangle is the
construction Plane, which indicates the XY plane of the coordinate
system you will be drawing in. Later you will see how you can move
and rotate the Plane to define a new coordinate system but for now
we will leave it in the default XY position.

Lines

We will start with lines, the most common drawing entity.
/Line

Click on the Line icon to open the Line menu in the toolbox.

L] The Line icon in the Line menu is highlighted,
/" Line showing that the Line command is started

. automatically.
,'/ Line Tangert

] Rectangle

(T Parallel / Offset When the Line command is active, coordinate
entry boxes will be available in the toolbox.

AR Coordinate entry can be used for the first or

¢ Chamfer second point of any line segment.
* %@ 9 You can enter coordinates for a position in the
coordinate World coordinate system, or the coordinate
World - system of the current plane.
XCoord |50 The current mouse pointer position is
¥-Coord 30 displayed in the toolbox, so you can also use it
ZCoord [0 to check the position for a grid snap.
[ ok +Inc
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The mouse pointer will snap to grid positions in the drawing plane.
Click to select a start point for the new line.

The mouse pointer will have a preview of the line to be drawn
attached to it. Click on a new grid point to draw a horizontal line.

The Line command draws consecutive lines. Click again to draw a
vertical line from the last point.
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Move the mouse pointer horizontally again and you will see an
indicator line when the new line endpoint is aligned with the start
position. Click to end the line on the vertical alignment.

Hold the mouse pointer near the start of the chain of lines and you
will see the Endpoint indicator. Click to end the new line on the first
line endpoint.

Hold the mouse pointer near the previous line and you will see the
Midpoint indicator. Click to end the new line on the previous line
midpoint.
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@ Right click to end the chain of lines.

The Line command will still be active. You can start a line at a new
position and continue as before.

Click near a line you have already drawn. The start point will be on
the existing line.

Word :
XC The toolbox will display the distance the new
oord 10 L - R
start point is along the existing line.
Y-oord 20
ZLoord 0 Change the value in the Distance along entry
E ok +inc = DOX to move the start point to a new position
along the base line.
Line Length 0 If you prefer you can enter the position on the
L base line as a ratio of the base line length.
ne Angle 0
The Distance along and Ratio along values are
Distance along 15]: interactive.
Ratio along 0.3
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@ @ Right click twice to end the Line command.

== Click on the Select All icon to select the lines you have just drawn.

'EB' Click the delete icon to clear the drawing area.

/ Line

Start the Line command again and practice drawing lines.

You can enter an exact position for a line endpoint by entering
coordinates in the toolbox. You can also define a line by entering a
value for line length, or angle from the last line segment.

Delete the lines when you are ready to continue.
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Rectangle

The Rectangle command creates a rectangle with the option of a given
radius fillet on all the corners.

[] Rectangle

Click on the Rectangle icon in the Line menu to start the Rectangle
command.

World :

XLoord O

Y-LCoord O

Z-Coord [ When the command is started, you have the
B ok option of entering a corner radius value.

Enter a Corner Radius of 5.
Comer Radius 5]:

To define the first corner of the rectangle you can click on an entity or
grid snap, or enter coordinates in the Toolbox.

This will be the point where the sides of the rectangle intersect before
they are filleted.
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A preview of the rectangle is shown, with the second corner attached
to the mouse pointer. Click on or enter a position for the second
corner. The second corner can also be set by entering an X length
and Y width for the rectangle.

The mouse pointer is still active, ready to select a start corner for a
new rectangle.

Draw some more rectangles, using different options such as a zero
Corner Radius, or using values for Length or Width.

@ Right click when you are ready to end the command.

mE  Click on the Select All icon to select the rectangles you have just
drawn.

EB Click the Delete icon to clear the drawing area.
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Circles

The Circle command creates a Circle with a given diameter.
« A
Click on the Arc icon to open the Arc menu in the toolbox.

+ Cincle

The Circle icon in the Arc menu is highlighted, showing that the Circle
command is started automatically.

World :
¥Loord O
Y-Coord 0
ZLoord O

ok +Inc

Diameter 35 Enter a Diameter for the circle in the Toolbox.

A preview of the circle is attached to the mouse pointer.

Click on or enter a position for the center of the circle.
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The Circle command continues and you can place another circle by its
center point.

You can change the Diameter in the Toolbox before placing the next
circle.

...f...ﬁ..h.hl.h.

S

-

@ Right click when you want to end the Circle command.

T @ Click Select All and then click the Delete icon to clear the
drawing area.
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Offset entities and boundaries

An offset entity or boundary is often needed when drawing a part.
In OneCNC this is done using the Parallel/Offset command.

To practice the Parallel/Offset command, draw a rectangle with filleted
corners.

Offsetting single entities
(f Parallel / Offset

Click on the Parallel/Offset icon in the Line menu to start the
command.

Offset Amourt 5 T When the command is started, enter the
distance you want to offset in the Offset
Amount entry field in the Toolbox.

Select a side of the rectangle.
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Move the mouse pointer around, and you will see a preview of the
selected entity being offset. When the preview is where you want the
offset, click to create the offset entity.

You can now select another single entity, and create an offset by
clicking when the preview is where you want the offset.

Right click to end the command when you have finished making
single offsets.
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Offsetting a boundary

Delete the single offsets you made, or click on Undo till you return to
the rectangle with filleted corners.

(¢ Parallel / Offset
Click on the Parallel/Offset icon in the Line menu to start the

command.

Offset Amourt 5 Enter the distance you want to offset in the
Offset Amount entry field in the Toolbox.

Select the same side of the rectangle.
The single offset preview will appear, but do not click to place it.
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Move the mouse pointer near the end of the selected line, and the
connected boundary will be highlighted. Click to select the boundary
for offsetting.

Now the preview will show a preview of the entire boundary being
offset. Click to place the offset. The command will recur.

Right click when you have finished creating offsets.

—+ €3 Select All and Delete before continuing.
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Moving Entities

Entities can be moved, copied, scaled, rotated and mirrored.
These Transform functions can be accessed by clicking on the
Transform icon in the Toolbox to open the Transform menu.

We will start with the Move command. Use grid snaps to draw a
square evenly spaced around the world origin, and draw two circles
on the corners at the left of the square.

HL Before starting a Transform command, entities must be selected.
AT | Click on the Select icon to select entities one at a time.

Click on each of the circles to select them. Selected entities change
color to red when they are selected. If you select an entity by
mistake, click on it again and it will be removed from the selection
set.

@ Right click to finish selecting.
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'- Transfarm

Click on the Transform icon to open the Transform menu in the
toolbox.

-i_, Maove

The Move icon in the Transform menu is highlighted, showing that the
Move command is started automatically.

You can select or enter a position as the start point for a move. Click
on the midpoint of the line between the circles.

A preview of the entities being moved will be attached to the mouse
pointer. Shadows indicate the original position of the entities. Click
on the midpoint of the opposite line to move the circles.

Right click to end the Move command. The moved entities are
still selected, ready for another command.
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0
“1  Click Deselect All to leave the circles unselected.

Copy Entities

Click on the Select icon, and select the circle at the top of the square.

8 Right click to end the selection.

- Copy move

Click on the Copy Move icon in the Transform menu of the toolbox to
start the Copy command.
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Select the intersection of the circle and the right side of the square as
the start point of the move.

Move the mouse pointer to the left side of the square. Click on the
intersection of the left side of the square and the dashed horizontal
indicator to set the finish point of the move.

@ Right click to end copying from the current start point.

The Copy move command is still active. Select the center of the circle
as the start point for another copy.
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Click on the diagonally opposite corner of the square to create a copy
there.

@ Right click to end the current copy.

@ Right click again to end the Copy move command.

Click Deselect All to leave the original circle unselected.

Rotate

Entities can be rotated about a selected center of rotation. The axis
of rotation can be parallel to the X, Y, or Z axis of the World or Plane
coordinate system.

Select all the sides of the square.

@ Right click to end the selection.
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¥.. Rotate

Click on the Rotate icon in the Transform menu.

To select the center of rotation, move the mouse pointer to the
intersection of the X axis and Y axis. Click when the square World
origin indicator appears.

To create the rotated square as a copy of the
# Copies [V] 1| T original, enter 1 for the #Copies value in the
Seale [ Toolbox.

Aitributes [
Rotation Z plane 0
Rotation X plane
Rotation Y plane

Rotation £
Rotation X
Rotation

The toolbox now shows six options for the axis of rotation. The
default rotation mode is Rotation Z plane, which rotates entities in the
current drawing plane.

You can enter the exact degrees of rotation in any of these fields, but

for common rotation amounts a rotation protractor with markers at
15¢ intervals is shown in the drawing window.
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Move the mouse pointer around the protractor, and click to rotate the
square by 45°.

@ Right click twice to end the rotation command.

Click Deselect All to leave the original square unselected.

Setting Current Drawing Properties

OneCNC has a 2 color drawing system, controlled by color selection
boxes in the Status Bar.

BlG

The color selector on the left is for geometry and that on the right is
for surfaces and models. To set the current color, click the selector
and select the color you want to use. To switch back to the default
color just click the small square in the corner of the selector.

To select the line style and line thickness you would like all new
entities to be drawn with, click the Styles icon.

OneCNC uses red to indicate an object is selected, so don’t use red
for drawing.
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Using Layers

Every entity created in OneCNC is said to be ‘on’ a Layer. Layers give
you control over entities on each layer as a group. For example, if
you draw dimensions on a layer named ‘Dimensions’, you can then
turn off display of the layer to hide all dimensions while working on
the drawing geometry.

Click on the Layer tab at the lower right of the screen to open the
Layer Manager.

Layers

PP
I |= |0l Layert

Layers Verify History Recent

Up till now you have been working in a new file, on the default layer,
Layer 1. We will now create a new layer and move some of the
geometry to the new layer.

Layers
L%

ve
atlamm o=
Add a new layer

Layers Verify History Recent

To add a new layer, click on the + icon at the top of the Layer
Manager.

Layers
+ A
L3

e
o | 0| Layer1
Layer2 Renarmne the layer

Layers Verify History Recent

The new layer is created with the default name Layer 2. Click on the
icon next to the + icon to rename the layer.
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Enter Name n

Circles |

~ 0K X Cancel

Enter ‘Circles’ as the name for the new layer, and click OK.

Layers
vy
Circles
o |0| Layerl
Layers Verify History Recent

The Layer list is sorted alphabetically, so the Circles layer is now
above Layer 1. It is highlighted in blue, indicating it is the active

layer new entities will be created on, but the X in the visibility column
shows it is an empty layer.

Select all the circles in your practice drawing.

Click on the Madify icon in the Status Bar.

( Default Layers h
You can set default layers to be contained in each new drawing

from the File menu > Properties dialog. Select the Layers tab, click
New, give the layer a name, and set a default color, line type, and

width.
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Modify Selected Attributes x

Atributes Color Layer

Circles
Colar =

I X | |Drdas L
EA Thickress  Thickness: (o) Layer

Style

Layer

Style

o 0K 3 Cancel

In the Modify Selected Attributes dialog, you can change the color,
line type, thickness, or layer of entities. Select the Circles layer in the
Layer list to move the selected entities to that layer.

Layers
5] + A

®
I“Q‘ Circles
o EJ}ELBYBH
Layers Verify History Recent
There is now a green eye icon in the Circles layer visibility column,
indicating all entities on the layer are visible. The red selection

square indicates all entities on the layer are selected. Click on the
square to deselect the circles.

Layers
°v
Circles
O| Layer1
Layers Verify History Recent

Click on the open eye icon for the Circles layer and it will close.
This will turn off display of all entities on the layer.
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Now you will be able to see the squares clearly.

Trimming Entities
Trim functions are used to shorten or extend existing entities.
Scissors

The quickest way to trim away unwanted parts of geometry is to use
the Scissors tool.

M Trim / Break

Click on the Trim/Break icon in the Toolbox to open the Trim/Break
menu.

c!f Scizzors

Click on the Scissors icon to start the Scissors command.

Click on an unwanted part of a line or arc.
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The geometry will be trimmed back to the next intersection with
another line or arc, and the command continues. You can continue
trimming by clicking on unwanted parts of geometry.

Right click to end the command when you have finished trimming
@ entities.

N
The Scissors command cuts entities back to the next intersection or

J endpoint in each direction from the point where you clicked on the

entity. If you click on an entity which is not crossed by another line
or arc, it will be deleted.
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Trim Two

This function will shorten or extend two arcs or lines to their common
intersection. It is an important function as it can be used to make
sure a chain of entities are properly connected at their endpoints.

Open a new file to practice using the Trim Two command. Draw some
lines that cross, and some unconnected lines.

;ﬁ Trim two

Start the Trim Two command by clicking the Trim Two icon in the Trim
menu of the Toolbox.

Click on the first line you want to trim, on the side of the intersection
that you want to keep.
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Click on the second line you want to trim, on the side of the intersection
that you want to keep.

The lines will be trimmed to their intersection. In this example both
lines were shortened.

The command continues, and you can click on the next line you want to

trim.
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Click on the next line to trim. In this example one line will be
shortened and one will be extended to meet at their intersection.

trimming. The four lines in this example have now been trimmed

8 Right click to end the command when you have finished
to form a closed boundary.

Ll Click Select All and then click the Delete icon to clear the
drawing area.

N
Some CAM operations require selection of consecutive entities as a

) profile chain.
Trim Two ensures that the junction between two entities is properly
trimmed for chain selection, and can be used to repair a chain that
will not select properly.

J
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Chain Selection

Chain selection is an important function that selects consecutive
entities to form a profile chain. A profile chain can be open or closed.
For many CAM functions you will need to select a profile chain of
consecutive entities as the first step of the toolpath definition.

To practice chain selection, draw a filleted rectangle.

Selecting a complete profile as a chain

'::?‘ Click on the Chain Selection icon to enter chain selection mode.

The mouse pointer changes to the word ‘start’.
Click on the entity that will be the first in the chain.
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Move the mouse pointer around till the red arrows are pointing in the
direction that you want to chain select. Click to set the direction.

The mouse pointer changes to the word ‘end’. Click on the last entity
of the chain you want to select, or press the F3 key to select all
consecutive entities automatically.

. B,

The chain will be selected. You can now start to select another chain,
or right click to end chain selection.
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Selecting part of a profile as a chain

Click on the Deselect All icon to clear the previous selection.

*1"'*- Click on the Chain Selection icon to enter chain selection mode.

The mouse pointer changes to the word ‘start’.
Click on the entity that will be the first in the chain.

Move the mouse pointer around till the red arrows are pointing in the
direction that you want to chain select. Click to set the direction.
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The mouse pointer changes to the word ‘end’. Click on an entity to
end the chain.

The mouse pointer is still seeking a chain end. You can click further
along the chain to add one or more entities to the chain selection.

Right click when you are ready to finish selecting the chain. You can
now start to select another chain, or right click again to end chain
selection.
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OneCNC CAD Tutorial 2
2D Drawing

This Tutorial is designed for all OneCNC products.

_T_.1...|...}..1...|...|...|...|...|..

In this tutorial we will be using some of the time saving features of

OneCNC CAD drawing to show how easily a part can be constructed.
We will be drawing a part with fillets and chamfers, and a slot at an

angle of 75 degrees.

] .|...',..1...|...|...1...|...|...1..

Start a new file, and save it as ‘Cad Tutorial 2.
Click on the View icon in the Status Bar to open the View menu,

and select CAD View.
CAD view is a special top down view, specifically for 2D drawing in the

XY plane.
While in CAD view all drawing is in World coordinates.
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Step 1: Draw outer profile

[] Rectangle

Click on the Rectangle icon in the Line menu to start the Rectangle
command.
Enter 0 for Corner Radius, to draw the rectangle with sharp corners.

] e mh L) LS SR8 L) LRSI L RE R0 R0 SO0 (R0 IR0 [RSY (R IR0 S0

Enter coordinates in the toolbox or use a grid snap to start the
rectangle at X10 Y10. You can then enter 150 for Length and 100 for
Height to make the rectangle 150 wide in X and 100 high in Y.

To create the semi-circle on the right side of the part, start the Arc
< Arc Sketch

Sketch command on the Arc menu.

Click on the midpoint of the vertical line at the right side of the part to

"|"+'1"'|"+"""|"'|"'|"'l"'l'"l"'}"i"'l"'l"'1"'|'"|"'1"

locate the center of the arc.
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The Arc Sketch function now requires the arc Radius, Start Angle, and
End Angle. Each of these can be defined by entering a value in the
toolbox, or clicking on an entity or grid snap.

World :
¥Loord 175
¥-Coord 60
Z-Coord 0
[ ok
Radius 15]] Enter 15 in the toolbox for the Radius of the
Start Angle 0 are.
End Angle 0
_ % Click on the endpoint above
H the arc center to set the
H Start Angle to 90°.
! L
—i—ill--l---llifllflll1l|1
: Click on the endpoint below
- the arc center to set the End
+ La}‘ Angle to 270°,
..+.{...|...|..|...|...|...1...}...|...|...}..|...|...|...1...| e
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@ Right click to end the Arc Sketch command.

/ Line

To draw the angled line at the top left of the part, select the Line
menu to start the Line command.

1 C

"|"+'1"'|"+"""|"'|"'|"'l"'l'"l"'}"i"'l"'l"'1"'|'"|"'1"

Click on the vertical line at the left of the part, between the midpoint
and upper end.

Line Length 0

Line Angle -50 To fix the start point of the line at 40mm from
the end of the selected line, enter 40 as the
Distance along value in the toolbox.
Distance along 40 I

Ratio along 0.4
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Line Length 0 Enter -60 for the Line Angle.
Line Angle -BDI
This will fix the angle of the new line at 60°
from the direction of the anchor line.
Distance along 40

Ratio along 0.4

S1EEn =E% LR2) ROR: SEF (204 LRF (RFY (RF) RUR S0) LR SRF [RPI LS MR LERI IR SEFIE.

Move the mouse pointer along the new line preview until it locks onto
the horizontal line at the top of the part, and click to draw the line.

8 Right click to end the Line command.

We can now trim away the unwanted line segments.
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C’G‘ Scissors

Start the Scissors command on the Trim/Break menu.

(&

"|"+'1"'|"+"""|"'|"'|"'l"'l'"l"'}"i"'l"'l"'1"'|'"|"'1"

Click on the segment within the semicircle to remove it.

"|"+'1"'|"+"""|"'|"'|"'l"'l'"l"'}"i"'l"'l"'1"'|'"|"'1"

Click on the segments at the top left of the part to remove them.

@ Right click to end the Scissors command.

Next we will create the fillet on the lower left corner of the part.

7 Fillet

Start the Fillet command on the Arc menu.
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Fillet Radius 2571 Enter a Fillet Radius of 25 in the toolbox.
Disable Trimming []

- Click on the left side of the
part near the lower left
corner.

= Click on the lower side of
- the part near the lower left
corner.

The fillet is created, and

B the corner is trimmed

: C automatically.

+ Right click to end the Fillet
~ command.
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Next we will create the chamfer on the lower right corner of the part.

#" Chamfer

Start the Chamfer command on the Line menu.

Chamfer Distance 15]:
Disable Trimming [F] Enter a Chamfer Distance of 15 in the toolbox.

Click on the lower side of
the part near the lower right
corner.

Click on the right side of the
part near the lower right
corner.

o mER LRI ERE! REX (LR1 EE SEX [R5 REF 01 AR RAX IR01 ERE 208 LE0] LE%: A%
: The chamfer is created,
H and the corner is trimmed
- automatically.
+ Right click to end the
* Chamfer command.
ST PO HOY T FO0 HON 0 U0 N N WOV N IO WO O
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Step 2: Draw the angled slot

The first step in construction of the slot will be to draw the centerline.

/ Line

Select the Line menu to start the Line command.

Move the mouse pointer near the center of the fillet arc, and click to
place the start point of the line there.

Type 25 in the Line Length box, and press
Line Length 25:[ Enter.

Line Angle 0

Distance along 0
Ratio along 0

Line Length 25
Line Angle W Typ(_a 45 in the Line Angle box and press Enter
again.

Digtance along 0

Retio along 0 The line will be drawn.

Right click to end the current Line sequence, and right click again to
end the Line command.
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.«

The part drawing should now look like this.

+ (Circle

Start the Circle command to draw circles which will become the arcs
at each end of the slot.

World :
¥Loord O
Y-Coord O
Z-Coord 0
[ ok +Inc
Type 10 in the Diameter entry box.
Diameter 10 I

"|"+'1"'|"+"1"'|"'|"'|"'l"'|'"|"'}"1"'|"'|"'1"'|'"|"'1"

Click on the lower endpoint of the centerline to draw the first end arc
of the slot.
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World :

XCoord 35
Y-Coord 35
ZCoord O
[ ok +Inc
Diameter 20 Type 20 in the Diameter entry box.

Click on the upper endpoint of the centerline to draw the second end
arc of the slot.

Right click to end the Arc command. You should now have two
circles of unequal diameter, one at each end of the centerline.
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Next we will join the circles with tangent lines.

,.-""P Line Tangent

Start the Line Tangent command in the Line menu of the Toolbox.

o«

Draw the first tangent line by clicking near where the tangents will be.

& &

Draw the second tangent line by clicking near where the tangents will
be.

Right click to end the Line Tangent command
and you will have two tangential lines as
shown here.
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!|,'= Begin the Single Selection command.

Select the 45 degree centerline.

@ Right click to end the selection process.

EB Click the Delete icon or press the Delete key to delete the
centerline.

All we have to do now is trim the circles to
the tangent lines to finish the slot.

c!f Scissors

Start the Scissors command on the Trim menu.
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& &

Click on the unwanted segment of the lower circle to trim it away.
Circles have an endpoint at 0° so you must click twice to remove both
ends of it.

s

Click on the unwanted segment of the upper circle to trim it away.
The remaining arc will be composed of two arcs because of the circle
endpoint at 0°. It is good practice to trim this to one arc. Click below
the 0° endpoint to remove the smaller arc.

Because the smaller arc is not crossed by
any other entity, the Scissors command
removes it completely.

8 Right click to end the Scissors command.
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;3 Trim two

Start the Trim Two command.

Click on the tangent line to select it as
the first entity to trim. Click between the
endpoint and the midpoint of the line.

Click on the arc to select it as the second
entity to trim.

The two entities will now be joined perfectly.

Your drawing should now look like the picture at the beginning of this
tutorial, which is now complete.
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OneCNC CAD Tutorial 3
Solid Modeling by Extrusion

This tutorial is intended for Expert and Professional versions of OneCNC.

In this tutorial we will use OneCNC solid extrude commands to
construct a 3D solid part. You will need the outlines drawn in CAD
Tutorial 2 before attempting this tutorial. We will extrude the part
with a taper angle and cut the through slot with vertical walls.

Step 1: Complete CAD Tutorial 2 and save a copy.

Complete 'CAD Tutorial 2’ and save the file. Use Save As on the File
menu to save a copy as ‘CAD Tutorial 3". Press the Space bar and
set the view to Trimetric. Your part should appear as shown in this
image.
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Step 2: Create a solid by extrusion from curves.

5 Edrude

Click on the Extrude icon in the Toolbox to open the Extrude menu.

&% Bdrude curves

Click on the Extrude Curves icon.

Enter a Taper Angle of 15 in the parameters

Linear comers [ section of the Toolbox. This will tilt the walls of
Taperangle 15 | the extrusion inwards.
Height

Leave the Linear Corners check box
unselected.

= OneCNC now seeks a
boundary to create an
extrusion from. Hover the
mouse anywhere near the
external boundary and click
to select it as the outline of
the part. The entire outer
boundary will be selected
with one click.

= You can extrude a shape
with one or more openings,
so the cursor will continue
to seek boundaries.

Do not select the inner
boundary.

Right click to end the selection stage of the command because in
this case we want to create the slot using different settings.
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The height of the extrusion can be set by a mouse click or by entering
the height in the toolbox. As you move the mouse, you will see a
preview of the extrusion, and the current height will be displayed in
the toolbox height entry.

Linear comers [

Taperangle 15 Enter a Height of 10 in the parameters section
Height —mI of the Toolbox, and press the Enter key.

Click in the drawing window and the extruded solid is created with an
external taper of 15 degrees.

@ Right click to end the command.

Page 92 Introduction to OneCNC Mill ©



Step 3: Create the slot with an extrude cut

The slot boundary we want to use is obscured by the solid we have
made. We could change the view direction but there is no need to do
this, as we can change the model display setting to Transparent.

Click on the Display icon to open the Display menu.

Select Transparent. The slot geometry will now be visible
ersEEnt - through the part.

Click on the Extrude cut icon in the Extrude menu.

&) Extrude cut
Linear comers [ i
Change the Taper Angle to 0 so the slot will
Taperange [0 | have vertical walls.

Depth 0

Select the internal boundary to create the cut extrusion.
Only one boundary can be used for an Extrude cut so you do not have
to right click to end the boundary selection.
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Because we want a through cut the exact extrusion distance is not
important. Move the mouse pointer up until the extrusion preview is
above the part, and click to make the extrude cut.

@ Right click to end the Extrude Cut command.

Click on the Display icon and change the display mode back to
== Normal.

r \

N

To see how you can create a section view of your model, open the
Section Tool topic in OneCNC Help.

You can find the topic in Help Contents -> CAD Drawing and
Modeling -> Modeling Tools -> Section Tool.

g
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OneCNC CAD Tutorial 4
Working With Planes

All new line and arc geometry, and surface and solid models, are
created in the current construction coordinate system, which is
independent of the world coordinate system.

When you open a new file in OneCNC, the current construction plane
is the XY plane. The X and Y axes of this plane coincide with the X
and Y axes of the world coordinate system.

o world

A transparent rectangle indicates the position and orientation of the
XY plane of the current construction coordinate system. The Origin

selector at the right of the Status bar shows World coordinate input is
active.

ﬁ‘i’- plane

Clicking on the Origin selector will activate Plane coordinate input.
A plane origin indicator will appear.
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As an introduction to Plane functions we will position a Plane as an aid
to constructing a truncated wireframe pyramid.

Step 1: Draw a pyramid wireframe

Start a new file, and save it as ‘Cad Tutorial 4".

Select World coordinate input, and use the Rectangle command to
draw a square from X0 YO to X100 Y100.

Start the Line command, and click on the corner of the square to start
the first edge of the pyramid.
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Warld :

¥Coord B0
Enter World coordinates as shown to end
¥-Coonl I8 the edge at the vertex of the pyramid.
ZCoord 100
B ok + Inc

Click on an adjacent corner of the square to finish the second edge of
the pyramid.

Right click to end the current Line sequence, and construct the other
two edges by clicking on corner, vertex, and corner.
Right click twice to end the Line command.
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Step 2: Position the plane

' Open the Planes dialog by clicking on the Plane icon in the Status

Bar.

Planes b

Frpwe P d 0@

Saved Planes :

Current plane BO AD
XY Default Plane B0 AQ|
¥Z Plane L B30 ASD
¥Z Plane B1580 ASO

Save

[ Use plane coordinate system
Display active plane X Close

In the Planes dialog you will see the XY
Default Plane is selected in the Saved
Planes list.

You will also see the pre-defined YZ and
XZ planes.

The Display active plane check box must
be selected for the plane to be visible.

&I Click on the Push or Pull Plane icon in the Planes dialog.

This command will move the current plane up or down along its Z

axis.

Drag Plane

F& - Calculator

>

0K X Cancel

Enter a drag amount of 50, and click OK.

The plane will be moved vertically by 50mm.
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Click on the Origin selector to activate plane coordinates.
The Plane origin indicator shows the origin of the moved
plane.

plane

We will now tilt the plane on its own Y axis to create the angle for
truncation of the pyramid

' Click on the Plane icon again to open the Planes dialog.

. Click on the Rotate Plane icon.

Rotation Amounts *
» Rotation : I:I
Y Rotation : I:I
Z Rotation : I:I
FlanexTit: [0 |
Plane ¥ Tik:
FlaneZTit: [0 |
Fi - Calculatar «f 0K X Cancel

The plane can be rotated around the World axes or its own axes.

To rotate the plane around its own Y axis, enter 15 in the Plane Y tilt
entry box and click OK.
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The plane is tilted on its own Y axis. The plane origin will still be
directly above the World origin.

We will save this plane position so we can return to it easily.

Step 3: Save the plane position

‘ Click on the Plane icon again to open the Planes dialog.

Planes it

PR @we P i O

Sawved Planes :

Current plane B30 A15
*Y Default Plane BO A0
YZ Plane B90 ASO
XZ Plane BE180 ASO

Click on the Save icon.

Save
s

[~]Use plane coordinate system
Display active plane 2 Close

plane name n

Truncation plane |

f 0K X Cancel

Name the plane Truncation plane and click OK.
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Planes

X
pprogwe P idOE

Saved Planes :

Current plane B90 A1S
*¥ Default Plane B0 AQ
XZ Plane B180 ASO
YZ Plane

ganzan| The plane now appears in the Saved

Truncation plane g0 a1s| Planes list.

Save

Use plane coordinate system
Display active plane 3 Close

Step 4: Create the truncated pyramid

m Trim to plane

To truncate the pyramid edges, open the Trim menu in the Toolbox,
and click on the Trim to plane icon. This command trims lines or arcs
which pass through the plane to the plane intersection.

Click on an edge of the pyramid, between the base and the plane.

The edge will be cut off where it meets the plane. Click on the next
edge to trim it.
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The edge will be cut off where it meets the plane. Click on the next
edge to trim it.

Continue until all four lines are trimmed to the plane.

When you have trimmed all four side edges of the pyramid, use the

Line command to join them. These lines form the boundary of the
truncation.
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Step 5: Return to default XY plane

Planes x

fprogwe P 4 0@

Saved Planes :

Current plane eos0| To return to the XY plane, open the
= X BN Pplanes dialog and select the XY plane in
i "2 the Saved Planes List

Y¥Z Plane sanacn|  LhE Save anes List.

Truncation plane B90 A1S

SavE To return to World coordinate input,

clear the Use plane coordinate system
| i . .
g;;z:’;;‘_’::’;:::e s X cese | Check box before clicking OK.

You will see the XY plane is
current again.

You can return to the
truncation plane by

selecting it in the Saved
Planes list.

To learn more about plane commands in OneCNC, go to ‘Construction
Planes’ in the CAD section of OneCNC Help.
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OneCNC Technical Drawing
Automated 3D to 2D Drawing Layouts

This tutorial is intended for Expert versions of OneCNC, and Solid Creator.

Automated 3D model to 2D CAD drawing is a standard feature of
OneCNC Solid Creator and OneCNC Expert versions, and can be added
as an optional module to OneCNC Mill Professional.

[

-

—E
= :

Frond Vaia R Vera

* | E ey
— b I (e =
I L I 1 1 3 T 1 I T 1L L

o S T S T S S T S P

Traditionally, a technical drawing was the first step in production of a
part. Now, you can design the part as a 3D model, and create one or
more technical drawings automatically from the part.

The paperspace drawings are associated to the model, so if the design
changes, you can change the part model and then update the drawing
views automatically to show the revised part.

There are two stages to creating a technical drawing in OneCNC.
The first step is to create a drawing page layout with title block and

border. You can then create and manage views of your model in the
layout.
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Add a drawing page with border and title block

@ To add a new page, click on the Pages icon in the Status Bar.

The Page Manager dialog will open.

Page Manager X
Pages:
| Addpage | |
: Ly :
Edit page Click on the Add page
Delete page icon to open the Page
LR REEE Setup dialog.
Views :
Model Space View Place view on page
1: Front View =
22 Top View Create section from plane
3 L?& View Create view from plane
4 : Right View
Default View Create section dimension
Isometric View T RETET
Trimetric View SEtMEW
Dimetric View
Bottom View
Badk View

Preview of view :

Preferences... ~f OK
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Page Setup. x

Name of page : Template preview :
‘ Prototype Md A2

@) Templates
D:\OneCNC-¥R8WMil 3D Expert\templates)

DIN A4.ONECNC ~

Guobiao ALONECNC

Guabiao A2 ONECNC

Guobiao A3.ONECNC

Guobiao A4, ONECNC

1S0 AD,ONECNC
NC

NC
150 A4.ONECNC
JI5 AD.ONECNC

J1S ALONECNC v
) Custom size
width ¢ | 594 Height ; | 420
[AUTHOR] Default
DATE] July 02, 2020
SCALE] :
[ Automatic page ratio TITLE] mill express pocket
[COMPANY]
larger visws smaller views [FILE_PATH] D:\OneCNC-XRAMill 3D Expert\Drawi P Il express poc...
FILE_DIRECTORY] D:\0neCNC-XR8\Mill 3D Expert\Drawings\Samples
HEIGHT] 420
Scale - 1mm: [ 1 PGZ] 1
_[TEMPLATE] 150 A2
VERSION] OneCNC-XR8 64 Bit Mill 3D Expert - Version 62.77
WIDTH] 504
PG_NAME] Prototype Mkl A2
[ indude Revision Table:

o 0K X Cancel

Templates are supplied for standard paper sizes with pre-drawn
borders and title blocks. Select a template for the paper size you want
from the Templates list, and enter a name for the page.

The Auto fill template section contains entries which can be
automatically added to your title block. Fill these out as necessary,
and click OK.

Page Manager *

Pages:

Model SE::E | Add page |
| Edit page |
| Delete page |
| Update page |

The new page now appears in the Pages list in the Page Manager.

The selected page will be seen in the main drawing window, with the
title block showing the details input in the Page Setup dialog. You can
now place views from the Views list into the new page.

To return to the main drawing environment, select Model Space in the
Pages dialog.
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Add views of the model to a drawing page layout

You can add a view of the model to an existing drawing page layout at
any stage of the design process.

Page Manager X
Pages:
Model Sane Add page
. Edit page
Delete page
Update page

Views :

Model Space View
1: Front View -
STl SEE T EvE
3: Left View
4 : Right View
Default View Create section dimension
Isometric View e
Trimetric View

Dimetric View

Bottom View

Back View

Flace view on page

Create view from plane

Preview of view :

\ G )

| Preferences... |  OK

In the Pages list of the Page Manager, select the page layout you want
to add the view to.

Select the view in the Views list, and a preview of the view will appear
in the lower section of the Page Manager dialog.

Click the Place view on page icon to add the view to the page.
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The view will be attached to the cursor. Click to place the view when
it is in the position you want.

a2 M
I
1 L [] [ [T |
b TractL
- Py
- il [&a] =
I I 1 I 1 I I I :

B o IR SRR

After placing the view, you are returned to the Pages Manager again,
and you can continue placing views as necessary.

Views are not restricted to orthogonal representations. An Isometric
view gives a good indication of what the part actually looks like.
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You can create a section view in the Views list using a plane
positioned where you want the section.

You can also use a plane to define a view from a specific direction.

[

T
—x

Taomwt i Ve i

[Fonzes
== i il [ea] &2
. I T

Views and section views can be dimensioned as necessary to
complete the drawing.

Using the 3D to 2D Technical Drawing module you can quickly create
professional drawings to recognized standards. For more detail on
using the module see the Automated 3D to 2D drawing topic in the
CAD section of OneCNC Help.
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OneCNC Mill Tutorial 1

Creating a Facing toolpath

This tutorial is intended for all levels of OneCNC Mill.

To make a part in OneCNC it is first drawn, modelled or imported.
The required toolpaths are defined using the NC manager, and
simulated to check them. They are then output to an NC file, ready
to send to the machine.

We will open a sample file which has machining already defined, and
begin to define alternate machining in a new toolpath group.

Step 1: Open the sample file and save a copy.

Sample files are supplied with OneCNC which provide examples of
parts and toolpaths.

Click on the Open icon at the top left of the OneCNC application
window.

To open a OneCNC sample, go to the Samples folder, which is located
in the Drawings folder where you installed OneCNC.
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=3 Open OneCNC File 4

Lookin: [ | | Samples v @ @ Preview
*+ Name h Tpe ~
. D mill professional flat area machining.ONECNC ~ ONECNC File
Quick access iy professional planar boundary. ONECNC ONECNC File
= mill professional planar semi finish. ONECNC. ONECNC File
] = mill professional z level machining.ONECNC ONECNC File
Desktop I multi-pecket mm.ONECNC OMECNC File
= I pencil_mm.ONECNC OMECNC File
m I pocket HS rest pocketing.ONECNC ONECNC File
libraries =Y pocket smt closed ONECNC ONECNC File
I pocket smt open.ONECNC ONECNC File
‘_;! Y cpacer block.ONECHC GRECHE File
ThisPC  tapertest mm.ONECNC ONECNC File -
< >
g File name: [spacer block ONECKC ~]  [oeen ]
Network
Files of type: |OneCNC Files (“GNECNC.” XFA) v [ Cancel |

[]Open as read-anly

Scroll down the list of files, select the file ‘spacer block.ONECNC’, and
click Open. Select Save As from the File menu, and save a copy of
the file as Tutorial Mill 1.ONECNC.

Open the Plane dialog and turn off the display of the active plane.
Press the Spacebar and select Trimetric from the View menu. Turn off
display of the Geometry layer. Your view screen should now appear
as shown.

We will now simulate the existing toolpath group so you can see how
each toolpath contributes to the creation of the part.

MNC Manager
K &5 The NC Manager tab is shown at the
Tutorial Mill 1 right of the drawing window. Right click
[— Toolpath Group #1 Defzut post | on the existing Toolpath Group #1, and
Activate Group " select Simulate/Rest from the context
Mew Group ' menu.
Simulate / Rest on
Post Group h’ on
Backplot
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NC Solid Verification x

Stack.
The Solid Verification dialog
opens, so you can define
stock size and other options.
In the Stock panel, choose
® Evtents (defaull the Extents option and
Stack Mods! [ Automatic Offsst: 0 .
Ot 2 Toptdob: [T ] make sure the Automatic
ICk. 3 houndary B
il Offset check box is not
selected.
Start=: |2 Endx: [155
] Turbes Mods Stat'r: [-2 End': [105

~ Ok ¥ Cancel

Set Start X and Start Y to
-2. Set End X to 155 and End Y to 105. Set Z Top of Job to 0, and Z
Bottom of Job to -38.1.

=3 OneCNC Live Simulation - ] x
137,653, Y14.667, Z-0.747

A Rotate
Q Zoom
@ Al

[ window
R View

< 5P

Phlipan
© FRest

7 Show taol [1]
7 Shiow holder [ 1]
[5] Show stack

[2 Show backpiot

$7 Show asis simulation

[P Show geamety

& Show rapid collsions
WP Show shark and holder colisions

[E] Optians

Slower Nomal Faster

—

oo LIRS T O |
/5 B ieier P bae e Nl e I (I 0 SechionOf | StepAmount || Default Colors

Turbo

The Live Simulation window will open, and you can watch the
toolpaths cutting away the material. The current coordinates of the
tool are displayed in the top right corner.
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The Live Simulation window has simple playback controls.

Hm Go back to start of simulation.

estart

F'H Go back to the start of the previous tool.
ey

1 Pause. This changes to Play when paused, which will resume the
Pause playback.

S Enter simulation Step Mode.

Newt  SKip forward to the start of the next tool.
Go to end of simulation.
End

Tutb Turbo mode enables rapid simulation at lower resolution.
Lroi

Sloweer Marmal Faster

[

You can adjust the playback speed of the simulation by dragging the
indicator in the sliding speed control.

] v

You can select a specific playback speed using the drop-down selector
below the sliding speed control.

For example, if you select x2 the playback will be twice as fast. If you
select /2 the playback will be at half the speed.

[ N L]
123

During simulation, the progress indicator in the progress bar
moves from left to right. The background color of the progress bar
changes to match the current tool. You can change the playback
position by dragging the progress indicator in the progress bar.
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The toolbox on the left of the simulation window has view and display
controls. It also holds useful functions for checking your toolpaths.

I@ Raotate
Q Zoaom
@ 4l

[Ek Window
N Wiew

- Spin

Compare
() Rest

" Shaw tool HE
" Show halder Bl
[T] Show stock

[2] Show backplot

53' Show axiz simulation

O B O 3d

|}| Show geametry

Yy Show rapid colisions
W Show shark and holder collisions

[£ ] Options

Page 114

The view tools allow you to change your
viewpoint and zoom magnification.

The Rest material functions are used to
check for material which has not been
removed yet.

The Display options can be used to show
or hide the tool, holder, stock, backplot,
and geometry.

If you are simulating a multi-axis
toolpath you can also change the axis
simulation mode.

During simulation you can check for
rapid moves hitting the stock. You can
also check for collision between the
shank or holder and the stock.

The Options icon re-opens the stock
settings dialog.
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=3 OneCNC Live Simulation - O x
75,14, 109,376, Z5.25

S Rotate
Q Zoom
@ al

[ window
R View

SRR
Compare
@ Rest

S Show toal o]
7 Show holder o]
[8] Show stock

[& Show backplat

57 Show axis simulation

[P Shew gecmety

P Show rapid calisions
WP Show shank and holder calisians

[£] Optiens
Slower Mormal Faster

| —
Doy O W ) [Gocter T ] [Slon Brat ] [De B

Restat Prev Pause Step  Nest  End  Tubo

When the simulation ends the simulation window remains open.
Close the simulation window when you are ready to return to
OneCNC.

Step 2: Prepare for machining

Imagine you have been sent this part to make. Before you begin to
create toolpaths you need the answers to some basic questions. How
big is it? How deep is the pocket? What size are the bolt holes? We
will extract edges from the model to answer these questions.

Layers
L + & Click on the Layer tab in the pane below
Bxtracted edges the NC Manager. The geometry used
| 0| Geometry )
= || Mocel to create the block is on the Geometry

layer, and the block is on the Model
layer.
Layers Verify History Recent
Click on the + icon to create a new
layer, and name the new layer Extracted edges. Select the Extracted
edges layer as the active layer.

& Mode! Tools ﬁ Extract model edges

Click on the Model Tools icon in the Toolbox, and click on the Extract
model edges icon in the Model Tools menu.
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Select the model to extract
the edges from it.

Turn off the Model and
Geometry layers and you
will see the extracted
edges.

> Click on the Verify tab in the pane below the NC Manager.
@= Click on the Verify Single Entity icon in the Verify toolbar.

Verify . By clicking on various lines, and reading
2B A86067% the sizes in the Verify panel, you will
Verffy - Line .| soon see we are dealing with a part
paat 0 e designed in inch measurements.

Z Start :-38.1

Rl s This is not a problem, as OneCNC
ZEnd:-1796 toolpaths are based on the existing
ﬁg?;hz%[’: 4]36'3“ geometry, we just need to find the_

Layer : Exracted edges - depths to enter when we are creating
Layers Werify History Recent the toolpaths.

The block is 38.1mm (1%2") thick and the pocket is 25.4mm
(1") deep. The bolt holes have a diameter of 12.7mm, and the

counterbores are 12.7mm deep. Across the flats, the edge chamfers
are 2.54 mm.

@ Right click when you are ready to end the Verify command.
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@ Click on the Display icon in the Status Bar to open the Display
== options dialog.

Select the No frame option, which will turn off display of
fefieme | surface edges.

Turn off the Extracted edges layer, and turn on the Geometry and
Model layers. You will see the basic outlines the part has been
constructed from. These outlines are in fact all the geometry we need
now to create toolpaths for the complete job.

MNC Manager

K 5

Tutorial Mill 1 To make a new Toolpath group, right
=l ! —_ | click in the NC manager panel and select
Gelbatelonn “" ' New Group from the context menu.

New Group [} on

on

Simulate / Rest on
Post Group on
Backplot
NC Manager
K3 Double click on the new group and
Toolnath Groun £1 Do rename it ‘Practice Toolpath Group’
- 00 rou, au oSt on . . .
path Group ¢ in the Description box of the Process
El:Pockettmg on d |
“s 2:C/Bore Hole, 12 MM Bolt o dlalog.
[P 2:0uter Mill Profile on ) )
[ 4:Pocket Chamfer an  Click OK to close the Process dialog.
[ 5:0uter Profile Chamfer on The new group will now be the active
[ Practice Toolpath Group D=fzut post | group new toolpaths are created in.
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Step 3: Facing toolpath

We will start this example by using a facing toolpath to clean the top
of our stock to Z0.

Stock Toolpaths E Facing

To begin the facing toolpath wizard, click on the Stock Toolpaths icon
in the Toolbox, and click on the Facing icon.

The cursor changes to the word bound, and the selection box will cling
to the nearest geometry. Hover the cursor near the outside boundary
and click to select it.

The selected boundary will turn red and the cursor will cling to the
next boundary it finds, as it is possible to face more than one region
in the one operation.

As we are only facing the one part, right click to end the
selection process.
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Facing X

Templates : Select Tool

Tool No V1| None
history Length Offset [] 1 V2| None
Diameter Offset 1 V3| None
Spindle Speed V4| None
Spindle Direction [ cow & ocw
Coolart [ No.1 v
Feedrate 3 Feed Control
Plunge Rate
Adiust high feedrate []

[Max
Tool Changer @
Holder  No holder

Tool Type | End ~ | 10MM END MILL

Overall Length [50
Fute Length [] |30
Diameter |10

(4 K3 B3] S

"

Name - [ Pocketing Stock Material  Aluminium Bilet Notes

> Next 3 Cancel

The Select Tool dialog appears, showing a preview of the last selected
tool and holder. If there was no holder associated with the tool, a
generic holder with a blue taper will be shown.

We can now select the tool we want to use from the Tool Changer
Library, the OneCNC tool management system in which you can store
definitions for all the tools you use.

Toal ChaEer @

Click on the Tool Changer icon to open the Tool Changer.

At this stage we will only describe how to select a tool from the Tool

Changer. A detailed description of how to use the Tool Changer and

manage tool definitions in the Tool Library system will be found in
L OneCNC Help > OneCNC Mill > Mill Common CAM settings.

J
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= Tool Changer O X
Recent Library

Favourite and current tools :

Tool#

10MM END MILL

g 1 19MM 1,27R BULLNOSE Using
a 2 12.7 MMDRILL Using
a 3 & MM HSS END MILL Using
a 4 12 CHAMFER. Using : :
E 5 25 MM HSS END MILL Using

Tool Type : End Mil
Tool : 10MM END MILL
Tool Number : 1

Tool Length : 50
Radiss : 5

Tip Radius : 0

| Current Library Path : D:\OneCNC-XRBVMill 30 Expert\settings L ibraries \Default\Defaultiibrary_metric.ml ~ ok X Cancel

The Tool Changer dialog opens, with the Recent tab active.
Tools you use regularly can be selected quickly from this tab.

=3 Tool Changer m| x

Recent  Library

Select Tool Type:

g ea
§ eu
a Dl Favourite | Description Tool Tool# | Library# | Diameter | Flutes | Load\ | Flute Tool Holder A
Material Fite  |Length |Length
5B Facing
7 MM CARBIDE END MILL Caride 0 0 1 3 oo |3 35 ER20 COL,
§ cone /MM HSS END MILL WS 0 [ i 4 0005 |4 33 ER20 COL
§ e 2 MM CAREIDE END MILL Carbide 0 0 2 1 0005 |7 35 ER20 COL,
e 2 MM HSS END MILL HES 0 0 2 4 0006 |7 35 ER20 COL,
3 MM CARBIDE END MILL Carbide 0 0 3 1 0007 |8 35 ER20 COL,
g Fraunding 3 MM HSS END MILL HSS. 0 [}] 3 4 0006 |8 35 ER20 COL
g Tapered 4MM CARBIDE END MILL Cartide 0 0 4 3 o007 |11 0 ER20 COL,
B votoer 4 MM HSS END MILL HES 0 0 4 4 0006 |11 0 ER20 COL,
5 MM CARBIDE END MILL Cartide 0 0 5 3 oo |13 0 ER20 COL,
5 Thread 5 MM HSS END MILL HsS 0 [) 5 2 i EE] 20 ER20 COL
A& st & MM CARBIDE END MILL Cartide 0 0 6 3 iz |13 0 ER20 COL,
1 e 6MM HSS END MILL HSS 0 0 6 1 oz |13 20 ER20 COL
8 MM CARBIDE END MILL Cartide 0 0 B 3 oois |18 0 ER20 COL
] engae 8 MM HSS END MILL HSS 0 0 B 1 oos |19 20 ER20 COL
] spet 10 MM CARBIDE END MILL Cartide 0 0 0 4 ool |2 I3 ER20 COL
10 MM HSS END MILL HSS 0 0 10 1 oz |2 20 ER20 COL
E Reamer 12 MM CARBIDE END MILL Carbide |0 0 12 4 0024 |26 55 ER20 COL
r 12 AR LIS ERIN RAILE [F33 n n 17 A nma kI3 AN ERIN Ff)\\ v

Manage Librar Current Library Path : D:\0neCNC-XRB\Mil 3D Expert\settings\Lbraries\Default\De faulttibrary_metric.xml < oK X cancel

To select a tool which is not shown in the Favourites list, click on the
Library tab to see a categorized display listing all available tools.
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= Tool Changer

Recent  Library

Select Tool Type:

§ ea
g e
g eu

Dill

Center

f=

& Crante
. Founding
' Tapered
1 Loteop

f} thea

2 siot

1 oo

l Engrave
l Spat
B e

- O X
[ Enable Exit Tocls
Favourite | Description Tool Tool# | Library # | Diemeter | Tip Flutes  |Load\ |Flute  |Tool H
A Material Radius Flute |Length |Length
50 MM CARBIDEFACEMILL  TIC/TINH 0 0 50 05 ] 0065 3 0 B
80 MM CARBIDEFACEMILL  TIC/TINH 0 0 20 05 7 0065 3 50 2
100 MM CARBIDE FACEMILL | TIC/TIN H 0 0 100 05 8 0065 3 50

<

>

Current Library Path : D:0neCNC-XRBMil 3D Expertisettings L braries\Default\DefauitLibrary_metric.xml o ok X cancel

The Tool Library is composed of separate lists for each category of
tool. Each row in a list stores information for a single tool.

Click on the Facing tool icon at the left of the dialog, and the displayed
list will change to show available Face Mill tools.

= Tool Changer

Recent  Library

Select Tool Type:

§ ea
g e
g eu
g vil
o racing
f 1

& Crante
‘ Frounding
' Tapered
l Lolipop

f} thea

I slet

1 oo

l Engrave
l Spat
B Reaner

[ Enable Exit Tocls

Favourite | Description

ARBIDE FACE MILL
80 MM CARBIDE FACE MILL

TICTN H‘D

100 MM CARBIDE FACE MILL

Current Library Path : D:0neCNC-XRBMil 3D Expertisettings L braries\Default\DefauitLibrary_metric.xml o ok X cancel

Select the 50mm Face Mill by clicking anywhere in the row for its
listing, and click OK to return to the Select Tool dialog.
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Facing

Templates : Select Tool

favourites|

history|

Taol Type
Overal Length
Flute Length

Diameter

Tool No. [6 ] 1| Hone ~
Length Offset [ ] & V2| Nene >
Diameter Offsct |6 V3| Hone v
Spindle Speed [0 | V4| Nane ~

Spinde Direction [J O ccw & ciow

Work Offset | G54

Feedrate (I | % Feed Control

Pinge Rate [I |
Adiust highfesdrate (] [0 |

Tool Changer @

Holder ~ 22-20 FACE MILL ADAPTOR

Face ~ | 50 MM CARBIDE FACE MILL

40

3

50

Name : |1: Pocketting Stock Material  Aluminium Billet

> Net

Notes..

X Cancel

The selected tool will be previewed in the Select Tool dialog, with its
associated holder, which is defined in the Tool Library. In this case the

holder and tool have the same outer diameter.

Enter 6 for the tool number, which is the
station on the machine the tool will be in. Set
Coolant to No 1 and Work Offset to G54, using
the drop-down lists.

Leave the Spindle speed and feedrates as they
are, as these will be calculated automatically
when we select our material stock.

Tool No.

Length Offsst [
Diameter Offset

Spindle Speed

Coolart

Work Offset

Feedrate

Flunge Rate

Adjust high feedrate [

Page 122 Introduction to OneCNC Mill ©




Stock Material  Aluminium Billet

s

The stock material is selected from the Material List, which is
accessed by clicking on the Stock Material name in the lower part of
the Select Tool dialog.

7 Material Library %
& [Stock Material CLF [s:  [clr |ss  |CLR [ss  |CLR [s&  [CLE |s%:  |CLE [s&  [CLE [Ssa
HSS | HSS | Carbide | Carbide | TietTin | Tie\Tin | Tic\Tin | Tie\Tin | Cobalt | Cobalt | Ceramic| Ceramic | Diamon | Diamon | Dr
A Carbide | Carbide
2 Aluminium Alloys 60 |1 11 8 0 50 |1 7 3 1 598 |1 30
3 Aluminium Cast E nso B0 s |1 6 |1 3 1 a8 2
4 Brass Free Cutting 60 |1 [ 8 1 50 |1 EC 1 s |1 30
5 Brass Wrought 0 1 6 |1 % 1 BN ECI 199 1 2 15
6 Bronze 7 n 62 |1 1 6 |1 EERT w1 % |1 14
7 Copper FERE 81 EZ & |1 EERT 1w 1 29 1 13
8 Graphite R [T 6 |1 o s 1 2 1 ER 2
9 Iron Soft [ER “ 1 E s FER 1 w1 9
10 Iron Hard 9 1 21 1 B FE [ o 1 w0 | 5
11 Magnesium Alloy ] 207 1 CEIE] 25 |1 E s 1 8% |1 5
12 Molybdenum F %2 1 R W00 |1 sz 1 FE I 38 |1 2
13 Monel B ESI 2 |1 20 © 1 e |1 i
14 Nickel % |1 w1 B3 1 o 21 1 06 1 159 |1 e
15 Nimonic Alloy 7 1 w1 [ 8 |1 9 1 ® 1 n 4
16 Zinc Base Alloy E nso B0 2 |1 6 |1 3w 1 a8 2
17 Plastic Acetal 0 1 F= 61 250 |1 w1 63 |1 %6 |1 50
18 Plastic Nylon 60 |1 [ 8 1 0 |1 B 1 s |1 30
19 Plastic PYC 0N [ 0 1 w1 9 1 e 1 697 |1 35
20 Steel Free Machining FZ R R o |1 3 1 1391 2 12
21 Steel up to 4% Carbon 2 1 51 1 2 1 ] 2 e 1 29 1 n
22 Steel up to 7% Carbon 2 51 1 21 5|1 20 s 1 219 |1 [
23 Steel Alloyup to 50 Ton 0 1 5 FE % |1 % 1 EER] 19 |1 10
24 Steel Alloy up to 70 Ton w1 i 1 ® 1 s FERE e 1 7|1 9
25 Steel Alloy up to 80 Ton iz 1 PR ' 1 0 |1 E E 2|1 5,
< I o B ) B 3 ) - - >
Calculate spindie and feed from maerial - a6 ch&i‘: dsg‘a'ﬁgf[g‘;fjjllrj?g}
Ma spindle speed -
[ Enable editing Cancel

Enable feed rounding

The material definition contains cutting speed information for various
types of tool, and this is combined with the tool data to calculate the
feedrates and spindle speeds.

Select Aluminium Billet from the material list.

In the lower left corner of the dialog, ensure the check box for

Calculate spindle

and feed from material is checked.

Select the check box for Feed rounding, which will cut any decimal
point value from the calculated feedrate, and click Accept to continue.

(

how to manage material definitions will be found in OneCNC Help >
L OneCNC Mill > Mill Common CAM settings.

We will only describe how to select a material from the Material
( List at this stage

. A detailed description of the Material List and

J
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You will see the entry boxes for the Spindle Speed, Feedrate and
Plunge Rate highlight in yellow as they are updated automatically.

Facing

Templates :

favourites|

histary,

Select Tool

Name

1- Packetting

Tool No. [6 ] 1| Hone v
Length Cfiset [] & V2| Nane v
Diameter Offsct |6 V3| None ~
Spindle Speed {1141 V4| None ~

Spinde Direction [ 1O Cccw & cow
Feedrate 3 Feed Control
Plunge Rate

Adjust high feedrate [ [25/

Tool Changer @

Holder 2220 FACE MILL ADAPTOR
Tool Type | Face ~ | 50 MM CARBIDE FACE MILL
Overall Length |40
Flute Length 3
Diameter |50

Stock Material  Aluminium Bilet Notes..

> Next X Cancel

The Tool settings are now complete, and we are ready to proceed.
Click Next to continue defining the facing operation.

Plunge Rate by default is 50% of the Feedrate. To change the
percentage, type the percentage with the % symbol in the Plunge
Rate box and that will be the new default.

y

J
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Facin

g

Templates :

The Clearances dialog is for entering the Z values we want to use.

You will see the model with frames that indicate the current depth
settings.

Clearances

history Clearances and depths

Start & Firish Clearance [] 50

Rapid Z Plane

Plnge clearance - [1 |
Materal ZTop: [1 |
FralZz- [0 ]

Pick Z

Options
Retract at feed speed []
Material top from geemetry (]

Start and Finish Clearance is shown as orange corners if enabled. It
provides extra clearance before and after an operation. This is mainly
used for multi-axis machining, while the part is repositioning.

Enter 5 for Rapid Z Plane. The red frame shows the height the cutter
will make positioning moves at.

Plunge Clearance is shown as black corners. It is the incremental
distance above the material top at which the plunge move changes
from rapid to feed speed, and must be a positive value. Set this to 1.
Enter 1 for Material Z top. For a Facing operation this is the thickness
of material to be removed above Z0. Final Z is our Z reference for
the job, so set this to 0.

Material Z Top and Final Z are the limits of the range that will be
machined, and are both shown as blue frames.

Click Next when these settings have been made.

You will then see the Face dialog, which controls how the facing is
carried out.
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Facing

Templates : (===

Facing Parameters

Approach distance % of tool radius
Overlap amourt : % of tool radius
Toohath Angle: [0 |

history

Tool stepover amount

[ Auto Stepover % of Diameter

Stepover distance - 375
Toolpath Type
O Spial

@ Zgzag
() One Direction

<< Back «f Finished X Cancel

Select the Zigzag strategy for Toolpath Type.

Approach distance is the lead-in distance as a percentage of the tool
radius. Set this to 110 so the plunge to the cut level occurs off the
job. Enter an Overlap amount of 50. The tool will travel this far past
the selected boundary on each linear pass. Leave Toolpath Angle at
0. This setting can be used to change the angle of the facing passes
relative to the X axis.

Select Auto stepover, enter 75 for the % of diameter value, and click
Finished.

The new toolpath is created,
and an instant preview will
be displayed in the drawing
window.
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The Facing toolpath operation
appears under the Practice Toolpath
Group heading in the NC Manager.

When the operation is selected,
you will also see a summary of the
toolpath settings in the lower section

NC Manager

Kl 5

+ Toolpath Group #1 Defzult post on
— Practice Toolpath Group Cefzuft post

S L:Facing

50 MM CARBIDE FACE MILL

of the NC manager. Tool diameter 50 mm
Tool tip radius 0.5mm
Some of these settings can be edited = Materaltop Z1
directly from the NC manager, simply " cu deth 1mm
by clicking on the entry. Click on S 10

the Rapid clearance and change the
setting to 10. Click on the tick icon

Rapid clearance
Station number

T

to accept the new setting. Length offset [
Diameter offset 6
Spindle Speed 1114
Coolant Ne.1
Werl offset Ghd
Feedrate 230
Plunge feedrate 145
High feedrate Mone

To simulate the new toolpath, right click on the operation in the NC

manager, and select Simulate/Rest from the context menu.

NC Solid Verification >

Stock

In the NC Solid Verification
dialog, set Z Top of Job to
1, so you can see the stock
being machined to the Z
reference height.

(® Exterts [default)
Stock Model

[ Automatic Offset: 0

(O Pick. a boundany ZTop of Jab:
Z Bottom of Job :
Starts: |-2 Endx: |1585 . .
et —— i Click OK to continue.

o 0K ¥ Cancel
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=3 OneCNC Live Simulation - O x
H61119,Y508.20

3 Rotate

Q Zoom

@ Al

[ window

K View

 5in

Compare

© FRest

T Show tool L]
7 Show holder L]
[5] Show stock a]
[ Show backpiot

[u}
£ Show axis simulation u
[ Show geamety o

& Show rapid collsions
WP Show shank and holder colisions

7 Optians

10 G e el e [Section O || SiepAnaun | Defouk s |

Restat Prev  Pause  Step Mest  End  Tubo

The simulation appears, showing the stock being faced back to the Z0
level.

Select the Show geometry icon in the toolbar at the left of the
simulation window and the geometry outlines will appear.

Close the simulation window when you have observed the toolpath.

In Mill Tutorial 2 we will complete the toolpaths for this part.

N
( To see how the other facing strategies work, right click on the Facing
operation in the NC manager list, and select Edit operation. The
\J toolpath wizard will re-open. Click Next on the Tool and Clearances
pages without changing any settings.

When you get to the Face options dialog, select one of the other
strategies and click Finished. Simulate the operation again to see
how the toolpath has changed.

J
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OneCNC Mill Tutorial 2
Stock Toolpaths

Stock toolpaths - Pocket, Profile and Chamfer

This tutorial is intended for all levels of OneCNC Mill.

This tutorial continues the toolpath group started in Mill Tutorial 1.
Open the file you used for that tutorial, and save a copy of the file as
Tutorial Mill 2.ONECNC.

Step 1: HS Pocketing toolpath

Stock Toolpaths HS Pocketting

To begin the pocketing toolpath wizard, click on the Stock Toolpaths
icon in the Toolbox, and click on the HS Pocketing icon.

The cursor changes to the word bound, and the selection box will cling
to the nearest geometry. Hover the cursor near the inside boundary
and click to select it. The selected boundary will be highlighted and
the cursor will cling to the next boundary it finds, as it is possible to
pocket more than one boundary in one operation.

We have only one pocket operation to do, so right click to end the
selection process.
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Pocketing X

Templates : Select Tool

Tol No. 1| None

Length Offset (] |1 2| None
Diameter Offset |1 V3| None
Spindle Speed V4| None

Spindle Direction []) ccw G o cw
Coolant [No.1 ~
Feedate 3% Feed Control
Plunge Rate
Adjust high feedrate 7]

[ Max
Tool Changer @
Holder 20 MM ER COLLET CHUCK

Tool Type | Bulnose | 20 MM 2.0R CARBIDE BULLNOSE

Overal Length |75
Flute Length ] |38
Diameter |20

histary

<el< ¢

Tip radius [2

Name - [1: Pocketting Stock Material  Alminium Bilet Notes

> Next X Cancel

When the Select Tool dialog appears, click on the Tool Changer icon to
open the Tool Changer dialog.

In the Favourites list you will see the 20mm bullnose cutter which

is already in use in this file. Select it and click OK to return to the
Select Tool dialog.

Enter Tool Number 1, set Coolant to No 1 and Work Offset to G54.
Select Aluminium Billet from the Material List.

Select the Adjust high feedrate check box, and enter a value of 5000.
When the toolpath has to reposition inside the pocket, this will be

done at the high feed rate without retracting if it is possible to do so.

Click Next to continue.
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Pocketing

Templates : Clearances

favourites

history Clearances and depths

Start & Finish Clearance [] |50
Rapid Z Plane

Plunge clearance : [1

Matenal Z Top

Final Z: [254

ED
B
g
™

Options

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

The Clearances dialog for entering the Z values is similar to that used
in the facing operation.

Clear the check box for Start and Finish Clearance, as we do not need
it for this job.

Enter 5 for Rapid Z Plane. This is the height the cutter will retract to
between plunges during the operation.

Plunge Clearance is the distance at which the plunge changes from
rapid to feed speed as it approaches the Material Z Top. Set this to 2.

Material Z Top is our Z reference for the job, so set this to 0.
Set Final Z to -25.4, the depth of the pocket.

Click Next when these settings have been made.
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Pocketing X

Templates : Machining Style

favourites

@ Highspeed Closed

history

O Highspeed Open

() Center Optimized Closed
O Tradtional
O Haghspeed Zigzag

Lasteut [] 0

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

Mutiple pocket order : | By level i

< Back > Next X Cancel

By clicking on the options in the Machining Style dialog, you will see a
preview showing the types of toolpath they produce.

Traditional is the method which follows boundary offsets.

Highspeed - Open is used when machining from an outside stock
shape to an internal boundary.

For this part, select the Highspeed - Closed Toolpath option for the
machining style, and click Next.
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Pocketing

Templates :

favourites

histary

Entry and Path Settings

Approach Style

O Plunge
@ Ramp Helx

Approach Settings

Ramp angle
Helx Diameter [20 |

Entry Postion

Ramp Helix Diameter Min : 5 Max : 20 (® Automatic

() Select an ertry position

Advanced pathing adjustments

[ Prefer taolpath output as arcs (arc optimization)

< Back > Next X Cancel

The settings in the next dialog control the entry of the tool into the

job.

Plunge entry is usually used for Highspeed Open toolpaths, as the tool
can plunge down to Z level beside the part. For a Highspeed Closed
toolpath, helix entry is the preferred option.

Select Ramp Helix for the toolpath entry style, and enter a Ramp
angle of 10 degrees. Set the Helix Diameter at the maximum 20.

Select Automatic entry position, and click Next.
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Pocketing X

Templates : Rough settings

Auto stepover % of diameter
Stepover distance : 5
Rough depths [] 0 ——‘

Finish Leave on sides

Leave onbottom - [] o

Tolerance:

In the Rough settings dialog, stepover is the width of the cutting path.
Select Auto stepover and set it to 25% of the tool diameter.

When enabled, the Rough depths value is a positive number defining
the depth increment for each roughing pass. Clear the check box for
Rough depths as the tool we are using can cut the pocket in one pass.

Set Leave on sides to 0 as we are not doing a finish cut. Set
Tolerance to 0.005 and Wall taper to 0, and click Next to continue.

.

J

HSM Settings A

The traditional pocketing method typically uses a stepover close to
the tool diameter, with a rough depth equal to or less than the tool
diameter.

The HSM toolpath was developed to use the flank of the tool to
progressively side mill material from the remaining stock. HSM
machining can use depth of cut up to 2 x tool diameter if stepover
is reduced to 30%. This strategy is faster and needs less than 50%
of the average power required for the traditional method.

J
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Pocketing x

Templates : Finish settings

favourites

history

Finish depths : [0

< Back  of Fnished 3 Cancel

It is possible to define Rough settings and Finish settings in one
operation. If you set a Leave on sides amount in the Rough settings,
you can define Finish pass settings in the Finish Settings dialog.

We will use Finishing in the next toolpath, but for this operation leave
Finishing set to None. Click Finished to create the toolpath.

Click on the new toolpath in the NC manager, and you will see a
preview of the toolpath in the drawing window.
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Step 2: Mill Profile toolpath

To cut the outside of our part, we will create a Mill profile toolpath.

Stock Toolpaths E Mill profile

Click on the Stock Toolpaths icon in the Toolbox, and click on the Mill
profile icon.

Click on the outside
boundary to select the start
of the chain.

Four side and direction
indicator arrows will appear.

The arrow closest to the
cursor will be highlighted
red, indicating the current
side and direction for the
toolpath. Hold the cursor
so that the arrow outside
the boundary and pointing
to the left is red, and click
| to confirm the side and
" direction.

Select the last entity in the
profile to cut, or press F3 to
automatically select to the
end of the chain.

Right click to end the
selection process.
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Mill Profile

Templates :

favourites

histary

3
Select Tool
Toal No. |2 J 1| Nare ~
Length Offset (] |2 v2|None &
Diameter Offset |2 V3|Nore ~
Spindle Speed [1527 | V4| None v
Spindle Direction [ ] ccw G ow
Feedate 3% Feed Control
Plunge Rate
Tool Changer @
Helder 32 MM SIDELOCK
Tool Type [ End | 25 MM HSS END MILL
Overall Length [80
Fite Length ] |45
Diameter [25
Neme - [3:0uter Ml Prefle Stock Material  Aluminium Bilet Notes
> Next X Cancsl

Click on the Tool Changer icon and select the 25 MM HSS END MILL

tool.

Enter Tool Number 2, set Coolant to No 1 and Work Offset to G54.

Select Aluminium Billet from the Material List, to update the Feed and

Speed settings.

Click Next to continue.
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Mill Profile

Templates :

history

Clearances

Clearances and depths

Start & Finish Clearance [] |50
Rapid Z Plane - [5

Plunge clearance : [1

Matenal Z Top

Final Z . [383

il

Pick Z

Options

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

< Back > Next X Cancel

In the Clearances dialog, we need to enter the Z depth values for this

operation.

Enter a Rapid Z Plane clearance of 5, with a Plunge clearance of 1.

Set Material Z Top to O.

The block is 38.1 mm deep. Enter a Final Z of -38.3, so the cutter
goes a little below the edge of the block.

Click Next to continue.
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Mill Profile

Templates : Entry and Path Settings

favourites

Approach Style
history

@Cut Leveks
O Ramp

< Back > Next X Cancel

The Path Creation dialog gives you the option of machining the profile
by horizontal levels or as a continuously descending ramp.

Select the Cut Levels option and click Next to proceed to the Roughing
settings.
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Mill Profile X

Auto stepover % of diameter
Stepover dstance - 18.75

Rough depths (1

Finish Leave on sides ;

Remove amount (] 5

Templates : Rough settings

Wall taper
Lasteut [] 0

< Back > Next X Cancel

In the Rough settings dialog, select Auto stepover and set it to 75%
of the tool diameter.

Select the Rough depths checkbox, and enter a value of 19.5.

Enter 0.2 in the Leave on sides box, this is the amount the rough pass
will leave for finishing.

Clear the check box for Remove amount, as we do not need to
remove extra material with horizontal offsets.

The sides are vertical so set Wall taper at 0.

Clear the check box for Last cut. This can be used to specify a
specific increment for the last cut when breaking through material.

Click on Next when you are ready to continue.
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Mill Profile x

Templates : Finish settings

Finishing : | Bottom anly R

Firish depths : |0

Compensation

[ Overide fiish speeds
F800, 51527
Feedrate

Spindle Speed

When the Finish settings appear, select Bottom only from the drop-
down list for finishing, so there will be a finish pass after the last
roughing pass is complete.

Select Automatic from the dropdown list for the cutter radius
compensation method. OneCNC will write the NC file with the
appropriate offset for the selected tool. If you want to use G41 or
G42 on your machine, you would select the “at Control” option.

The rough settings we defined will have the cutter make a roughing
pass at Z-19.5 and then at full depth, with 0.2 offset each time.

The Bottom only Finish setting means there will then be a finish pass
on the geometry at full depth.

Click Next to continue.
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Mill Profile X

Templates : Entry and exit for finishing

favourites

histary

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

Overap amaurt (] 0

L)

Vv
Erttry values Exit values [
Leadin Radius Leadout Radus [5

Leadin Angle Leadout Angle [135
Start Line Length End Line Length [5
Stat Line Angle End Line Angle [0

o

&

o

=

< Back  of Finshed 3 Cancel

In the Entry / Exit dialog, we will enter the variables which control
leadin and leadout.

Use the drop down selectors to set Leadin and Leadout style to Line-
Arc.

Enter a Leadin Radius of 5, and Leadin Angle of 135.
Enter a Start Line Length of 5, and a Start Line Angle of 0.

Click on the arrow button above the Exit values to copy the Entry
values to the Exit values.

Click Finished and the Mill Profile toolpath will be created.
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=3 OneCNC Live Simulation - O X
%1651, 82677, 2363

S Rotate
Q Zoom
@ 4l

[ window
R View

y Spin

[n—
© FRest

T Show taol e
P Show holder =m
[a] Show stack [a}
[ Show backplot

£ Show axis simulation

o m@mQa

[P Show geomety

& Show tapid collsions
WP Show shank and holder calisions

[ Options
Slower Narmal Faster

I G e el e e [Section O~ || SiepAmeun | Defauk Colars |

Restat Prev  Pause  Step MNest  End  Tubo

Simulate the new toolpath and you will see the cutter roughing and
finishing the profile. When the cutter finishes the first roughing
pass it will feed down and cut the second roughing pass. It will then
retract before repositioning to begin the finish pass.

Close the simulation and we will continue with the Chamfering.

( Leadin/Leadout

)

The leadin-leadout settings used create a teardrop shaped toolpath
which starts and stops at the same point for the rough passes.

This means the cutter is allowed to plunge to the second rough
depth without retracting to the rapid plane.

The toolpath will retract to the rapid plane when the cutter has to
reposition to start the finish pass.

For safety, OneCNC always retracts the tool before repositioning.

J
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Step 3: Chamfer toolpath

We will now use a Chamfer toolpath to chamfer the pocket and
outside edges in one operation. The chamfers on the boltholes will be
created as part of the hole feature operation in the next tutorial.

Stock Toolpaths D Chamfer edge

Click on the Stock Toolpaths icon in the toolbox, and then select
Chamfer edge from the Stock Toolpaths menu.

Select the outside profile as before. Set the direction as shown and
press F3 to automatically select the complete profile.

Click on a start position for the internal profile, and click as shown
to set the side and direction. Press F3 to automatically select the
complete profile.

When both profiles have been selected, right click to end the
selection process.
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Chamfer x

Templates : Select Tool
fovourites Toal No. [2 J w1 Nore -
history Length Offset (] 2 vz | None ~
Diameter Offset |3 V3|Nore ~
Spindle Speed [7321 | V4| None v
Spindle Direction [ ] cow G ow

Feedate 2 Feed Control

Plunge Rate

Tool Changer @
Halder 20 MM ER COLLET CHUCK

Tool Type |Chamfer | 12CHAMFER

Overall Length |50
[ Flite Length ] 4.5

U Diameter [12
Tip diameter [3
Taperangle

Neme - [4:Pocket Charfer Stock Material  Aluminium Bilet Notes

> Next X Cancel

Select the 12mm chamfer tool from the Tool Library.
Enter Tool Number 3, set Coolant to No 1 and Work Offset to G54.

Select Aluminium Billet from the Material List, to update the Feed and
Speed settings.

Click Next to continue.
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Chamfer

Templates : Clearances

history Clearances and depths

Start & Finish Clearance [] |50
Rapid Z Plane
Plunge clearance

Options

Retract at feed speed []

In the Clearances dialog, the only entries required are those for Rapid
Z Plane, which we will set to 5, and Plunge clearance, which we will
set to 1.

The Z depth of the chamfer cut is not required in the Clearances
dialog, as this will be calculated automatically in the next step of the
toolpath definition.

The depth is determined relative to the selected geometry.

( Chamfer Depth

can use the Z Position option of the Smart Projection command in
the Model menu to move or copy it.

y J
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Chamfer x

Templates : Chamfer

Geometry Position : | 1. Normal &
TpZ: |1.352 auto

Lo
wan

Our outline is at the intersection of the top surface and side of the
part, which is marked by the number 1 in the diagram, so we will
select 1. Normal for Geometry Position.

Select the check box to set Tip Z to auto. This modifies the cutter
travel so the cutter flute is centered on the chamfer flat, with the tip
below and outside the profile.

The Length and Width boxes refer to the length across the chamfer
surface, and the horizontal width of the chamfer.

On our model, the edge chamfers are 2.54 mm (0.1”) across the
chamfer, so enter 2.54 in the Length box. The Width box will update
to 1.796, the horizontal width of the chamfer.

The Length and Width boxes are linked, and each can update the

other. If you enter the horizontal width of the chamfer in the Width
box, you will see the length across the chamfer calculated.
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Chamfer

Templates :

histary

Entry and exit for finishing

—

Overlap ameurt [ 0

L)

Ertry values
Leadin Radius

Leadin Angle
Start Line Length
Start Line Angle

o

]

o

=

Exit values
Leadout Radius |5

Leadout Angle [135
End Line Length [5
End Line Angle [0

< Back  of Finshed 3 Cancel

The Entry / Exit conditions can be set exactly as used for the Mill

Profile toolpath.

Click Finished, and the Chamfer toolpath will be created.
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OneCNC Mill Tutorial 3

Hole Feature Recognition

This tutorial is intended for all levels of OneCNC Mill.

In this tutorial we will complete the toolpath group started in Mill
Tutorials 1 & 2. Open the file you used for Mill Tutorial 2, and save a
copy of the file as Tutorial Mill 3.0NECNC.

Step 1: Hole Feature selection

Hole Feature Recognition is a time saving method of creating all the
drilling and machining commands for a set of holes in one operation.

Stock Toolpaths * & Dirill hole wizard

Click on the Stock Toolpaths icon in the toolbox, and then select Drill
Hole Wizard from the Stock Toolpaths menu.

Hole Feature Recognition *

Select Features

[Jcombo Hole, 12.707mm bolt, Z-12.7 to Z-38.1 (x4)
=-[]simple Hole, 22, 12mm bolt, 20 to Z-0.898 (x4)

[1x133.348, v82.551 ) )
19,048, V62,551 The Hole Wizard will open

N oAb with a window containing

a browser list of all the
hole features found in the
current window.

Select the check box for the
simple hole group and the
four holes in the group will
be selected automatically.

" Sort

> Mext X cancel

Introduction to OneCNC Mill © Page 149



Hole Feature Recognition x

Clearances

[[JUse geometry for material top

1. Start &Finish Clearance [] 50

2. Rapid Z Plane l:l
3. Plunge Clearance
4, Material Top D

< Back > Next X Cancel

When you have selected the holes, click Next to proceed to the
Clearances dialog. Set the Rapid Z Plane at 5, Plunge Clearance to 1
and Material Top to 0. Click Next to continue.
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Hole Feature Recognition >

Settings

Hole Definitions :
 Defaults v | i

Center
Predril

Drill
Counterbore
Countersink
Chamfer
Ream

Tap

< Back «f Finished X Cancel

On the left of the Settings dialog is the Hole Operations list, where
you can define multiple operations to apply to the selected holes.

The list of operations can be saved as a Hole Definition.
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Step 2: Drill Operation

Hole Feature Recognition x

Settings

Hole Definitions :
= Defaults v| &

Hole Operations Center
ol Predril

Drill
Counterbore
Countersink
Chamfer
Ream

Tap

< Back  «/ Finished ¥ Cancel

Click on the Drill icon and a new drill operation will be added to the
Hole Operations list.
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Hole Feature Recognition x

Settings

Hole Definitions :

| = Defaults v|&s
Hole Operations i!CEntEr

Edit 'Drill* %
Rename 'Drill'

i ore
Remove 'Drill’

ink.

Remove-All
Save List

Tap

« Back o/ Finished ¥ cancel

Right click on the operation and choose Edit ‘Drill’ from the context
menu.
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Drilling Cycle ®

Select Tool
Tool No. [4 ] 1| None ~
Length Offset [ ] 4 V2| Mone ~
Diameter Offset 4 V3| None v
Spindle Speed [3007 | V4| None v
Spindle Direction (] cow & ocw
Feote
Plunge Rate
Tool Changer @
Holder 12 MM KEYLESS DRILL CHUCK
Tool Type | Dril | 12MM DRILL. 118 INC
i Overall Length [80
| Flute Length ] |37
| Diameter |12
. Included angle
Name : [2C/Bore Hole. 12 MM Bol Stock Materal  Auminium Bilet Notes...
> Next X Cancel

Each Hole operation is defined in a step by step fashion similar to the
Stock toolpaths dealt with earlier.

The first step in defining the Drill operation is to select the 12mm Drill
from the Tool Library.

Enter Tool number 4, and set Coolant to Nol and Work Offset to G54.

Select Aluminium Billet from the Material List to set the feedrates and
spindle speed.

Click Next to continue.
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Drilling Cycle X

Cut Parameters

3. Material Top : Z0

Hole Stie 2. Hole Depth

() Machine Cycle @ Incremental

@ Automatic: Drling O Absolute
O Profile
ok
O Clean circle 1. Dril Through (41.805)
< Back > Next X Cancel

In the cut Parameters dialog there are a number of methods available
to create the hole. Select Automatic drilling, which is the setting for
OneCNC to create the drilling cycle.

Set Depth Style as Absolute, and enter -38.2 for Final Z, a little below
the bottom of the part. The tool depth is measured at the point of the
drill, so this setting alone would not drill the hole completely.

Select the Drill Through check box, which enables compensation for
the point angle. The depth value will now be -42.015, which will put
the edge of the drill past the base of the hole.

Hole Feature Operation Settings
OneCNC can create circular holes by plunge drilling or machining.
I To learn more about hole feature methods, see the Hole Feature
J Settings topic in the Mill Hole Features and Drilling section of the
OneCNC Help files.

L
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Drilling Cycle ®

Custom Drilling

Type of Driing Diil Settings

O Stnderd Dotz ]
® Peck Max Peck Amount
(O Deep Hole Rapid Retum Clearance

Peck Retract

Retract Speed
(®) Rapid
() Feed
® Rapid Plane
O Plunge Clearance

< Back  of Fnshed X Cancel

When Automatic Drilling is selected, you will see the Custom Drilling
dialog when you click Next.

This has options for choosing drilling type and the relevant settings
for each type. Select Peck drilling, and set Dwell to 0.

Set Max Peck Amount to 2. OneCNC will calculate the nearest peck
distance to drill the hole in regular intervals.

To enable rapid instead of feed moves when returning to depth after
each retract, select the check box for Rapid Return Clearance and
enter a value of 0.5 to change the rapid return to a plunge feed move
0.5 from the new cut level.

Select Rapid Retract Speed, and Retract to Rapid Plane.

Click Finished to return to the Hole Feature Settings dialog.
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Hole Feature Recognition x

Settings

Hole Definitions :

|> Defaults ~ a.;-)g
Hole Operations Center
: Predril

Drill
Counterbore
Countersink
Chamfer
Ream

Tap

« Back  «/ Finished ¥ cancel

Now that the Drill operation is defined, a cross section appears in the
preview pane. Next we will add a Counter Bore operation.
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Step 3: Counter Bore Operation

Hole Feature Recognition x

Settings

Hole Definitions :
| > Defaults |

Hole Operations Center
Crill

nter Bore
Edit 'Counter Bore' I}
Rename 'Counter Bore'
Remove 'Counter Bore'

Rermove-All

Save List

< Back «f Finished X Cancel

Click on the Counterbore icon to add the next operation to the Hole
Operations list.

Right click on the new Counterbore operation and select Edit ‘Counter
Bore”.
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Drilling Cycle X

Select Tool
Tool No. [5 ] 1| None ~
Length Offset [ ] 5 V2| None ~
Diameter Offset 5 V3| None i
Spindle Speed [4774 | V4| Nane ~

Spinde Direction []® cow & ocw
Feedrate (206 |
Plunge Rate

Tool Changer @

Holder 20 MM ER COLLET CHUCK

Taol Type | End | 8 MM HSS END MILL
Overall Length [4D
™ Fute Length ] |19
U| Diameter [8
|
Name : [2.C/Bore Hole. 12 MM Bok Stock Matenial  Aluminium Bilet Notes.

> Next X Cancel

Counter boring is a machining operation, so we need to select a
milling cutter.

Select the 8mm carbide end mill from the Tool Library.
Enter Tool number 5, and set Coolant to Nol and Work Offset to G54.

Select Aluminium Billet from the Material List, and click Next to
continue.
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Drilling Cycle ®

Cut Parameters

3. Material Top : 20

4. Dameter [20 |
—2
Hole Style 2. Hole Depth
() Machine Cycle ® Incremental
Q) Automatic Driling O Absolute
(O Profile
O 2. Hole Depth
elx

O Clean circle

< Back > Next X Cancel

Select the Helix Hole Style option, which creates the hole by
machining down a helical ramp.

Enter 20 in the Diameter box. The diameter of Profile, Helix, and
Clean Circle hole features is not determined by the circles selected for
center positions, they will be cut to the diameter entered here.

Select Incremental Depth Style and enter a value of 12.5, which is

the distance from the selected geometry to the bottom of the counter
bore, then click Next.
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Drilling Cycle X

Settings

Leaveforfiish: [0 |

g =
-

Direction of Cut

() Convertional
@ Cimb Miling
ﬁ
< Back o Finished 3¢ Cancel

The entries in the Settings dialog determine how the helical machining
will be carried out.

For this operation, enter 0 for the Leave for finish value, as we will not
be doing a finish pass.

Enter a value of 2 for the Depth per turn. This setting is the pitch of
the helical ramp, so the cutter will descend at 2mm per revolution.

Select the Climb milling option for the Direction of Cut.

Click Finished and the Counter Bore operation will be complete.
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Hole Feature Recognition

Settings

Hole Definitions :

| = Defaults

Hole Operations
Dl

B Counter Bore

Center
Predril

Drill
Counterbore
Countersink
Chamfer
Ream

Tap

< Back

+f Finished

X Cancel

The Counter Bore operation now appears in the preview pane.

Operations selected in the Hole Operations list are shown in light blue.
To complete the hole operations, we will chamfer the hole edge.
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Step 4: Chamfer Operation

Click on the Chamfer icon to add a Chamfer operation to the Hole

Operations list.

Hole Feature Recognition

Settings

Hole Definitions :

| = Defaults

Hole Operations
- Dl
i~ Counter Bore

Center
Predril

Drill
Counterbore
Countersink
Chamfer
Ream

Tap

< Back

«f Finished

X cancel

Double click on the Chamfer operation to open it for editing.

Introduction to OneCNC Mill ©

Page 163



Drilling Cycle

Select Tool

Name : [2C/Bore Hole. 12 MM ol

Tool No. [3

] 1| None

Length Offset [ ] 3
Diameter Offset 3

V2| None
V3| None

Spindle Speed [7321 | V4| Nane

L€ €) ¢

Spindle Direction [

Feedrate
Plunge Rate

Holder 20 MM ER COLLET

Tool Type | Chamfer  ~ | 12CHAMFER

Overall Length [50
Flute Length [] |4.5
Diameter [12

Tip diameter
Taper angle

Stock Material — Aluminium Billet

cow & @cw

Tool Changer @

CHUCK

MNotes..

> Next X Cancel

Select the 12mm Chamfer tool you used earlier from the Tool Changer
Favourites list.

Set Coolant to Nol and Work Offset to G54.

Select Aluminium Billet from the Material List, and click Next to

contin
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Drilling Cycle

Cut Parameters

3. Material Top : 20

4 Diameter (20|
5 Toore
6. Width

2. Hole Depth 2.5

There are three settings in the Cut Parameters dialog for a Chamfer

operation.

For this job, set the Diameter to 20. Like the Helix operation, the

diameter of the inner chamfer edge is not constrained by the size of
the circle selected for its center. The Chamfer will be cut to the size
entered, so we must be careful to enter the same value.

Enter a Tip Offset of 1 and set the chamfer Width to 1.5.

Click Next to continue.
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Drilling Cycle ®

Entry and Path Settings

Approach Style

@ Plunge Entry

Otmn ﬁ-

Tool Direction
@ Climb Miling »»
(O Conventional

< Back > Next X Cancel

In the Path Creation dialog, select Plunge entry and Climb Milling.
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Drilling Cycle

Settings

< Back

Leaveforfiish: [0 |

Rough Depth :[] |2

«f Finished X Cancel

In the Settings dialog, set Leave for finish to 0, and click Finished.
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The Chamfer operation is now complete, and the complete hole profile
is shown in the preview pane.

Hole Feature Recognition x
Settings
Hole Definitions :
|> Defaults v L;J;
Hole Operations Center
Eztnmr Bore —
Drill
Counterbore
Countersink
Chamfer
Ream
Tap
< Back «f Finished X Cancel

Before clicking Finished to create the hole feature toolpaths, we will
save the Hole Operations list for future use as a Hole Definition. Once
saved, drilling and machining for a particular bolt or hole size can be
quickly applied in a new part.
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Step 5: Saving Hole Operation Settings

Hole Feature Recognition =

Settings

Hole Definitions :
= Defaults v

&

Hole Operations Center
il Predrill
i Counter Bore
H Drill
Counterbore
Countersink
Edit T
Rename
Remove
Remove-All
Save List

«< Back «f Finished X Cancel

Right click in the Hole Operations pane and select Save List from the
context menu.

Enter a pattern name : n

Dill & CB Socket head cap screw |

< 0K X Cancel

Enter a name for the Hole Definition that you will recognise easily
when you need it again, and click OK.
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Hole Feature Recognition K

Settings
Hole Definitions :
|Dn|| 8.CB Socket head cap saew v | bgg
Hale Operations Center
il Predril
i Counter Bore .
H Drill

Counterbore
Countersink
Chamfer
Ream

Tap

< Back ~ FESiShEd ¥ Cancel

Click Finished to create the toolpaths.

For a fixed display of the toolpath, right click on the Hole operation in
the NC manager, and select Backplot from the context menu.

The toolpaths for the hole operations are drawn as geometry in the
drawing window, on a new layer named Backplot.
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OneCNC Mill Tutorial 4

The NC Manager and Outputting NC files

This tutorial is intended for all levels of OneCNC Mill.

This tutorial will cover toolpath management and NC file output
features of the NC Manager, using the toolpaths from your Tutorial Mill
3.0NECNC file. Open the Tutorial Mill 3.0NECNC file and save a copy

as Tutorial Mill 4, ONECNC.

NC Manager Groups and Operations

When you create a toolpath in OneCNC, it is created in the active

Toolpath Group, which is highlighted in the NC manager.

By right clicking an operation or group
you can use the NC Manager context
menu to select various functions.

The toolpath order can be changed by
dragging toolpaths into new positions.

When a toolpath is selected, it will be
previewed in the drawing window, and
the current settings will be displayed
in the settings pane below the toolpath
pane.

Many toolpath settings can be changed
directly in the settings pane.

Introduction to OneCNC Mill ©

NC Manager

K &

Tutorial Mill 4

+ Toolpath Group #1 Defzurt post on
— Practice Toolpath Group Defzuf post

= 1:Facing

on

& 2:p00 Pocketting

[[] 3:mll Profile
O 4:Chamfer

on

on

on

s 5:Combe Hole, 12.707mm bolt, Z-12. on

50 MM CARBIDE FACE MILL

Tool diameter
Tool tip radius
Material top

Max cut depth

Final Z clearance
Rapid clearance
Station number
Length offset
Diameter offset
Spindle Speed
Coolant

Work offset
Feedrate

Plunge feedrate
High feedrate

50 mm
0.5 mm
Z1
1mm

10
10

1114
No.1
Ghd
250
145
None
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Duplicate an operation

In the Practice toolpath group — Practice Toolpath Group o==ieon |
the 12mm chamfer tool is used S1F Activate Group n
twice. Because the chamfer is the & 2N Pl n
last operation in the Hole Feature [ 3:n 2
definition, we can eliminate the B 44 SinnlaidHest 3
need for a tool change by putting *30  PostGroup -
the Hole Feature before the Chamfer Backplot
Operation. Preview Toolpaths

Quick Check
Before making any changes we will
make a copy of the Practice group. Post Al
Right click on the Practice Toolpath Eiunlatel]
Group name bar, and select Duplicate Warkshift
Group from the context menu.

Repeat Group

Duplicate Group

Delete Group
NC Manager
Tutorial Mill 4
+ Toolpath Group #1 Defzult post on
A duplicate Toolpath Group is created = "E'“C““?T""'l“‘hﬁ"‘“l’ Eeviz
beneath the Practice group. The Lfacing on
Practice Toolpath Group is still the [ 2:Mill Pocketting on
. [F] 3:Mill Profile on
active group. 0§ 4:Chamfer on

‘s 5:Combo Hole, 12.707mm bolt, Z-12, on
+ Duplicate of Practice Toolpath Group ©ei=

NC Manager
Kl [5
Click on the - symbol at the left Tutorial Mill 4 .
of the Practice Toolpath Group to + Toolpath Group #1 Defaut post on

[+ Practice Toolpath Group D=fault post

contract it. : : :
— Duplicate of Practice Toolpath Group Dei=

. £ 1:Facin on
Click on the + symbol at the left of @z:mmpgmkemng on
the new group to expand it. [ 2:Mill Profile on
8§ 4:Chamfer on

‘s 3:Combo Hole, 12.707mm bolt, Z-12, on
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NC Manager
Right click on the Duplicate group & E
name bar, and select Activate Group

from the context menu. Tutorial Mill4

+ Toolpath Group #1 Defzult post on
+ Practice Toolpath Group Cefzut post

The duplicate group name bar will be —= Durlizato nf Prartics Trnlnath P
highlighted, indicating it is now the = Activate Group s o
active group. il New Group on
To move an operation
NC Manager
Tutorial Mill 4
+ Toolpath Group #1 Defzult post on

Select_the Hole Feqture operation and Practice Toolpath Group Detutpo  on
move it up by holding the left mouse ' _ pygiicate of Practice Toolpath Group Hes

button down on the operation name & 1:Facing on
and dragging it to its new position, [& 2:Mill Pocketting on
above the Chamfer operation. [ 3:Mil Profile on

[} 4:Ch%r on

| " 5:iComba Hole, 12.707mm bolt, Z-12, on

=3 OneCNC Live Simulation - m] ®
X21.989, Y104.452, 2-3.148

A3 Rotate
Q Zoom
@ al

[, windaw
& View
 SEin
Compare
© Rest
5 Show tool mm
7 Show holder m
[5] Show stack
[ Show backpiot

5 Show axis simulation

[ Show geomety

W Show rapid colisions
P Show shank and holder colisians

[£] Options

Slower Narmal Faster
I ]|

/5 o] e W e e | [Sechon O~ |[Bisp Aot ] [Beim B ]

Restat Prev  Pause Gtep  Mest End  Tuho

Simulate the duplicate group and you will see all the chamfering now
happens at the end of the program.
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The NC Processing dialog

NC Manager

=

Tutbrial Mill 4

Select the Duplicate of Practice Toolpath group, and click on the
Process icon at the top of the NC Manager. This opens the Process
dialog which has controls and tools for Post-processing your program.

NC Processing X
Process Toolpath Group  Multiple Parts
& Simulate / Rest Post : | Defaut v [ Setp
E Post
— Status : (@ On
Job Sheet Oor
Backplot
Description - [Edited Toolpath Group
[ Freview
Program Number |DGDD

@9 Guick Check Pat Nunber |

Author : [Defaut

Workshift : | X0.000, Y0.000, Z0.000 Set
Table Load Move : | None Set
Mates : [Mone

Renumber operations

 OK X Cancel
The left side of the Process dialog has icons for many of the functions
which appear in the NC Manager right click context menu.

The text fields in the Process dialog allow input of information that
can be included in the NC program.

A toolpath or group can be turned on or off for simulation and output
using the Status selector.

Change the Description to Edited Toolpath Group.
When we moved the hole feature operation, the operation numbers

were no longer in sequence. Click Renumber operations to renumber
the operations in the group.

Page 174 Introduction to OneCNC Mill ©



NC Code output

OneCNC formats the NC file as it is output, to suit the varying
requirements of different makes of CNC machines.

The format setting is called a ‘Post’, which is short for post-processor.
OneCNC is supplied with a comprehensive set of prepared Posts for
most machines in use.

Post - [ Defauit v - Sewp
Centurion 5 -
Centurion 65L
Cincinati 850
Defauft
Dialog11 k

Click on the drop down list to select the Post for your machine.

@ rost H .
Click on the Post icon to output the NC program.
= savess x
« v < Mill 30 Expert » NC v @ | SearchNC p
Organize New folder Bz -
DXF A Name . Trpe Size
Fonts 535 axis sim bore internal NC NC File 214 KB
165 35 Axis trunnion.NC NC File 1KB
Images 3 PocketFinish.NC NC File 1KB
log
NC
Parasolid
Patterns
Renders
Settings
Snlirtwnrks ¥

File name: | Mill tuterial 4. NC v

Saveastype | NC Files (NC) v

 HideFolders G

The Save As dialog appears. Choose the directory to save the file to,
and enter a name for the file. Select the file type from the Save As
type: list and click Save.

N
A Post can be customized by clicking on Setup to open the NC Post
J Settings dialog.
See the 'Mill NC Post and DNC Settings’ in the OneCNC Mill CAM
L folder in the Help files for guidance on this advanced subject.
J
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=3 Mill tutorial 4.NC - OneCNC Link - O X

L@@ Sid D™ s Gy
QLXK o AV RSl

-

Qo000

HN10 (PRERT - )

H20 (NOTES - NONE)

N30 500 G17 540 G4% G230 G&O

W40 (20 MM 2.0R CRRBIDE BULLNOSE)

NS0 T1 MOE

He0 GO0 GOS0 G54 XB85.869 Y44.088

H70 54392 MO3

M30 G43 H1 Z5.

NS0 MO8

W100 500 X85.369 ¥44.03% Z5.

N1l0 Z1.

H120 501 K87.756 Y42.465 Z0.56 F153.0

W130 XB89.986 ¥Y41.359% Z0.12

N140 X52.419 Y40.837 I-0.32

N150 X94.907 ¥40.933 Z-0.76

H160 X97.293 Y41.63% Z-1.2

HN170 X99.431 ¥42.914 Z-1.64

H120 X101.18% Y44.676 Z-2.02 w
< >

Corfiguration : default

Line 1 Col 1 R,

Your NC file opens in OneCNC Link, which is an independent text
editor and RS232 communications program.

When you first start using OneCNC you should check through the
output to make sure it is formatted the way you want for your
machine. You will post and send files with confidence once your

format is proven.

To send the file to your machine, click on the Send icon on the
OneCNC Link Standard toolbar to open the communication dialog for
your machine.

Comprehensive information on how to use the OneCNC Link NC
Editor, and setup communications, is available in the OneCNC Link
Help files. The editor includes the standard text editing tools such
as Find and Replace, and has a convenient machining calculator for
feed and speeds.

As well as sending files to your machine, OneCNC Link can be used
to type parametric programs or receive and archive programs which
may have been edited at the machine controller.

J
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Post Settings: Start And Finish Format

<
]

00001

N10 (PART - 001)

N20 (FILE - D:\ONECNC\MILL 4.0ONECNC)
N30 (AUTHOR - DEFAULT USER)

N40 (GROUP - SPACER BLOCK)

N50 GOO G40 G49 G80

N60 GO0 G90 G54

An NC program will start with initial information such as a program
number, default G and M codes, and text comments in ( ) brackets
for the operator. This section is defined by the Start lines of the Start
and Finish Format.

N30 GO0 G17 G40 G49 G80 G90
N40 (50 MM CARBIDE FACE MILL)
N50 T6 MO6

N60 GO0 G90 G54 X-24.764 Y3.325
N70 SO MO3

N80 G43 H6 Zz10.

NS0 MO8

N100 GOO X-24.764 Y3.325 Z10.
N110 Zz1.

N120 G01 z0. FO0.0

N130 X-8.302

N140 X164.9

N150 Y34.975

N160 X-12.5

N170 Y66.625

N180 X164.9

N190 Y98.275

N200 X-8.302

N210 GOO Zz10.

N220 MO9S

N230 (END TOOL)

The output from each toolpath operation will consist of code lines for
a toolchange defined by the Tool Format Start Lines, and then the
movement of the tool defined by the line and arc movement formats.
The operation will end with the Tool Format End Lines.

N18920 G91 G28 ZO0.
N18930 G91 G28 X0. YO. MO5
N18940 M30

o
]

Toolchanges and operations continue as required. After these
instructions, there will be an end of program section with return to
home position and program end codes. This section is defined by the
End lines of the Start and Finish Format.
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Post settings are managed in OneCNC by the NC Post Settings dialog,
which has powerful but easy to use commands for changing how your
file is output.

It is important that you understand the NC code for your machine
before making changes to an existing post. If you don’t know what
effect changing a format setting will have, leave it alone as incorrect
settings may cause serious damage. For now we will only explain how
to add a tool list to the Start lines of the Start and Finish Format.

Post : | Defaul v
[

To create a copy of an existing post and edit it, click on the Setup icon
at the right of the Post selector.

NC Post Settings =

Cument Post - | Defaut e Mew Post Delete Post
I
1%

General Coordinates  Posting Format  Line Numbering  Multiaxis

The NC Post Settings dialog will open. Click on the New Post icon at
the top of the dialog. Enter a name for your new Post and click OK.
The new Post will be a copy of the Post that was active when you
clicked the New Post icon.

MNC Post Settings =

Cument Post - | Default post copy ~ Mew Post Delete Post

General Coordinates  Posting FEM Line Numbering  Multiaxis
Format Insert and Substitutions

Select the Posting Format tab.

N
( It is recommended that you always create a copy before editing
a Post. Editing the new Post will not affect the Post it was copied
J from. You will have the original Post to refer to if you want to check
settings you have changed, and you can revert to the original Post if

necessary.

All users must be informed of changes made to a Post.

J
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NC Post Settings

Curer st - New Pos

Delste Post
General Coordinates  Posting Format  Line Numbering  Multiaxis
Format Insert and Substitutions
Pick 5 format -
START and FINISH FORMAT N ] _
I5
Program Number
Currert Time:
Part Number
Start Lines - Filename with Path
% Author
O{PROGRAM} Time of Creation
(PART - {PART}) Time of Last Modffication
(NOTES - {NOTES)H OneCNC Version
Group Notes
Tocling
Block Start - X
Block Start - Y
Block Start - Z
Block End - X
Block End - Y
Block End - Z
Table Load Position - X
Table Load Position - ¥
Table Load Position -Z
End Lines -
GO0 GI1G28 Z0.
G28 X0. YD.
M3D
%
Cote - [TV

</ OK X Cancel

Select START and FINISH FORMAT from the drop down format list.
In the Start Lines - box, you will see lines of text. This is the format
for the beginning of every NC program using this Post.

Each block of text in { } brackets represents a variable which will be
output in the NC file as the variable value. Text not in { } brackets

will be output as is.

On the right side of the Posting Format
Tab is a list of the available Substitution
variables. Select the Tooling variable.

Introduction to OneCNC Mill ©

Insert and Substitutions

Title of Group
Program Mumber
Cumert Time
Part Number
Filename with Path
hor
Time of Creation
Time of Last Modification
OneCNC Version
Group Notes
Block Start - X g
Block Start - Y
Block Start - Z
Block End - X
Block End -

Block End -2
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it Lnes - Click to place the cursor as shown in the

GIPROGRAM) " | Start Lines text box. Click the Insert button

(PART - {PART}) . .

‘(%orss.momn to add the Tooling variable to your post
format.

Start Lines -

SPROGRAID - | The {TOOL_SUMMARY?} Tooling variable

ey appears at the cursor position.
{TOOL_SUMMARY}

Click OK to accept the changes and close the NC Post Settings dialog.

Select the modified Post in the NC Processing dialog, and click on the
Post icon to output the NC file.

=3 Mill tutorial 4.NC - OneCNC Link - O X

L@@ &id D™ 5 Gkl
QML X P e AYBB S
k

ooooo

H10 (PRERT - )
H20 (NOTES - NONE)
N30 (T1 H1 D1 -
W40 (T2 H2 D2
NS0 (T4 H4 D4

|

>

20 MM 2.0R CERBIDE BULLNOSE)
25 MM HS5 END MILL)
l2vM CRILL, 118 INC)

HN&0 (T5 HS D5 8 MM HSS END MILL)

W70 (T3 H3 D3 - 12 CHRMFER)

N30 500 G17 540 G49% G230 G&O

HeO (20 OR CARBIDE BULLNOSE)

H100 T

N110 GOO G90 G54 X85.869 Y44.088

N120 543592 MO3

N130 G43 H1 Z5.

H140 MO8

W150 500 ¥85.369 ¥44.03% Z5.

Nlg0 Z1.

H170 GO1 K87.756 Y42.485 Z0.56 F153.0

H120 XB89.5986 ¥Y41.359% Z0.12 w
< >

Corfiguration : default post copy
Line 1 Col 1

Specify the file location to save to, and the file will open in NC Link.
The {TOOL_SUMMARY?} Tooling variable has inserted a list which
shows the operator what tools are used and the station they are in.

The {TOOL SUMMARY?} writes its own ( ) brackets in the output file,

but other variables used in comments must be inside a pair of ()
brackets in the Post format.
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OneCNC Mill Tutorial 5
Stock toolpaths - Cut Chain and Engrave All

This tutorial is intended for all levels of OneCNC Mill.

This tutorial covers the use of the Cut Chain 2D, Cut Chain 3D,
Engrave All 2D, and Engrave All 3D toolpaths. These are all toolpaths
which follow the defining geometry without an offset.

Cut Chain 2D

This toolpath is used to cut a single entity or chain of entities. The
toolpath will ignore the Z-values of the geometry. The tool center will
travel along the chain at the Z depth specified. One of the uses for
Cut Chain is to create a slot, when you know where the centerline will
be.

Save a new file as Tutorial Mill 5, and create a layer named Chain 2D.

Draw a rectangle 100 x 75 with a corner radius of 10, starting at X10
Y10.

Stock Toolpaths L it chain 2D

Click on the Stock toolpaths icon, and select the Cut Chain 2D
toolpath.
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=

Click on the chain where you want the cut to start. Click as shown to
set the direction of travel, it doesn’t matter which side of the chain
you select as the toolpath is not offset.

Press F3 to select the rest of the chain automatically.

Cut Chain 20 x

Templates : Select Tool

Tool No. [1 | v1[None >

history Length Offset [] |1 V2| None -
Diameter Offeet |1 V3|None ~

Spincle Speed [12000 | V4| None -

Spindle Direction (] CCW Cr o ocw

Work Offset G54 ~

Feedrate 3 Feed Control
Plunge Rate

Tool Changer @
Holder 20 MM ER COLLET CHUCK

Tool Type 4 MM CARBIDE END MILL

Overal Length
P e
I e r—
e ‘1 Cut Chain 2D Stock Material  Aluminium Billet Notes

> Next X Cancel

Select the 4mm carbide end mill tool from the Tool Library, and enter
Tool No. 1. Set Coolant to Nol and Work Offset to G54.

Select Aluminium Billet from the Material List, and click Next to
continue.

Page 182 Introduction to OneCNC Mill ©



Cut Chain 20

Templates : Clearances

favourites

history

Clearances and depths
Start & Finish Clearance [] |50
Rapid Z Plane

Flunge clearance

Materal Z Top

Final Z

1111

Pick Z

Options

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

< Back > Next X Cancel

In the Clearances dialog, set Rapid Z Plane at 5 and Plunge Clearance

to 1.

Set Material top to 0 and Final Z at -4.

Click Next to continue.
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Cut Chain 2D

Templates : Entry and Path Settings

Approach Style
(O Ramp
@ Cut Levels
O Mone

history

Depth of cut

< Back  of Fnshed 3 Cancel

The Path Creation settings allows you to mill to the full depth in
more than one pass. Select the Cut Levels Toolpath style, and enter

a Depth of cut value of 2. The toolpath will be cut in 2mm deep
increments.

Click Finished to create the toolpath. The toolpath appears as a Cut

Chain 2d operation in the NC Manager, and will preview in the drawing
window when the operation is selected.
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Cut Chain 3D

This toolpath is used to cut a single entity or a single chain of entities.
It is similar to Cut Chain 2D, but as well as following the XY values,
the toolpath will follow the Z-values of the chain geometry itself.

We will demonstrate Cut Chain 3D on a copy of the Chain 2D
geometry, rotated into a 3D position.

Layers

¢
Select the slot geometry on the Chain ||9|I[f§13in 2D
2D layer by clicking the selection box
in the Layers Manager.

Layers Verify History Recent

I, Transform ¥ Rotate

Select the Rotate command from the Transform menu.

Select the World origin as the point to rotate around.

parameters
# Copies 1 Select Copies and enter 1.
Scale [
) Select the Attributes check box to enter
Attributes

the new layer for the rotated copy.
Rotation £ plane 0
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Modify Selected Attributes X

Attributes Colar Layer :

ol - | [chainap

= |m|Chain 2D
Thickness Thickness :

Style

Layer

Style

0K W Cancel

Enter Chain 3D in the Layer entry box.
The layer will be created for the rotated copy.
parameters
# Copies 1
Scale [
Attributes
Rotation Z plane
Rotation X plans

Rotation ¥ plane

Rotation 7 Enter 15 for the angle of rotation in the
Rotation Y entry box, and press Enter.
Fiotation X

Rotation Y 15 This will rotate the selected geometry

about the World Y axis.

@ Right click to end the Rotate command.

Layers

+ A
g ; Chain 2D Turn off display of the Chain 2D layer,
”9||:| Chain 3D N and select Chain 3D as the current layer.

Layers Werify History Recent
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The display of the original chain has now been turned off, and the
rotated copy is still visible on the new layer.

Stock Toolpaths L_J cut chain 3D

Click on the Stock Toolpaths icon and select the Cut Chain 3D
toolpath.

Pick the start point near the top of the chain, and click to set the
direction of cut. It doesn’t matter which side of the chain you are on
as the center of the tool will travel on the geometry path.

Press F3 to select the rest of the chain automatically.
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The Select Tool dialog will appear.

Cut Chain 3D

Templates : Select Tool

histary

|

Name - [2Cut Chain 3D

Toal No. [1 J vi| Nane
Length Offset [ |1 2| None
Diameter Offset |1 V3| None
Spincle Speed [6000 | V4| None
Spindle Direction (1) ccw G o ow
Feedate 3% Feed Control
Plunge Rate

<el< ¢

Tool Changer @

Helder 20 MM ER COLLET CHUCK
Tool Type | End | 4 MM CARBIDE END MILL
Overal Length (40
Flute Length (] |11
Diameter |4

Stock Material  Aluminium Billet Notes.

> Next X Cancel

Using the Tool Changer, select the 4mm carbide end mill used for the

Cut Chain 2D toolpath.

Set Coolant to Nol and Work Offset to G54.

Select Aluminium Billet from the Material List, and click Next to

continue.
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Cut Chain 30

Templates : Clearances

favourites

histary

Clearances and depths

Start & Finish Clearance [] 50

Rapid Z Plane
Plunge clearance
Materal ZTop: [0 |

Options

Relract at feed speed []

< Back > Ned X Cancel

In the Clearances dialog, set Rapid Z Plane at 5 and Plunge Clearance

to 1.

Set Material top to 0.

There is no Final Z entry as the depth is set by the geometry.

Click Next to continue.
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Cut Chain 3D X

Templates : Entry and Path Settings

Approach Style

history OCut Levels
@ None

< Back  of Fnshed 3 Cancel

The Path Creation settings allows you to mill to the full depth in more
than one pass, but for this example select None for the Toolpath style.

Click Finished to create the toolpath. The toolpath appears as a
Cut Chain 3D operation in the NC Manager, and will preview in the
drawing window when the operation is selected.
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Engrave All 2D

The Engrave All 2D function is used to automatically cut all entities
visible in the view port at a set Z level

Open the sample file ‘Engrave All Variable Z.ONECNC'.
Save a copy of the file as ‘Tutorial Mill 5 Engrave All.ONECNC".

Layers
Turn on the 2D Engraving layer, and vy +
turn the other layers off. I‘S’D 2D Engraving
—| [3D Engraving
—| |sTock

Layers Verify History Recent

You will see the 2D engraving geometry.

Stnck Toolpaths uu Engrave all 2D

Click on the Stock Toolpaths icon and select the Engrave All 2D
toolpath.
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As all visible geometry is automatically selected for this toolpath, you
will see the Select Tool dialog immediately.

Cut All Entities 2D

Templates :

histary

Select Tool

V'

Name - [3Cut Al 2D

Toal No. [0 J 1| Nane ~
Length Offset [ |0 2| None ~
Diameter Offset |0 V3| None i
Spincle Speed [12000 | V4| None v

Spindle Direction (1) ccw G oow

Feedate % Feed Control
Plunge Rate E

Toel Changer @
Halder  ER20COLLET CHUCK

Tool Type |Engrave | G6MM ENGRAVE

Overall Length (40
Flute Length (] |5.2

Top diameter [
Tip comer radius [0
Battom /tip diameter TaperAnge [30 |
Stock Material  Aluminium Billet Notes
> Next X Cancel

Select the 6mm 60 degree engraver tool from the Tool Library, and
set Coolant to Nol and Work Offset to G54.

Select Aluminium Billet from the Material List, and click Next to

continue.
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Cut All Entities 2D

Templates :

favourites

history

Clearances

Clearances and depths

Start & Finish Clearance [] |50
Rapid Z Plane

Plunge clearancs

Material Z Top

Final Z 1

11

Pick Z

Options

Retract at feed speed []
Material top from geometry ]

< Back > Next X Cancel

In the Clearances dialog, set Rapid Z Plane at 5 and Plunge Clearance
to 1. Set Material top to 0 and Final Z at -1. Click Next to continue.

( An engraving tip

For small text, a single line shx font such as _romans will be clearer
and take less time to cut.

When engraving larger text, a bold TrueType font will give a better
result as the separation of the outlines is more distinct.

OneCNC

OneCNC

J
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Cut All Entities 2D X

Templates : Entry and Path Settings

Approach Style

history OCut Levels
@ None

< Back  of Finshed 3 Cancel

The Path Creation settings allows you to mill to the full depth in more
than one pass, but for this example select None for the Toolpath style.

Click Finished to create the toolpath. The toolpath appears as a Cut
All 2D operation in the NC Manager, and will preview in the drawing
window when the operation is selected.
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Engrave All 3D

Like Engrave All 2D, this function is used to automatically cut all
entities visible in the view port. Instead of cutting at a set Z level,
the Variable Z toolpath will follow the Z-values of the geometry itself.
It is often used to engrave text which has been created on, or
projected onto, a 3D surface or plane.

Layers
Turn on the 3D Engraving layer, and e + 2
turn the other layers off. —| |2 Engraving
0| 30 Engraving
—| |sTock

Layers Verify History Recent

You will see the 3D engraving geometry.

Stock Toolpaths uy Engrave all 3D

Click on the Stock Toolpaths icon and select the Engrave All 3D
toolpath.
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As all visible geometry is automatically selected for this toolpath, you
will see the Select Tool dialog immediately.

Cut All Entities 3D

Templates :

histary

Select Tool

V'

Name - [1Cut Al 3D

Toal No. [2 J 1| Nane ~
Length Offset [ 2 2| None ~
Diameter Offset |2 V3| None i
Spincle Speed [12000 | V4| None v

Spindle Direction (1) ~ ccw G cw

Feedate 3 Feed Control
Plunge Rate E

Tool Changer @
Halder  ER20COLLET CHUCK

Tool Type |Engrave | G6MM ENGRAVE

Overal Length (40
Flute Length ] |5.2

Top diameter [6
Tip comer radius [0
Battom /tip diameter TaperAnge [30 |
Stock Material  Aluminium Billet Notes.
> Next X Cancel

Select the 6mm 60 degree engraver tool from the Tool Library, and
set Coolant to Nol and Work Offset to G54.

Select Aluminium Billet from the Material List, and click Next to

continue.
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Cut All Entities 3D

Templates : Clearances

favourites

histary

Clearances and depths

Start & Finish Clearance [] |50
Rapid Z Plane
Plunge clearance
Materal ZTop: [0 |

Options

Retract at feed speed []

< Back

> Next X Cancel

In the Clearances dialog, set Rapid Z Plane at 5 and Plunge Clearance

to 1.

Set Material top to 0.

There is no Final Z entry as the depth is set by the geometry.

Click Next to continue.
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Cut All Entities 3D X

Templates : Entry and Path Settings

Approach Style

history OCut Levels
® None

< Back  of Finshed 3 Cancel

The Path Creation settings allows you to mill to the full depth in more
than one pass, but for this example select None for the Toolpath style.

Click Finished to create the toolpath. The toolpath appears as a
Cut Chain 3D operation in the NC Manager, and will preview in the
drawing window when the operation is selected.
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Advanced Stock Toolpaths
Thread Milling

Thread Milling is an efficient means of cutting a thread, especially for
larger diameters. With a single tip the toolpath follows a helical path
corresponding to the pitch of the thread.

Corner Rounding

The Corner Rounding toolpath is specifically designed for the
application of corner rounding tools to an edge of a part. It is applied
to a selected chain, and is similar to the chamfer operation as the Z
level of the toolpath is set relative to the selected geometry chain.

Clean Circle

This function creates a pocketing toolpath optimized for circular
geometry boundaries.

The method of defining these Stock Toolpaths is very similar to the
toolpaths we have already covered. For detailed instructions see the
relevant topics in the Mill Stock Toolpaths section of OneCNC Help.
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OneCNC Mill Tutorial 6
Toolpath Templates

This tutorial is intended for all levels of OneCNC Mill.

For each toolpath strategy other than Hole Feature Recognition,
OneCNC saves the settings you use so you can refer to them later and
re-use them easily. Hole Feature Recognition saves its own templates
separately as Hole Definitions. Template settings are available in any
part you are working on, so you can confidently apply tested settings
to new parts.

Powered by OneCNC's
Active Cut” Technology

version | G4bit
profile | Defauk

product | Mil 3 Expert

Each time you start OneCNC, you are given the opportunity to open
with a custom user profile, by clicking the arrow beside the user name
in the lower left corner of the startup screen. If you do not save a
custom name, settings will be applied to the Default User profile.

As well as saving OneCNC customization settings, your user profile
also saves your own CAM templates automatically. You can save

a template you want to use often as a favorite, giving it a more
descriptive name so you can find the template you want to use easily.
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Templates : | As you create toolpaths, the settings you
ew==se are listed in the history section of the
nstey Templates panel, on the left of the toolpath
dialog pages.

16 MM CARBIDE END MILL
10 MM CARBIDE END MILL
20 MM 2.0R CAREIDE BULLNOSE

When you are defining a toolpath, double-
clicking on a template will reload the settings
that were used for that toolpath in all the
toolpath wizard dialogs.

As an example, we will start by saving a template for a pocket
toolpath. In Mill Tutorial 2, we created a HS Pocketing operation. To
access the settings for the pocket toolpath, open the file containing
the operation.

NC Manager
Kl [3

Tutorial Mill 2
— Toolpath Group #1 Defzult post on
Right click on the Mill Pocketing @ 1: Pocketting on
operation, and select Edit Operation “s 2:C/Bore Hole, 12 MM Bolt on
from the context menu. [77] 3:0uter Mill Profile on
[ 4:Pocket Chamfer on
3 S:0uter Profile Chamfer an

— Practice Toolpath Group Dsfzuft post

= 1:Facing on
[ B 2MilPocketting on
[T 3:Mill Profile g on
O 4:Chamfer an

Before saving a template as a favorite, you should step through the
toolpath wizard, checking the tool and settings used as you go, until
you reach the last dialog in the wizard.

Templates :
favourites
When you reach the end of the toolpath e T
wizard, right click in the templates area 10 MM CARBIDE END MILL
at the left of the screen, and select Save 20 MM 2.0R CARBIDE SULLNOSE
settings from the context menu.
Rename
Delete
Save
Save settings
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Save Template X

Name:

205 2-25.4 Aumiriom | The Save Template dialog opens.

Existing Favarites:

Type a name for your operation in the
entry box at the top of the dialog.

This operation has been named ‘20 BN
Z-25.4 Aluminium’

7 0K X cancel

Templates : .
- rveuites. ONCe saved, the template appears in the
& 7 20 BN -25.4 Aluminium favorites list of the Templates panel.

history

16 MM CARBIDE END MILL

10 MM CARBIDE END MILL To guard against accidental editing, you can

20 MM 2.0R CARBIDE BULLNOSE lock the template by clicking on the padlock
icon next to the star.

To re-use a template, all you need to do is start the toolpath, and
double-click the template hame you want to use.

To see this in action, open your Tutorial Mill 5 file and turn on the

Chain 2D layer. Click on the Stock Toolpaths icon and select the HS
Pocketing toolpath.

Select the boundary and right click to end the selection process.

Page 202 Introduction to OneCNC Mill ©



Pocketing

Templates :

& 7 20 BN 2-25.4 Aluminium
history
16 MM CAREIDE END MILL
10 MM CAREIDE END MILL
20 MM 2.0R CAREIDE BULLNOSE

Select Tool

Name - [2:Mil Pocketting

Tool No_ [1 | 1| Nane v
Length Offset [] 1 V2| None ~
Diameter Offset 1 V3| None v
Spincle Speed (4332 | V4|None v

Spindle Direction [ cow & ooow
Feedrate 3 Feed Control

Plunge Rate

Adiust high feedrate (7]

CMax
Tool Changer @

Helder 20 MM ER COLLET CHUCK
Tool Type | Bullhose  ~ | 20 MM 2.0R CARBIDE BULLNOSE
Overall Length [75
Fiute Length 38
Diameter |20
Tip radius |2

Stock Material ~ Aluminium Billst Notes.

> Next X Cancel

Double-click on the template you just saved and all the dialogs of the
toolpath wizard will be pre-loaded with the template settings. Step
through the dialogs of the wizard without changing any settings, and

click Finished.

You will see the saved pocketing toolpath settings applied to the new

rectangle.
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It is important to understand that a template is simply a method of
pre-filling the wizard settings, which can still be changed after the
template has been selected.

One time-saving way to build your template set is to use an existing
template as a basis for a new one. Right click on your new pocketing
operation, and select Duplicate operation from the context menu.

NC Processing

X

Process Single Operation  Muttiple Parts

& Simulate / Rest
[ Fos

Job Shest
Backplot

u Preview

&% Quick Check

Edit Operation
Tool Notes

s

Fost : | Default ~ | | Setup

Status . (@ 0On
Oof

Deseription : [2:Mil Packeting Steel

Part Number : [

|
Program Number - [0000 |
|
|

Author |New
Workshift : |X0.000, Y0.000, Z0.000 Set...
Table Load Move : |Mone Set

Nates : |None

 OK X Cancel

Double click on the duplicate operation, and rename it Mill Pocketing
Steel in the NC Processing dialog. Click on the Edit Operation icon to
change the settings in the duplicate operation.

Stock Matenal | Steel Free

Machining

When the Select Tool dialog appears, double
click on the template to make sure it is
loaded. Change the Stock Material to Steel
Free Machining.

Click Next and proceed to the last dialog of the toolpath wizard.

Rename
Delete

Save
Save settings

Sort by last access
Sort by tool type
Sort by alphabetic

s

al order
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Right click in the Templates area, and select
Save settings.
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Save

Template X

Name:

[20

BN 2-25.4 Steel |

Existing Favorites:

20 BN Z-25.4 Aluminium

Enter the new name, 20 BN Z-25.4
Steel, and lock the new template.

Te

oK X cancel

mplates :

favourites

&
&

20 BN Z-25.4 Aluminium

20 BN 2-25.4 Steel The original template will be unaffected.

histery

16 MM CARBIDE END MILL
10 MM CARBIDE END MILL
20 MM 2.0R CAREIDE BULLNOSE

You now have two pocketing templates which can be applied quickly
and easily.

You can use settings saved for a tool from the history and change the
settings on the way through.

For example, if you have a 10mm end mill and as a result of
sharpening it is now 9.7mm, you can load a 10mm favorite, then
change the size to 9.7. As you step through the toolpath wizard,
settings such as stepover will be recalculated automatically.

If you do not save the settings, your templates will not be affected.
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OneCNC Mill Tutorial 7
Model Toolpaths - Z Level Rough, Planar Finish

This tutorial is intended for OneCNC: Mill Advantage
Mill Professional

Mill Expert
This tutorial is an introduction to solid model machining.

- () o
KT B38 Y77.823 2665

=J OneCNC Live Simulation

¥ Rotate
Q Zoom
@
[, window
D View
— Spin
Compare
© Rest
P Shiw tool o5}
P Show holder o5}
[8] Show stack al
[& Show backplot

&7 Show s simulation

[P Show geometry

om0

P Show rapid colisions
¥ Show shank and holder colisions

[£] Options

Slower Normal Faster

M e N [2cion O | Step Amaunt | Defauk Calme |

/5 o
Restat Piev Pause Step Newt End  Tubo

Model toolpaths are usually defined in two stages, roughing to remove
the bulk of the material, and then a finishing method to cut the
surface itself. For some models a semi-finish operation, which uses a
finish strategy with coarser settings than usual, will be useful.

Open the sample file and save a copy.

We will open a sample file with machining already defined, and copy
the example operations in a new toolpath group.

Open the sample file ‘mill advantage z level planar.ONECNC’, and use
the Save As command on the file menu to save a copy of the file as

Tutorial Mill 7 to practice in.
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There is an example Toolpath Group
already defined in the NC manager.

Right click on the group and select
Simulate/Rest from the context
menu.

MC Solid Verification

Stock

(®) Extents [default)
Stock Model
() Pick a boundary

NC Manager

K 5

Tutorial Mill 7

h G #1 Defauht
Activate Group
New Group

« % g

Simulate / Rest
Post Group
Backplot

Preview Toolpaths

Quick Check

Post All

[ &wtomatic Offset: 0

ZTopofJob: El
Z Bottom of Job

sty [0 | Endx
] Turbo Mode staty: [0 | Endy

 OK 3 Cancel

on
on
on

Z on

Enter the stock extents as shown in the simulation settings dialog and

click OK.

You will see the simulation as shown at the beginning of this tutorial.

We will now replicate the toolpaths in a new group.

y

If you are using Mill Advantage, only the Traditional roughing mode

is available for Z Level Roughing.

J
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Right click on the Example Toolpath
group and select New Group from the
context menu.

Double click on the new group name
in the NC Manager, and rename it

to ‘Practice Toolpath Group’ in the
Process dialog.

Z Level Rough toolpath

i} Model Toolpaths

NC Manager

Kl [5

Tutorial Mill 7
+ Toolpath Group #1 Defzutt post

on

Practice Toolpath Group Deful post

=5 Z Level rough

Click on the Model Toolpaths icon and select the Z Level Rough

toolpath.

ZLevel roughing

Templates : Select Tool

history

Name |1 ZLevel Rough

Tool Mo 1| Nane
Length Offset [] 1 V2| None
Diameter Offset 1 V3| Hone
Spindle Speed V4| None
Spindle Drection 1 cow & cw
Coolant [No 1 ~
Feedrate 3% Feed Control
Plunge Rate
Adiust high feedrate

[ Max
Tool Changer @

Holder 25 MM ER COLLET CHUCK
Tool Type | Bulnose  ~ | 25 MM 2.5R CARBIDE BULLNOSE
Overall Length [80
Flute Length ] |40
Diameter |25

Tip radius

(4 K4 K|S

Stock Material  Aluminium Bilet Notes..

> Next X Cancel

In the Select Tool dialog, select the 25mm bullnose cutter from the
Tool Changer. Enter Tool No. 1, and select Coolant No.1 and Work
Offset G54. Select Aluminium Billet Stock.

For Mill Professional or Expert, select the Adjust high feedrate check
box and enter a value of 5000. This is the feedrate at which the tool

repositions in a High Speed toolpath.

Click Next to continue.
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ZLevel roughing X

Templates : Clearances

history Clearances and depths

Start & Firish Clearance [ 50

Rapid Z Plane
Plunge clearance |:|

Options

Retract at feed speed [ ]

< Back > Next X Cancel

In the Clearances dialog, set the Rapid Z Plane at 5, and the Plunge
clearance to 1.
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ZLevel roughing

Templates :

history

X
Machining Style
() Highspeed Closed
® Highspeed Open
(O Center Optimized Closed
O Tradtional
Machine from stock - | No -
Rest machine : | No rest operations avalable
Multiple pocket order : | By level 2
< Back > Next X Cancel

The next step is to select the Machining Style.

If you are using Mill Advantage, you must use Traditional.

If you are using Mill Professional or Expert, choose Highspeed Open.

Click Next to continue.
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ZLevel roughing X

Templates : Entry and Path Settings

Approach Style :

history @ Plunge

O e ﬁ-

Advanced pathing adjustments

[ Prefertoolpath output as arcs (arc optimization)

< Back > Next X Cancel

The settings in the next dialog determine how the tool enters the
material.

For the Traditional strategy, select Plunge entry, Climb milling and
Spiral inwards.

For the Highspeed strategy, you only need to choose Plunge entry, as
the other factors are set by the High Speed toolpath.

Click Next to continue.
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ZLevel roughing X

Templates : Milling settings

Auto stepover % of diameter
Stepover amount : [6.25
—

Leave on bettom [] |0

Leave on sides :

Tolerance : |0.005

Reduce steps

< Back > Next X Cancel

Set Auto stepover to 25%, and leave on sides to 0.5

Clear the Leave on bottom check box. Leave Tolerance at the default
setting of 0.005.

For Mill Advantage set Depth of Cut to 5.5.

For Mill Professional or Expert set Depth of Cut to 15, select Reduce
Steps and enter a setting of 1.

Extra Depths Machine Levels

() None {default)
() Manual
(®) Find Flat Areas

:’_rd\ﬁ

For the Traditional method being used in Mill Advantage, the next
dialog will allow you to set Custom levels if desired. For this operation
select the Find Flat Areas option, which will create a cut level for the
flat at the top of the block.
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ZLevel roughing X

Templates :

Boundary of Toolpath

s e

Tool placement postion

P
Ziop |2

Zbottom 80 2

Start X |0
Start Y |0

EndX 127
EndY 127

« Back  «f Finished X Cancel

The Boundary of Toolpath settings define the 3D toolpath zone. As
you change settings in this dialog the preview of the toolpath extents
will update to show the effect of the changes.

Select the Extents Box boundary type. This defines the zone by
simple X, Y, and Z limits. Select None for tool placement, which
allows the cutter centerline to travel up to the boundary.

OneCNC can calculate an automatic offset from the model.

Select the Automatic Z check box, and set a value of 1 for Automatic
Z offset. For this model, the Automatic Z offset is necessary to allow
the toolpath to machine the top face of the model.

Select the Automatic XY check box, and enter 0 for Automatic XY
offset.

Click Finished to create the toolpath.

(

Y
|

Note: A

If the Picked boundary type is selected, you will only have Z options
at this stage. The XY area of the toolpath is then defined by picking
a geometry boundary.

J
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Simulate the new Z Level Rough toolpath and you will see the
material removal progressing down in Z.

=3 OneCNC Live Simulation - m] *
%73.568, 48,19, 75,25

S Rotats

Q Zoom

@ Al

[ window

K View

y S0

Compare

© Rest

7 Show toal L]
7 Show holder L]
[5] Show stock

[ Show backpiat

$7 Show axis simulation

[ Show geamety

& Show rapid collsions

WP Show shank and holder collsions

[E] Optians

Slower Nomal Faster
]|

L
DefaSpeed v| o258 0% bl St Med End Tutbo [Section 01 | sten Amaunt [ Detaut Colors

If you are using the Traditional toolpath strategy the roughing will
appear with larger steps as shown.
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=3 OneCNC Live Simulation

S Rotate

Q Zoom

@ 4l

[ window
R View

y 5B
Compare
@ Rest

7 Show toal
7 Show holder
[5] Show stock
[8? Show backpot

$7 Show axis simulation

[P Shew geomety

S Show rapid calisions

Oom OO0

WP Show shank and holder calisions

[ Options

Slower Momal Faster

- o X
HXT7.568, V71397, 25,25

< | D v v v
Delaut Speed v| £ 28 0% blie Sue Mt End Tutbo [Section 01 |/ Step Amount. || Defaut Colors

With the Step Reduction technology included with OneCNC
Professional and Expert you will see a result with smaller steps.
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Planar Finish toolpath

Now that we have roughed out the stock, we will use the Planar
finish strategy, which runs the toolpath across the model surface at
intervals.

i Model Toolpaths il Planarfinish

Click on the Model toolpaths icon and select the Planar Finish
toolpath.

ST Planar Finishing X
Templates : Select Tool
favourites Tool No. [2 | v1[None v
history Length Offset [ |2 2| None ~
Diameter Offset |2 V3| None ~
Spindle Speed [5430 | V4 pone v

Spindle Direction [ ccw G oow

Feedrate 3 Feed Control

Plunge Rate

Tool Changer @

Holder 20 MM ER COLLET CHUCK

Tool Type [Bal | 16 MM CARBIDE BALL MILL
Overal Length [80
| Flute Length [] (26
| Diameter |16
Tool Zer Postion
Name - [2Planar Finish Stock Material  Alminium Bilet Notes

> Next X Cancel

Select the 16mm carbide ball mill tool from the Tool Library.
Enter Tool No. 2, and select Coolant No.1 and Work Offset G54.
Select Aluminium Billet Stock.

Click Next to continue.
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SMT Planar Finishing x

Templates : Clearances

favourites

history Clearances and depths

Start & Finish Clearance [] |50
Rapid Z Plane
Plunge clearance

Options

Retract at feed speed []

< Back > Next X Cancel

In the Clearances dialog, set the Rapid Z Plane at 5, and the Plunge
clearance to 1.
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The Planar Cut Options give you control over how the cut is achieved.

SMT Planar Finishing X

Templates : Planar Cut Options
Toolpath angle
tons L]
Zgzag min dearance: 0|
leaveforfinsh - [0 |
Suface tolerance
Direction Step Over
@® Zigzag (O Constart stepover
O Climb Miling @ Marimum stepover
O Convertional O Scallop height
< Back > Next X Cancel

Set Direction to Zigzag, which allows the cutter to travel back and
forth across the model. Single direction cut is possible, but this
creates longer repositioning moves.

Set Toolpath angle, Zigzag minimum clearance and Leave for finish to
0.

Set surface tolerance, which controls how closely the toolpath follows
the theoretical surface, to 0.005.

Select Maximum stepover and enter a value of 0.8.
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SMT Planar Finishing x

Tamplates : Boundary of Toolpath

favourites

by o

Tool placement position | None-

Automatic Z [] 1
it

Automatic XY

Stat X -1
Stat ¥ -1
EndX 128

EndY 128

< Back  of Finished 3 Cancel

Select the Extents Box boundary type. Select None for tool
placement, which allows the cutter centerline to travel up to the
boundary.

Clear the check box for Automatic Z Offset.

For Z Top, enter -7. As the ball cutter radius is 8, this is enough to
ensure the cutter passes over the entire shaped surface, without
running over the edge to the flat surface.

Set Z Bottom of Job to -80.

Select the Automatic XY check box, and enter 1 for Automatic XY
offset.

Click Finished and the toolpath will be created. You will see a red
outline traverse the model as the toolpath is being calculated.
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=3 OneCNC Live Simulation - O X
%106 42584 363, 250 276

3 Rotate
Q zoom
@ 4l

[ window
&2 View
i
Compae
© Rest
T Show tool mm
7 Show hoider mm
[5] Show stock

[ Show backplot

F7 Show ais simulation

[P Show geomety

7 Show rapid collisions
P Show shank and holder calisions

[E] Opticns
Glossor Nomal Eactar

—liE ] ||
DefaubSped | U W e D [eston Dt [ Step Amaur~Detauk G~
estart

Prev Pause Step Mewt  End  Tubo

Simulate the toolpath group and you will see the Planar finish in
action.

To complete this model the holes need to be drilled. Right click on the
Drill 2 Holes operation in the example toolpath group, and select Edit
Operation to find the settings used to create it. Use the Hole Feature
Recognition command to recreate the drilling operation, and the
machining will be completed.

On this model we have used Z Level Rough and Planar Finish
toolpaths. You have seen the Z Level toolpath descend in steps in Z,
and the Planar toolpath increment in the XY plane.

Generally the Z level strategy is more suited to steep surfaces, and
planar to lower angles, but of course many models will not be entirely
one or the other and you will have to choose a strategy that best

fits your purpose. In some cases you may find a combination of
strategies will provide the most efficient results.
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OneCNC Mill Tutorial 8
Model Toolpaths - Semi Finishing

This tutorial is intended for OneCNC: Mill Advantage
Mill Professional
Mill Expert

Semi Finishing is the application of a Finish strategy with coarse
settings, to prepare a roughed model for finishing.

=3 OneCNC Live Simulation - m] b3
0,100, 26,25

A Rotate:

Q Zoom

@ a1

[ windaw

& View

~ 5PN

Compare

© Rest

7 Show toal L]
T Show holder ]|
[B] Show stack o
[& Show backplot o
2 Show avis simulation 5]
[P Show geomety o

S Show rapid colisions
W Show shank and holder collsions

[£] Options

Slower Marmal Faster

Domisped o] M e e ) [Section D] [5i=p Amourt._ ] [Defaut Colers

Restat Prev  Pause Step  MNest  End  Tuho

This view shows the stages of machining for the sample we will use.
The first operation, seen here at the front of the view, is Z Level
Roughing which has left steps on the stock. At the back of the view
the Planar finish strategy has been applied.

In between these you can see the semi finishing operation, which has
reduced the steps from the Z Level toolpath.
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Open the sample file and save a copy.
Click on the Open icon, and navigate to the Samples folder which is
located in the Drawings folder where you installed OneCNC.

Open the file ‘mill professional planar semi finish. ONECNC’, and use
the Save As command on the File menu to save a copy as ‘Tutorial Mill
8.ONECNC’

You will see in the NC Manager an example toolpath group already
defined.  We will copy this group and recreate the semi-finishing
operation.

NC Manager
Right click on the group and select e
Duplicate Group from the context — Toolpath Group #1 Defaut pos on
menu. & 1:ZLevel Rough on
@ 2:Planar Semi Finish on
Rename the group to Practice i 3:Planar Finish on
Toolpath Group by double clicking on [~ Practice Toolpath Group Dsiut pos:
the group name and changing the & L:ZLevel Rough &
Description in the Process dialog. [i[ZRlanausemilbineh on
& 3:Planar Finish on
NC Manager
Tutorial Mill 8
— Toolpath Group #1 Defzuft post on
& 1:ZLevel Rough on
Right click on the Planar Semi Finish @l 2:Planar Semi Finish on
operation in the duplicated group and i 3:Planar Finish an
delete it using the Delete Operation e
command on the context menu. M 171 evel Rough c
i 3:Planar Finish on
Planar Semi Finishing
- ~— -
‘il Model Toolpaths il Flanarfinish

Click on the Model toolpaths icon and select the Planar Finish
toolpath.
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SMT Planar Finishing 3
Templates : Select Tool
e it
svourites Toal No. [2 J v1| Nane ~
history Length Offset (] 2 V2| None v
Diameter Offset |2 V3|Nore
Spindle Speed [8785 | V4| None
Spindle Direction [ ] ccw G iow
Feedate 32 Feed Control
Plunge Rate
Tool Changer @
Helder  ER20 COLLET CHUCK
Tool Type | Bal | 10 MM CARBIDE BALL MILL
‘! Overall Length [50
= Flute Length ] 19
U Diameter [10
Tool Zero Posttion | Tip 4
Neme - [2:Planar Semi Frish Stock Material  Aluminium Bilet Notes
> Next X Cancel

Select the 10mm carbide ball mill tool from the tool library, and enter
Tool No. 2, Coolant No. 1 and Work Offset G54.

Select Aluminium Billet Stock from the Material list.

Click Next to continue.
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SMT Planar Finishing

Templates :

histary

Clearances

Clearances and depths

Start & Finish Clearance [] 50

Rapid Z Plane
Plunge clearance

Options

Retract at feed speed []

< Back > Next X Cancel

In the Clearances dialog, set the Rapid Z Plane at 5, and the Plunge

clearance to 1.
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SMT Planar Finishing x

Templates : Planar Cut Options

favourites

Toolpath angle
history

Zigzag min clearance

(CR
b ]
Leave forfinish

Surface tolerance

Direction Step Over
® Zgzag @ Constart stepover
O Climb Miling O Masimum stepover
O Convertional O scallop height
< Back > Next X Cancel

In the Planar Cut Options dialog, set Direction to Zigzag, and Toolpath
angle and Zigzag minimum clearance to 0.

Set Leave for finish at 0.5 so the toolpath is cutting at an offset from
the surface.

Set Surface tolerance at 0.005.
The stepover amount directly affects the quality of surface left by
the toolpath. For a semi finish operation we are more interested in

material removal. Select the Constant stepover option and enter a
value of 3.
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SMT Planar Finishing x

Templates : Boundary of Toolpath

favourites

history Boundary type __Pan ~

Automatic Z

Ztop | 2.03

Zbottom |33

< Back o Frished 3¢ Cancel

In the Boundary of Toolpath dialog, select the Part boundary option.
Select None for tool placement, which allows the cutter centerline to
travel up to the boundary.

Select the check box for Automatic Z Offset, and enter a value of 1.
Click Finished and the toolpath will be created.

The new operation is added to the end of the toolpath group. We will
move it to the correct position, but to make sure we do not confuse
the semi finish and finish operations, we will rename the operation
before doing so.

NC Manager
K &
— Toolpath Group #1 Defzult post on
& 1:7Level Rough on
@i 2:Planar Semi Finich on
Double click on the operation name @ 3:Planar Finish on
and change the Description in the — Practice Toolpath Group Dsfut post
Process dialog to 2:Planar Semi & 1:7Level Rough on
Finish. @i 3:Planar Finish on
| @i 2:Planar Finish on
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With the cursor over the new NC Manager
operation, hold down the left mouse K @
button and move the operation up

until a line appears between the

Z Level Rough and Planar Finish ~ Toolpath Group #1 bermutpos o
. & 1:7Level Rough on
operations. i 2:Planar Semi Finish on
i 3:Planar Finish on
— Practice Toolpath Group Cefzuft post
Let go of the mouse button and the & 1:7Level Rough an
operation will be inserted where the @ 3PlanarFinish |y on
line appeared. l—iZ:Planar Finish on
=3 OneCNC Live Simulation - m] g

®41.69,788.235, 2-9.954

S Rotate
Q Zoom
@ 4l

[ window
R View
wy 5B
Compare
@ Rest
7 Show toal um
7 Show holder m
[5] Show stock
[ Show backpiot

$7 Show axis simulation

[P Shew geomety

P Show rapid calisians
W Show shank and holder calisians

[£] Optiens

Slower Momal Faster

oL L |
Delaul Speed | 00 S [Section01f |/ Step Amount. || Defaut Colors |

Prev Pause Step  Mext

Simulate the toolpath group and you will see the semi finish operation
after the initial roughing is complete.
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OneCNC Mill Tutorial 9
Multiple Parts

This tutorial is intended for OneCNC: Mill Professional, Mill Expert

The Multiple Parts tab in the NC Processing dialog has functions which
allow you to define toolpaths for a single part, and then specify copies
of the toolpaths to cut as many copies of the part as you need.

Repeats can be applied to individual operations or complete toolpath
groups.

There are two methods of writing repeats in the NC file.

Standard repeats are written in full in the NC file. This is simple for
the operator but can create large files.

For subroutine repeats, OneCNC writes one NC file with each of the
original toolpath operations written once as a separate subroutine.
The subroutines are then called as required for each position using a
work offset.
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Standard repeats / one work offset

: f .
7 %
= N

AN =) BN =

DS

Can be applied to a toolpath group or a single operation.

OneCNC writes the toolpath for each repeat operation, using the same
program origin position. Because each operation is written completely
for each position, OneCNC can rotate the repeated toolpath if desired.

The standard repeats method will create a larger NC file. If your
machine has the capability, you can use a subroutine method.

Subroutine / vices / multiple work offsets
Can only be applied to a toolpath group. The repeats defined with
this method are used for vice positions assigned to individual G codes

such as G54, G55, and so on.
1
i o
e Jgﬂ
+
<, || G5 %
D JE
4 - O T R A S N R AT I ST RT
o4 ‘a:ﬁ:o

Each subroutine will be run at each location, by writing the work
offset G code (G54, G55 etc) for each location before each subroutine
call. As the offset positions are set on the machine and not in
OneCNC, the machine operator must set the offsets correctly, and this
method cannot be backplotted or simulated.

fainN
L/

On a Heidenhain controller, use the ‘one work offset / G52’ subroutine
method instead, which the Heidenhain Post will convert to a CYCLE
DEF 7 Datum Shift.
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Subroutine / multiple parts / one work offset / G52
Can only be applied to a toolpath group.

=

A B

b

B el NSO e NN

Like the multiple offsets method, OneCNC writes each of the toolpath
operations as a separate subroutine in one NC file. Each subroutine
will run at each offset location, which will be written to the G52 work
offset. This method can be backplotted or simulated.

Defining repeats

To practice defining repeats, open the ‘spacer block. ONECNC' sample
file, and save a copy as ‘Multiple parts tutorial. ONECNC’

NC Manager
In the NC manager, there is an E 3
example toolpath group to machine Multiple parts tutorial
the block. We will use the repeat [= Toulpath Group #1 bersur pot
functions to generate copies of the [ 1: Pocketting on
toolpaths in this group. *s 2:C/Bore Hole, 12 MM Bolt an
[[] 3:0uter Mill Profile on
¥ 4:Pocket Chamfer on
[ 5:0uter Profile Chamfer on
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The first step when defining repeats is to find the spacing between
parts, which must allow for the diameter of the cutter used to cut the
part profile, and any leave for finish or lead-in/lead-out values.

Before continuing, we will minimise the lead-in and lead-out settings
for the part profiling operation. Double click on the ‘Outer Mill Profile
operation, and click on the Edit Operation icon in the NC Processing
dialog. Step through the dialogs without making any changes till you
reach the Entry/Exit Conditions page.

Change the Leadin Radius to 1, and Leadin Angle to 45. Change the

L

Ertry values Bt values :
Leadin Radius 1 Leadout Radius 1

’

Leadin Angle 45 Leadout Angle 45
Start Line Length 1 End Line Length 1
Start Line Angle 0 End Line Angle 0

Start Line Length to 1 and set the Start Line Angle at 0. Copy the
Entry values to the Exit values input boxes, and click Finished.

The required array distance can now be found by backplotting the
profile operation and measuring using the Verify tools. For this part
we will round the distance up to 180 in X and 130 in Y.

NC Manager

K (5

Multiple parts tutorial
— Toolpath Group #1 Defzutt post

& 1: Pocketting on
"« 2:C/Bore Hole, 12 MM Bolt on
[[ 3:0uter Mill Profile on
Create 3 duplicates of the original I3 4:Pocket Chamfer on
toolpath group, and name them [ 5:Outer Profile Chamfer o=
Standard Repeats, Multiple Offset, + Standard Repeats Defauft post on
and Single Offset. + Multiple Offset Defzuft post on

+ Single Offset Defzuft post on
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Standard repeats

Double click on the heading of the Standard Repeats toolpath group,
and select the Multiple Parts tab in the NC Processing dialog.

NC Processing *

Process Toolpath Group  Multiple Parts
Type of repeats
Oof
(@) Standard repeats / One work offset
(0 Sub Routine / vices / muttiple work offsets
(O Sub Routine # muttiple parts / one work offset / G52

Postions

Repeats for standard reps
1. original position

Copy Aray
Copy Move
Copy Rotate

Copy to Plane

Backplot
Delete

Delete all repeats

On / off

~ OK X Cancel

For this exercise, select the standard repeats option, and click on the
copy array button to open the array dialog.

Repeat Aray

pe—

¥ Distance u

.

Number in X
X Distance

oK X cancel
We will now make array copies of the part, using the spacing we
determined earlier. Enter 2 for number of parts in Y, with a Y distance

of 130. Enter 2 for number of parts in X, with an X distance of 180.

Click OK and you will see the original position and the three repeats
listed in the Positions pane of the Multiple Parts tab.
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NC Processing %
Process Toolpath Group ~ Multiple Parts

Type of repeats
Qor
(®) Standard repeats / One work offset
(O 5ub Routine / vices / multiple work offsets
(O Sub Routine / muttiple parts / one work offset / G52

Posttions

Repeats for standard reps Copy Amay
1. original position
4 R2C2
Delste all repeats
On / off
Work offset code

« OK 3 Cancel

Selecting a position will show the instant preview of the toolpath in
the drawing window. You can double click on a repeat in the positions
list to rename it. For a backplot of an individual repeat, select the
repeat and click the Backplot icon.

Click OK to close the NC Processing dialog. You will see ‘x3" after the
title of the group, indicating the number of repeated positions.

Simulate the toolpath group, using the Extents option for stock

definition.

NC Solid Verification >

Stock

(®) Extents [default)

Stock Modsl [ Automatic Offset: D Se|eCt the CheCk bOX for
e Zlopetiob: [0 | Automatic Offset, and set it
Z Blottorn of Job : -41.7 and Top of Job to 0.
StetZ: 275 EndZ: 3699
[ Turbo Mods Stat: 275 End'Y: 260 GAE

~ 0K ¥ Cancel
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=3 OneCNC Live Simulation - m] *
%306.842, 86,712, Z-9.763

S Rotats
Q Zoom
@ Al

[ window
K1 View
y S0
Compare
© Rest
7 Show toal L]
7 Show holder L]
[5] Show stock
[ Show backpiat

$7 Show axis simulation

[ Show geamety

& Show rapid collsions
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[E] Options
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You will see how the simulation sets the simulation stock to include
the repeats.

When a toolpath group is repeated, each operation is carried out
at each repeat location before processing continues to the next
operation, reducing the number of tool changes.

Here you can see the pocketing has been carried out for each repeat
before the hole feature operation begins.
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Subroutine repeats using multiple offsets

To use the multiple offsets method, it is only necessary to specify the
number of vices or positions required, and assign the offsets to the

repeats.
NC Manager
Multiple parts tutorial
+ Toolpath Group #1 Defzutt post on
Double click on the Multiple + Standard Repeats Defzutt post B on
Offsets toolpath group, and select [ Multiple Offset Derout pox |
the Multiple Parts tab in the NC e o
Processing dlalog s 2:C/Bore Holg, 12 MM Bolt on
' [F] 3:0uter Mill Profile on
O 4:Pocket Chamfer on
3 5:0uter Profile Chamfer on
+ Single Offset Defzut post on
NC Processing X
Process Toolpath Group  Multiple: Parts
Type of repeas
Oof
(O Standard repeats / One work offset
(®) Sub Routine / vices / multiple work offsets
O 5ub Routine / muliple parts / one work offset / G52
Number of vices l:l
Posttions
Repeats for Mutiple Offsets
1. original posiion
2 repeat
3.repeat
4. repeat
Work cffset code

~ OK X Cancel

Select the subroutine / vices / multiple work offsets option.
Enter 4 in the input box which appears for Number of vices.
You will see the repeats appear in the Positions pane of the dialog.

‘ This method is not suitable for use with a Heidenhain controller.
Use the ‘one work offset / G52’ subroutine method instead, which
the Heidenhain Post will convert to a CYCLE DEF 7 Datum Shift.

L
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NC Processing x| To assign an offset

Process Toolpath Group | Muile Parts position to a repeat,
Type cf repeat select the repeat in
Oor the Positions window,

(O Standard repeats / One work offset
(® 5ub Routine / vices / multiple work offsets

and then select the

(O Sub Routine / muttiple parts / one wark offset / G52 Of:fset COde II'\ the
G55
Nomberof vies (226 13 Work offset box. Here
Postions = we are assigning G55
Repeats for Muttiple Offsets 3
1.E:rigai|"valposmo:GB4 “ gH? to the ﬁrSt repeat
o e after the original
£ epet gﬂ% position. The offset
a1y will appear after the
EUH repeat name.
G121
G122
gﬁ Assign G56 to the
G126 next repeat, and G57
61z to the last repeat.
Work offset code ~

«/ OK X Cancel

NC Manager
K (&
Click OK to confirm the specified Tmiﬂipii:éﬁ:ah Defautpest  on
repeats. The x3 symbol will appear — Multiple Offsets Defsuitpost  E2] on
in the Toolpath Group title bar, & 1: Pocketting an
indicating the original position will be “s 2:C/Bore Hole, 12 MM Bolt on
repeated 3 t”'nesl IE 3:0uter Mill Profile an
8 4:Pocket Chamfer on
[ 5:O0uter Profile Chamfer an

As we have only selected the work offsets for each repeat by their
relative codes, which must be set on the machine itself, OneCNC has
no information about the actual repeat position.

This means when defining repeats in this way it is only possible to
backplot or simulate the original position.

( )\
If you are not the machine operator, you must provide accurate
J information for the toolpath size with the NC file so each repeat

position can be located on the machine with sufficient spacing.

Backplot the part and measure the toolpath, including any lead-in or
lead-out present.

J
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Subroutine repeats using a single offset

Subroutine repeats defined by re-writing the same offset each time
are defined in the same way as standard repeats, but can only be
copy array or copy move repeats.

NC Manager
Double click on the Single Offsets Kl (&
toolpath group, and select the Multiple parts tutorial
Multiple Parts tab in the NC + Toolpath Group #1 Dsfsut post on
Processing dialog. + Standard Repeats Defzurt post Flon
+ Multiple Offset Default post FEl on
This time select the subroutine / one |= SinsleOffset Shuioes |
work offset / G52 option [E11: Pocketting o
' "« 2:C/Bore Hole, 12 MM Bolt on
[ 3:0uter Mill Profile on
3 4:Pocket Chamfer on
[§ 5:0uter Profile Chamfer on
NC Processing %
Process Toolpath Group  Multiple: Parts
Type of repeats
Oof
(O Standard repeats / One work offset
() Sub Routine / vices / multiple work offsets
®) Sub Routine / muliple parts / one work offset / G52
Posttions
Repeats for Single cffset Copy Aray
1. riginal posiion
Copy Mave
Backplot
Delete
Delete all repeats
On /off
Work cffset code

~f OK X Cancel

Click on the copy array icon and define the same array as before, for
2 parts in each direction, with a Y distance of 130, and an X distance
of 180.

e

Having a correctly formatted Post for your machine is essential

for the subroutine methods. Detailed information about posting
formats for various machines is available in the Mill> Multiple Parts
section of OneCNC Help.
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NC Processing
Process Toolpath Group ~ Multiple Parts

Type of repeats
Oof
() Standard repeats / One work offset
(O Sub Routine / vices / multiple work offsets
@) Sub Routine # muttiple parts / one work offset / G52

Postions

Repeats for Single offset
1. original posttion

2. repeat

3. repeat

4. repeat

Work offset code

Copy Aray
Copy Move

Backplot
Delete
Delste all repeats

On / off

~f OK X Cancel

The repeats appear in the Positions menu as before.

There is no need to enter the Work offset code as this is handled

automatically in the Post.

This method can be backplotted and simulated in the same way as
for standard repeats, as the array distances have been defined in
OneCNC. The difference between the two methods will only become

apparent when the NC file is posted.

( )
On / off !
J Output for individual repeats can be turned on and off by clicking
the On/Off icon in the Multiple Parts tab.
If you have tested your toolpaths in the original position, you can
turn off the output for that position to save time when you run the
repeats on the machine.
J
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OneCNC Mill Tutorial 10
Advanced Solid Model Toolpaths

This tutorial covers toolpaths only available in Mill Expert

In this tutorial we will describe the advanced machining strategies

provided by Mill Expert.

Roughing strategies

Plunge
Radial
Spiral
Custom

& OneCNC Help

H o= 2 @ & B

Hide Back Forwad  Home Print  Options

Corterts ]Igdex ] §earch] Favorites ]

Finish strategies

Radial

Spiral

Custom

Area Machining
Valley Machining
Z Level Complete
Undercut
Constant Offset
Offset

Pencil tracing
Planar steep
Planar shallow

EHE3 OneCNC Mil ”
[Z3 Mill Taolpath Settings
11- (23] Mil Stock Toolpaths 25 D
{23 Mill Hole Features and Driling
=423 Mill SMT 30 Toolpaths
@ Z Level Roughing
- B Z Level Roughing from stock - Expert
e @ Planar Roughing
@ Plunge Roughing - Expert only
- B Radial Roughing - Expert anly
e @ Spiral Roughing - Expert only
@ Custom Roughing - Expert only
[£] Z Level Finishing
- B Planar Finishing
e @ Area Machining - Expert only
@ Z Complete Finishing - Expert only
- B Flat Area Finishing
e @ Undercut Finishing - Expert only
@ Constant Offset Finishing - Expert only
- B Offset Finishing - Expert only
e @ Pencil Tracing - Expert only
@ Radial Finishing - Expert only
@ Spiral Finishing - Expert only
- B Custom Finishing - Expert only
e @ Planar Steep Wall - Expert only
@ Planar Shallow - Expert only
- [£] 4 Ads Full
-2 Mill SMT How To Samples v
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Detailed guides to these toolpaths are
provided in the Mill SMT 3D Toolpaths
section of OneCNC Help.

By this stage you should be familiar with
the common OneCNC toolpath wizard
settings, and we will only describe the
features of each strategy, and the situations
suited to their use.
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Plunge Roughing

Plunge roughing is a highly effective material removal strategy which
drives the cutter down in the Z axis at increments in X and Y.

=3 OneCNC Live Simulation - m] ®
#-22.065, 72,412, 212084

S Rotate
Q Zoom
@ al

[ window
& View
S0
Compare
© FRest
7 Show tool L]
T Show holder L]
[5] Show stack
[8? Show backpla

37 Show axis simulation
[P Show geometry

S Show rapid colisions
P Show shank and holder calisians

[&] Options

Slower Normal Faster
 — ]
R e — 525
DefatSpoed | g1 o O cbe Nt i Tube [etion i || StepAmount || Defaul Colors |

When used with a suitable tool, which must be able to end cut and
remain centered, plunge roughing virtually eliminates lateral flexing of
the cutter.

There are two options to select from for the plunge roughing stepover.
Conventional calculates the X and Y stepover based on the tool size.
Manual activates input boxes so you can enter the stepover values
you want to use.

To see an example of plunge roughing, open the sample file ‘mill
expert plunge rough machining.ONECNC’, and simulate the sample
toolpath group.

Page 240 Introduction to OneCNC Mill ©



Radial Roughing

Radial Finishing

Parts with surfaces revolved about an axis parallel to the Z axis are
suited to Radial machining, especially when the surface slope is
towards or away from the center of revolution.

When you define a Radial toolpath you will be prompted for a center
for the radial moves, which must be defined as a point entity.

The tool travels over the model on lines which radiate from a center.
Each pass is offset by a degree increment entered in the Radial
Options dialog, where you can also specify a start and finish angle.

The radial strategy is not as efficient near the center of the toolpath
as the radial offsets become closer and the effective stepover reduces.

To see how radial machining works, open the sample file *mill expert

radial finish.ONECNC’, and open the Radial Finish toolpath for editing
so you can see the settings used.
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Spiral Roughing
Spiral Finishing

The application of spiral toolpaths is similar to radial toolpaths.
It is most suited to parts which do not have a steep surface slope
towards or away from the center of revolution.

When you define a Spiral toolpath you will be prompted for the center
of the spiral toolpath, which must be defined as a point entity.

The tool follows a spiral path around the part. The spiral expands
with a constant stepover amount which is defined in the Spiral
Options dialog.

To see spiral machining in action, open the sample file ‘mill expert

spiral machining.ONECNC". You will see a Spiral Finish operation in
the NC Manager.
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Custom Roughing

Custom Finishing

Custom Roughing and Finishing toolpaths give you a powerful method
of model machining by using geometry drawn in 2D to define the XY
travel of a toolpath on a 3D model.

=3 OneCNC Live Simulation - m] ®
37108, Y55 689, Z10.25

A3 Rotate:
Q Zoam
@ ul

[, window
& View

< Spin

Compare

© Rest

& Show tool L]
T Show holdsr [o4]
[B] Show stack

[ Show backplot
P Show avis simulation

[ Show geomety

Om0O0o

o Show rapid colisions
¥ Show shank and holder colisions

[E] Options

Slower Marmal Faster

e w— (5551
Dt Speed | 14 B T [section O || Stepamount || Defau Colors |

Prev Pause Gtep  Mest

To machine the surface, draw the 2D geometry you want the toolpath
to follow on a separate layer so it can be selected easily. The
geometry can be drawn manually, or generated by a hatch pattern or
backplot of any 2D operation.

When you generate the toolpath you can select the geometry by layer.

The toolpath can have an optional engrave distance so it will cut into
an existing model.

This example shows a hatch pattern engraved onto an existing
surface.
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Area Machining

Area Machining is a unique strategy for machining surfaces which
automatically generates a 3D boundary of a set of surfaces.

Area machining requires the selection of one or more surfaces that
are adjoining and clear from other objects.

The surfaces are then machined by offsetting the 3D boundary over
the surfaces.

Area Machining is not suitable for machining a vertical face on its
own, as the 3D offset would cause the tool to spiral around, cutting
on the full side of the tool. It is possible however to machine a vertical
face when it is selected together with other curved surfaces, as the
3D offset generated will be more suitable.
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Valley Machining

Valley Machining is designed for specialized finishing of intricate parts.
Larger tools can be used for roughing and finishing parts with internal
fillets, then the fillets can be finished with a smaller ball mill by Valley
Machining.

The strategy will generate multiple passes to finish any fillets with a
radius equal to or smaller than the tool.

When you define a Valley Machining operation, OneCNC automatically
identifies any fillets with a radius that can be machined with the
selected ball mill, and creates toolpaths to clean up those fillets.

Open the sample file ‘1_valley machining 3axis.ONECNC' to see an
example of Valley Machining in use.

The sample model has 1.9mm radius fillets around the webs, which
can be finished using Valley Machining.

Click on the example Valley Machining operation in the NC Manager
and you will see it uses a 3mm diameter ball mill tool.
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Z Complete Finishing

Z Level Complete finishing is similar to Z level finishing, but when the
toolpath finds surface areas which are level or near level, the strategy
automatically changes to an offset toolpath to finish those areas.

—
=
A

Lt

It is suited to parts which have a combination of steep and flat areas.

Defining a Z Level Complete toolpath is similar to defining a Z Level
toolpath.

The Z level increments can be specified as Constant Depths or
Maximum stepover. The value entered will also determine the
horizontal stepover used on flat areas when the toolpath changes
from Z Level to Offset machining.
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Undercut Finishing.

Undercuts can be made by the use of a spherical ball mill, or ‘lollipop’
tool, which has a shank diameter smaller than the ball diameter.

=3 OneCNC Live Simulation - ] x
[ I X143.94, 97,803, 254

3 Rotate
Q Zoom
@ Al

[ window
R View

5PN
Compare

@ Rest

7 Shaw toal o]
7 Show holder o]
[5] Show stock o

[2 Show backplot

£ Show axis simulation

om0

[P Show geomety

P Show rapid calisions
W Show shank and holder calisians

[£] Optiens
Slower Normal Faster

i

s A s g ot I — v - v
DefauliSeeed v | g 50 G B em Net g [Front || step Amount || Defaut Colors |

OneCNC prevents the shaft from contacting the part, so the amount
of undercut possible is determined by the tool size.

To see an Undercut toolpath in action, open the sample file ‘3_axis_
lollipop.ONECNC’, and simulate the toolpath.

This image shows a sectioned view of the simulation. The axis of the
hole is 5 degrees from vertical, meaning the right side of the hole
cannot be cut with a normal end or ball mill.

The Select Tool dialog for this strategy has a setting for Shaft
clearance, which is the clearance used by OneCNC to prevent the
shaft from contacting the model.

When defining an undercut toolpath, the Position dialog will appear so
you can select a retract position at a safe distance from the overhang.
It is recommended that you draw a point entity to use for the retract
position.
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Constant Offset

By using a boundary similar to the shape of the part, Constant Offset
Machining can create a uniform toolpath over the machined area.

== —

Because the boundary controls the flow of the tool path it is possible

to create a good machining flow over part shapes which are otherwise
difficult to machine.

Vertical faces are not suitable for Constant Offset Machining, these
can be done more efficiently with Mill Profile or Z Level finishing. Most
mould work does not have true vertical faces anyway, a taper of just

1 degree means it is not a vertical face and is suitable for Constant
Offset Machining.
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Offset Finishing

Offset machining cuts the part model in passes offset at a regular
stepover from a boundary.

This toolpath is useful for unusual shapes or shapes with large or
irregular openings.

To define an Offset toolpath you will need an outer boundary, and you
can also select inner boundaries to define islands you do not want
machined. The boundaries must be closed chains of entities but can
be 2D or 3D. One click on any entity in a closed chain will select the
entire connected boundary.

When the toolpath is generated, passes are made at offsets from the
boundaries across the model surface. The stepover is defined in the
Offset Path Options dialog and is the maximum stepover across the
model surface.
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Pencil Trace Finishing

The Pencil Trace toolpath strategy is designed to identify and pencil
finish fillets using a ball mill.

The strategy will generate a single pass to finish any fillets with a
radius equal to or smaller than the tool.

When you define a Pencil Trace operation, OneCNC automatically
identifies any fillets with a radius that can be machined with the
selected ball mill, and creates single pass toolpaths to clean up those
fillets.

Open the sample file ‘pencil_mm.ONECNC’ to see an example of the
Pencil Trace operation.

The sample model has 3mm radius fillets around the bases of the
cylinders, which can be finished using Pencil Tracing.

Click on the example Pencil Tracing operation in the NC Manager and
you will see it uses a 6mm diameter ball mill tool.
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Planar Steep Wall Finishing

Planar steep finishing is designed to cut specific areas of the part
model based on their angle from the horizontal plane.

This toolpath strategy is optimized for areas with a steep wall angle.

The settings for Planar Steep Wall machining are similar to the Planar
Finishing toolpath, with the addition of settings for slope Start Angle
and slope Finish Angle. Any part of a surface in the toolpath zone
which has a steepness angle within these limits will be machined.

The areas are cut in parallel passes like a planar finishing cut. The
angle of the passes from the X axis can be changed to suit the job.
There is an additional option to make passes at right angles to the
basic angle where that direction would be more suitable for the slope.
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Planar Shallow Finishing

Planar shallow finishing is designed to cut specific areas of the part
model based on their angle from the horizontal plane.

This toolpath strategy is optimized for areas with a shallow wall angle.

The settings for Planar Shallow machining are similar to the Planar
Finishing toolpath, with the addition of settings for slope Start Angle
and slope Finish Angle. Any part of a surface in the toolpath zone
which has an angle from the XY plane within these limits will be
machined.

The areas are cut in parallel passes like a planar finishing cut. The
angle of the passes from the X axis can be changed to suit the job.
There is an additional option to make passes at right angles to the
basic angle where that direction would be more suitable for the slope.
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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. 51.10

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
OneCNC Australia
Phone +61 (0)7 3286 2527
Fax +61 (0)7 3286 4992
Email support@onecnc.com.au
Internet www.onecnc.com.au
Benelux
OneCNC Benelux
Phone +31 (0) 40 22 66 212
Fax +31 (0) 40 22 40 794
Email support@onecnc.nl
Internet www.onecnc.nl
Denmark
OneCNC Denmark
Phone + 45 20 40 02 68
Fax + 45 20 40 02 68
Email support@onecnc.dk
Internet www.onecnc.dk
France
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
Germany
OneCNC Germany
Phone +49(0)5261 288940
Fax +49(0)5261 2889449
Email support@onecnc.de
Internet www.onecnc.de
India
OneCNC India
Phone +61 7 3286 2527
Email support@onecnc.com.au
Internet www.onecnc.in
Indonesia
OneCNC Indonesia
Phone +62 31 8411187
Email support@onecnc.id
Internet www.onecnc.co.id
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Ireland

Italy

Japan

Korea

Mexico

Portugal

Poland

OneCNC Ireland

Phone +353 7196 33200
Fax +353 7196 33500
Email support@onecnc.co.uk
Internet WWW.onecnc.co.uk
OneCNC ltaly

Phone +39 393 438 3373
Fax +39 178 271 6215
Email support@onecnc.it
Internet www.onecnc.it
OneCNC Japan

Phone +81 (0)72 760 3134
Fax +81 (0)72 760 3135
Email onecnc@onecnc.co.jp
Internet WWW.0necnc.co.jp

OneCNC Korea

Phone + 82 31 695 7250
Fax + 82 31 695 7253
Email support@onecnc.kr
Internet www.onecnc.kr

OneCNC Mexico

Phone +52 (55) 85017429
Email esanchez@onecnc.com.mx
Internet WWW.0onecnc.com.mx

OneCNC lberia

Phone +34 936 473 117
Email josep.soler@1cnc.es
Internet www.onecnc.es

OneCNC Poland

Phone +48(0)22 388 3460
Fax +48(0)22 388 3461
Email support@onecnc.pl
Internet www.onecnc.pl
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South Africa

Spain

Sweden

Taiwan

OneCNC South Africa

Phone
Fax
Email
Internet

OneCNC lberia
Phone

Email

Internet

+27 31 7014732
+27 31 7014736
sredman@iafrica.com
WWWw.onecnc.net

+34 936 473 117
josep.soler@1cnc.es
WWww.onecnc.es

OneCNC Sweden

Phone
Fax
Email
Internet

OneCNC Taiwan

Phone
Fax
Email
Internet

United Kingdom

USA

USA California
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OneCNC UK
Phone

Fax

Email
Internet

OneCNC LLC
Toll Free
Phone

Fax

Email
Internet

OneCNC West
Phone

Fax

Email
Internet

+46 (0)35-7777030
+46 (0)35-7777031
support@onecnc.se
WWW.onecnc.se

+ 886 2 26665010
+ 886 2 26660917
chou@wyvision.asia
WWW.onecnc.com.tw

+44 (0) 190 237 3054
+44 (0) 190 237 5593
support@onecnc.co.uk
WWW.0Nnecnc.co.uk

+1 877 626 1262
+1 813 874 2335
+1 813 874 2919
support@onecnc.com
WWW.0Nnecnc.com

+1 909 931 7811
+1 909 985 6967

support@onecncwest.com

WWW.onecncwest.com
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Copyright Notice

Copyright Notice
Copyright © 2017  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 XR7, OneCNC XR6, OneCNC XRS5,
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.

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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