BEERDENFORD

CAD/CAM Solutions & Projects for Education

VR Milling V5

Router and Mill Tool Change
Training Guide

VR Milling V5 (V5.61)

:_:Iﬂlq'ln .f.- l;;ggg': !Iontnotro
| —

8|

B

L L ]
EEEDENFORD

LT
|=]=if

m_ EEETE——

Wik DNl | Tochaglizin | Tl Limesey [ "I
o i TxX BOT.500 it

ol o[ Y aeioo0 [
Canrmaiss

Tz BB.66T imiw

e
3

T

i

!-::INHHHL-IE'I
hon 3 o &
- % =
(%) e
12 7|2
0 e
e AN _ - RS
[ELLTIE Y oot o Ackad F 1300 mew'er, SOI00FFY i o [0 MR | 7 L
[ 2 JE| S| | &EmOd

ez ShoBock OFF_|Cortrmor | Crole Tew 0008 00 | Earyen X0

= g
 NE O, I
,L':,‘L R EINEERING
- INMOTION

IN SCHODLS ABOVE & BEYOND trohnology challenge




EERDENFORD

Router 2600 ATC & Router 6600 ATC

3 AXIS CNC ROUTERS WITH 5 STATION ATC

QUALITY, PRECISION,
MAINTENAMNCE FREE
ROUTING

These 3 axis CMC Routers with totally

Router 2600 ATC shawn with optianal enclosed interlocking guard and complete

unnersal banch, aptianal computar withh 5 Stavion Automatic Tool Changer
support extansion and optionsl " itabla for all levels of 0 an

integrated Dust Pra 100 EJE!.SUI'LE!DE! 4 El. evels of education and
[PC nat included} are ideal for cutting a range of resistant

materials such as hard and soft wood,
plastic, modelling foam, acrylic, prototyping
material and norferrous metals,
Additionally, the Router GEB00 ATC is a
high speed machine, complete with built-in
machine bench, offering large machining
capacity [table size 1080 » 640mm] at an
exceptional price

Ideal for use n conrction wih I BCHDOLS
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About Tool Changing

Denford Routers and Miills can be equipped with Automatic Tool Changers [ATC] or without.
If you have an ATC or manual tool change you are able to write programs which call for tool
changes.

The aim of this training guide is to illustrate how to set-up your tool library to enable tool
changing and how to perform a tool change.

Introduction
The aim of this guide is to take you step by step through the process of Tool Changing on
Denford routers or mills.

This guide makes use of screen shots where possible and will use the following conventions:
Instructions will be in this format
Text to be typed will be in this format
Any software buttons to be pressed, a picture of the button will follow the instruction

This guide assumes that your software has already been installed and your machine has
been commissioned.

If any of the features described in this guide are not operating as described please check
that the version number you are using is the same as that shown on the front cover.
Version number is written on the title bar of the main software window.

Denford provide machine training and it is recommended that you undertake the training
and use this guide as a revision guide after completion of the machine training.
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Configuring Tools

To set-up tools in your router / mill you need to open VR Milling V5
Open VR Milling V5
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Click on the "Offset / Tools" button w
Offsets/Taols

m The Tool and Offset Editor window will open, as
il Mk kil ot shown in the image on the left.
Elm There are 3 tabs and you want the middle tab,
m which is the Tooling Data tab.
e @2 ool
|"'"':"“"=" Hu__"];h Click on the "Tooling Data" tab | Toaling Data
W foo00 =
The Tooling Data tab allows you to configure 8
tools for use in a single program.
If using an ATC then the number of tools is
dependant on which ATC you have.
[Aifets B [ Hachine: Fea
The current tool is highlighted in green, the image above
shows tool 1 as the currently selected tool and the image on Machine Position M: 5
the right also shows that tool 1 is selected in the Control TX 0.000 H1:ﬂ.[l1];;l|
Panel 1Y 0.000 0
TZ D.DDU Spindle: 4%
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Adding Tools

To add a tool into 1 of the 8 slots available in the Tooling Data tab, right click on the
description section of the empty slot

Right click on slot humber 1 “hienge to Ehis toof
Clear Tool

The menu shown on the right will appear, you should insert a tool from Copy Tool

; ; Paste Too

the tooling library. e E—
Save Tool ko Library

Click on "Insert Library Tool" Swap WithTodl  »

The Library Tool Selector will appear.

1 -1/4" Ball Maze [5.35mm)
2 =14 Slat Diill {&.35rmm)

3-1/8" Ball Moge [3 2mm)
4 - 1/8" Skat Drill [3. 2rmm)

E - %' Groove Cutter
7

g

9

For this guide we are going to set up the tools
for a router based on the Denford

- Slot Dril 1 -
- 2ot Dl 2 Recommended Tooling Package.
- Slot Drll 3mrn
-SInlDlI_dmm
]10 : E:”: Er!:: gﬂnm ZDifset.  [0.000 Click on tool number 1 so that the 1/4" Ball
= 2ot L m
EE:DE gfiu ihmm Dismeter 5350 | Nose is highlighted in blue, like the image on
- ool L lif]
14 - Slot Drill 10mm 2= the left.
15 - Ball Noss 1mm Length  [50.000
16 - Ball Mose 2mm
> Flute Length |40.000
17-Baloos Jun____ I Click the "OK" button | 0k |
o o | caca |

The Tool and Offset Editor

window should now have the Work Dffsets ||Tﬂﬂliﬂ£1 Data | Tool Library |

1,/4" Ball Nose set in slot 1 ﬁﬂ | P
of the Tooling Data tab, like '

| I8 | D ezcription Ciameter:
the im n the right. 1/4* Ball Nose (6.35mm) -
€ Image on the rig - |E.:]5ﬂ -
3 Tool offset;
The Control Panel should 4 [p.000  EB- vaﬂl
now show the tool diameter : |Ball Nose =
as D1, like the image below. 7 Length Flute Length
8 50.000 = [40.000 =
Machine Position M: 5
TX 0.000 il
H1: 0,000

TY  0.000 | oo
TZ  0.000 sonce o

Iunﬂmmnr |Han+mﬁﬁ
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Editing Tool Names

There may be times when you want to edit the name of the tool in the Tooling Data tab
without creating a new tool in the Tool Library.

To do this you double left click in the Description section of the tool slot so that the tool is
highlighted blue with a flashing cursor after the last letter, type the new name and click on
another tool slot to save the edited text.

The Denford Recommended Tooling Package contains 2 1,/4" Ballnose cutter, one of them
is the Solid Carbide Extra Long Series cutter, we will set this as tool number 1 and we should
change the name so that we can differentiate between the 2 when writing a CNC program.

| ['8| Description

Double left click on the Description of tool1

Press the "right cursor”, to remove the blue highlight.
Press the "space bar" and type the text below:
Long Series

. | [ Description
Click on slot 2 to save the name for tool 1 T 174" Ball Nose (6.35mm] Long Series

Now that you have Tool and Dffset Editor

edited tool 1 you should “Wark Offsets ||Tuul'mg Data = Tool Library |
set the rest of the tools [

by right clicking on each
slot and following the
same method as used
for tool 1

Set tools 2 to 6 in the
Tooling Data Tab

Your tool data tab
should now look like the
image to the right.

eale

[ [ 8 | Descnphion

9 Tool 1
Jl 1/4” Ball Nose (6.35mm)

1/4" Ball Noze [6.35mm) Long Senes

1/4" Ball Moz [B. 35mm)
1/4" Shat Drill (6. 35men)
148" Ball Mose [3 2mm)
148" Shat Drrill |3 2rnim)
W Groove Cutter

e I e 0 S Y P N

Diametar:

|
s P
Tool offset:
0.000 @%ﬁl

|Ela|| Mose j

Length Flute Length

|5u.uu|1 %J |-!||1.uuu -éd

AlDffsets MOF | Machine: Feal
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Setting Tool Offsets

Tools 1 to B are of different lengths, we need to inform the CNC
machine of this difference in length.
We do this by setting Tool Offsets

In the Tool Data tab there is a setting for the Tool Offset for each
tool, this is just below the diameter as illustrated by the image on the
right.

There are a couple of ways to set the tool offset.

Diameter:

IE.E]EI] —.ill
Tool offset:
= 22|

|u_|mn

IEEI” Nose :]
Length Flute Length
50.000 & |4n_nnn =

LA

With a manual tool change on a router it is better to use a depth gauge to set the length of

tool sticking out from the spindle nut in order to set the Offset.

With an ATC router or mill it is easier to touch on the same point for each tool to set the

Offset.

This guide shows both methods.

Setting the Tool Offset with an ATC

To set the tool offset with an ATC the easiest way to set the Offset is to touch on the same point.

To do this you first need to set the Z0 position for tool 1.

With tool 1 selected, drive the Z axis down until the tool just touches the part

In the Tool and Offsets Editor, click on the Work Offsets tab

Set the current position as Z0 by clicking the "Z Datum 0" button .p-gl

You have now set the position of tool 1 as Z0, you will not use the
Work Offsets tab again, from now on all settings will be done in the
Tooling Data tab.

Click the Tooling Data tab | Tooling Date

From now on we will be using the Tool Offset section of the Tooling
Data tab to set the height offset between the current tool and the Z0
datum position.

\We do this by jogging the tool down until it touches the same point as
we set the Z0 datum to and clicking the "Z0" button under Tool Offset
As tool 1 is still touching on the point that we set as Z0, there is no
need to create an offset for Tool 1 as the offset would be O.
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Diameter:

IE.Z-]EI] E:II

Too| offset:
000 @ a7




Tool Changing with ATC

To change a tool with the ATC the Machine Guard must be closed and the Control Panel

must be in either the Jog or Auto tab.

To change tool, select the tool you wish to change to and click the "Change Tool" button

| [ | Description

Click on tool 2 |1 _|1/4" Ball Nose [6.35mm] Long Series

|2 174" Bl Nose [E.35mm]

Click the "Tool Change" button

Change Tool |

The machine will now perform a tool change, when complete Tool 2 will be highlighted green
in the Tooling Data tab and the Control Panel will indicate it has Tool 2 fitted

Tool and Offset Editor

Work Offsets || Taoling Date | Tool Library |

fiealcs

| 'Y | Dezcription

1 | 1/4" Bl Nose [6.35mm) Lorg Sesies
174 Ball Noze (6.35mm)

144" Slot Dril 6. 25mm]

11/2" Bl Nose [3 2men)

148" Slot Dril [3. 2]

A Groowve Cutter

@ ||| e

Tool 2
1/4" Ball Mosze [6. 35mm]

Diametar:

i
6.350 =i
| Tool affset

35000 [ ﬂ
’EEL” Mose :]

Length Flute Length
Ll ]
|5u.uuu skl |4n.uuu gl

Program Position M:5
X 0.000 e
Hz: 0.000

Y 0.000 ..
TZ 0.000 spinde @

mmqmig
g @b B

[::?-5‘
im |® =
MS

Feed Spinde @
Il_ﬂﬁ_ IITEI—R

Siatue: Feaq.l

Iﬁl]lhats.MDF M achine: Aeal

Prog: F:1300 men/man - S: 8000 RPM
Achual F:1300 mm/min 58000 RPM
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Setting the Tool Offset with an ATC (continued)

Now that you have changed to tool 2, you should jog Tool 2 down until it touches the same

point that you touched on with Tool 1 and then set the Tool Offset for Tool 2.

Jog the Z axis down until Tool 2 touches the point used for Tool 1

Click the "Z0" button under Tool Offset &2

Notice that there is now an offset value shown under the Tool Offset section, the offset is

also showing in the Control Panel as H2

Tool and Offset Editor

Work Offsets | | Taoling Date | Taol Library

[ i Tool 2
E' 1/4" Ball Hoze [6.35mm)

1 | 1/4"EBal Moze [6.35mm] Long Senss I Tal

174" Ball Mose (6.35mm) il
3 | 1/4" Slot Diill (6.35men) Tool ofizet:
4| 1/8" Bal Nose (3.2mm) -25.000 [@2 ﬂ
§ | 1/8" Slot Diill (3.2mm)
B |" Gioove Cutter IEﬂ” Mose j
7 Length Flute Length
g 150.000 =2 |40.000 ==

Repeat the process above until you have set all Tools

Frogram Pozition M:5
X 0.000 1=

H2: -26.000

Y 0.000 .
Z 0.000 scnde @

Home [ Jog  Auio | HD|.| EI
27 23 %é,
S V=
2 7|9
100 [ T00%

Stabuz: Feady
Prog: F:5000 mmdmin - 58000 RFM
Actual: F5000 mmdmin  S:8000 RFM

Click the "Tool / Offset" button to close the Tool and Offset editor.

All of your tools are now set and you are able to create a CNC program using multiple tool

changes.
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Setting the Tool Offset with a Manual Tool Change

Router

With a Denford Router you do not have tool holders, the tool is held in the spindle by a collet
in the spindle nut.

As each tool is of a different length there will be a different amount of tool stuck out from the
spindle nut for each toaol.

The easiest way to set this is to make a depth gauge like the one below on the laser cutter. It
has a pocket for each tool and the top of the pocket is butted up against the spindle nut
whilst the tool is held against the bottom of the pocket until the spindle nut has been
tightened. The depth of the pocket is the tool offset.

P it B g ST —
n 0 9 & > & W & 5
W" R #*@ 206 00K : !
o gy W

ik ) T 2 — 8 &

iy = @ ®w 9O »n B

s M- — I < o o0

N I N IS 2

e R = — e — > B

TR an < 4 55

tE-;J-:FEI :;\ 2 8

Lo Z[Ha E

' |1 Tool Change Depth Gauge

caan For Router. Tool Offsets = 55,35.35.30.30.25

& W

No1R000 Y- 100D Flach Uil Pt e Beppdcess)
Mill

The VMC1 300 CNC Mill uses the same tool holders for the ATC and the Manual tool
change, the tool holders are released by a hydrolic draw bar on the ATC and a lever
operates the drawbar on the Manual.

For the Manual tool change you should measure the length of the complete tool holder and
tool and record the values of each one, we will need the values for the next step.
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Both

Now that you have the values of the Tool Offset for all your tools the values need to be
entered into the Tooling Data tab.

We will set Tool 1 first, ensure the slot for Toal 1 is highlighted green when setting the
offset.

Double click on the Tool Offset value so it is highlighted blue as illustrated in the image
below.

Diameter,

IE_Z]EI] =;||

Tool offset
= #ﬂl

Type in the Tool Offset value

Diameter. For Tool 1 on the router this value will be 55mm and is the depth of
|E_1-15ll E:II the 1st pocket on the depth gauge.
Tool offset:

FE.DHU @J::]' .pﬂl Click on the slot for Tool 2, it should highlight yellow

| [N | Deseription
1 |[1/4" Ball Hose [6.35mm] Long Senes
LB e Bmn)

Type in the Tool Offset value

Diameter: For Tool 2 on the router this value will be 35mm and is the depth of
IE.Z-IEI] — the 2nd pocket on the depth gauge.

Tool offset.

35.000 [ Repeat the process until you have entered the values for all tools.

All of your tools are now set and you are able to create a CNC program using multiple tool
changes.

Tool Changing with a Manual Tool Change

When a tool change is required the spindle will stop, the spindle will move to the tool change
position and the guard will unlock.

information x|
A dialogue on screen will instruct which tool is being called. 0 hange the toal in the machine to Toal Number 2
You should change to the required tool, close the guard.
Click the "OK" button when the guard is closed. Ok,
The machine will resume your CNC program.

| OKICM|
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Saving Tool Offsets
Having set up all of your tools it is a good idea to save them.

With the Offset and Tool Editor window open and selected, the 2nd heading on the taskbar
will read "Offsets / Tooling"

& Virtual Reality CNC

File | Offsets | Toolng
Click the "Offsets / Tooling" heading | Offssts | Tasling E Advanced
Scroll down to "Save As .." and click it [EXEEEE Print Al
Backup
Restore

The Save all Offset and Tooling Data window, shown below, will appear.
Type a name for your offset in the File Name dialogue box

" Save All Tooling and Offset Data x|
Save in:l | Denfard j 2 7 [
Mame = IvJ Date modified ]-] Tvpe :]
| Config 26/05/2015 13:39  File Folde
| Docurments 26/05/2015 13:40  File Folde
| Machines 18/11/2014 10:02  File Folde
) Posts Z6/05/2015 13:40  File Folde
e AlOFFseks . MOF 04062015 15:15  MOF File
|| FanucOffsets. MOF 19/04/2004 10:26  MOF File «
1| | 3
File name: m Save
Save as type: | Offset Files (" MOF) | Cancel |
e

Click the "Save" button
Loading Tool Offsets

With the Offset and Tool Editor window open and selected, the 2nd heading on the taskbar

will read "Offsets / Tooling"
ﬂ Offsets | Tooling

Click the "Offsets / Tooling" heading | offsets  Tacling Edit Advanced
Click the "Advanced" heading I £

| save s | i
Click the "Offset / Tooling" heading again [ offsets | Todling oo

Offsets | Taokng

Scroll down to "Tooling" and then select the "Load" heading | v Advanced

ToolLibrary ®  Save
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The Select a Tooling File to Load window, shown below, will appear.

e select a Tooling File to Load x|
Lockin: | J. Denford -|ler =
Mame = Ivj Diake modified ]v] Tvpe :]
J Config 26/05/2015 13:39  File folde
| Documents 26/05/2015 13:40  File folde
) Machines 18/11/2014 10:02  File Folde
) Posts Z6/05/2015 13:40  File Folde
L | AllOFFsets . MOF 04/06/2015 15:38 MOF File
|| FanucOffsets. MOF 19/04/2004 10:26  MOF File «
1| | 3
File rame: m Open
Files of type: | Offzet Files " MOF) -] Cancel |
P

Select the Tooling File you wish to load

Click the "Open" button

You have now opened a saved tooling file.

If you are creating CNC programs on another PC away from the router it is a good idea to
make sure that the PC being used for creating the CNC program has the same tooling file as
the CNC machine otherwise tools may be selected in the wrong order and this may cause
breakages.
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EEEDENFORD
VMC 1300/1300 PRO

CNC MILLING MACHINE

AVAILABLE WITH:

* Flood Coolant & Industrial
Cabinet Base

* B or B Station Automatic
Tool Changer

= Automatic Lubrication

System

——

0 ﬂrl‘_,_ -

Shown with optional universal bench
and optional computer support extension.
[PC not inclueded]

&3 axis CNC milling machine available either
- ; u - floor standing or for bench mounting, with
- ¥ totally enclosed high wsibilty ntedocking
'y . o guard, suitable for all levels of education and

| ;'; ' training. Programmable spindle speeds and
L 11 feedrates make the WMC 1300 ideal for
—_—
[I

[ o cutting a range of resistant materals such
as wax, plastic, acrylic, free cutting alloys,

:;- b aluminium and steel. The YNMC 1300 Pro

= -S| has a more powerful, higher speed spindle
[ f,,a"[ x”' \|] [B000 rpm) for heavy duby cutting
i - Mow available with B or B Station Automatic
Tool Changer and the option of Flood Coolant
75 2N oo | with Industrial Cabinet Base.

Machine Dimensions.

L

q3

APPROVED



denfordata.com/bb/

On-Line Technical Forum
TECHNICAL SUPPORT AVAILABLE 24 HOURS A DAY, 7 DAYS A WEEK

Denford's Technical Forum is a free of charge ondine technical support service that is available
to Denford customers 24 hours a day, 7 days a week.

“The technical forum has provided a wealth
of information and support for our 20year
old Denford CNC machine, in fact just as
good as the support we receive for our
brand new CNC Router!”

EE s TR R

L

Denford's Online Technical Farum is a free of eharge
SEMVCE that can be accessad 24 hours & day, 7 days
a'wask.

The On-Line Techmecal Forwem is saveileble to Denford
custorners, old and naw, and it couldnt be easier to
usa. Just visit http,” S www.danfordata.com,/bb/ and
reqister an line.. it's that simple

Denford's Online Techreal Forum opsns up the
traditional communication channels that can restrict
custarmear and tachnical support, due to availability of
staff, teaching commitmments or different time zones

A multitude of topics relating to DOenford machines
and software [both new and old] are covered within
the forum, which is simple to search, and easy to usa.

Denford's Technical Team and Denford customers
frorm around the world regulary log on to the farum to
offer support: and advice and, most importantly, post a
soldtion for all to see.

Bonn Chil T
i It wal it

denford.co.uk IS09001 Cormpliant

As well ss offering comprehensve technicel support,
Oenford's On-Line Technecal Forum enables customers
to shara ideas and projects with othar usars. Madia
such gs teaching material, projectwork, FOF's, images,
drawings and text documents are easily attached
messages tor all usars ta wew and cammeant an.

You can alko rasd tha latast Danford news befora
anyone else, and keap track of machine and softwara

upgrades, some of which can be downloaded direct
fram tha Technical Farum web sita,

Tha On-Lina Technical Forum has proved o be hugely
popular with customers. Dne recent user postad
B mate to infarm us that the Technesl Forem hes
‘provided a wealth of information and support for our
2 yearald Denford CNE meching, in fact just as good
as the support we receive for aur brand new CNC
Router!”

Of coursa the traditional methods of phone and email
are stll avaltanla, but ery aut Ehis naw samice by simply
Imgging an to www.denfordata.com, bbb, and register
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