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L adybird Project - Vacuum Mould

Prerequisite Mould drawn and saved as “STL” file from Solidworks

Focus of the Lesson On completion of this exercise you will have completed:

e Opening “STL” file

e Setting Machining Constraints
Set up Tools

Select Machining Plan

Post Process

Set Machining Parameters

e Set Tool Offsets

e Machine the Mould
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PREPARATION FOR MACHINING (Denford)
OPENJVIODELYIBVMP;
Opening the Model Q
Start the QUICKCAM PRO programme. \M
| Image (BMP). .. |
Click on the 3D model button on the right of the
screen (Figure 1).
Figure 1

Locate the STL file from the saved
location and click on Open (Figure 2). X Open B

Look in: CADCAM -9 T E-
QuickCAm Pro will import the mould Name . Date modified T
design (Figure 3) o Ladyhird. 24,/03/201017:42 A
There are number of steps which need
to be undertaken before proceeding . '
with the manufacture of the mould. File name.  Ladybird. | Open |

Files of type: |STLfiIes [*.stl) v| | Cancel |

Figure 2

Figure 3

Click the Next button to continue.
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SETTING THE MACHINING CONSTRAINTS

Orientate model

ORIENTATEIVODEL

Align the direction of cut on screen, as shown by the red

Y
®

pointer, to match that of the CNC machine cutting tool. ® 20 =
v 0 -l

This will allow you to achieve the desired cutting direction z 0 2l

and is done by adjusting the X, Y and Z axes. Reset

In this case the X axes is set to 270°, but the Y & Z are left at 0 (Figure 4). Figure 4

Click on the mould & hold down the left mouse button to rotate the mould to get a better
view of the new cutting direction (Figure 5).

Figure 5

Click the Next button to move to the next screen.

Selecting Depth of Cut @E@W@m

There are two default settings: @
Z Cut Depth
* Centre 60316 - | Centre |
= Bﬁum
e Bottom
Figure 6

The depth of cut can also be set manually, by typing

in the depth required or using the up/down arrow keys (Figure 6).

For this exercise the depth of cut is set to the Bottom.
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Click the Next button to move to next setting.
Set billet size SETYBIL'CE T4S1ZE]
The billet size is the dimensions of the material from Tt ¥ 196000
which you intend to make the mould. v 125000 Al
The billet size on this occasion is slightly larger than the Z |8 =
finished mould and is set by adjusting the X, Y and Z
dimensions of the billet (Figure 7).
Figure 7
Alternatively, you can auto size the billet. If the billet is
auto-sized the programme will set the billet to the same dimensions ‘@Eﬁ’mﬂ@m
as the model. 7 B
The model and billet dimensions can be seen in the bottom right : ;z:zﬂ z
corner of the screen. Scdke
Click the Next button to continue. e
Set Model Size
The model size will be set to the actual size of the model by default Flgure 8
but can be adjusted by setting the X, Y and Z dimensions (Figure
8). SETgNVODELYROSITION]
ey £ Fosition | g gog 2l
Selecting Fit to Billet means the model will be set to the same size ¥ *
as the Billet.
0.000 = F
Leave the default settings and click Next to continue. e
Set model position Y}jé :
. . , L a2y
If the model is smaller than the Billet, it can be moved within the HBB
billet. [Pale 3N
This is done by manually changing the X, Y, position values or Figure 9
alternatively by selecting one of the nine positional squares to move
the model to the desired location (Figure 9).
Click Next to continue.
Set boundary SETJBOUNDARY;
The boundary can be pre-set to the size of the: ’E‘ |
e billet or T
° m Od el i Extend Model Boundary:
w0 [0.000 -
Figure 10 shows the model boundary set to the size of the billet. v (L0 =

Click the Next button to move to the next setting. Figure 10
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SET UP TOOLS

The model and billet parameters are now set, but the
correct cutting tool must also be selected before

machining begins.
Selecting the required tool

Click on the “Edit” button (Figure 11).

ool

Ball Nose 174"

Ball Nose 174"
Type:

@ BallNose
@ Flat

“3

Diameter. 6.350

[

Length: 75.000

Flute Lenath:  40.000 =2

B

Ball Nose 2 mm
Ball Nose 3 mm
Ball Nase 5 mm
Ball Mose € mm
Slot Drill 1.5 mm
Slet Diill 2
Slot Drrill 3 ram
Slot Crrill 4 ram
Slat Drill 5
Slot Drill & mm
Slot Drill & mm
Slot Drill 10 mm
End Mill 1.5 mm
End Mill 2 mm
End Mill 3 mm
End il 4 mm
End Mill 5 mm
End Mill & mm
End Mill & mm
End Mill 10 mmn
Engraving Tool 1/8"
FCE Engraving
Face Mill 40 mm

Figure 12

should be checked and altered if necessary. This
includes tool diameter, length and flute Ilength.
This is vitally important as the tool diameter is
taken into consideration when calculating the tool

path.

Click OK to confirm selection and to close the Tool Editor
Window. The selected tool now appears in the 1% slot of

the Setup Tools window (Figure 13).

Be extremely careful when setting tool parameters

as the wrong length of tool or wrong

TECHNOLOGY

flute length inputted could lead to the collision of the cutting tool holding

device with the billet

Click Next to continue.

Leaving Certificate Technology
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No [T Dion. | Type -
L 0.000 Slat kil
2_ 0.000  UnDefire
3_ 0.000  UnDefirn
4_ 0.000  UnDefire
5_ 0.000  UnDefire
E_ 0.000  UnDefirn
?_ 0.000  UnDefire
8_ 0.000  UnDefire
9 0.000 UnDefin-'
Edt ...
| e ]
Figure 11
In the tool Editor window
click on the down arrow to
display the tool library
(Figure 12)
From the list of available
tools choose the Ball Nose
Ya" (Figure 12).
All relevant data
concerning the tool
No [T Dian. [ Tyoe -
L Ball Moze 1/4" B.350 Ball Mos
2_ 0.000 | UnDefir
3_ 0.000 | UnDefir
4_ 0.000 | UnDefir
5_ 0.000 | UnDefir
S_ 0.000 | UnDefir
?_ 0.000 | UnDefir
8_ 0.000 | UnDefir
9 0.000 UnDefinuv
Figure 13
5
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Machining plan Planp
The machining plan is where the type of cut required is e L &
selected. There are 3 types of machining plans: -
| Load || save || Cear || Clculate |
e rough cut, & Add new machining plans here. The above list
« finishing cut L e T e
+  fine finishing cut. ot v s o o
modsls.

Click the Add button to begin selecting the required plan Figure 14
(Figure 14).

The type of plan required will often —
depend on the geometry of the mould. | & chessee machining plen. =)

As a plan is selected it will be added to Roughing Plans
===

a plan list. _ - .
@Area Clearance ﬁ@ﬂ Horizontal Area Clear 15 Fiaster Roughing
The plan list shows the order in which S— —

each plan will run in the final CNC IFinishing]Blans:]

programme and can be saved for reuse
|f required. % Corner Offset Passes % Fiaster Finishing @ Constant Stepover
When you select a plan you have the @ Spiral Miling Passes %Hasteuw‘aterline = Base Raster
opportunity to edit the parameters for
that plan (Figure 16). The parameters FinelFinishiPlans:

re pr h fault val
are p eset to the de ault values @ Pencil Miling @ Parallel Pencil Milling @ i aterling Milling
according to the tool data you have —-— —
already input. This includes information e

such as spindle speed, feed rate and Figure 15
step down distance. However, you
can adjust these values to suit
your particular needs.

Edit parameters for the new

Description:  Raster Roughing

S
. Tool: [T:1 - 0:5.350mm - Ball Nase 1/4" = i M
Select the Raster Roughing Cut S [5080 mT <-a> gzsueuu -] = U
and change the Step Down value : eatevem;sggom =% Yo 500 Al 1000 -4
. . z ; Ll Al
to 4mm as shown in figure 16. step Dowf B e =

Adaptive Stepdown
Set Boundary to ...

= [ Bt | | Model | [Custom.. |

Spindle Speed: 3000

pr|

il
—al
=~

Click Ok to continue.

T
When a plan is selected the SefeHeht 5000 4]  RasterAnge: D = S

- - © Oreway
SOftWa re Ca|CU|ateS the maChInIng Finighing Amount: 0,000 L\;\:: Ramp In.Hadlus: 3.000 = 0 g;[:\::]e'c\:‘llt:ﬁnal
pathS (F|g ure 1 7) ] Use contact area only [ Parallel pencil count: |5 = 0 Up Ml

QK ] [ Cancel
Figure 16
Figure 17
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The plan is added to the Machining Plans list.

MACHININGIEL'ANS;

Select Raster Finishing as the finishing cut and the

. . . = - Razter R hi j‘l
plan is added to the list (Figure 18). V| S P =t Rouching
— Up
Click on the save button to save the machining plan. 3 Do
2 é—/é‘ Raster Finishing [T:1] 0
-—— '
Tool path simulation
Figure 18

Having completed the machining plan it is important

to check for any unidentified problems and that the machining plan will give the desired
outcome. This is done by through the use of a tool path simulation.

Click the (Play) Run Simulation Button (Figure 19).

The speed of the simulation can be adjusted from slow to very

fast by moving the slider to the right (Figure 19).

The software will simulate the machining cycle (Figure 20)

FOOUPATHISIMULATION]

n I vﬂl

Figure 20

Leaving Certificate Technology
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Fast
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Post Process CNCIRICEIOUTEU T

File output

@ Daturn Pozition:
When the simulation is complete and you are » 0.000
satisfied with the predicted outcome the file is sent

IS

w0000 —
to the VR Milling programme.
Zz 0000 —
Click on the Next button to proceed.
Fozt Proceszsor:
DENFORD [METRIC] - Milling -

Check that the correct machine is selected (Figure

21) and then click on the Post Process button. Fost Frocess

At this point the file must be saved as an “fnc”

Figure 21
milling file in order to be recognised by the
Miller/Router machine. Name the file “Ladybird”
and save it to a location of your choice (Figure T sovens o1 =
Savein: CAD-CAM - ¥ =
22) ' Name ° Date modified Type Size
Neo items match your search.
When the file is saved the QuickCAM PRO
software will automatically open the VR milling
programme and the posted FNC file will be loaded
and ready for machining (Figure 23).
A ile name: [Ladyhird | ave
If for any reason the VR Milling Programme does " =
. ||y it can be manua”y Opened Save astype: | DENFORD (FLOATING HEAD METRIC) - Millng Files [*fnc) v [ Coneel |
not open automatica
and the relevant file selected. Figure 22
- Virtual Reality CNC Milling - Ver: 5.31.0.480 - MICROROUTER o= ]
File Edit Setup Windows Utilities Help
Ladybird..fnc )
= c
8 =
[File: Ladybird. fnc __93)|
{******** QuickCAM Configuration ******* b __:1
{Orientation X:-90 000 Y:0 000 Z-:0 000 I—
{Cutplane Depth-62.475 SR
(Billet Size X:185.000 Y-120.000 Z:62.475 =
{Model Size X:185.000 Lfi ) ".-‘
{Model Size Y:120.000 x| of 22057 =

N20 Y (TR0 G| "NERG
g ﬁvsn 20 S NASE!
40 3

@-{"{/ﬁl Nap G| Nzl ‘ nm

Metiic | Skip Block OFF | Continuous | Cycle Time 00:00:00 | Ladybird..fnc  |Default Offsets

Figure 23

Leaving Certificate Technology 8



. i SUBJECTS
Ladybird Project SUPPORT

Creating a Vacuum Mould (Denford) t4 TECHNOLOGY
SERVICE

Running the Denford CNC Router
Securing the work

The billet to be machined should be secured to a waste piece of material which in turn is
secured on the table by the locking clamp.

For safe operation of the Router the billet is attached to the top of the sacrificial waste
piece to give the workpiece extra height and position it within the safe operating
parameters of the machine tool.

Tip:  In order to stop lifting of the piece when locking in place the clamped side of the
sacrificial piece should have a 45 degree bevel machined on the edge.

Setting the machine parameters
Before running the CNC Router there is certain information which must be input.

Referencing the machine position

Once the FNC file is open connect the computer to the CNC machine by clicking on the
relevant icon (right menu) as shown in Figure 24.

& Virtual Reality CNC Milling, - ROUTER 2600 PRO =X
Fle Setup Windows Utlities Help
R -
ﬂ Ho| @ T 0.000 T
— H1: 0.000
%% Iy 0000 397
; r Z 0000 Spindle: 4

{File: Ladybird shell fnc Home Jog | Auto | MDI ﬂ
(=== QuickCAM Configuration ===

(Qrientation X:-90.000 Y:0.000 Z:0_.000 @ é

(Cutplane Depth:-62_475

=3

=
%)
=

(Billet Size X:185.000 Y:120.000 Z:62.475 @
(Model Size X:185.000 L o
(Model Size Y:120.000 RS 7
@9
Work Offsets | Tooling Data | Tool Librarny @
3¢ g
K 9
Default Difsets DII| PV | P2 ¢- Prog: F:1300 mm/min 5:8000 APM

Actual F:1950 mm/min  5:9600 RPM

 Axnis

0.000 = ié".f

' Axis

AllDftzets MOF | Machine: Real

i G K (@ B8t L |l far

tetic | Skip Block OFF | Continuows | Cycle Time 00:00 :00 | Ladybird shellinc | Default Offsets

+4 start ) Dot - Micrasoft Ware & Virtual Reality CHC Mi... &3 0 # ousspn

Figure 24
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When the link is made with the CNC Router the software will automatically

display the machine position relevant to the home position. The home position is the
position the machine tool will automatically return to on completion of an operation. By
clicking on the home command icon you can set the machine to the home position
(Figure 25). The home position is the back top right corner of the work space.

Setting the
default offset

& Virtual Reality CNC Milling - ROUTER 2600 PRO

position Fie Offsets [ Toolng  Setup Windows  Utlities  Help
=i
Ladybird shell.fnc = acPosmm’\ %
The offset X 0000 DDDTD- =
. . TY 0.000 .
position is the e Tz 0000 see I
Fresze pan
i (File: Ladybird shell fnc [Home (D) €
position where (Pl Loty sl on s i —
(Orientation X:-90.000 Y:0.000 Z:0.000 =
you wa nt the (Cutplane Depth:-62.475
s (Billet Size X:185.000 Y:120.000 Z:62.475
cutter pOS|t|oned (Model Size X:185.000 L =
L. (Model Size :120.000 ZloBizm -
before machining

. . - Tool and Offset Editor
Feed Spinde
begins. This is P
150/ 120/

normally the front kA g
Ieft hand corner Default Offsets S ¢W 2 ‘p! AZlu:IFFDDT;‘//’:; isgngnﬂuﬂgm
on the top of the T @2 s

billet. Bl

To Edit the Offset P @2 i

position first click

on the tool and O o e
offset editor icon 2 s e [ 0T m T ]
(Figure 25 - - ‘, ;

& )32, O F o1ssPm

Bottom left).

Figure 25
Put the machine
in jog mode by clicking on the jog tab in the Control Panel (Figure 26). Ix om0 T
TY 0.000 [l 517
TZ 0.000  spinde:

This allows the operator to manually move the machine tool to the
required offset position by using the left, right, up and down arrows on o
the keyboard for movement in the m
horizontal planes and the Page Up and !E>
Page Down keys for movement in the NS
vertical plane. F*“i 5”‘"“‘ei

Foe voa | o[ woi| @

Al

It is important to remember that all e i SRR
CNC Router operations begin at the CACHGE AN GETER
top front left corner of the work piece ~ Figure 26

and this should now be the new offset
position.

Make sure that the central axis of the
machine tool is in line with the edge of

the work piece as shown (Figure 27 & ‘
Figure 27a).

After ‘jogging’ the machine to the new

Figure 27a
Figure 28 Leaving Certificate Technology
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offset position, the new offset values is set by clicking on the XYZ offset

position icon (Figure 28).

These offsets can be saved for repeated use
if required.

Selecting the correct tool

It is important that the tool chosen when
setting the machine parameters is the same
as that in the tool holding device. If it is not,
it must be changed now.

To change the tool click on the Tooling Data
tab in the Tool and Offset Editor (Figure 29).

If the tool in position one is not the one you

wish to use you can select an alternative one
from the tool library.

Running the file.

Before running the programme and starting
the CNC Router turn on the Turbo option.

Control Panel

Maching Position :
X 374198 L

Y 2UED g

TZ 0.000  Spinde: @

@ o
& L

B
Feed Spindle
D .
1 20%

This is done by clicking
on the Auto tab and then
on the Turbo icon (Figure
30). This will help to
automatically vary the
speeds of the cutting
tool.

150

Status: Feady
Prog: F:5000 mm/min - 5:8000 RPM
Actuat F:7500 mmdmin 5:3600 RPM

Figure 30

Tool and Offset Editor

YWork Offsets | Tooling Data
x| ¥

Description
Default Offsets

Tool Library

| IS
o) ov| +3(&f)

# Bz
{_13_33500 B 'g;v{
Y Bz
140500 = i<

Z Bis

151165 = o<

Al0fsets MOF  EETEETERETIIE]

Figure 29

Tool and Offset Editor
e —
Work Offsets(| | Tooling Data. | )T ool Librany

Tool 1
il | I

i

|| [\¥| Description Diameter:

Gmm Ball Hose 6000 -=! '
B ~
Em Tool offset:
o 000 B ez
5
T |E|a|| MNose j
7 Length Flute Length
E |5|] 000 = |4n 000 =

All0ffzets MOF | Machine: Feal

To begin the cutting sequence (Figure 31).

Click the rewind control button.
e Click on the start button

Figure 31

(> T Tw [0

Figure 32

At this point a warning box will appear to
indicate that this is not a simulation but a real file execution (Figure 32).
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& Wirtual Reality CNC Milling - ROUTER 2600 PRO

File Setup ‘windows Utiities Help

=
|iel o X 374188 T =3
H1: 0.000
Y 274520 4% .
@ Z -48.535  spinde # —
) . Fresze DEB
(File: Ladybird shell fnc Home| dog [[aie w0t | @) 2D}
{******* QuickCAM Configuration ******** [}
{Orientation X:-90.000 Y:0.000 Z:0.000 &‘ b~
{Cutplane Depth:-62.475 —
[Billet Size X185 000 Y120 000 762 475
{Model Size X:185.000 S —— E;"‘__’E{,‘bl
{Model Size Y:120.000 |~lofizs

Warning

Tool and Offset Editor
‘Wark Offsets | Tooling Data | Tool Library You are about to run the real machine ’ @
> Do you wish to continue ? '
Descri il w - |Ready
D efault n—"ms Ll LI LI F:5000 ram/min 58000 FIPM

T Ao F:7500 mmd/min - 5:5600 RPM

Spindle

» Ais

-374.198 Al ‘5;.4

¥ Az
274520 g Eg.él

Z Axis

fass @ ]

Al0ftsets. MOF | Machine: Real

R P @ |y |

” Metric | Skip Block OFF | Continuous | Cycle time D0:00:07 | Ladybid shellfne | Default Offsets

AMICIED

Figure 33

Click “Yes” to begin machining.
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