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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 show you how to navigate your way around QuickCAM Pro
and instruct you how to operate this software to manufacture an F1 in Schools car using the
Official F1 Model Block

This guide will cover all the steps required to convert the STL file of your car into a machined car body.

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

various options, you Image (EMP) . ..

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 here tells you the dimansions of
our model and dimensions of your billet.

Opening your Model

Select the 3D Model button 3D Model . .. |

x|
= | My Ciocuments = Denford = Semples = Paran » L5 | Sewch Ferrar L]
{rpanies = s Foslchar - L T
Fareiites [ml
§ Lbrariss in prevviess avalable,
& [Coosments
@ HLsc
= PRELFES o
B videcs
ﬁ; Hofvsmgriasg
B corp =] 2] co—) L]
Fila naemii: |-1 j STL filid = 410 j
| Open. --I Cancel |

Select the .STL file you wish to machine and click the open button| ©Open |~
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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 Invert Model
We do not use it for this tutorial.

EPEE B an o Wmam O W T S RE——
Fis T i e Flas el

Click the next button

Mext »
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Orientate Model

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

For this tutorial we will orientate the model so that the cartridge hole is on the left and the
bottom of the model is facing us so that we machine the right hand side of the car first.

In the illustration below you can see a large red arrow has appeared in the main display, this
represents the direction that the cutting tool will be coming from.

R

CHIER TR ERCHTELS

[
¥ =

\We need to rotate the model 180 degrees along the Y axis to orientate the model correctly.

Click on of the Y axis buttons twice % [0 —
-
As you can see these buttons rotate
.
the model in S0 degree increments v [o ( "')
Z |'3| =

Whether or not the model will need rotating will depend on which planes you used when
creating the model.
When your model is correctly orientated, click the Next button
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Set Cut Depth

This screen allows you to set the cut depth

P limy e e

b ULEET]

sy

iz rotg plats sy it e R

As we will be machining the car from the left and the right hand sides we could set this to
the centre, but as we will be using a ball-nose cutter this would leave a ridge down the centre
of the model.

For this tutorial set the cut depth to the bottom and we will create a custom offset later in
the tutorial.

Click the Bottom button | Eoftom |

Click the Next button MNexd »
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Set Billet Size

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

all] =

i Tmieg em Opiore s

SETEILTET g 7%

E '-" mn -E'

00 e o ok (<o o
v W
T mam zEmm
FTETL

i
28| | =le] ]| SET = T

Whilst the Official F1 in Schools Model Block is 223mm x 50mm x 65mm, we cannot use
this full size as part of the billet is lost to the aluminium fixture.

210 <A
B0 n‘-

Click in the Y dialogue box and type

50 2 T

Click in the Z dialogue box and type Autosize Billet |
65
Click the Next button MNext >

Click in the X dialogue box and type 210,000 )
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Set Model Size

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

Pin Tasdiy P ol Hel

eom A AT TS N ]

Having designed your model to a certain size you should cut it out the same size.

Check that the scale is set to 100%

Model Dirmenzions

X [203000 =&l
y [c0000 =

2 [f5000 =

Scale

100,000 =2 e

Fitto Billet |

Click the Next button

Mext >
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Set Model Position

This screen is where you set the position of your model within the billet.

ST, (RERTRAE

ol e i ol iy el s el
4 L e R ]
l: e

e | et & I

+Fe
|
N s vanm Tl AT
I' Ll ol = L]
el =1 0] pasiit ]
ey FLETL,
r

It is very important to get this correct as the cartridge hole is already in the billet and has an
aluminium post inserted into it, getting the model position wrong may cause damage to the
fixture and possibly break a toal.

The Z position is up and down but as your model is on its side it is best to think of this as
moving the model left and right. As the cartridge hole is in the centre the model should be in
the centre. 2
Ensure that the values in both of the Z dialogue boxes are equal B %L}

0,000 -l §

The X position moves the model left or right, as the cartridge hole is on the left the model
should be moved as far to the left as possible. XY Posibon

Ensure that the value in the left X dialogue box reads O L -

The Y position controls where the base of the model is, xooon =
as the balsa blank has the tether line guide already
machined in it the model should line up with it.

Ensure that the bottom Y value reads O

This model is the same size as the billet in the Y and Z

directions making it easier to position.
Click the Next button MNext »
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Set Boundary

This screen is where you can set the boundary.
AL o] 5]

Fir Twim Yew Opion  Hoo

5 B IE LY LAY

i Dk bt g B W L ki
e g el

4P [ b
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T 1000

[T T ES0E0

ke FLATL
Fio L

as the billet.
Click the Billet button

Click the Next button MNext »
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Setup Tools

Manufacture of the F1 in Schools cars 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 either your billet or the F1 fixture.

The screen below is where you set-up tools.

AL oLl 5
SETU P OO

. ||",| _'

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.

VACHIN NGNS

b3

Click the Add button Add

The window below will pop up.

BE rhoose & machining plan . .. |
FJ!I[I.H iE lr;:ri .!Eﬂ
i b
."-'.}J. Area Clearance | - _"":"c"‘:";:"'u
» k. _______ | |
Corser Oiffset Pas .-f'L Raster Fmishag ﬁ;}.f Constant Stepaver
|! “I —
> > [ 5
e Spiral Miling Pa = Raster + Waberleg == BuseRaster
swl E—

'} Raster Aoeghing
L

n e .
&I# 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.
For this tutorial we are going to use a Raster roughing and a Raster finishing plan.

Click the Raster Roughing button =P RasterRoughing
—
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Raster Roughing

The window below will appear, this is where you set the parameters for Raster roughing.

Edit parameters for the new plan _

Desciptian IFI.:xlcr Roughing

Toal: [T 1 - 0-6.350mm « 1/4" Ball Moza l-l o o=
| _ [0.000 — BT
Step Over: [5 00 Al <o fonoon  Adl Y [oom =[50 000 =l
F Creghe veslios 10 oErs I : T i =
2 [sow = [ooo [—
Step Down: m T Adectnee Stecdman
] - Siet Boundary bo ...
Feedrate: [E000.000 - Spindie Speed; |23E||]EI - Eilst Wadel | Eminm...]

Sale Height: Al Rast > Y ~Cuk Direction—————
sleHeight: [5000 & erAngle: [270 y e
Finiighifig Amount |1 oo - Riamg In R adivs: |3|:||:-:| == % BiDirectional
. — " Diown Ml
Use contact areaonly [ Farallel pencil count: |- =&l £ Up Wil
0k Cancel

Enter the details shown below

Raster Roughing Parameters

Tool Data
Tool 1,/ 4" Ballnose| This should already be selected
Step Over B0%| This is a percentage of the tool diameter, it wants to be high to remove material guickly
Stapflnwn 19mm | Step down for balsa is 300t of the tool diameter
Feedrate EDDDmm‘;’s Feedrate for balsa s 5S000mmn
Spindle Speed 23000rpm | Spindle speed for balsa is 23000rpn
General Machining
Safe Height Smm)|This is the height above the billet the cutter moves n not cutting, Smm should mi
the fidur
Fil'liIHI'IEA.ITIﬂIJI'It 1mm|To get a good finish some materal needs to be left for the finishing plan, this will leave
1mim all over the mode
Rlsterﬁnglt 2701%ou should raster accross the agrain, 270 degree will sta n the left where the rtridge
le . As your model ikely comes to a point it s not a good idea to start on the right as it
nay break away when machining the 2nd side
HIITIP-I'IHIE“IIH- SN CMEC tooks are designed to cut sidewsys and not straigind down ko get to the desiret
cutting heght the tool moves down | .-.|l":|l'|| tion and this 1s the radius of tf k& spir |
Parallel pencil count M/ A| This option is for fine finishing only and will be greyed out here
Cut Direction Bi-Directional|\VWhen rastering from front to back this will cut in both directions
Machining Boundary
Ertar all othar parameters first then follow the instruction balow

Click the Custom button  Custom. |
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Creating a Custom Border
A custom border window will appear and the main display will change so that your model has

a shaded box over it as shown below

alif] 3

WTACHIN NG IRIANS

H

-
&

.

[ ] ‘hemy: o i 11 sty mgch plary mall s 1
ol CHC g Plght' mcssit ook o a alan
2 chagrn iy et Plom corsberlony e 6.
o Pl | 2 e ekl ] it i
.

L] g ]
T B T
15T
Lisk

[Halrs] IIJ’DD\I pavriei] BT

The shaded area is the area that will be cut with this machining plan.

X Minimum
Do not change this from O, increasing it will miss part of your model, decreasing it may
cause the tool to hit the aluminium post which is inserted in the cartridge hole.

X Maximum

This should be the same length as your model, modify your model before exporting the .STL
to include a tail-stock so that it will not break when making the 2nd side of the model, as can
be seen in the image below.

Tailstock modelled into the nose of the model to
prevent it from breaking away during machining.
X Maximum has been reduced so part of the
model protrudes from the shaded border, this
ensures the tailstock will not be parted off.
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Y Minimum

As you are rastering in the Y direction it is a good idea to extend this boundary by at least
the tool diameter so that the tool is accelerating / decelerating / and changing direction in
fresh air. Make this -8mm.

Y Maximum

As you are rastering in the Y direction it is a good idea to extend this boundary by at least
the tool diameter so that the tool is accelerating / decelerating / and changing direction in
fresh air. Make this 58mm.

Z Minimum

As you are cutting from both sides you want to cut down to the centreline of the billet which
Is 32.5mm, but as you are using a 1/4" (6.35mm)]) Ball-nose you need to go beyond the
centreline by the tools radius so make this -35.675mm.

Z Maximum

This is the top of the billet so should be Omm

ML
WAL | D PR

.

i Bl cvaien y mbarky nagch plery vl s e

[T ) o s ) = A e
v T ' 5000
Z BE0E =

=L
Lk

Click the OK button oK |
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QuickCAM Pro will now calculate the Raster Roughing plan using the parameters you have
entered.

Depending on the speed of your PC this may take some time.

On completion your screen should look like the image below.

Mo Toplen Wew Colise  Helpo

L T

Lo Sow | e | ke |

L g rees machirimg et bess The aboses ket
B emioicn s v e ne
Sl CHC pacagn, Mgl mcass: ik a\-l:ln
b e d clrmp Pl mrde s B
o I Cl e -I'\Hdll'du-.lldlh-&k’l’\l

b
Hiecd ¥ I

ml: II:IOI Firi= 1|

2 B0
i H-II.

You are now ready to add a finishing plan.
Click the Add button Add

Click the Raster Finishing button ‘*j'} Raster Finishing
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Raster Finishing

The window below will appear, this is where you set the parameters for Raster Finishing.

Edit parameters for the new plan B
Diexcriptiorn |F|astn‘ Frizhing
- s
Took |7:1 . 0.6 350mm - 1/4" BalNoze % Minimm
Step D o X |oooo = |2m":":":' ‘i‘
W % i
ep {08 — IR [ = o =
¥ Cieste vesticel slep mer : = =
|-5675 = |00 &
Step Down |= 0 = [T Adephive Stepdawn
=_al
) Set Bourdaty to .
Feedrate: [5o0n & Spindle Speed: [73000 & itt |  Model | Custom. .|
Safe Height |5 000 Raster fngle: | 270 ] —Cut Direction—
— = " One ‘W ay
Finizhing Amounk |EI 000 =& Rampln Radus [2 000 - i BiDirectiona
- . — " Down Mil
Lse contact sres anly [ Paraliel perncl coun: | -  Up Mil

0k, Canced

Enter the details shown below

Raster Finishing Parameters

Tool Data
Tool 1/4" Ballnase| This should already be selected
|Step Over 58| This is a percentage of the tool diameter, it wants to be low to give a good Binish. Bebween
20% and £ ; recommended, this is a trade off between gualty and time
Step Down M/ A This will be greyed out as it is & finishing plan
Feedrate 5000mm,/ s|Feadrate for balsa is B000mm/ s
Spindle Speed 23000rpm|Spindle speed for balsa is 253000rpn
General Mﬂl:hlmng
Safe Height Bmm|This is the height above the billet the cutter moves to when not cutting, 5mm should miss
the fisbure
Fhill'lil‘lgﬁ.l‘l‘lnl.l‘l‘t Omm| This is the finishing plan so set this to Omm
Rﬂﬂ“‘l‘mh 2701 ou should raster acc -*--||I"'|'-|:| 27 ""!:Il'l'-.'.'-|*--|'-I'I.III|"|: eft where the cartrdge
hole is. As your model likely comes to a point it is not a q idea to start on the right as i
may break away when machining the 2nd side
Min Radius 3|CHC tools are designed to cut sideways and not straight down, to get to the desired
cutting height the tool moves down m a spiral motior I|l|" s is the radius of that spiral
Parallel Pﬂﬂﬂi count N.,.-"A Thas option is for fine fimshing only and will be greyed out here
|mﬁr‘=m BHDirectional | \\When rastering from front to back this will cut in both directions
Magchining Boundary
By detault the machining boundary settings here will be the same as you used tor the raster roughing, no need to change these
Aftesr fllir I_Ii' parameters above, follow instructions below

Click the OK button K |

Like the Raster Roughing this may also take some time to calculate depending on the speed
of your PC.

Once the calculation has completed.

Click the Next button Next >
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Toolpath Simulation
The Navigation panel on the right of your screen now has the video control buttons shown

below

Click to Play
simulation

Click the Play button to run a simulation of your toolpath
It should look something like the one image below.

Click the Next button

>)

e =

Showe

Mext >

Speed

Fast
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CNC File Output

This is the final screen where we create the CNC file which is a .FNC file.

Setting the DATUM

For the F1 in Schools models we set the DATUM as the axis of rotation which is in this case
the centre of the cartridge hole.

Set the DATUM to the values below

X0

Y29

Z-32.5

Post Processor

QuickCAM Pro includes a number of Post Processors to enable you to create programs for
makes of CNC machines.

Pt Progeceo
| DEMFORD (METRIC) - Millng |

DEMFORD FLOATING HEAD METRIC] - Miling
OEMFORD JHCH] - Willing

e oo ey For Denford Mills and

1] 1 1= | L B 1

BOMFORD V10 Milng . Routers select Denford
EDLICAM - kil . apge

LABVTILT rli..'_l (MetrlC) - Ml”lng

LAREEH CAMTOOL ROUTER - Miling

MACHS - Miling

MUILTICAM ROUTER - Miling

PACER - bl

FROLIGHT - Mlling

AOLGKD HODELS - Miling
SHOPBOT - Hillg
TECHHO-G-CODE - Miling
TORMALH - Toamasch Inch

TREHD - Miling

TRLEEC PHC [IHCH] - DS M bnperis
TRLAC PHE - DOS ke

Select Denford (Metric) - Milling
Click the Post Process button Post Process
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Saving the CNC File

A "Save As" dialogue box will have popped up.

As you will be machining your model from at least 2 sides it is a good idea to create a new
folder with the name of your model, as you can see from the image below | have created a

folder called "New Model".

How you save the file depends on which fixture you are using.

[—— i
G'\,,_:l' = Hewa maxis T El Zgparch bew modd H
Crpanios v Pew Fokder R
E- 2] Hoe - Cube rcalfind [ Tree mm |

I ek s e radch oA S8
i Dowrloads
| Faoent Places
i v
o Piceth M
o Librsres
+| Dourmenks
@ MaEk
T
B v
wl Hewmeinraan :I
Fie e | HEE =
Sawt 25 byt |ENFORD (METRICH - Ml Fies (% rc) =
= Fide Folders Sansn t Cuncal E
st

F1 in Schools Car Manufacturing Fixture
You have just created the toolpath for the right hand side of your model so name this file

RHS
Type "RHS"

Click the Save button Save

Wait while VR Milling V5 opens

Your CNC file is now showing in the editor window, we are going to make some changes.

Highlight line 1 and change it to the text below

(File: LHS.fnc

Hit the Enter button to create a new line

Type "M71"

M7 1 is a miscellaneous function which mirrors the Y axis

From the Toolbar select >File>Save As

Save the file as LHS
Type "LHS"

s Virtual Beality CSC Filbng - Ve S560U6SS - ROUTER 2608 PRO
Pl Ot Sehp ‘Windoms Ltities Help

Click the Save button Save

You have now created the Right
and Left programs for your model
and are ready to start machining

::‘|ﬁlq| "
it
(File: LHS Tnc .
Ml

[ Datum s =52 500 from top of Billet !
e QuickCAM Configuration ===
[Onentation 290000 180000 &0 000
[Cutplane Depth-66 000

{Billat Size -2 10000 v 50000 266 000

[Model Sipe x2S 000 LE

=] ot A3
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4th Axis F1 in Schools Car Manufacturing Conversion Kit
Follow the instructions for the F1 in Schools Car Manufacturing fixture

Open the folder which contains the files RHS.fnc and LHS.fnc

Rename RHS.fnc to 0001.fnc

Rename LHS.fnc to 0002.fnc

We now need to create a subcall routine which will automatically rotate the 4th axis and call
the programs 001.fnc and 0O002.fnc

In VR Milling V5 you need to create a new file

From the Toolbar select >File>New

Type the following:

M70

G00 A90

M98 P0001

GO00 A270

M98 P0002

G00 A360

M70 is another miscellaneous function, it mirrors the X axis. This is required as on the 4th
axis the cartridge hole is on the right hand side.

GOO ASO0 instructs the 4th axis to turn 90 degrees

MS38 PO00O1 calls program 0001 .fnc and executes it

GO0 A270 instructs the 4th axis to turn a further 180 degrees

M38 PO0QOR2 calls program 0002.fnc and executes it

GO0 A360 returns the 4th axis to the start position

Save this file in the same folder as program 0001.fnc and program 0002.fnc

Save this file as

Subcall.fnc

This is the file which you will run when using the 4th axis to machine an F1 in Schoals billet.
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Machining the F1 in Schools Billet

If using the 4th Axis go to page 29, the instructions from
pages 25 to 28 are for the F1 in Schools Car Manufacturing
Fixture only.

ST e e .

F1 in Schools Car Manufacturing Fixture

The billet should be positioned in the machine as shown in the image below.

Note that the tether line guide slot is facing you, this is set up for the right hand side to be
machined

When tightening the bolts circled in the image above always tighten the right hand side
before the left to prevent the billet from being twisted.

Ensure that this cutout is at the
bottom. As the bolts are tightened
onto the aluminium bar that goes over
this bracket the cutout closes up and
secures the aluminium post which is
inserted into the cartridge hole.

On the left hand side the bar which is inserted into the cartridge hole has an aluminium block
around it with a cutout, ensure the cutout is to the bottom as shown in the image below.

Set the datum to the left hand side of the billet with Y and Z on the centreline of the
aluminium bar as shown on the next page.
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Setting the DATUM
X Axis
Touch the tool onto the left hand side of the billet as shown in the image below

In the Tool and Offset Editor window select the X
axis datum offset button

Toad and Offset Editor

[Work Ofcets | Taoling Date | Tool Library

EJE EI dth» iz_F1 Fuxlure_Centre

:

vl ul Ofissi

Ath Asis_F1 Fisture_Cenlie |
Y Mz
92785 B2 lmél
R

“302.213

im.HUF |H-ud‘i'|u: Fead

Type the value shown below into the offset amount
Offset Amoun =21 (Tool radius) 3.175

Click the X Minus button I % Minus

Click the OK button 0K |

You have now set the X axis
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Y Axis

Touch the tool onto the front of the aluminium bar as shown in the image below

In the Tool and Offset Editor window select the Y axis
datum offset button

Tool and Dffset Editor

4th Axis_F1 Figture_Centie

Defatilt DFfset
4th Axiz_F1 Fixture_Centie |

ITI]M;HEIF Machine: Fleal

Type the value shown below into the offset amount.

Offset Amount: [9.175 =24 (Tool radivs) 9.175
This is the radius of the tool and the radius of the bar

Click the Y Minus button I Y Minus

Click the OK button 0K |

You have now set the Y axis
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Z Axis

Touch the tool onto the top of the aluminium bar as shown in the image below.

In the Tool and Offset Editor window select
the Z axis datum offset button

Work Offzets | Tooling Deta | Tool Lib
% Ath Azie_F1 Fixture_Centre

De:cliptiun

Diefaul Dlfset
4th Axis_F1 Fixture_Centre |

|Tmm.muF Machine Red

ContralPanel
Program Pastan M: 5
TX 0.000 T:1
i i TY 0.000 | %
To do this the Y axis must be at O D1: 6.350
. T2 0.000 cpide @

Go to the MDI tab in the Control Panel

Type "Y0" o] s | oot 9

Press the Start button n i |E|E"?1

Start gl

Go to the jog tab and lower the tool onto the top of the bar [?Eﬁil
Type the value shown below into the offset amount. M
6 Fead Spindie
This is the radius of the bar I@ I@
oo% oo%
Sm:m
Difset Amaur: B = (Sl Block) Frog. F-5000 min 58000 RPM

Actual: F:5000 mmdmin - 5-8000 RFM

Click the OK button O |

You have now set the Z axis and can run the program
RHS.fnc, when this is finished simply rotate the billet and
run the program LHS.fnc

i I Click the Z Plus button |  [1/]zPus
[¥]zPus

1] 2 Miwe |

ok | Concel |
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4th Axis F1 in Schools Conversion Kit

The billet should be positioned in the machine as shown in the image below.

Note that the tether line guide slot is at the bottom closest to the bed of the machine and
the cartridge hole is on the right, the cartridge hole should have the aluminium cartridge
fitted into it and this mates up to the tail-stock of the 4th axis.

Aluminium cartridge inserted into the cartridge
hole in the billet. Note the hole in the centre, this
locates onto the 4th axis tail-stock.

The tail-stock must be aligned with the chuck of the 4th axis.
To do this fit the spiked drive into the 4th axis and slide the
tail-stock up to it, adjust the 4th axis so that the centre point
of the drive and the point from the tail-stock align with each
other.

Use these bolts to loosen the tail-stock in
order to align it with the chuck.

The aluminium block which holds the billet fixes into the
chuck of the 4th axis.

The 4th axis does not have a datum switch, this means
that whatever position it is in when you connect to the
router is taken as O degrees.

Use an engineers square to set the aluminium block so
that it is parallel to the bed of the machine and then
tighten the chuck on the 4th axis.
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Setting the DATUM
X Axis
Touch the tool onto the right hand side of the billet as shown in the image below

In the Tool and Offset Editor window select the X axis datum

Towd and Offsek Editor

[work Ofsets | Tocling Deta | Tool Library |

4th & s _F1 Fslure_Centre
| % |

Description

[ralaul Ofis=i

2
-68.295 EE% '9.4

im.MUF Machine: Real

offse hutton
Offsat Amount F% (Tool radis) Type the value shown below into the offset amount
3.175 I 3 Minus

Click the X Plus button

x|

Click the OK button

You have now set the X axis
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Y Axis

Touch the tool onto the front of the aluminium bar as shown in the image below

In the Tool and Offset Editor window select the Y axis
datum offset button

Tool and Dffset Editor

4th Axis F1 Fizsture Cenltre

[Description

Default DFfset
4th Axis_F1 Fixture_Centre |

:53.295 2& lg.él

ITIJM:.HIJF Machine: Fleal

Type the value shown below into the offset amount.

Diifest Amaunt: 11 5675 % (T ool radius) 15.675
This is the radius of the tool and the radius of the bar

behind the aluminium block which holds the left hand
side of the billet

Click the Y Minus button ¥ Minus

Click the OK button oK |

I (o] ¥ Minus X ¥ Pus |

ok | Cancel |
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Z Axis

Touch the tool onto the top of the aluminium bar as shown in the image below.

In the Tool and Offset Editor window select
the Z axis datum offset button

Work Ofisets | Tooling Data | Tool Lib

K ; Ath Azie_F1 Fixture_Centre
DE:t.Ii[H:iﬂn

Drefandt Difset
4th Axis_F1 Fixture_Centre |

IT.I]I’IH:.HI]F Machine Red

Control Panel
Program Pastan M: 5
TX 0.000 7
- - i¥  00u0 T
To do this the Y axis must be at O D1:6.350
. 4 0.000 spide @
Go to the MDI tab in the Control Panel
Type "YO" Hml Jog I MIIM_DI EI
Press the Start button n " |E|E"‘31
- 25
Go to the jog tab and lower the tool onto the top of the bar [?Eﬁil
Type the value shown below into the offset amount. %l
12.5 Fead R
This is the radius of the bar I@ I@
[100% [100%
Difzet Amourt: |12.5| =2 (Slip Block) sﬁ;:iﬁ e 58000 FIFM
Actual: F:5000 mmimin 5-B000 APM

Click the Z Plus button |  [1/]zPus

Click the OK button O |

] 2 Minus | I ]z Pe You have now set the Z axis and can run the program
Subcall.fnc which will automatically rotate the 4th axis and
execute program 0001 .fnc and 0002.fnc

m:]:m|
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Running the Program

F1 in Schools Car Manufacturing Fixture
Open the "RHS.fnc" file that you created on page 23 of this guide.

4th Axis F1 in Schools Conversion Kit
Open the "Subcall.fnc" file that you created on page 24 of this guide.

Running the Program

F Posit M- 5
On the Control Panel, ensure that you are in Auto mode X o Dﬂ“;ﬂﬂ T
Be sure that Turbo Mode is turned on Y ﬂ.ﬂﬂﬂ ;1 ggg
Make sure that Material Overide is turned off Z 0.000 cprce @
Chek that the Feed Rate Overide on the front of the I_
router is set to 100% Hﬂldil s M El

R =
B

| 100

Status: |Heady

Prog F:1750 mmdrin 5: 3000 RP#
Actual F1780 mmdmin 58000 RPM

With the file control buttons select Stop, Rewind, then Start

O W O

Start Stop Revand

Whilst you could just press Start, the above method is safer as it will ensure that you do not
start a program part way through which could cause damage to the fixture and the tool.

F1 in Schools Car Manufacturing Fixture
When the first side has finished turn the billet over, instructions for fixing the billet are
on page 25

4th Axis F1 in Schools Conversion Kit
When the program has finished remove the finshed design
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EERDENFORD
F1 in Schools Package

A COMPLETE PACKAGE INCORPORATING DESIGN,
ANALYSE, MAKE, TEST & RACE

The F1 in Schools Technology Challenge stimulates a student’s interest in, and understanding of the
entire process of design and manufacture. Through involverment in the F1 in Schools Challenge, students
will gain first hand experience of tearmwork and communication, whilst encouraging individual flair and
confidence. The F1 in Schools Challenge provides students with the opportunity to reflect industrial
working practice of developing & product from concept, to prototype to production,

Plan Design

Walarhang =

WOrSEeENFoRg

f1inschools.com c € ,

Ideal for v== in conprcbonvath [N BCHOOLES



I DENFORD

F1 in Schools Package

n support of tha F1 in Schaols Technolagy Challange. Denfard
offer an F14 Package, wnich incledas all of the equipment
*efuirad to get you up and running for thit Vi
educetonal progect - covening Design, Analyse, Make, Tast &
Hace

A brief overview,
1. Plan: Prepare a business plan, develop a budpet and raise
spansorship. Teams a E Wiabarate with

ndustry and creste

2. Design: Lising 30 CAD [Computer Aided Design] softwara
design an F18 car of the fubure to the specifications set by
the Intermatanal Bules Commktes just like in Farmula 1,

The F1 in Schools Package:

DESIGN

Aarndeskt A Desgn, Uraiong S Smulaban Soit
ICRARA T Ay xeacl Pl Foasting A S0 W [R4TE

AMNALYEE

virtual Wind Turne {WT) Softeare [single loenoe]
MAKE
LAL W hores Uptsons

Car Manufacture Fixture

Cansumabhles - Dloodhound 5506 & Formab 12 Class Cars

* ah Salan W E
4] s Wehood Sla k.

FDENFORD

PACKAGES

3. Analyse: Aerodynamics are analysed for drag coefficiancy
r & virtusl wind tunnel using Computational Flud Dynamics
Softwara [CFD).

4, Make: Lising 30 CAN [Computer Aided Manufacture]
softwara team evaluatas the most efficient machining
strategy to make the car

5. Test: /A Brooynamics ara tasted 1 wind and
SMOKE BUNNeIS

B. Race: Time to tast what your team has worked sa hard
together to achieve: a winning car.

Router 2600 PRO

For the full range of F1 consumables & race
equipmant See pages 72 - 77

Get in touch...

T: +44[0]1484 728000

derford.co




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






