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Denford Consumables
MATERIALS & CONSUMABLES

American Maple Wood Block

A creany whita hardwood with a close grain and fineg,
Even texture

Easy to wark and finish, without tha nead for sanding.

Billet size: 160mm x 100mm x 20mim Each BIDAS080
Packof 50 BINGS09G

Round Pine Billets

deal for use with the Rotary Fixture attachments.

Billet: size: 65mm Dia. »150mm Long Packofl 10 BID3S09)

FOAM

These rigid, closed cell foam blocks are ideal for the rapid machining of
parts an the full range of Denford Milling Machines and RBouters.

High Density Foam

deal for mast 30 pratotyping applcations, Oftering olanty

of surface detail, © is commaonly used in mowds for vacuum

farming and is also suitable for paintng.

Billet size: 150mm x 110mm x 45mm Each B13508
Pack ol 50 B3 8084

Billet size; 70mm Die. x 150mm lang Each BIDASOB0T
Fack of 12 gl 30ee

deal for use with the Denford 4th axis programmable
rotary fitura
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About QuickCAM Pro

QuickCAM Pro is an advanced, yet simple to use, wizard based CAM package, which is used
to create cutter paths for machining 3D parts on a milling machine or router. Both STL files
and image files can be imported into QuickCam Pro, and a comprehensive set of machining
plans can be used individually or in combination to produce complex 3D surfaces and
lithophanes.

Introduction

The aim of this training guide is to teach you how to navigate your way around QuickCAM
Pro and instruct you how to operate this software to manufacture a part on your Denford
Router or Mill from a 3D model.

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 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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Launching QuickCAM Pro

Open the "Denford Applications" folder.
"Double click" on the QuickCAM Pro icon.

The screen shown on the right will be displayed and
IIIﬂENFDHﬂ

L

the software will take a minute or 2 to open.
You can force the software to open quicker by

following the next instruction.

. . Dentford Lid - Internal use only !
"Double click" on the area circled below.

BIRDS RO

Sie License

ALt I ] Upedade Licerze

BIRDS RO

Sie License

QUICKLAM PRC

ALt I ] Upedade Licerze

The software will open and you will be greeted with the screen below.

L B FIT O AE DR VA
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Navigating QuickCAM Pro

QuickCAM Pro is very easy to use, the main screen displays what is going on and the
navigation panel on the right is how you select options and move around this wizard based
program.

The left mouse button allows you to rotate the main display and the right mouse button

allows you to zoom in and out.

The 3 buttons here are:
3D kodel . ..

The toolbar has

Image (EMP) . ..

various options, you

should not need to Open Last. .

For this tutorial you will be

use them for this

using the 3D Moadsl.
button

tutorial.

This information box contains
instructions on each screen.

The next and previous buttons allow you to move

backwards and forwards through the wizard

Information hear tells you the dimansions of
our model and dimensions of your billet.
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Opening your Model

Select the 3D Model button 30 Model . ..

@open |
i = flbson = My Docuvents - Denford = 30 Models * ki) | Search 30 Modek L
Organice ™ Mewlfoldar = L
F ke i)
B De=chtop = Floa
B Dosericads =5 HeadMestric
Py v, Pl
et anan
il Shyries e
T = Motz
== TeddEear
Litw aiies =5 TestPat Salect a Fie o previss
(ST Y
m' Mus
| Fichures
B wideos
!I, Hofmegrouy
B Computar a1 H
File narne: | TRRSHINGTEY =] 5T fies ¢t ]
e _|

Select the .STL file you wish to machine and click the open button| Open |+

Your model will now be displayed in the main screen.

You can hold the left mouse button to rotate your model, holding the right mouse button
zooms in and out.

A new button has appeared, this is the invert button Irvvest Madel

You can use this to invert your model if wanting to make a mould.

=l

= Tedry Ve Opiom  Hel

LI RE BV G E IR M AG E

Click the next button MNext »
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Orientate the Model

There are a number of ways to orientate the model, there is no right or wrong way as long
as the billet in the machine is aligned the same way.

The large red arrow represents the direction that the cutting tool will come from.

The TeddyBear.stl model is not a full 3D model and has a flat underside, the original
orientation is the one we will use for this tutorial so do not rotate in the X, Y or Z axis.

For other models you may want to rotate the model, you can either type an angle in the text
editor next to each axis or you can click the direction arrows; the direction arrows move the
model in 90 degree increments.

ir ke e Cpie,

SIHIT T TR FIRACITIE R

When your model is correctly orientated, click the Next button Next >
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Set the Cut Depth

This screen allows you to set the cut depth

SEARATITIE T H]

%

Adjusting the cut depth will set how deep the cut goes, it also slices the model at this depth
so imagine that everything below the set depth has been deleted.

Click the Bottom button | Boftom |

Click the Next button MNext >
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Set Billet Size

This screen is where we set the size of the billet.

@ Tmdeg wes Opre

S ENRILTETES 1 E

i

1 T
Fram b :_'-. | | x5 | §=h | 'J-'.' =
} -= | 1 X §

For this tutorial we are using the High Density Foam [BIO3508A] billets.
Click in the X dialogue box and type
150

Click in the Y dialogue box and type
110

Click in the Z dialogue box and type M
45

Click the Next button Next >
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Set Model Size

This screen allows you to set the size of the model.

Fin Tadsy Ben ol Hel

SETVEDEWS|7E

N et

|||||||

Having designed your model to a certain size you will most likely want to cut it out the same
size.
Check that the scale is set to 100%

Madel Dimernsions

% [eas0 =
v [0 =
z [o70s =
Scale
100 Al
0 o
Fitto Billet |

Click the Next button Mt >
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Set Model Position

This screen is where you set the position of your model within the billet.
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It is very important to get this correct if you are going to be cutting the billet on multiple
sides, as we will only be cutting the Teddy Bear from the top down it is not as critical.

The Z position should be thought of as raising or lowering the model within the billet, if the
top surface of the billet is damaged having the model at the top would transfer this damage

to the model. < Pasitan 5 g —7---*

We should lower the model a couple of mm.

Set the top dialogue box to 2mm

22 296 - ¥

The X position moves the model left or right, we will leave the model in the middle.

The Y position moves the model from front to back, we will leave the model in the middle.
The image below shows the navigation controls for the X and Y axis.

Selecting a direction arrow will move the model to the extreme of the billet in that direction.

] + [3.500 -
Click the Centre button . -

Click the Next button [oas
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Set Boundary

This screen is where you can set the boundary.
B pancammm ML

M Tedng Wer Toliow el

SETIHG A CIA R

et W ikl ol Bl i B g

£ P * 5

1 —
= P OC] q i
JI . 5 ‘ |'_'_|‘:E ENTE -

If the boundary is set to the Billet then all material will be removed, if the boundary is set to
the model some detail around the edges of the model will be lost as the tool cannot fit.
This is where the Extend Model Boundary option comes in useful.

Click the Model button

Extend the Model Boundary by 7mm (we will use a 1/4" cutter)

Estend Model Bourdarny:

Click the Next button Next >
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Setup Tools

Manufacture of the High Density Foam is best done with the 1/4" (6.35mm) Long series
Ball-nose cutter as it has a 40mm flute and will have about 50mm of length sticking out
from the spindle nut. Using this cutter should prevent any clearance issues, the last thing
you want to do is run the spindle nut into your model.

The screen below is where you set-up tools.

A oLl
SETLPTDOLS

— [T

This screen takes the tooling information from VR Milling V5, as long as you have set the
1,/4" Ball-nose in VR Milling V5 it should be showing here.

Click on the 1/4" (6.35mm) Ball-nose
The tool number should highlight in light blue

Click the next button Mext »
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Machining Plans

The screen below is where you create your machining plans having already instructed
QuickCAM Pro on the size of your billet and the position and orientation of your model within
It.

aldlx

MACHIN NGRS

=
i
[
=
l:'-lli.L_-
= | | Oy
(A [} 5§
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E— B e machiing i bess Ths sboes et

b e b o el e P
Rl CHC e, Pl mscsass click on i
b b rup Flw:

i cnms Bemid
o | C S e ] e i i end
=

AT e moee sl ARE
v TI0NE I 51.000
2 4508 nTH

e T skt P o

i ad

Click the Add button Add

The window below will pop up.

BE rhoose & machining plan . .. ] |
IRoughing|Rlans:
4 L
."-‘.}J. Area Clearance - _"'""c"‘;'::"'u
4 ‘L} iCormer Cffset F‘ass:l‘ = Raster Fmishag “‘.}3 Constant Stepaver
. i
- | | oy
:"}‘ Spiral Mdling Pa 'jl t Zaster + Walerleme _““r Gase Raster
i mﬂ L i

'} Raster Aoeghing
L

n e .
Eh# Fengl Milling "l.r Parallel Pencidilling] 8™  waterine Miling
Hight click =ach plan button fon help

Here you have a choice of 3 roughing plans, 6 finishing plans, and 3 fine finishing plans.
Right clicking each plan will launch a help file to describe how each plan works.
For this tutorial we will use a Raster Roughing, a Raster Finishing, and a Pencil Milling plan.
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Raster Roughing _
Click the Raster Roughing button =P RasterRoughing
e—

The window below will appear

Edit parameters for the new plan

Descriphor; |ﬂ aster A oughing

e EEE SO s SO

Took | 7.1 D:6.350mm - 174" BalNose ¥

Step Over: |5 030

Step Down: {13 05

|7 ] e

i¥
Al <> 180,000

A
Feediate: (5000000 =& Spinde Speed: |2anm =

| General Machining I

Safe Height: iEj]lj[l ¢
Firizhirg Amount: 11 o0 -
=}

Use contact areaonly [

ETUEE SED Oy B3

Raster Angle: ﬁ [ Cut Direction
ngle: {270 . ™ One Way
Ramp In Radius: ig_unu - * Bi-Directional
_ . ™ Down Mil
Parallel pencil count: if - T Up Hil
oK. Cancel

FMmimuirn I asimurn
pre B B
o [2500° =&l [io7so0 Al
tive Stendown & I-EE‘F"EII 2 IEI.IIII:I -
Set Boundary to ...
Bille Model | Custom...|

Set the parameters below

Raster Roughing Parameters

Tool Data
Tool 1/4" Ballnose | Thi= should already be selected
Step Over 80P4|This i= a percentage of the tool diameter, it wants to be high to remove material quickly
Step Down 19.05mm|Step down for foam is 2002 of the tool diameter
Feedrate 5000mm/ s|Feedrate for foam is 5000mm /s

Spindle Speed

2 3000rpm

Spindle speed for foam is 23000rpm

General Machining

Safe Height

Smm

This is the height above the billet the cutter moves to when not cutting, Smm should miss
the fixture

Finishing Am ount

1mm

To get a good finish some material needs to be left for the finishing plan, this will leave
Tmm all over the model

Raster Angle

0

This is the direction that the tool will move in when rastering. 0= Right to left, starting at
fromt. 180= Left to right, starting at back. 90= Back to front, starting on right. 270= front
to back, starting on left.

Ramp in Radius

CMC tools are designed to cut sideways and not straight down, to get to the desired
cutting height the tool moves down in a spiral motion and this is the radius of that =piral

Parallel pencil count

N/A

This option is for fine finishing only and will be greyed out here

Cut Direction

BrDirectional

When rastering this will cut in both directions

Machining Boundary

WWe have already set this earlier in the program, do not change anything here

Click the OK button Ok, |

16 of 24

QuickCAM Pro - 3D Model Training Guide




Raster Finishing

Click the Raster Finishing button

The window below will appear

Edit parameters for the new plan

% Raster Finishing

Descripion: |Raster Finishing
Tool Data

Machining B oundary

Took {7.1 . D:6.350mm - 1/4" Ball Nose ¥

Step Over: |n.3na

Al < 15,000

¥ Crieate vedical slep ovens

Step Dawn; |-f| 0510 &l T Edapl
]
Feediate: (5000000 - Spinde Speed: |zaum =)

kminum b =i
= X [Ei0 = [i2o0 =
~ o = [i750 =
Z  [zme = [oom -
& Stepdowh SetBoundany to ...
Billet Model | I3"'*"3'”"“-"|

Safe Height: ! - B aster Anale: Al [ Cut Direction
- - "ok [d - " One'Way
Firishirg Amount: iu,[u:n] . Famp In Radiuz Im + Bi-Directional
s . = " Down Mil
Use contact areaonly [ Parallel pencil count: I': . _ " Up Mill
0K Cancel

Set the parameters below

Raster Finishing Parameters

Tool Data
Tool 1,/4" Ballnose|This should already be =elected
Step Over 9%|This iz a percentage of the tool diameter, it wants to be low to give a good finish. Between
20% and 5% iz recommended, this is a trade off between quality and time.
Step Down N/A|This will be greyed out as itis a finishing plan
Feedrate 3000mm /s|Feedrate for Foam is 5000mm, s
Spindle Speed 23000rpm |Spindle speed for Foam is 23000rpm
General Machining
Safe Height Smm|This is the height above the hillet the cutter moves towhen not cutting, Smm should miss

the fixture

Finishing Am ount Omm|This is the finishing plan =so set this to Omm

Raster Angle 0| This i= the direction that the tool will move inwhen rastering. O= Right to |eft, starting at
front. 180= Left to right, starting at back 90= Back to front, starting on right. 2 70= front
to back, starting on left.

Ramp in Radius 3| CMC tools are designed to cut sideways and not straight down, to getto the desired

cutting height the tool moves down in a spiral motion and thisis the radius of that spiral

Parallel pencil count

N/A

This option is for fine finishing only and will be greyed out here

Cut Direction

Bi-Directional

When rastering this will cut in both directions

Machining Boundary

We have already =etthis earlier in the program, do not change anything here

Click the OK button 0K |
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Pencil Milling

Click the Pencil Milling button

s

Pencil Milling ‘
"

The window below will appear

Edit parameters for the new plan

Description; |Pen-cil Pass Machining

Machining Boundar

Took | 7.1 . D:6.350mm - 174" Bal Nose ¥

Step Overn I 57

Step Down: (10 050

e comtach area anty

B I;ri'; |--a i

J¢ | Create vertical elep ovens
—E I_ IIJ.'II'
Feedrate: |s000.000 - Spindk: Speed: Iggum =

Safe Height: iE.lJEIEI e
Firizhing Amaunt: IL. q00 —i
]

-

P P aimm
« 300 =& 1723 =
| Iinn -~ :'mgi =
- I-E??DI e IEI.IIID -i
& Stepdown Set Boundary to ...
gilet |  Mosel | Custom.. |

Ramp In Radigs |3_[||:||] A & BiDirectional
s r .-||: el il
Parallel pencil count: If -i r

Cutt Directior

R aster Angle: Ir -:=

oK. Cancel

Set the parameters below

Pencil Milling Parameters

Tool Data

Tool 1,/4" Ballnose|This should already be =elected
Step Over N/A|This will be greyed out as itis a pencil milling plan
Step Down N/ A|This will be greyed out as itis a fine finishing plan
Feedrate 3000mm /s|Feedrate for Foam is 5000mm, s
Spindle Speed 23000rpm |Spindle speed for Foam is 23000rpm

General Machining
Safe Height Smm|This is the height above the hillet the cutter moves towhen not cutting, Smm should miss

the fixture

Finishing Am ount

N/A

This will be greyed out as it is a fine finishing plan
H

Raster Angle

N/A

This will be greyed out as it is a fine finishing plan

Ramp in Radius

3

CMC tools are designed to cut sideways and not straight down, to getto the desired
cutting height the tool moves down in a spiral motion and thisis the radius of that spiral

Parallel pencil count

N/A

This option is for parallel pencil milling only and will be greyed out here

Cut Direction

N/A

Thiz will be greyed out as itis a fine finishing plan

Machining Boundary

We have already =etthis earlier in the program, do not change anything here

Click the OK button oK |
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You should now have created 3 machining plans and your screen should look like the image
below.

Ve Cpers b
WEALH [N IR GIBIR S
Ml Boswg (1] -"-

[¢ 1+

]

Click the Next button MNexdt > |

Toolpath Simulation
The Toolpath Simulation screen should appear and you can see a visual simulation of the
toolpath.

L

iy e pren el

i LALHTER T H R LI T [ R

T84 e g R AR sk

Click the Play button to run the simulation. KL%

Click the Next button Mext » |
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CNC File Output

The CNC OQOutput screen is where the datum position is set and the post processor is chosen
before creating the program.

Fir Tmim Vew Opion Hop
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Datum Position

By default the datum position is set to X0, YO, and Z0, this is the top surface of the billet in
the bottom left corner.

You can change the datum position, which is something you may wish to do if you plan on
machining the billet on more than one face.

Generally when planning to rotate the billet a fixture will be made for this and the datum
position will be set on the axis of rotation.

For this tutorial we will use the default position.

Set Datum Position to X0, YO, and Z0

D aturn Position:;

% (0,000 -
y {0.000 -
z (0.000 -
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Post Process

QuickCAM Pro has post processors for a number of different CNC machines, hitting the

drop down button will display the full list.

For the current range of Denford CNC machines the post processor is called Denford

(Metric) - Milling

Post Processor:

Select Denford (Metric) - Milling

DEMFORD [METRIC) - Miling
Click the Post Process button Post Process |
The Save As window will appear.

!,
|¢'Gv-ﬂ=ktw - * 23 | Search Desttap 2
Orgarize *  Maw Folder = - @

21 Name - Size |mamt-,vpa lmmm [ L:
B Deskiop
=
[ |
Save asbype: IDEI-.FI:IRD (METRIC) - Miling Files (=, fnc) Ej
= Hide Folders Save I Cancel |
4
Enter a file name
Click the Save button Save
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VR Milling V5
VR Milling V5 will now open and your saved program will be open in the Editor window.
You should now fix the billet onto the bed of the router and set the offsets.

al)
Dﬁm
GudchiCom Py
[File: ToddyHoar fno 20 ;
[***4%*= CanckAM Corfiguraton === et
[Orinriation &S00 ¥ -00. 600 Z 80 600 e
[Ciplanse Drepih-20 74 ﬂ
[Bilkat Siza 5 150 000 ¥ 1 10000 7 45 000 Inkacaps
|Mosdal Size A3 800 '1_
[Modal St 701 000 g -
okl
T3
-
S

Hoe [Sobkd 0T [fommss  Cpob Tee 000 01 Tedddamis [Ta

Fixing the Billet
There are a number of ways in which you can fix the billet to the bed of the router, with foam

the easiest is to use Heavy Duty Double Sided Tape (BIO3502B] to hold it down.

Setting the Offset
Once the billet is fixed in the router the offset needs to be set as the router cannot see the

billet.
The offset position is the same as the datum position, which you set in QuickCAM Pro.

For this tutorial it should be X0, YO, and Z0

Set the offset
You are now ready to run the program and cut out the TeddyBear.
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T U'DENFORD

Modul Foam

ow dansity and low cost foam praduest with easy machining
r.'r-..r':r!' a5 whech 15 particularly sutable for quck 30 reslisation
of design daas

Billet size; 180mm & 100mm x S0mm Eact

MODELLING BOARD

A high density [0.47gms per cubic metre] board ideal for high definition 30 work,

Maodelling Board

For protobypeng high quality models

Billet: Size; 1 500mm x S00mem x S0mm Egsct BI2508K

PCB BOARD

Ideal for use in conjunction with YR CNC Milling 5, PCE manufacturing feature.

t‘:nppnr Coated Clad Pch Board [Single Sided)
Size: 233.4mm x 160mm  1.6mim Emact AX40078

Photo Resist Coated PCB Board (Single Sided)

High guality dip coatad positive working photorasist,

This high resolution photorasist contains & dye which gves & good
contrast against the copper allowing boards o be easily inspected at

the devaloping stage. Fanels are protected by a s y designed
ght-proaf blue film which allows them to be guillotined without the risk
of fracturing the photorasist.

Size: 233.dmm ¥ 160mmm x1.6mim Egct 4440080

E - j D E N FO n D 11 -.rilﬂliD]"Iﬂﬂﬂ 728000

denford co.uk




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 CMNC Router!”

W A A

= e arr—
-

Denford's On-Line Technical Forum is a free of charge
service that can be accessad 24 hours a day, 7 days
aweek

The On-Line Techmecal Forem is availahle to Oenford
customers, old and naw, and it coudn’t be easier to
uza. Just wisit bty Seaew denfordata.cam S bby and
regisber on ling........5"s that simple,

Denford's Ondline Techmeal Forum opans up the
traditional communication channels that can restrict
custamear and tachnical support, due to svalability of
staff, teaching commitments or different time zones

A multitude of topics ralating to Denford machinas
and software [both new and old) are covered within
the farurn, which is simple to search, and easy to usa,

Denford's Technical Team and Denford customers
trom around tha world ragulary log on ta tha farum to
offer support and advice and, mosk importanthy, post a
Soildtian l|'I'_Ir' all to sea.

i Ehep i
W DUT waossn

denfard.co.uk ISO9001 Compliant

Mg wall a5 offering comprahenshie tachnical support,
Denfard's Or-Lina Technical Forum anables customars
to share ideas and projects with other users, Media
slch a5 taaching matanal, projectwork, PDF's, imapas,
dremings and taxt documents are easily attached
MESSA0ES for all uzers to wew and comment an

¥ou can also read the latest Denford news before
anyone else, and keep track of machine and software
upgrades, some of which can be downloaded direct
from the Technical Forum web site.

The OrnLine Technical Forum has proved to be hugely
popular with customers. One recent user postad
a nate to infarm us that the Techmical Forum has
‘provided a wealth of information and support for our
2 Oyaarald Denfard CHNC machine, in fact just as goad
BS the support we receve for our brand new CHE
Router!”

Of course the traditional methods of phone and email
are soll avallable, but try out this now sarace by Sirmply
Iegging an to www denfordata.com bb/ and register.
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EERDENFORD
T: +44(0)1484 728000

F +44[0)1484 728100 Email: infoRdenford.co.uk
Danford Limitad, Armtags Road, Brighausa, West Yarkshira HDE 10F, England






