OneCNC Mill Multi-Axis

This manual covers the optional 4 Axis and 5 Axis machining modules
which can be added to OneCNC Mill Professional and Mill Expert.
These modules provide powerful yet easy to use modes which help
you program parts quickly and reliably for multi-axis machining
centers.

The purpose of this Manual

This manual is designed to get you started with OneCNC multi-axis
toolpathing, so you can begin creating your own toolpaths as soon as
possible.

Multi-axis machining is an advanced subject. You should have a
working knowledge of 3 Axis toolpathing and construction planes in
OneCNC before you start Multi-axis toolpathing.

The subjects covered are not machine specific and for operational

methods and settings you should consult the instruction manual for
your machine.
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OneCNC Multi-Axis Modes

The modes made available by each OneCNC module are:

4 Axis Module
4 Axis Position
4 Axis Simultaneous
4 Axis Wrap

5 Axis Position + 4 all Module
5 Axis Position
4 Axis Position
4 Axis Simultaneous
4 Axis Wrap

5 Axis Simultaneous Module
5 axis Simultaneous

( Note: h

The 5th Axis Position + 4 all Module must be present before the 5th
Axis Simultaneous module can be added.

L ,
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Multi-axis machining mode selection

NC Manager
At the top of the NC Manager the icon 3|

next to the Process icon shows the

current multi-axis mode. Clicking NE”:'olpatth“ I o
on this icon will open the Multi-axis peR
selection dialog.

Multiaxis Machining X

Type of machining

() 3 Axis Machining

() 3 Axis Repositioned

(®) 4 Axis Position Machining
O 4 Axis Wrap

() 4 Axis Simultaneous

(O 5 Axis Position Machining

(O 5 Axis Simultaneous

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

Select the multi-axis mode you want to use. The image in the Multi-
axis selection dialog indicates the type of machining selected.

For the 4 Axis Wrap and Simultaneous modes, you can select the
machine axis the 4th axis is aligned with.

For the 4 Axis Wrap mode, text boxes will appear for the input of
values for Material Diameter and Length.

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

Note:
J The modes available depend on the module you have licensed.

N
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Before any modules are activated the only modes available will be:

[3] 3Axis

Normal 3 axis environment. This is the default mode.

3 Axis Reposition

The 3 axis reposition mode simplifies the process of creating 3 axis
toolpaths which are to be machined in different positions.

Adding the 4 axis module will activate these modes:

. 4 Axis Position

3 axis toolpaths on a stock with a rotation angle for the 4th axis.
Defined on a plane at this angle.

[sf] 4 Axis Full

A 3D model method which will mill a shape in incremental passes as it
is rotated on the 4th axis.

|;| 4 Axis Wrap

Applies 3 axis stock or model toolpaths to the circumference of a 4
axis part.

Adding the 5 axis Position module will activate this mode:
. 5 Axis Position
3 axis toolpaths defined on a plane with rotation angles for the 4th
and 5th axes.

Adding the 5 axis Simultaneous module will activate this mode:

@ 5 axis Simultaneous

Toolpaths which can move up to 5 machine axes at the same time.
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Multi-axis Position Planes

For 4 and 5 Axis Position toolpaths, it is not necessary to rotate the
part in the OneCNC model.

To simplify the toolpath definition, the Planes dialog is used to define
a plane on the part, and the toolpath is defined relative to that plane.

When the part is machined it will rotate to the position the plane
represents.

When editing a toolpath, the plane used when the toolpath was
defined is automatically recalled so you do not have to change the
plane you are working on when the edit is made.

Note:

4 Axis Full and 4 Axis Wrap toolpaths do not use position planes.

The Angular range of the toolpath is specified in the toolpath wizard
settings.

( N\

The toolpath plane is fixed in space when the toolpath is defined, so
once you have started programming a model it must not be moved,
as the plane will not move with it.

For more information, see ‘Precautions for multi axis toolpaths’ in
OneCNC Help > OneCNC Mill > Mill Multi Axis Machining.

J
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Multi-axis parts can become complex, but there are some simple

strategies you can follow to make the process easier.

As OneCNC uses planes for toolpath positions, you will need a plane

defined for each position.

Planes 4

fprpgwe P d O

Saved Planes :

Current plane BO A135
XY Default Plane B0 A0
XZ Plane B150 ASO
¥Z Plane B0 AS0
Planar Finish Lower E130 A162.35
Planar Finish Upper EB180 A17.65
Pasition 1 BO A4S
Position 2 ED ASO
Position 3 k B0 A135
View plane B-45 AG9
Save Delete  Rename

[Juse plane coordinate system

[ bisplay active plane

You will find your work is quicker and easier if you make a habit of
defining and saving the planes you need at the outset. This way you

can return to the exact plane used for a toolpath at any time.

Having a set of saved planes allows you to easily create the toolpaths

for each tool in the actual order of machining.
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Multi-axis Layers

Machine Layers

OneCNC can display a model of your machine in the toolpath preview.
Layers 1 to 5 and the DMG_AXIS4 layers are used for machine preview,
and should not be used for part modelling or geometry. Use Layer 3 for
the body of the machine, Layer 4 for the 4th axis rotary or trunnion, and
Layer 5 for the 5th axis table.

Layers

29 + A
- |3
4
blanking surfaces
boundary face 1
boundary face 2
boundary face 3
boundary planar
Holes face 1
Holes face 3
Of Model
STOCK

(OO LK
[u]

Layers Verify History Recent

It is good practice to keep these layers turned off while defining
toolpaths. As well as making the part model easier to see, having these
layers off will reduce the processing time for Hole Feature Recognition
and Model toolpaths.

STOCK Layer
For an accurate simulation if you are machining a casting or pre-
machined stock you can create a solid model for the simulation stock.

Create a layer named STOCK, then create one or more solids on the
STOCK layer. As well as being useful for multi-axis operations, this
means you can model clamps, fixtures and machine parts and they
will be included in the simulation view.

You can program your part without the machine model in your part
file, and then use the File Merge command to include the machine
model file to check clearances.

J
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Multi-axis post settings

There is a Multi-axis tab in the NC Post Settings dialog.

NC Post Settings

Current Post - | Defautt

ey

~| New Post Delete Post

General Coordinates Posting Format  Line Numbering  Multiaxis

fuis Ranges

Sth Axis Min - [+
5th Axis Max

4th Axis Full Min - [
4h Axis Full Max - [9
4ih Axis Wrap Min - [~
Zth fxis Wrap Max

Mutizxis options
[ Feed 2s dea/min
[JReverse 4th axis code output
[J Reverse 5th axis code output
[] Directional anales
] Ne work coordinate tilt
[ Ceordinate system rotates with 5th axis
[[] Use shortest path for angle changes

fsis used for rotations (4 and 5 fxis)
Aféth) axis around X (defaut)

B(5th) axis around Z (defaut)

4h axis preference for 5 axis

Clockwise / Posttive / Tit part in view

<

<

<

Axis Decimals |3 ~

5th Axis Reset Option :
Retract and insert reset format ~

Tool change on 3 axis repostion -

Ful tool change ~

4 OK X Cancel

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

machine.

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

for your machine.

Introduction to OneCNC Mill Multi-axis ©
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Fuiz Ranges

5th Aws Min : 9939

5th Awis Max : 9959

4th Auds Full Min @ -9399
4th Auds Full Max : 9959
4th Aods Wrap Min : -180
4th Auis Wrap Max @ 180

Multiaxis options
] Feed as deg/min
[ Reverse 4th axis code output
[ Reverse Bth axis code output
[ Directional angles
[ No work coordinate tit
[ Coordinate system rotates with Sth axis
[ Use shortest path for angle changes

Auxis used for rotations {4 and 5 Axis)
Adth) axis around X (default)

B{5th) axis around Z (default)

4th axis preference for 5 axis

Clockwise / Postive / Tikt part in view

The axis ranges determine how far the rotary
axis can rotate in each direction.

The other settings are determined by the
Post requirements for your machine.

If your machine has the 4th axis aligned with
the X or Z axis, select the ‘4th Axis Around X’
option.

If your machine has the 4th axis aligned with
the Y axis, select the ‘4th Axis Around Y’
option.

For details of Multi-axis Post settings, see the NC Post and Properties
topic in the Mill NC Post and DNC Settings section of OneCNC Help.

The Multi-axis Post Settings topic in the Mill Multi-axis Machining
section has additional information.

For 4th axis wrap programming the part must be on the X axis in
J OneCNC.

When you select the multi-axis machining mode, match the Axis of

Rotation setting to the axis the 4th is aligned with on your machine.

This setting combined with the correct 4th Axis Around setting in
the post will produce the correct output for your machine.

J
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OneCNC 4 Axis Position Machining

This tutorial is intended for OneCNC Mill Expert or Mill Professional with 4
Axis or 4 & 5 Axis modules activated.

Open the sample file ‘mill expert 4 axis.ONECNC’, and save a copy as
‘Tutorial 4 axis position.ONECNC’ Note the position of the rotary axis
which is on the X axis. The degrees of rotation for this axis will be
written as the A axis degree values in the NC file.

Open the layers tab to see how the part file is arranged.

Layers
. + A
The layer named 3 holds the machine 7w
. . =03
body which does not move in the = |0)4
preview mode. The layer 4 holds the —| |Blanking surfaces
rotary table, and the part is on the = ;””da“’f““
> undary face 2
model layer. —| |Boundaryface 3
—| |Boundary Planar
. = (0| Model
A model of the casting to be ~| [stock

machined is on the STOCK layer,
which Mill Expert uses to define the
simulation stock. The remaining
layers contain boundary geometry for
the toolpath definitions.

Layers Verify History Recent
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Preview the example toolpath group and observe the full machine
simulation in action.

- m} s

H24.841,11.082, 258839
4th 45, Gtk 0

=3 OneCNC Live Preview

S Rotate
Q Zoom
@ al

[ window
K2 View

< Sein

7 Show tel LL]
T Show holder LL]
57 Show axis simulation

[ Show geamety

Slawer Nomal Faster

I | W]

N I

2 | Restat Prev Pause Step MNewt End

Select show axis simulation in the toolbox, and you will see the 4th
axis rotates to each position as it is required.

Return to the part environment and we will begin recreating the
operations you have just observed.

Before continuing, turn off layer 3 and
layer 4, so the machine model is not

visible.
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Creating work planes

The part model does not have to be moved to create 4th axis position
toolpaths. The required positions are defined by a construction plane
at the required angle.

The plane used must be tangential to an imaginary cylinder centered
on the X axis. The toolpaths created in this mode will then rotate the
part to the orientation of the construction plane when it is machined.
To simplify the toolpath clearance settings the plane is regarded as Z0
when the toolpath is created.

The first step for creating toolpaths in positions rotated on the X
axis is to define the planes required. While working on a part, you
may need to return to a plane a few times as you define various

operations. It is good practice to save all the planes you need before
you start defining toolpaths.

Planes x
lﬁ}ci'ﬁi‘ﬁnm

saved Fl| Create plane from points h

Current plane BO AD

XY Default Plane 8040 To create a plane for the first position,
X2 Plane Bl A% the Planes dialog, and click on
YZ Plane sanaso| OPEN the Fla 9,

View plane s243a50,3 Create plane from points.

Save

[Juse plane coordinate system
[pisplay active plane X Close

Click on the endpoint at the lower left of
_ the face as shown.

This point will be the origin of the new
- plane.
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Click on the opposite corner to set the X
direction of the plane.

Click on the corner shown to set the Y

.~ direction of the plane.

The plane will now be created on the

= surface.

Planes

fprogwe P dOde

Saved Planes :

hes

To save the plane, open the Planes
dialog and click on the Save icon.

Enter Position 1 for the plane name, and
click OK.

Current plane BO A45
¥Y Default Plane BO AQ
¥Z Plane B180 A20
YZ Plane B90 ASOD
View plane E243 A59.3
Sa\reDe
[JUse plane coordinate system
[oisplay active plane X Close
Page 14
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Planes =

pprogwe P dO0E

Saved Planes :

Current plane BO A0
o pefault lane e Working anticlockwise around the part,
YZ Plane ganzan)  USe the Plane from points command to
Position 1 soa4s| create a plane on the adjoining small
Position 2 BA%0 syrface, and save it as Position 2.
View plane B243 A59.3

Save

[Juse plane coordinate system
[ oisplay active plane X Close

Planes X
g @\e' g P, 0@

Saved Planes : | Create plane from surface

Current plane BO AS0
¥Y Default Plane BO AD
¥Z Plane E180 AS0 . .
2 Plane a0 450/ TO Create the third plane_, click on the
Position 1 gosss| Plane from surface icon in the Planes
Paosition 2 EC AS0 d|a |og .
View plane B243 A59.3
Save

[JUse plane coordinate system
[ oisplay active plane X Close

Click on the lower face to create the
plane.
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The plane is created but when using
the Plane from surface method the

| orientation of the plane is dependent on
how the surface was constructed.

"~ In this case the positive side of the plane
is facing the part.

Planes x

pr@we P d O

Saved Planes :

Current plane Flip plane B0 A135

¥ Default Plane BO AD

¥Z Plane 8180430 Open the Planes dialog and click on Flip
= Plane B0430) plane to correct the orientation of the
‘osition 1 ED A45

Position 2 sosas0| plane.

View plane B243 A59.3

Save the plane as Position 3.

Save

[Juse plane coordinate system
[pisplay active plane X Close

Create a plane on one of the flats at the
bottom of the part and save it as Planar
Finish Lower.
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Create a plane on one of the flats at the
top of the part, and save the plane as
Planar Finish Upper.

Planes >

pr@dwe P d 0@

Saved Planes :

Current plana BO A45

¥ Default Plane BO AD

¥Z Plane BE130 A90

YZPane =222 Select Position 1 as the current plane
Position 2 s a0 before proceeding.

Position 3 BO A135

View plane B243 A59.3

Save Delete Rename

[Juse plane coordinate system
[pisplay active plane X Close

Preparing for machining operations

NC Manager
Create a new toolpath group to re- E B
create the toolpath operations in, and  tutorial 4 axis position
rename the Description in the Process  + Toolpath Group #1 Defauit post on
dialog to Practice Toolpath Group. [ Practice Toolpath Group D=fautpost  on

You can click on the icon next to
the example Toolpath Group #1 to
collapse it.
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NC Manager

The axis mode icon should show that L i B
. L L. . Tuteria S n0g
the 4 Axis Position machining mode is = | [ "sct machining axis - on

active. | Practice Toolpath Group Defauttpost on

Layers

(o
a
KR
"4

3

4

O|blanking surfaces
O|boundary face 1 %
boundary face 2
boundary face 3
boundary planar
Holes face 1
Holes face 3

0| Model

STOCK

Turn on the blanking surfaces and
boundary face 1 layers.

AL A

Layers Verify History Recent

You will now have an unobstructed
view of the part, ready for a toolpath
definition with a boundary on the first
face and blanking surfaces covering the
holes.

| We will begin by showing how the Planar

" Finish model toolpath can be used with
the blanking surfaces to create a facing
operation.

( Note: h

may display with an interference pattern. This is an effect of screen

’ Because the blanking surface and model surface are coplanar, they
rendering only, and will not affect the toolpathing process.

J
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Facing

@ Model Toolpaths i} Planarfinish

Click on the Model toolpaths icon, and select Planar Finish.

SMT Planar Finishing

x
Templates : Select Tool
favourites
Tool No. [1 | 1| None -
e Length Offset [] 1 v2|None >
Diameter Offset |1 V3| Nore o
Spindle Speed [3514 | V4| None -

Spindle Direction [ ] cow  Cr ocw

Feedrate 3 Feed Control
Plunge Rate

Tool Changer @
Holder 25 MM SIDELOCK

Tool Type | End | 25 MM CARBIDE END MILL

Overall Length [80
Fute Length [/ (45
Diameter |25

Name - [1:Planar Fnisn Stock Material  Aluminium Bilet Notes

> Next 3 Cancel

In the Select Tool dialog, select the 25MM CARBIDE END MILL tool,
and set Feedrate manually to 1000, and Plunge Rate to 100.
Click Next to continue.
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SMT Planar Finishing

Templates :

histary

Clearances

Clearances and depths

Start & Finish Clearance
Rapid Z Plane E
Plunge clearance

Options

Retract at feed speed []

< Back > Next X Cancel

In the Clearances dialog, the Z levels for the toolpath are defined.
These levels are all relative to the active plane.

Select Start and Finish Clearance and set it to 150. This will ensure
the tool is high enough to clear the part as it rotates while indexing.

Set the Rapid Z Plane to 50, and Plunge clearance to 5. Click Next to

continue.

Page 20
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SMT Planar Finishing x

Templates : Planar Cut Options

favourites

Toolpath angle
history

Zigzag min clearance

(CH
b ]
Leaveforfinsh - I |

Surface tolerance

Direction Step Over
® Zgzag @ Constart stepover
O Climb Miling O Masimum stepover
O Convertional O scallop height
< Back > Next 3 Cancel

To make the Planar cut toolpath act as a Facing toolpath, enter O for
Toolpath angle, Zigzag minimum clearance and Leave for finish.

Select the Zigzag option for direction, and select Constant stepover
with a stepover value of 10.
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SMT Planar Finishing X

Templates : Boundary of Toolpath

B

Adtomatic Z [] |1

O —

< Back  of Finshed 3 Cancel

For the Boundary type, select the Picked option.
Select None for tool placement, which allows the cutter centerline to
travel up to the boundary.

Clear the Automatic Z Offset checkbox. Set Z Top to 10, and Z
Bottom to 0. Click Finished to end the toolpath input stage.

For the toolpath boundary, select the
rectangle on the boundary face 1 layer,
which is at the edge of the blanking
surface.

Right click to end the boundary selection and the Planar Finish
toolpath will be created.
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Right click on the new operation and select Preview toolpath.

=) OneCNC Live Preview

- o X

K323, 49,442, 233769
Ath:48, Sthc0

View
S Rotate
Q Zoom
@ Al

[ window
R View

y Spin

T Show taal om
T Show holder nm
$7 Show axis simulation u]
[ Show geamety o

Slower Nomal Faster

T e

M K L]
va | Restat Prev  Flay Step  Mest  End

StepAmaunt v

Click on the Axis simulation icon in the Live Preview toolbox to
activate axis simulation. The model will rotate into the required

position before the milling starts.

Close the Live Preview window when you are ready to continue.

To prepare for milling the next face,
turn off the boundary face 1 layer,
and turn on the boundary face 2
layer.

Introduction to OneCNC Mill Multi-axis ©

Layers

(9
a

3

4

blanking surfaces
boundary face 1
0| boundary face 2
boundary face 3
boundary planar
Holes face 1

0| Model

STOCK

[m]

[SEISNCINER

s

Verify Histoery Recent Layers
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Planes

X

progwe P dOdE

Saved Planes :

Current plane BO AZD
®Y Default Plane B0 AQ
XZ Plane B180 ASO
YZ Plane B90 ASO
Position 1 EO A45
Position 3 BO A135
View plane B243 A59.3
Save Delete  Rename
[Juse plane coordinate system
[ isplay active plane X Close
=
. Model Toolpaths

Select the Position 2 plane.

ﬁ Flanar finish

Select the Planar Finish toolpath again.

This toolpath will use the same settings as the previous toolpath, so
you can click through the dialogs of the wizard without making any
changes, and click Finished to close the toolpath wizard.

Page 24

Select the boundary on the narrow face
to define the new toolpath.

Right click to end the boundary selection

and the Planar Finish toolpath will be
created.
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We will now define a Planar Finish toolpath for the third face in the
same way as the first two were done.

To show the boundary for the third
face, turn on the boundary face 3
layer, and turn off the boundary face

2 layer.

Planes

X

pProgwe P dO0E

Saved Planes :

Current plane BO A135
®¥ Default Plane BO A0
XZ Plane BE180 AS0
YZ Plane B90 AS0
Position 1 BO A45
Position 2 BO ASO
Position 3 k BO A135
View plane B243 A59.3
Save Delete  Rename
[Juse plane coordinate system
[pisplay active plane X Close
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Layers

3

4

blanking surfaces
boundary face 1
boundary face 2
boundary face 3 %
boundary planar

Holes face 1

Madel

STOCK

(L9
a

[m]

[m]

(Pl e
O

Verify History Recent Layers

Select the Position 3 plane.
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@ Modsl Toolpaths il Planarfinish

Select the Planar Finish toolpath again.

Click through the dialogs of the wizard without making any changes.
Click Finished to close the toolpath wizard.

Select the boundary on the third face to
define the new toolpath.

Right click to end the boundary selection
and the Planar Finish toolpath will be
created.

=3 OneCNC Live Preview - O b

®A3 833, v-11.082, 256841
4the135, Sthe (1

A Rotate
Q Zoam
@ al

L4, window
& View

< Soin

S Show taol T
T Show holder -]
7 Show axis simulation o]
[ Show geometry [u]

Slower Narmal Faster

—
LS R N 51 N
[ o] e e Flag  Step Mewt  End St

Preview the three facing toolpaths before continuing.
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Hole operations

The next toolpaths to define are the hole operations.

Hole feature recognition can recognize circular holes in models or
geometry, but the large circular bores will be filtered out as they do
not have a circular base. We will use geometry for the Hole feature
recognition.

Layers
¥ + 2
=| |3
Turn off all layers except the model - [+
Iayer - Elank::lng sfurfac-IeS
. _— oundary face
—~| |boundary face 2
Create two new layers and name - E"U”:ﬂwfﬁ;cﬂ
g aunasl @nar
them Holes position 1, and Holes Y| |eespeston
pOSitiOI’] 3. Holes position 3 b
o |0| Model
g —| |sTock
Select Holes position 1 as the current
layer.
Verify History Recent Layers
£y Model Tools 4 Bxract suface edges

Click on the Model Tools icon in the toolbox and select Extract surface
edges.

Click on the position 1 surface to extract
an outline of all the edges to the Holes
position 1 layer.
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Layers

3

4

blanking surfaces
boundary face 1
boundary face 2
boundary face 3
boundary planar
Holes posttion 1
Holes position 3
0| Model S
STOCK

(9
a
S

"

Change the active layer to Holes
position 3.

[m]

(@=@C LK

Verify History Recent Layers

..~ Click on the position 3 surface to extract
an outline of all the edges to the Holes
position 3 layer.

We will begin on the first face, so select
the Position 1 plane.

=T Turn off the model layer so you can see
.. the geometry clearly.
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Stock Toolpaths * & Dnill hole wizard

Click on the Drill Hole Wizard icon in the Stock toolpaths menu.

Hole Feature Recognition s

Select Features

@-[_]simple Hole, &.35mm bolt, Z0 to Z-18.978 (x1)

[(zimple Hole, &.35mm balt, 20 to 2-25.4 (x2)

[[simple Hole, 6.35mm bolt, 20 to 2-17.579 (x1)
Simple Hole, 50.8mm bolt, 70 (x1)

"- Sort

> Next ¥ Cancel

Select the 50.8mm hole for machining.
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Hole Feature Recognition x

Clearances

[[JUse geometry for material top

1. Start &Finish Clearance
2. Rapid Z Plane

3. Plunge Clearance

4, Material Top D

< Back > Next X Cancel

Select Start and Finish Clearance and set it to 150. This will ensure
the tool is high enough to clear the part as it rotates while indexing.

Set the Rapid Z Plane to 50, and Plunge clearance to 5. Click Next to
continue.

The Material Top is 0, which is the Z0 of the position plane.
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Hole Feature Recognition

Settings

Hole Definitions :

= Defaults

Hole Operations
Dl

Center
Predril

Drill
Cuun&bora

Countersink
Chamfer
Ream

Tap

< Back

«f Finished

X cancel

Click the Drill icon to add a drill operation to the Hole Operations list.

Double click on the Drill operation to enter the settings for it.
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Drilling Cycle ®

Select Tool
Tool No. [11 ] 1| None -
Length Offset [] 11 V2| Nane @
Diameter Offset | 11 V3| None i
Spindle Speed [4774 | V4| None 32

Spindle Direction (] cow & oocw
Feedrate
Plunge Rate

Tool Changer @

Holder 12 MM KEYLESS DRILL CHUCK

Tool Type | Dri
Overall Length [60
Fute Length [] |24

l! Diameter [
! Inciuded angle

I ~| 8 MM DRILL

Name |45|mD|E Hole. 50.8mm bokt. Z0 (x1) Stock Matenal  Aluminium Billet Motes..

> Next X Cancel

The first step in defining the Drill operation is to select the 8mm Drill
from the Tool Library.

Enter Tool number 11, and set Coolant to No1 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

Cut Parameters

Hole Style

O Machine Cycle
@ Automatic Driing
O Profile

O Helix

(O Clean cirde

3. Material Top : 20

2. Hole Depth

O Incremental
(@) Absolute

2.Final 2

1. Drill Through (46.403) []

< Back > Next X Cancel

Select Automatic drilling and Absolute depth style.

Enter a Z depth for the hole of -44. This is the depth relative to the

plane.

Click Next to continue.
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Drilling Cycle ®

Custom Drilling

Type of Driling Drill Settings
O Standard Dwell D
® Peck Max Peck Amount
O Deep Hole Rapid Retum Clearance :[] 0
Peck Retract
Retract Speed
(®) Rapid

O Feed
® Rapid Plane

O Plunge Clearance

< Back  of Fnshed X Cancel

Select the Peck option of the Automatic drilling method, with a Max
Peck Amount of 3. Click Finished to complete the Drill definition.
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Hole Feature Recognition

Settings

Hole Definitions :

= Defaults

Hole Operations
- Dl
+- Counter Bore

Center
Predril

Drill
Counterbore
Countersi
Chamfer
Ream

Tap

< Back

«f Finished

X Cancel

Add a counter bore operation to the Hole Feature definition list.

Double click on the counter bore operation to enter the settings for it.
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Drilling Cycle ®

Select Tool
Todl Ko. [1 J 1| None: ~
Length Offset [] 1 2| None ~
Diameter Offset 1 V3| None: v
Spindle Speed [3514 | V4| Nane. %
Spindle Direction (] cow & ooow
Feore
Plunge Rate
Tool Changer @
Holder 25 MM SIDELOCK
Tool Type | End | 25 MM CARBIDE END MILL
Overall Length [80
Flute Length [] |45
Diameter (25
MName |45lmule Hole. 50.8mm bokt. Z0 (x1) Stock Material  Aluminium Bilet Motes...
> Next X Cancel

In the Select Tool dialog, select the 25MM CARBIDE END MILL tool.
Enter Tool number 1, 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

Cut Parameters

Hole Style

O Machine Cycle
© Automatic Driling
O Profile

@ Helix

(O Clean cirde:

3. Material Top : 20

2. Hole Depth
O Incremental
(®) Absolute

< Back > Next X Cancel

Select the Helix method and enter a diameter of 50.8.

Select Absolute depth style and enter a Z depth for the hole of

-44.45,

Click Next to continue.
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Drilling Cycle ®

Settings

Leaveforfiish [0 |
Depth pertum

Direction of Cut

() Convertional
@ Cimb Miling

Ga

< Back  of Fnshed X Cancel

In the Helix settings dialog, set Leave for finish to 0, and Depth per
turn to 5. Click Finished to return to the Hole Feature dialog.
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Hole Feature Recognition

Settings

Hole Definitions :

= Defaults

Hole Operations
- Dl
+- Counter Bore

Center
Predril

Drill
Counterbore
Countersink
Chamfer
Ream

Tap

< Back

«f Finished

X cancel

Save the operations to complete the 50.8 hole as '50.8 predrill and
bore’ before clicking Finished.
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The drill and counterbore operation will
| be seen in the instant preview.

To bore the other 50.8 hole, select the
Position 3 Plane.

. e Start Hole Feature Recognition and
STl select the 50.8 hole in the Select
"~ Features dialog.

Apply the '50.8 predrill and bore’
.= definition to machine the bore using the
' same settings as the first hole.
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Hole Feature Recognition

Select Features

[#-[_]simple Hole, 6.35mm bolt, 20 to 2-25.4 (x4)
[simple Hole, 50.3mm bolt, 20 (x1)
[Isimple Hole, &.35mm bolt, 20 (x4)
[#]%-13.501, Y13.134 (plane coordinate)
%-64.095, ¥14.53 (plane coordinate)
%-62.699, Y65.123 (plane coordinate)
%-12,105, Y63.727 {plane coordinate)

> Next

”

o Sort

X cancel

To drill the 6.35mm holes in position 3, start the Drill Hole Wizard
again and select them in the Select Features dialog.
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Hole Feature Recognition x

Clearances

[[JUse geometry for material top

1. Start &Finish Clearance
2. Rapid Z Plane

3. Plunge Clearance

4, Material Top D

< Back > Next X Cancel

Use the same clearances as for the previous hole operation.

Click Next to continue.
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Hole Feature Recognition x

Settings

Hole Definitions :
> Defaults ~ |

Hole Operations Center

il Predril

Drill
Cuun&bora

Countersink
Chamfer
Ream

Tap

< Back o/ Finished ¥ cancel

Add a drill operation and double click it to define the settings.

The settings will be similar to the 8mm drilling we defined earlier, but
select the 6mm drill from the tool library and edit the diameter to
6.35. The depth will be -17.

Save the settings as '6.35 drill Z-17’, and click Finished.
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The drilling will be seen in the instant
_-="" preview.

Change to the Position 1 plane, and start
the Drill Hole Wizard again.

Apply the '6.35 drill Z-17’ hole definition
--. to the four holes in Face 1.

Next we will define Planar Finish
toolpaths at the top and bottom of the
outer surface of the part.

Before continuing, turn on the model
layer and activate the plane on the

. bottom of the part which you saved as
Planar Finish Lower.
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Planar finishing

Select the Plane option from the view menu so you are looking
directly at the plane.

Create a layer named boundary planar, and draw a rectangular
boundary for the toolpath as shown.

You can use grid snaps to place the corners of the rectangle near the
fillet vertices.

Click on the Model Toolpaths icon and select Planar Finish.

@ Model Toolpaths i} Planarfinish

( )
For parts that require a precise boundary you can extract edges
‘ from the model and project them to the plane if necessary.

L ,
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SMT Planar Finishing X

Templates : Select Tool
Toal No. [6 ] 11| None )
e Length Offset [ & V2| None >
Diameter Offset |6 V3[None
Spincle Speed [12000 | V4| None

Spindle Direction (1) ~ ccw G cw
Feedate 3% Feed Control
Plunge Rate

Toel Changer @

Holder  ER20COLLET CHUCK

Tool Type | Bal | 6MM BALL MILL
f Overall Length (40
1 Flute Length [7] |18
l! Diameter |6
Tool Zero Postion | Tip A
Name - [13:Planar Fiish Stock Material  Aluminium Bilet Notes.

> Next X Cancel

Select the 6 MM CARBIDE BALL MILL tool.
Enter a Spindle speed of 2000.
Set the Feedrate to 1000 and the Plunge feed to 500.

Click next to continue.
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SMT Planar Finishing x

Templates : Clearances

favourites

history -7 Clearances and depths

Start & Finish Clearance
4 Rapid ZPlane: [0 |
Plunge clearance

Options
Retract at feed speed []

< Back > Next X Cancel

Select Start and Finish Clearance and set it to 150. This will ensure
the tool is high enough to clear the part as it rotates while indexing.

Set the Rapid Z Plane to 50, and Plunge clearance to 5.

Click Next to continue.
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SMT Planar Finishing X

Templates : Planar Cut Options
Toolpath angle
atons L]
Zgzag min dearance - 0|
leaveforfinsh - [0 |
Suface tolerance
Direction Step Over
@® Zigzag (®) Constart stepover
O Climb Miling O Marimum stepover
O Convertional ) Scallop height
< Back > Next 3 Cancel

Enter O for Toolpath angle, Zigzag minimum clearance and Leave for
finish.

Select the Zigzag option for direction, and select Constant stepover
with a stepover value of 1.5mm.

Click Next to continue.
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SMT Planar Finishing x

Tamplates : Boundary of Toolpath

favourites

history Bounday type

-
Ztop 1
Zbattom -116.36

< Back  of Finished 3 Cancel

For the Boundary type, select the Picked option.
Select None for tool placement, which allows the cutter centerline to
travel up to the boundary.

Set an Automatic Z offset of 1 and click Finished.
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Select the rectangle as the boundary for the toolpath.

Right click to end the selection process and the toolpath for the lower
section of the outer shape will be created.
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~| Activate the plane on the top of the part,
which you saved as Planar Finish Upper.

_ Change to the Plane view again and

~ create a Planar Finish toolpath for the
upper section in the same way as you
did for the lower section.
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- m} bes

42,445, v-23.983, 241 54
h:162.35, Bthi180

3 OneCNC Live Preview

S Rotats
Q Zoom
@ Al

[ window
K1 View

< Sein

7 Show tel LL]
T Show holder LL]
§7 Show axis simulation
[ Show geamety

O =

Slawer Nomal Faster

[ e
Demtspend | e et oo [ T —— Step et
estart

Prev Pause Step Mewt End

Preview the toolpath group to see the toolpaths you have defined.

In this position tutorial, we were able to complete most of the
toolpaths for the part using 4 axis position toolpaths.

The remainder of the part requires the use of the 4 axis simultaneous
method. This will be covered in the next tutorial.
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OneCNC 4 Axis Simultaneous

This tutorial is intended for OneCNC Mill Expert or Mill Professional with 4
Axis or 5 Axis modules activated.

The remaining toolpath for this part is the 4 Axis simultaneous
toolpath around the outside of the part. Open the file you used for
the 4 axis position tutorial, and save a copy as ‘Tutorial Multi 4 axis
simultaneous.ONECNC'.

Multiaxis Machining %

Type of machining

() 3 Axis Machining

()3 Axis Repositioned CI|Ck on the aXiS
@R selection icon and
select the 4 axis
Simultaneous mode.

()4 Axis Wrap

(®) 4 Axis Simultaneous

(O 5 Axis Position Machining
() 5 Axis Simultaneous
The part is aligned on
the X axis, so select
the X option for Axis
of Rotation.

JURT—

Note : Modules can be registered from the help menu.

ok X Cancel

The 4 axis Simultaneous icon will be shown on the NC
Manager toolbar.
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Part analysis

Select the default XY plane. The current plane does not affect 4 axis
simultaneous toolpaths, but we need to know the angular range we
want to apply it to. We can get the values from an extracted edge.

_--\"\-

£ Model Tools ¢ Exract an edge

With the ‘boundary planar’ layer active, click on Model Tools icon and
select Extract an edge.

Click on an outer edge of the model
as shown, and right click to end the
command.

Turn off the model layer so you have a
clear view of the extracted geometry.

-&2? G.-a8°" Click on the Verify single entity icon in
« the Verify toolbar.

_..~~"1 Click on the arc segment of the
extracted edge.
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Verify The Verify panel shows the Start Angle is

2R 8°% 197.65 and the End Angle is 342.35.
e * It is important to remember the angle is
Y-Certer : 0 measured anticlockwise from vertical.
ZLenter - 0

Diameter : 101.6

Radius : 50.8 i i
Smlu;ngm:19?_65 The external radius of the part is shown
End Angle : 342,35 as 50.8.

Anglein X0

Anglein Y :-50

Layer : boundary planar

Verify

2.5 8 7

:erify:ﬂ.rc ls To find the X axis range of the part,
XLCerter - 3175 turn on the Model layer and click on the
Tgrter -0 Verify endpoint icon in the Verify toolbar.

Diameter : 101.6
Radius : 50.8
Start Angle - 157.65

Click on a vertex at the X+ side of the
part.

Verify
2R .74 8°

Verify : Point Information

X Coord : 76.2 " The Verify panel will show the side is at
Y Coord : 76.2
Z Coord : 7.011 X76.2.

Layer: 0

¥0On Plane : 76.2
¥ On Plane : 76.2
Z0On Plane : 7.0M1

Now that we know the angular and X axis range for the toolpath, we
can continue with the toolpath definition.
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Define a 4 axis Simultaneous toolpath

'@ Simultaneous Toolpaths @ 4 fiz Machining

Click on the Simultaneous toolpaths icon and select 4 Axis Machining.
In this mode other strategies are not applicable.

Templates : Select Tool

Tool No. [6 | v1[None
Length Cffset [] |6 2| None
Diameter Offset |5 V3| None
Spincle Speed [2000 | V4| None
Spindle Direction [ ccw G cw
Feedrate 3 Feed Control
Plunge Rate

history

<< lg ¢

Tool Changer @
Holder  ER20 COLLET CHUCK

Tool Type 6 MM CARBIDE BALL MILL
Overall Lengih
Fute Lengin [7] [10 |
f Diameter [6
U Tosl Zero Postan [ Tp |

Name : [14:4Ads Firish Stock Material  Aluminium Bilet Notes

> Next X Cancel

Select the 6mm Ball Mill used for the Planar Finishing.
Enter a Spindle speed of 2000.
Set the Feedrate to 1000 and the Plunge feed to 500.

Click next to continue.
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Templates : 4Axis Options

favourites A B

history

wN

Calc Extents

Asat:[3 ]

Cut method B. End
® Across Model 1. Start & Finish Clearance Radius [ 100

O Around the Model 2 Clearance Radius

O spira around Plunge clearance

Zigzag Toolpath 3. Material Radius

Surface Tokerance

leaveforFish- [0 |

M Stepover

Stat Angle

End Angle

Incremertal Angls

< Back  of Fnished 3 Cancel

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

Set X Start to -3 and X End to 79.2, to allow the cutter to fully round
the fillet. Enter a Clearance radius of 55, Material Radius of 50.8, and
Surface Tolerance of 0.01. Set Leave for Finish at 0.

Enter a Maximum Stepover of 1.5, and the Incremental Angle will
update automatically, as these two settings are related. The Start
Angle can be rounded to 198, and the End Angle to 342.

Click Finished to create the toolpath.

.- The toolpath is applied to the angular
range between the flats.

\\\\\
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= OneCNC Live Preview - O X

#:3,70, 246192
4th: 148,466, 5thi180

A Patate
QZuom
@ 4l
E‘LW\ndow
&5 View

oy PN

I Show tool mm
S Show halder 1)
$7 Show sds simulation 5]
[ Show geomety O

Slower Mormal Faster

I ]

e e b8 o | e ——
DefeuSpeed | Rt Prev  Flay  Step  Nest  End Stepemaurt

Preview the completed toolpath group to confirm the settings.
The programming of this part is now complete.

(A tip for faster part simulation h

For parts with a very fine surface finish, enter a coarser stepover
than you actually require when you first define the toolpaths.
Toolpath simulation or preview will run quicker.

When the toolpaths are complete, edit the stepover to the fine
setting you actually require before the final check and output of the
NC file.

J
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OneCNC 4 Axis Wrap

This tutorial is intended for OneCNC Mill Expert or Mill Professional with 4
Axis or 5 Axis modules activated.

=3 OneCNC Live Simulation - m] ®

X36.359, Y0, 2188 35
Athr 46154, Gthe180

A3 Rotate:
Q Zoam
@ al

[, window
& View

< Spin

Compare

© Rest

& Show tool L]
T Show holdsr [o4]
[B] Show stack

[ Show backplot

P Show avis simulation

Om 0o

[ Show geomety

5 Show rapid colisions
¥ Show shank and holdsr collisians

[E] Options

Slower

Defaul Speed | 1 MM o (] |Secton Off | StepAmount || Defauk Colors |
estart

Prev Pauss Step  Mewt  End

4th axis wrap machining applies toolpaths around a cylindrical surface
on a part. In this tutorial we will use 4 axis wrap to engrave some
text on the part used in the previous 4 axis tutorials.

Open the file, and save a copy as ‘Tutorial Multi 4 axis wrap.ONECNC".
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Multiaxis Machining x
Type of machining

() 3 Axis Machining

() 3 Axis Repositioned

O 4 Axis Position Machiring
(@) 4 Axis Wrap

() 4 Axis Simultaneous

O)'5 Axis Position Machiring

(O 5 Axis Simultaneous

JUE—

Material Diameter
Material Length :

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

Click on the axis selection icon and select 4 axis Wrap mode.
Enter 76.2 for Material Diameter and 76.2 for Material Length, and
click OK.

[awd

The 4 axis Wrap icon will be shown on the NC Manager
toolbar.

When you enter 4 axis wrap mode you will see a virtual grid on the XY
plane which represents the unwrapped material cylinder. The X length
of the grid is the Material Length. The Y length is the circumference
of the Material Diameter. 2D geometry or 3D surfaces for wrap
machining should be located within this grid.
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I T

The grid position in Y is determined by the 4th Axis Wrap range set
in the Multiaxis tab of the post settings. The default range of -180 to
180 will put the grid in a range from -Y to +Y.

We can accurately position our engraving by using geometry created
by unwrapping a cylinder. The unwrap function creates geometry in
the range of 0 to 360 so we will set the post to match that range.

fois Ranges
Sth fods Min: 9999 |
Sth Ais Max © 3999 Open the NC Post Settings and select
At Aois Full M - 9999 the Multiaxis tab.
Ath Awis Full M 5999
4th Aods Wrap Min - 0 Set 4th Axis Wrap Min to 0.
& fods Wrap Masc - 360 Set 4th Axis Wrap Max to 360.

The grid will move to the unwrap cylinder range.
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Create reference geometry

&
L3
=
"

blanking surfaces

boundary face 1

boundary face 2

boundary face 3

boundary planar

Holos postion 1 Create a layer named Unwrap.
Holes position 3

Maodel

STOCK

T

QUL
O

Layers Verify History Recent

€3 Mode! Tools b Urwrap cylinder

Click on the Model Tools icon and select Unwrap cylinder.

Click on the recessed cylindrical surface of the solid model.

A developed outline of the surface will be created.
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R =

Turn off the model layer so you have a clear view of the geometry.

If you switch to CAD or Top View now,
the view will be aligned with the X axis
horizontal as shown.

To make it easier to place the text we
want to machine, we will create a plane
to suit the orientation of the developed

cylinder.

e AR P I
Planes it
o & PP PO
saved p| Create plane from points h
Current plane BO A0
*¥ Default Plane BO A0
XZ Plane E180 ASO
YZ Plane B90 A20
P:E'”E" Fi"is: Lower 180415235 Click on the ‘Create plane from points’
Planar Finish Upper BE180 A17.65| . . .
Position 1 eoass| iCON in the Planes dialog.
Position 2 BO ASO
Position 3 BO A135
View plane E-47.531 AB8.999

Save Delete  Rename

[Juse plane coordinate system
[pisplay active plane X Close
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Pick the top left endpoint of the unwrap
rectangle to define the origin of the
plane.

Pick the lower left endpoint of the
rectangle to define the X direction of the
plane.

Pick the top right endpoint of the
rectangle to define the Y direction of the
plane.
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plane name n

Unwrap plane |

~f 0K ¥ Cancel

Save the plane you have just defined as Unwrap plane.

Select View ot

< Cad View

_'j Flare I}

Select the Plane option from the View Menu.
() Top Wiew [30]

@ Frant Wigw
B Leit View

IR

The view will rotate so the rectangle is horizontal.

1 Zoom in on the rectangle using the Zoom window command.
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Create geometry to machine

We are now ready to place the text which we want engraved on the
cylindrical face of the part. Create a new layer named Text and make
it current before proceeding so the text outlines can be isolated for
the Engrave All - Constant Z function.

A Text A Text

Click on the Text icon in the toolbox and select the Text command.

Font Attributes Click on the Font Attributes button in the Enter
Text dialog.
Font Attributes X
Type of Font Font Attributes
() Basic Font Height
() Line Fontz Angle D
® Truetype Fonts
[ Beid
Font name : [ italic
Undeiline
Stikeout
T Verdana

OneCNC
Font Sample

0K H Cancel

Select Truetype Fonts, pick Verdana from the Font dropdown list, and
select the Bold check box. Set the Height to 13. As we are working
on a plane aligned with the rectangle, we can leave Angle at 0.

Click OK to return to the Enter Text dialog.

Page 66 Introduction to OneCNC Mill Multi-axis ©



Enter Text X

Enter Text: Alignment :

OneCNC O Let

(®) Canter
() Right

Fort Attributes

o 0K 2 Cancel

Select Center Alignment.
Type ‘OneCNC’ in the Enter Text dialog, and click OK.

OneCNC

Place the text entity in the rectangle.
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A Tedt

W/ Text to geometry

Click on the Text icon in the toolbox and select the Text to geometry

command.

Click on the text entity to convert it to machinable geometry.

If you want to adjust the placement of the text outlines, use the
selection box for the Text layer in the Layer Manager to select the
geometry, and move it using the sketch position option.

OneCNC

Turn off the Unwrap layer so only the vectorized text is visible.

NC Manager

B )

Tutorial Multi 4 axis wrap
+ Toolpath Group #1 Defzult post

an

Before continuing, check that the

[ —_Practice Toolpath Group D=t Wr=p poun | Practice Toolpath Group is active, and

o @ 1:Planar Finish
0 ® 2:Planar Finish
o @ 3:Planar Finish
0. 4:5imple Hele, 50.8mm bolt, 20 (d)
o “» 5:Simple Hele, 50.8mm bolt, 20 (x1)
0 "« G:5imple Hole, 6.35mm bolt, 20 (x4)
0 “s T:Simple Hole, 6.35mm bolt, 20 (x4)
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on

an

on

on

oan

that the 4 axis wrap icon is showing in
the NC Manager toolbar.
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Define a Wrap toolpath

Stock Toolpaths

uu Engrave all 20

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

toolpath.

Cut All Entities 2D

Templates : Select Tool

favourites

history

Mame : [ 11:Cut Al 2D

Tool No. [2 ] v Nane v

Length Offset (] |2 V2| None v

Diameter Offset 2 V3 None N

Spindle Speed [18000 | V4| None -
Spinde Direction [ ] (ccw € micw

Holder  Ef

Tool Type | Ball ~ [ 1 MM CARBIDE BALL MILL

Work Offset |G54

Plunge Rate

R25 COLLET CHUCK

Overall Length [30

Flute Length 3

Diameter |1

Tool Zero Postion | Tip

Stock Material  Aluminium Billet

1R Feed Control

Tool Changer @

Notes...

> Next 3 Cancel

Click on the tool image in the Select Tool dialog, and select the 1mm

Ball mill from the Tool List.
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Cut All Entities 2D

Templates : Clearances

N

history Clearances and depths

Start & Finish Clearance

( -/ Rapid Z Plane E
Pingecearance : [T |

Wateral ZTop: [0 |

Final Z

Pick Z

Options

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

< Back > Next X Cancel

Set the Start and Finish Clearance to 150, the Rapid Z Plane at 50
and Plunge clearance to 1.

Enter a Final Z of -0.5.
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Cut All Entities 2D

Templates : Entry and Path Settings

favourites

Approach Style

history OCut Levels
(@ None

< Back  of Fnished 3 Cancel

The Path Creation settings allows you to mill geometry to the full
depth in more than one pass.

As we are only engraving in this example select None for the Toolpath
style.

Click Finished and the toolpath will be created.
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NC Solid Verification X

Stack

() Extents [default]
(® Stock Model
() Pick a boundary

Ok M Cancel

Right click on the toolpath group and select Simulate/Rest.

Select the Stock Model option.
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=3 OneCNC Live Simulation

S Rotate
Q Zoom
@ 4l

[ window
R View

Zy Spin

Compare
@ Rest

7 Show taal o]
7 Show holder o]
[5] Show stock

[2 Show backplot

$7 Show axis simulation

Oom OO0

[P Show geomety

S Show apid colisions
WP Show shank and holder colisions

[£] Optiens
Slower Normal Faster

| —— ]

- o X

X35.359,0, 218835
At 46,154, Bth:180

B L o 2! (—— - - v
Delauit Speed v| gt e Pawse Sten Nes  End [gectionff || Stepdmaunt || Defaul Colors

After the main part machining, you will see the text geometry

engraved around the cylindrical surface.

[

.

An engraving tip

OneCNC

OneCNC

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.
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OneCNC 5 Axis Position Machining

This tutorial is intended for OneCNC Mill Expert or Mill Professional with the
5 Axis position machining module activated.

There are two main types of machines OneCNC 5 axis position
machining can be used to create NC programs for.

" There are those with a trunnion operated
by the fourth axis, which holds a rotary
table controlled by the fifth axis.

This is the sample file '5 axis position
trunnion.ONECNC".

The other type has a fifth axis rotary
table mounted on a swivel table

. rotated by the fourth axis, which is not
necessarily horizontal.

. This is the sample file '5 axis position
| dmg.ONECNC’ which is for the same part
on a machine with a swivel table.

In this tutorial we will work with the trunnion style sample, but as the
OneCNC 5 axis position programming method is the same, you can
complete this tutorial working on the sample part most suited to your
machine.
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Select the sample file which is most like the machine you will be
programming for, and save a copy as ‘Tutorial 5 axis position.
ONECNC".

Layers
4+
Open the layers tab to see how g; z
the part file is arranged. The layer o |0)4
named 3 holds the machine body. 0|5
. . —| |Boundary Back
This is the base layer which does | | Boundary Front
not move in the preview mode. The —| |Boundary Left
trunnion is on layer 4, and the rotary & EUHSHW_TQN
. - undary lop
table is on layer 5. |0 Foture
B 0| Model
For the swivel type of machine the —| |sTOCK
layer named ‘DMG_AXIS4' contains Layers Verify History Recent
geometry which defines the swivel
table axis.
= OneCNC Live Preview - O x
XB4.165, ¥-76.997, 2130113
4th:78.69, Sth-90
:@Hnlale
Q Zoom
@ 4l
[ window
B View
SN

T Show taol o]}

7 Show holdsr om
$2 Show axis simulation 1]
[P Show geometiy o

Slower Naomal Faster

Remat Fee Pase Sep Mot End e
Preview the example toolpath group and observe the full machine

simulation in action. The rotary table and trunnion rotate to each
position as required.
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Define planes

Turn off all layers except the one named Model, and select the
Isometric view. We will now prepare to create 5 axis toolpaths on this

part.

To create toolpaths in a 5 axis position, we define a plane for that
position, and create toolpaths in 5 axis position mode. When the
program is run the machine will rotate to the plane position.

The plane can be in any position in OneCNC but it must be a position
which can be reached by the machine.

While working on a part it is good practice to save all the planes you
will need before you start, so you can quickly return to a plane.

Planes

X

Fl%‘ﬁi‘&ﬂ@

Saved Planes :| Create plane from surface h

Current plane
XY Default Plane
¥Z Plane
YZ Plane

BO AD

BO AD
E130 ASO
B90 ASO

Save

[Juse plane coordinate system
[pisplay active plane
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X Close

If you have suitable surfaces on your
part, the Plane from surface command
is convenient for creating the required
planes.

From the Planes dialog, select the Create
plane from surface icon.
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e H,

Click on the closest end face of the part to create a plane on it.

lane name
g Open the Planes dialog again, and save
End Left | | the plane as End Left.

0K A Carncel

Create a plane on the trapezoidal face, and save it as Back.

When using the Plane from surface command, the plane created
may sometimes be red on top, indicating the negative side. If this

\ happens, use the Flip plane command to reverse the orientation of
the plane.
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£ - e

Rotate the view of tHe part so you are looking at it from the opposite
direction. Define a plane on the right side of the part and name it End
Right.

o e

Save a plane for the pocketed and drilled face, naming it Top.

S T,

Create a plane to face and slot the upper portion of the front of the
part. Save this plane as Front upper.
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The last plane required is that required for facing the bevel between
the upper front and the base of the part.

For a trunnion type machine this can be on the lower surface. Name
this plane Front lower.

For a swivel table type machine, to mill the lower front face you will
need a plane perpendicular to the face.

Create a plane on the surface and start the Rotate plane command.
Rotate the plane with an X tilt of -90. Use the Move plane command
to position the origin on a vertex of the upper edge. Name the plane
Front lower.
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Prepare boundaries

For some toolpaths you will need geometry boundaries.
Construction geometry may be used, but there will be times when you
have to create the geometry.

It is good practice to keep the geometry for each plane on a separate
layer with a corresponding name. Create 6 new layers and name
them ‘Boundary Right’, ‘Boundary Left’, ‘Boundary Top’, ‘Boundary
Front’ and ‘Boundary Back’.

In the plane dialog, select the End Left plane.
Select the Boundary Left layer as the active layer.

£ Model Tools €J Extract surface edges

Click on the Model Tools icon and select Extract surface edges.

Click on the left end of the part to extract the edges as wireframe
geometry.

Turn off the Model layer so you can see
the extracted geometry.

Delete the lines extracted at the end
of the slot on the upper front face, and
draw a new line across that corner to
create a simple boundary for facing.
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Use the surface from curves command
to create a blanking surface to cover the
pocket while facing.

The outer boundary and blanking surface
will be used for a facing operation, and
the internal boundary will be used for
the pocketing operation.

Turn on the Model layer again.
Select the Back plane and the Boundary
" Back layer.

Create a boundary for a facing
operation. There is no need for a
blanking surface.

Select the End Right plane and the
Boundary Right layer.

Create boundaries and a blanking
surface for the right end of the part to
match those for the left end.

N
A note regarding extracted geometry
\ Due to the nature of computer modelling, extracted geometry
\J may be segmented. This is especially true of arcs extracted
from imported models. Extracted geometry will be in the correct
L position, but be prepared to trim or redraw as necessary.
J
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Select the Top plane and the Boundary

Top layer.

Create boundaries and a blanking
surface for the top of the part.

Select the Front Upper plane and the
Boundary Front Upper layer.

‘ Use the Endpoint option of the Universal

Line command to connect the corners of
the face to form a boundary.

There is no need for a blanking surface.

| For trunnion machines, create a

boundary on the lower surface for a
facing operation. There is no need for a
blanking surface.

For swivel type machines, you only need to extract the top edge of
the front lower face, to use for a profile operation.
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5 Axis Position Toolpathing

Once suitable planes and geometry have been defined, we can begin
defining the actual toolpaths.

Multiaxis Machining x

Type of machining

(O 3 Asxis Machining

() 3 Asis Repositioned

© 4 Axis Position Machining
O 4 puds Wrap

() 4 Axis Simultaneous

(® 5 Axis Position Machining

(05 Axis Simultaneous

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

Before continuing, click on the axis mode selection icon in the NC
Manager toolbar, and select 5 Axis Position Machining.

NC Manager
Create a new toolpath group in the El B
NC Manager and name it Practice Tutorial Multi 5 axis position
T00|path GrOUp + Toolpath Group #1 Defzuft post on

| Practice Toolpath Group Cefzutpes on

With the ‘Top’ plane active, use the outer boundary and blanking
surface created earlier to define a Planar Finish toolpath.

Use the 50 MM CARBIDE FACE MILL with
p a Rapid Plane clearance of 50.

The planar cut will have an angle of 0
and constant stepover of 20.

Use the Pick a boundary option, with
Normal tool offset.

Clear the Automatic Z Offset check box,
and set Z Top of Job to 1 and Z Bottom
Of Job to 0. This will limit the toolpath

to the level of the plane.

Introduction to OneCNC Mill Multi-axis © Page 83



Select the blanking surface and click on the Blank icon to hide it.

- Create a Z Level roughing operation to
" machine the pocket. Use the 25 MM
CARBIDE END MILL.

Select the Highspeed Closed machining style and Ramp Helix entry.
Enter a 25% stepover with 25mm rough depths.

Use the Picked boundary option, with no tool placement.

Set Z Top Of Job to 0 to force the toolpath below the plane.

Set Z Bottom Of Job to -45.

Select the internal boundary for the toolpath.

Change to the End Right plane and

- boundary layer, and create a Planar
Finish facing toolpath in the same way
as the top was done.

Continue creating facing toolpaths
. around the part, selecting planes and
geometry as required for each face.
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Note that for a swivel table type
machine, you will have to mill the lower
front face as a stock toolpath profile

+ chain operation.

Activate the plane perpendicular to the
face, and use an end mill to profile the
edge at the top of the flat area.

With the ‘End Right’ plane active and
the facing surface blanked, create a Z

'+ Level roughing operation to machine

the pocket on the end of the part. Use
the 10 MM 1R HSS BULLNOSE tool. The

_ rest of the settings are similar to the

pocketing done on the top of the part.

' Change planes and use the same

settings to create the pocket on the
other end of the part.
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To cut the front slot, define a Z Level
Rough toolpath with the same boundary
- used for the facing outline.

Use the 6mm carbide end mill and the
Traditional machining style.

Select Find Flat Areas in the Custom
Levels dialog to force the toolpath to the
“. level at the base of the slot.

Clear the check box for Automatic Z Offset, and set a Z Top Of Job
value of 0. The Z Bottom Of Job value can be any number that
exceeds the depth of the slot, which is 6.375.

.+ The remaining machining is the drilling
and counterboring of the bolt holes.

Use Hole Feature Recognition to create the bolt hole machining. You
can specify all the operations in one Hole Feature definition.

Center Drill the positions, then drill the stem holes 50mm deep with a
12.7mm diameter drill.

Define a helical Counter Bore operation with a 10mm End Mill. The
counterbore is 19.05mm deep with a diameter of 25.4.
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Turn the machine layers back on, and preview the toolpath group you
have defined.

=3 OneCNC Live Preview - m] g

#5802, 757,363, 299.555
Ath:20, Sthc0

() Aatate
Q Zoom
@ 4l

[ window
R View

< Sein

7’ Show tel mm
S Show holdet mm
$7 Show sxis simulation m
[ Show gecmety o

Slower Momal Faster

] |

AL L L (1 "I ea
DelaitSpeed V| gt Prev Pause Step  MNewt  End o = SlEmAmErE

We have now covered the general methods of 5 axis position
toolpathing, and you can now go on to programming your own parts.

Many 5 axis parts look complex at first, but by defining planes and

boundaries and progressing logically through the machining strategy
they will usually become a straightforward programming exercise.
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OneCNC 5 Axis Simultaneous

This tutorial is intended for OneCNC Mill Expert with the 5 Axis simultaneous
module activated.

3 OneCNC Live Preview - m] ®

93419, VB2, 267, 252716
Ath: 30,481, Bth: 3688

S Rotats

Q Zoom
@ &l

[ window
& View

< Sein

G Show tocl mm
T Show holder mm
7 Show asis simulation u
[P Shew geamety o

/5 B pEy o i e — Step Amount v

The 5 axis simultaneous mode creates model toolpaths which
can move up to 5 machine axes at the same time. When the
mode is active, the simultaneous toolpaths menu will show 5 axis
simultaneous toolpaths, which are all finish type strategies.

5 axis simultaneous toolpaths are similar to their 3 axis counterparts,
but the angle of the spindle relative to the Z axis can change when
necessary to avoid collision of the tool holder with a surface. This
enables the cutter to machine areas of the part which a 3 axis
toolpath could not.

Position planes are not used in the 5 axis simultaneous mode, and the

current plane should be set to the default XY plane before defining 5
axis simultaneous toolpaths.
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Even though the underlying computation is very complex, defining
5 axis simultaneous toolpaths is similar to defining 3 axis model

toolpaths.

Multiaxis Machining
Type of machining

O3 Axis Machining

O3 Axis Repositioned

() 4 Axis Position Machining
O 4 Axis Wrap

O 4 Asds Simultaneous

() 5 Axis Position Machining

@5 Axis Simultaneous

Note : Modules can be registered from the help menu.

< oK X Cancel

The 5 axis simultaneous mode is entered by selecting it in the

Multiaxis dialog.

@ Simultaneous Toolpaths

Clicking on the Simultaneous Toolpaths icon in the toolbox will open
the Simultaneous Toolpaths menu.

B 5 Auis Z Level Finish

5 Axig Planar Finigh
m 5 Axis Area Machining
5 Axis Valley Machining
fa} 5 fuds Offset 3D

u 5 fxis Pencil Tracing

The available strategies are:

5 axis Z Level Finish

5 axis Planar Finish

5 Axis Area Machining
5 Axis Valley Machining
5 Axis Offset 3D

5 axis Pencil Tracing

N 5 Ais Swarf Cutting 5 Axis Swarf Cutting
5 axis Radial
K 5 s Radial 5 axis Spiral
[G) 5 A« Spiral 5 axis Custom
5 axis Steep Wall
Eﬁﬂxis Custom 5 axis Shallow
[ 5 Auas Steep Wall

[&1 5 s Shallow

Introduction to OneCNC Mill Multi-axis ©
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The minimum clearance between the holder and the part is
maintained automatically. The Clearances dialog in each toolpath
wizard gives you the option to add greater clearance if you want more
for a particular toolpath.

If the surface being machined does not present any obstruction to the
tool and holder, they will remain vertical.
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Simulate a 5 axis simultaneous toolpath

We will start by simulating a sample file, to see how a 5 axis
simultaneous toolpath behaves.

Open the sample file ‘mill expert 5 axis
impeller.ONECNC’, and save a copy of
the file to practice in.

Tutorial Multi 5 axis simultaneous

There is an example toolpath group "~ Toolpath Group #1 beeit pon
= lool roup efault posi on

in the NC manager with pre-defined

. : & 1:7Level Rough
operations to machine the part. B:E'SW:'.:Cu‘::Jigg o
' . . . ¥ 3:Swarf Cuttin on
The first operation is a 3 axis Z Level g“4|5warf Cuﬁini o
roughing toolpath to rough out the 9“5:5“‘3# Cutting o
shape. B I 6:5warf Cutting on
9“?:5warf Cutting an
© W &:5warf Cutting on
B“Q:Swarf Cutting an
MNC Manager
Kl

»

Tutorial Multi 5 axis simultaneous

— Toolpath G #] Defz ot
The rest of the example group oolpath Group geeoen

. L | & 1:7Level Rough on
uses various 5 axis simu taneou_s IN 2Swarf Cutting o
strategies. To see one of them in 1 ERT
. . . X ivate Group
action, right click on the first Swarf oM
. . . MNew Group
Cutting operation and select Preview @©ms
toolpath from the context menu. B Ns Simulate / Rest
en? Post Operation
p
Bna Backplot
[T\ [ B
review [oolpatl
9“1 Preview Teolpath I}
(5T Bl Quick Check
=X K
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=3 OneCNC Live Preview - m] *

H2.491,Y-43.201, Z2-41.852
44,715, Bth163.242

S Rotats
Q Zoom
@ Al

[ window
K View

— Sein

7 Show tel LL]
T Show holder L L]
§7 Show ais simulation u}
[ Show geamety [u]

Slawer Nomal Faster

AU LI L U [} F R o3 — | ——
Al | Restat Prev Pawse Slep Med  End SlEmimert

As the toolpath machines down the shape at each Z level, you will see
the holder tilting to keep clear of the part. The default display shows
the part fixed in place, with the holder moving on all five axes. With
this type of motion it is easier to visualize the cutting action.
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=3 OneCNC Live Preview - m] g

18,362, 788,322, 2-41.397
#th:19.502, Sth 146,466

View
S Rotate
Q Zoom
@ 4l

[ window
R View

— Sein

7’ Show tel mm
S Show holdet mm
§7 Show sxis simulation m
[ Show gecmety o

Slower Momal Faster

| |

AL LI 1 R 1 I oo | — —
Al “| Restant Prev Pawe Step  Me End SlEmomer

If the ‘Show axis simulation’ icon is selected, the fourth and fifth axes
will be displayed moving the part, indicating the motion you would
actually see on a machine with rotary table axis movement.

Close the preview window when you are ready to continue
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Prepare for 5 axis simultaneous toolpaths

We will practice 5 axis simultaneous toolpathing by re-creating some
of the existing operations in a new group. To save time we can copy
the Z level roughing operation.

Create a new toolpath group and NC Manager

rename it ‘Practice Toolpath Group". .|

Duplicate the Z Level roughing Tutorial Multi 5 axis simultaneous
operation in the example toolpath + Toolpath Group #1 Dsfautt poxt on
group, and drag the copy into the [~ Practice Toolpath Group D==utpost  on
praCtice group. & Duplicate of 1:ZLevel Rough on

Your NC Manager should now look
like this.

The multi-axis mode icon should show the 5 axis Simultaneous
mode is current.

If it is not, click on the icon to open the selection dialog. Select the 5
axis Simultaneous mode, and click OK.

Planes H

P @E@e P i O @

Saved Planes :

Current plane sos0] Before continuing, check that the XY
L SR e LY default plane is current.

¥Z Plane B180 ASO

YZ Plane B90 AS0

Save

[use plane coordinate system
[pisplay active plane X Close
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5 axis Swarf Cutting - single pass
@ Simultaneous Toolpaths “ 5 Auis Swarf Cutting

Click on the Simultaneous Toolpaths icon and select the 5-axis Swarf
Cutting toolpath.

When you start a swarf cut operation, the first step is to select the
surfaces to be machined. To be machined with the side of the tool,
a surface must be flat, or only curved in one direction. During the
surface selection stage, any surfaces with complex curvature will be
colored black.

In this part the sides of the blades can be swarf cut, but the fillets and
surfaces between the blades have complex curvature which makes
them unsuitable for Swarf Cutting.

Select the right side of the nearest blade, and right click to end the
selection stage.

7 Note:
For this operation we are only machining one surface. You can
J select more than one surface for a swarf cutting operation but the
surfaces must be a single contiguous set.

N
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3 Axis Swarf Cutting

Templates : Select Tool

histary

g

Toal No. [0 J v1| Nane ~
Length Offset [ |0 2| None ~
Diameter Offset |0 V3| None v
Spincle Speed [12000 | V4| None v

Spindle Direction (1) ccw G oow
Feedrate
Plunge Rate

Tool Changer @
Halder  ER20COLLET CHUCK

Tool Type | Ball ~| 5MM CARBIDE BALL MILL

Overall Length (40
Flute Length (4] |10
Diameter |5

=

Tool Zero Postion | Tip N

Name - [2:Swar Cing

Stock Material  Aluminium Billet Notes

> Next X Cancel

When the Select Tool dialog appears, select a 5mm carbide ball mill

from the Tool Library.

The holder associated with this tool is not suitable for a 5 axis

simultaneous toolpath.

The defined holder is used by OneCNC to determine the position and
angle of the holder during the toolpath. The holder must be defined
accurately, so that clearance between the holder and part is calculated

correctly.

Click on the Holder name to open the Holder dialog.
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Holders

Select Holder : [ 13 MM KEYLESS DRILL CHUCK
16 MM KEYLESS DRILL CHUCK

22-20 FACE MILL ADAPTOR

27-20 FACE MILL ADAPTOR

32-20 FACE MILL ADAPTOR

ER32TAP HOLDER

2 MT MORSE TAPER ADAPTOR

3MT MORSE TAPER ADAPTCR

4MT MORSE TAPER ADAPTCR
Current Holder : ER20 COLLET CHUCK,
[CAT 40 LONG TAPER

[/ Edit holder

v
New Clone Delete

Name : | CAT 40 LONG TAPER.

Holder height : (1+2)
Holder radius: [20](2)

Flngederance:: [0

Total holder dearance : o

Tapered section
Taperheicht: 100 |(1)
Bottomradis: 10|

[#achine head

Head width : | 240 (4)

<

Holder size : | 40 CAT /BT /5K ~|(3)

oK X Cancel

Click on the ‘new’ button below the holder list, to add a new holder

to the holder list. Select the new holder listing, and

select the Edit

holder check box to define the holder, naming it CAT 40 LONG TAPER.

Enter a holder height of 100 and radius of 20. Select the 40 CAT/BT/
SK holder size. Enter O for Flange clearance and 5 for Total holder
clearance. It is absolutely essential to have the holder clearance

defined correctly.

Select the check box for Tapered section and enter a Taper height of

100 with Bottom radius of 10. Leave the Machine H

ead check box

empty, and click OK to return to the Select Tool dialog.
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3 Axis Swarf Cutting

X
Templates : Select Tool
Toal No. [2 J vi| Nane ~
history Length Offset (] 2 w2 | None ~
Dizmeter Offset |2 V3| None ~
Spincle Speed [17570 | V4| None <
Spindle Direction (1) ccw G oow
Fooe
Plunge Rate
Tool Changer @
Helder ~ CAT 40 LONG TAPER
Tool Type | Bal | 5MM BALL MILL
Overall Length (40
J- Fute Length [7] (30
| Diameter |5
Tool Zero Postion |Ball Certer
Name - [2:Swar Cing Stock Material  Alminium Bilet Notes
> Next X Cancel

Change the tool Flute Length to 30.

Enter Tool number 2, and set Coolant to Nol and Work Offset to G54.
Enter 210 for the feedrate and the plunge rate will update to 105.
Set the spindle speed at 17570.

Select Ball Center for Tool Zero Position.

Click Next to continue.
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3 Axis Swarf Cutting x

Templates : Clearances

favourites

Clearances and depths

Start & Fnish Clearance B [250 |
Rapid Z Plane E
Plunge clearance

histary

Options

Retract at feed speed []

< Back > Next X Cancel

Set the Start and Finish clearance to 250 and Rapid Z plane at 30,
with a Plunge clearance of 10.

Click Next to continue.
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3 Axis Swarf Cutting

Templates :

histary

Entry and Path Settings

Approach Style

@ Single Cut
OCut Levels

Tool Direction
@ Ciimb Miling >
(O Conventional

< Back > Next X Cancel

We do not need multiple passes to machine this surface, so we can
select Single Cut in the Entry and Path Settings dialog.

Select Climb Milling and click Next to continue.
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3 Axis Swarf Cutting

Templates : Swarf cut settings

favourites

1. Edendamount: 0]
Tolerance

Leaveforfish: 0|

Start Posttion

Start at comer -

< Back > Next X Cancel

Enter 0 for Extend Amount as we do not want the tool to cut past the
blade surface.

Enter 0.005 for Tolerance.
Enter O for Leave for finish.
Select Start at Corner for the Start Position.

Click Next to continue.

( Note: h

If you are Swarf Cutting multiple surfaces that form a loop you
can select Start at mid to have the toolpath start midway along a
surface.

J
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3 Axis Swarf Cutting

Templates :

favourites

histary

Entry and exit for finishing

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

N/

vvv

Ertry values Bxt values
Leadin Length Leadout Length
Leadin Angle [0 | Leadout Angle [0 |

< Back  of Finshed 3 Cancel

Select Line for Leadin style.

Set Leadin Length to 8 and Leadin Angle to 0.

Click the copy icon to copy the Leadin values to the Leadout settings.

Click Finished, and the toolpath will be created.

Page 102

Introduction to OneCNC Mill Multi-axis ©



Backplot the toolpath to see the result. The angles of the plunge and
retract lines in the backplot show that this is a 5 axis simultaneous
operation.

5 axis Swarf Cutting - multiple passes

We have just defined a toolpath which machines the surface in a
single pass. To see how it can be machined in multiple passes, create
a duplicate of the toolpath and edit it.

Select Cut Levels and enter Depth of cut 10 in the Entry and Path
Settings dialog.

Backplot the edited toolpath and you will see the multiple passes at
increasing increments across the surface.
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5 axis simultaneous Area Machining

The next toolpath we will define is an Area Machining toolpath to
finish the surface between the blades.

@ Simultaneous Toolpaths m B Auis Area Machining

Click on the Simultaneous Toolpaths icon and select the 5-axis Area
Machining strategy.

Select the surfaces between the blades, including the fillets.
Right click to end the selection stage.

The Select Tool dialog will open.
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3 Axis Area Machining x

Templates : Select Tool
e it
avourites Toal No. |2 J v1| Nare ~
history Length Offset (] 2 2| None ~
Diameter Offset |2 V3| None ~
Spindle Speed [17570 | V4| None v

Spindle Direction [ ] ccw G iow

Feedrate
Plunge Rate

Tool Changer @
Halder  CAT 40 LONG TAPERED

Tool Type | Ball | 5MM BALL MILL

Overall Length 40
U Flute Length [ [30

Diameter |5

Tool Zero Fostion | Ball Center v

Neme - [3iArea Machining Stock Material  Aluminium Bilet Notes

> Next X Cancel

Select the 5mm ballnose cutter in the CAT 40 Long Taper holder which
was used for the Swarf Cutting toolpath.

Enter Tool number 2, and set Coolant to No1l and Work Offset to G54.
Enter 210 for the feedrate and the plunge rate will update to 105.
Set the spindle speed at 17570.

Select Ball Center for Tool Zero Position.

Click Next to continue.
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3 Axis Area Machining

Templates :

histary

Clearances

5 Muis Clearances

[ Extra holder dlearance

Clearances and depths

Start & Finish Clearance

Rapid Z Plane

Plunge clearance

Options

Retract at feed speed []

< Back > Next X Cancel

Set the Start and Finish clearance to 150.
Set the Rapid Z plane at 100, with a Plunge clearance of 5.

Click Next to continue.
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The next dialog controls how the tool is angled relative to the part
as it travels along the toolpath. The Dynamic option tilts the tool
automatically, but you can set a preferred angle that will be used if
possible.

3 Axis Area Machining x

Templates : 5 Axis Settings

favourites

5 Axis Angle Preference
Prefemed Angle + Around X0 Y0 ~

histary

Prefered ange - [20 |

Select the Preferred Angle + Around X0 YO option, and enter a
preferred angle of 20.

The preferred angle setting will maintain the orientation of the tool as
close to 20° from vertical as possible.

The around X0 YO option will keep the tool oriented towards X0 YO so
it will always be in a radial position relative to the part.
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5 Axis Area Machining

Templates : Offset Path Options

Leaveforfinish - [0 |
Suface talerance

Direction of Cut Path Style
O Conventional O Spiral Inwards
@) Climb Miling (®) Spiral Outwards

G2 [

< Back «f Finished X Cancel

Enter a Stepover value of 1, and 0 for Leave for finish.
Enter 0.005 for Surface Tolerance.

Select Climb Milling for Direction of Cut.

Select the Spiral Outwards Path Style.

Click Finished and the tooolpath will be created.
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Preview the Area Machining toolpath and you will see that the
preferred angle is maintained until the tool approaches the blade.

Once interference with the model is detected the tool will tilt to avoid
the blade.
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Practicing 5 axis simultaneous toolpaths

In this tutorial we covered 5 axis Swarf Cutting and 5 axis Area
Machining.

The remaining 5 axis simultaneous toolpath strategies are all defined
in a similar way to their 3 axis counterparts.

You can create simple models to practice these toolpaths so that you
become familiar with their use.

By doing this you will be confident in their application when you need
to use them.

4

, More information about Multi axis toolpaths is available in the *Mill
J Multi Axis Machining’ section under *‘OneCNC Mill” in OneCNC Help.

A\
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OneCNC Support

For assistance contact the OneCNC office for your location.

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

Client Number

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

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

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

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

Australia
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 © 2020  All Rights Reserved

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

Trademarks

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

Third-Party Trademarks

All other brand names, product names or trademarks belong to their
respective holders.

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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