Chapter 2
Engraving Tutorial

Engraving is used to inscribe (a design, writing, character, etc.) onto a block, plate
or other surface by carving, etching with acid or other process.

The Engraving process is a three axes milling machining process.

Engraving is used when tool follows a specified trajectory.

The following step-by-step guide will be covered in this Engraving tutorial.

Introduction to 3D Modelling of Part

Adding Colour Visualisation to the Part

Adding Material to the Part

Activating the Manufacturing application

Importing and constraining the 3D Part

Machine Coordinate (Programme Zero) creation

Adding Cutting Tool

Add Engraving Parameters (example feed rate, spindle speed, depth of cut, etc.)
Generate Cutter Location (CL) Data

G-codes generation

2.1 Step-by-Step Guide on How to Create a 3D Model
Part (REC_PRT1)

This step-by-step guide on how to create an Engraved 3D Part is to aid new users to
Creo Parametric.

2.1.1 How to Activate the Modelling Application

Start Creo Parametric either from your Computer desktop or from Programme.
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2 Engraving Tutorial

Click on New icon as shown below.

File «

]

New

Alternatively, Click on File to activate its drop-down menu list >> Now click on
New icon on the drop-down list as indicated by the arrow below.

File ~ Model

_] New gt New icon

& o=
_ Save
-
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H] Prnt 3
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Ciose

The New dialogue box is activated > Click in the Part radio button on the Type
group > Click in the Solid radio button on the Sub-type group > Type REC_PRT1
in the Name section box > Clear the Check Mark icon in the Use default template
square box and the New dialogue box will look as shown in Fig. 2.1.

Fig. 2.1 New dialogue box
with Part and Solid
highlighted

Click on OK tab to exit.
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The New File Options dialogue window is activated > On the Template group
select “solid_part_mmks” as the unit to be used in this tutorial >> Clear the Copy
associate drawings Check Mark icon in the square box. The New File Options
dialogue window is as shown in Fig. 2.2.

Note: You can also select either “mmns_part_solid” or “solid_part_mmks” if
you are working in SI units.

Fig. 2.2 New File Options
dialogue box with
solid_part_mmks highlighted Template

|[ solid_part_mmks Browse...

New File Options X

inlbs_harn_part a
inlbs_part_ecad
inlbs_part_solid
mmns_harn_part
mmns_part_solid

{solid_part_mmks =

Parameters

[T] copy associated drawings

0K Cancel

Now click on OK tab to exit.

Note: Any of the standard units of measurement above can be selected based
on the unit you are working with.
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The Model Graphic User Interface (GUI) window is activated as shown (See
Figs. 2.3).
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Fig. 2.3 The Model main Graphic User Interface Window
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Fig. 2.4 Activated Model ribbon/tools in concise form

where

e 1 represents the Menu Bar (Main Tab)
e 2 represents the Model Ribbons (Model menu list)
e 3 represents the Default Graphics Toolbar (View and Display Tools)
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4 represents the Navigator (Contains the Model Tree, Folders and Favourites)
5 represents the Right Datum Plane

6 represents the Top Datum Plane

7 represents the Default Coordinate System

8 represents the Front Datum Plane

9 represents the Main Graphic Window (Graphic User Interface Window (GUI))
10 represent the Message Bar

11 represent the Filter Selection drop-down list (Active filter)

12 represent the Command Search

13 represent the Creo parametric Help

2.1.2 Activate 2D Sketch Application

Click on the Sketch icon on the Model menu list as shown below.

N

Sketch

The Sketch dialogue box is activated on the main graphic window as shown in
Fig. 2.5.

Fig. 2.5 Activated Sketch
dialogue box

Sketch X

Sketch Plane

Plane Use Previous
Sketch Orientation
Sketch view direction  Flip

Reference

Orientation

Sketch Cancel

Click on the Placement tab > On the Sketch Plane group, click in the Plane
section box » Now click on the Top Datum Plane on the Model Tree and the
Sketch dialogue box is automatically updated. Make sure that the Orientation is set
to Right as shown. See Fig. 2.6.
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Plane | TOP:F3(DATUM Use Previous
Sketch Orientation
Sketch view direction | Flip
Reference [ RIGHTF2(DATUM PLANE) |

Orientation | Right v/

| Sketch | Cancel |

Click on Sketch tab to exit.

Fig. 2.6 Updated Sketch dialogue box

The Sketch ribbon tools are activated as shown in Fig. 2.7.
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Fig. 2.7 Activated Sketch tools and datum plane display on the main Graphic User Interface
(GUI) window
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The concise Sketch ribbon tools are activated. See Fig. 2.8.
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Fig. 2.8 Concise Sketch tools in concise form

Now click on the Sketch view icon [ESE] to position the Top Datum Plane as the
sketch plane (orient the sketch plane parallel to the screen) as shown in Fig. 2.9.

’ Sketch view icon ‘
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Fig. 2.9 Orientation of Sketch view on the main graphic window

Click on the Rectangle icon downward arrow to activate its drop-down menu >>
Now click on Centre Rectangle on the drop-down list as shown in Fig. 2.10.
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Fig. 2.10 Activated Rectangle drop-down menu list

The mouse pointer changes to an X symbol at its tip.

Place the arrow at the intersection point between the vertical and horizontal
dotted line on the sketch plane and draw/sketch a rectangle of 400 x 250 mm.

Click on the Chamfer icon tab to activate its drop-down menu list >> Now click
on Chamfer on the drop-down list as highlighted and shown in Fig. 2.11.

VCMMTET‘MM X Point ¢
LFimimeed | ™
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extension.

Fig. 2.11 Activated Chamfer drop-down menu list

Click on the vertical and horizontal lines of both ends of the bottom/corner
sketch to add chamfer to corner sketch >> To Change the chamfer dimension click

on the Select icon in the Operation group on the active Sketch ribbon tools as
shown below.

Now click on the dimension that you want to change its value and type 20 mm as
the new chamfer value/length >> Press the Enter key on your key board to accept.

Click on the Fillet icon tab to activate its drop-down menu >> Now click on
Circular on the drop-down list as highlighted as shown in Fig. 2.12.

Applications Skerch

A_Foets (O oftset | Centerine ~
|
f X Point
A_ circular
\_ Circular Trim s 2e Conrdinate Svste
A Elliptical A_ Circular

\_ Eliptical Tim  Circular a fillet with cons

Fig. 2.12 Activated Fillet drop-down menu list
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Click on both the vertical and horizontal lines of the upper sketch to add the fillet

to both top end corners/edges > To change the fillet dimension, click on the Select
icon as shown below.

R

Select

Now click on the dimension that you want to change its value and type 20 mm as
the new fillet radius >> Press the Enter key on your key board to accept.
The changes made to the sketch are as shown in Fig. 2.13.
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Fig. 2.13 Sketching of the rectangle on the main graphic window

Click on the OK icon as indicated by the arrow shown in Fig. 2.13; if you are
satisfied with your sketch to exit the Sketch application.
The main GUI window changes as shown in Fig. 2.14.
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Fig. 2.14 Finished Sketch with corner chamfers and fillets

2.1.3 Activate Extrude Application

Now click on the Extrude icon on the Model tools/ribbons as shown below.

[—.lj

Extrude

The Extrude dashboard tools are activated as shown in concise form (Fig. 2.15).
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Fig. 2.15 Concise Extrude dashboard
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Make sure that the Extrude as Solid icon tab is activated as indicated in Fig. 2.15
>> Click on the Extrusion type tab downward arrow to activate its drop-down menu,
now click on “Extrude from sketch plane by a specified depth value” on the
drop-down menu list. >> In the “Extrude from sketch plane by a specified depth
value” value section box, type 50 mm to be depth of extrusion as illustrated in

Fig. 2.16.
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Fig. 2.16 Extruded sketched Part

Click on the OK/Check Mark icon.
After clicking on Check Mark, the Part changes on the main GUI window as

shown in Fig. 2.17.
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Fig. 2.17 Extruded 3D Part with corner chamfers and fillets

2.2 Add Material and Colour Visualisation to the 3D Part

2.2.1 Add the Part Visualisation Colour to Polished Brass
Colour

Click on the View menu bar to activate the View ribbon as shown in Fig. 2.18.

Filer  Model Analysis Annotate Render Tools View = Flexible Modeling  Applications

&% R O PROVEGE B

N - -
Layers Reft Zoomb Named Standard Previows Appearance Secton Masape Daplay 'y i_ Activate Ciose | Windows
v  PanZoom  Views ™ Onientation Galery™ T VewsT Stye” & nd v

Visbity Orientation * Wodel Dsplay ¥ Show ¥ Window *

Fig. 2.18 Activated View ribbon in concise form

Click on the Appearance Gallery icon ‘ to activate its content.
Appearance
Galery

Go to Library, and click on the “std-metals.dmt” tab to activate its content as
illustrated in Fig. 2.19.
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Fig. 2.19 Activated
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On the drop-down menu list, click on the Metals folder arrow to expand its
contents > Now click on the “adv-metal-brass.dmt” on the list as indicated by the
arrow shown in Fig. 2.20.

Fig. 2.20 Activated Metals 3
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On the “adv-metal-brass.dmt” list, now click on the “adv-brass-polished” pho-
tolux appearance as indicated by the arrow as shown in Fig. 2.21.
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Fig. 2.21 Activated adv-metal-brass.dmt group

The mouse pointer changes from an arrow to a blush icon > The Select dialogue
box is activated on the main window as shown in Fig. 2.22.

Select x

Select 1 or more items.

Fig. 2.22 Activated Select dialogue box

The Appearance Gallery icon will change to “adv-brass-polished” colour as
shown below.

Appearance
Galery ~

Add the “adv-brass-polished” photolux appearance

To add the “adv-brass-polished” material colour to the Part > Click on the
“adv-brass-polished” icon on the Appearance Gallery tab, and the Select dialogue
box is activated of the main window as shown in Fig. 2.23. If it is not active
already.

Select x
Select 1 or more items

[_ok ] | cancel

Fig. 2.23 Activated Select dialogue box
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Now start clicking on the Part surfaces and edges while holding down the Ctrl
key on your key board >> Click on the OK tab when you are done to exit the Select
dialogue box. The Part changes colour as shown in Fig. 2.24.

Fig. 2.24 The
“adv-brass-polished” material
colour added to the Part

Note: Remember to release the Ctrl tab while selecting the Part surfaces and
edges, by doing so you will be able to rotate the Part.

2.2.2 Add Material to the Part

To add the “adv-brass-polished” material to the Part >> Go to File on the menu bar
and click on its downward arrow to activate its drop-down menu > Now click on
Prepare to activate its content >> On the Prepare model for distribution list, click on
Model Properties as highlighted in Fig. 2.25.

Fig. 2.25 Activated Prepare Fia- | | Model Analysis  Annotats  Render  Tools | View | Flexible
panel content
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|
| Prevare 3
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Generate a DRM session repo.
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L3
| [ 4 Remove DRM Policies
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The Model Properties dialogue window is activated as shown in Fig. 2.26.

Click to add material

Model Properties -0Ox
Ea Materials
v
Material Not assigned change
Units milimeter Kiogram Sec (mmis) change
Accuracy Relative 0.0012 change
Mass Properties 6 change ’v:
(%L Relations, Parameters and Instances
Relations Not defined 0 change v
Parameters Not defined (7] change ()
Instance Not defined Active: Generic - ENGARVE_PRT1 change
fa Features and Geometry
Tolerance ANS! change
Names 4 defined change
A Tools
Flexible Not defined change v
Shrinkage Not defined (7] change (v
Simpified Representation 4 defined Active: Master Rep (7] change
Pro/Program 0 change
Interchange Not defined change v
[ modet ntertaces
Reference Conlrol Defaul settings change ()
Detail Options
Detai Options change
| Close |

Fig. 2.26 The Model properties dialogue window

Click on Change on the Material section, under the Materials group as indicated
by the arrow shown in Fig. 2.27.

Mode| Properties -0x|

Usteral Not assigned — CHA00E

Fig. 2.27 Activating Change on material section
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The Materials dialogue window is activated as shown in Fig. 2.28.
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Materials
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Fig. 2.28 Activated Materials dialogue window

E 3
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oK Cancel

Choose from the lists of default materials if you want to. And click on the red
arrow as shown below at the top to assign material to the Part.

>

The material assigned now appears on the Material in Model section box as

indicated by the arrow shown in Fig. 2.29.

Materials

File Edit Show

Dl s 7RX &

BRASS added as Material
in Model section.

Materialy im Library
& 4 v (@) ¥ UalterislDiectory

-_

Fig. 2.29 BRASS in Materials in Model section

v by | |Search

Now click on the Ok tab to exit the Materials dialogue box.

Materials in Model
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Alternatively, add material to Part through Create new material as will be
illustrated and used in this tutorial.

Click on the Create new material icon on the Material dialogue window as
shown below.

File Edit Show
Dwe » 2 W

| Create new material l

The Material Definition dialogue window is activated on the main graphic
window > Type “adv-brass-polished” in the Name section as shown in Fig. 2.30.

Material Definition X |
Name
l adv-brass-polished |
Description .
Density | kg/mm*3 -
Structural Thermal Miscellaneous Appearance User Defined
Symmetry  Isotropic v
Stress-Strain Response Linear v
Poisson's Ratio| ]

Young's Modulus ! kPa v
Coeff. of Thermal Expansion [| v
Mechanisms Damping sec/mm -

Material Limits
Tensile Yield Stress kPa v
Tensile Ultimate Stress | kPa -
Compressive Ultimate Stress . | kPa v

Failure Criterion

None v
Fatigue
None v

_saveToLibrary... | SaveToModel | Concel

Fig. 2.30 The Material Definition dialogue window

Note: For advanced users, you can create your own new Material properties if
you know the material Poisson’s Ratio, Young’s Modulus etc.
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Click on the Appearance tab > Now click on the New tab as indicated by the
arrow in Fig. 2.31.

Material Definition x
Name
adv-brass-pokshed
Description
Density | | kg/mmr3 -

Structural Thermal Miscellanecus Appearance User Defined
= Default
Hew... f—

Edit...

Copy

Fig. 2.31 Activating new appearance

The Material Appearance Editor dialogue window is activated as shown in
Fig. 2.32.

Material Appearance Editor x
| Search... Lo i 4~

wMaterial Appearances 1 % Fle v

‘e

Name | adv-brass-polished_new_app |

Class | Generic |» SubClass None
Properties
Color

ity O 100.00 |
Ambient ——() [100.00 1
Highlight Color
Shine — [s0.00
Highight ~ —————————() [100.00
Reflection  ——{J————— [25.00
Transparency O— .0.00

Close |

Fig. 2.32 The Material Appearance Editor dialogue window
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On the Material Appearance Editor dialogue window >> Click on the “global.
dmt” downward pointing arrow to activate its content >> On the drop-down menu
list, click on the Metal folder arrow to activate its content.

Now click on the “adv-metal-brass.dmt” as indicated by the arrow shown in
Fig. 2.33.

Material Appearance Editor
Search... ;0 A" £

wlaterial Appearances ] X Fie v

¢L

wlLibrary Metals v Name adv-brass-polishi
M‘ —

std-metals.dmt -
std-plastics.dmt
v (= Photokux Library
» (] Glass
v (= Metals
adv-metal-aluminium.dmt
adv-metal-brass.dmt <Qe—
adv-metal-bronze dmt
adv-metal-chrome.dmt
adv-metal-copper.dmt
adv-metal-gold.dmt
adv-metal-siver.dmt

adv-metal-steel.dmt v

Fig. 2.33 The activated Metals folder panel

The “adv-metal-brass.dmt” group is activated as shown in Fig. 2.34. On the
“adv-metal-brass.dmt” group list, click on the “adv-brass-polished” tab indicated by
the arrow as shown in Fig. 2.34.
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Material Appearance Editor x
Search, D R ﬂﬁ -

wMaterial Appearances 1 % Fie v

e¢

wLibrary adv-metakbr.. v| Name adv-brass-polished_new_app

066666
A 4 - K Cl A Des..“

. Sub Class | Mone

adv-brass-polished
photolux appearance representing
polished brass material

f———() [10000 |
Amblent ——) [100.00

Highight Color

Shine —— 50.00

ighiig {J [100.00

Reflect — 2500 |

Transparency U 0.00
Close

Fig. 2.34 The selected “adv-brass-polished” material to be added to Part

Now click on Close tab to close the Material Appearance Editor dialogue
window.

On the Material Definition dialogue window, click on the “adv-brass-polished_
new_app” > Now click on the Default Red arrow tab as shown in Fig. 2.35.
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rmemsmmeo ]
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Structural Thermal Miscellaneous | Appearance User Defined
{adv-brass-polished_new_app | | % Default

adv-brass-polished S
New...

Edit...
L_Copy |

| saveToLibary... | SveToModel | Cancel |

Fig. 2.35 The “adv-brass-polished_new_app” material is now added to Appearance section box

Click on the Save To Model tab as highlighted above to save the created material
in the Materials Directory.

Note: When saving to a different material library folder click on Save To
Library tab.

The ADV-BRASS-POLISHED is now in the Material in Model section as
indicated by the arrow shown in Fig. 2.36.
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Materials X
File Edit Show
D+ /78X
Materials in Library Materials in Model
| E_:l Material Drectory v /b Search
) Organize v VS v 'ﬁTac'sv LY PADVERASS-POLS
Common Folders [‘ﬂaiﬂ’.érrﬂ
_'ﬂ Desdop [aaE-Ei mi
&3 My Documents (rassm
Guiseon | B ADV-BRASS-POLISHED
= Dgcu-r
Working Directory [I‘;
L epoxymi
&) Materisl Drectory [‘gfe!ﬂ m
B ravortes (Rfem »
(et
(Ryresim L
ngm!rru
[Byfenodrnt
[érg mil
Dgr,-br mi
D;p.-c mil
[Bssmt
[‘@s‘.ee:-{
(Rytabymt
Dglu-.'e"t
¥ Folder Tree Dghfl;i-'iﬂ e 1 »
OK  Cancel

Fig. 2.36 The “adv-brass-polished_new_app” material is now added on the Model section box

Now click on the OK tab to exit.
The Model Properties dialogue window is activated indicating that the

“adv-brass-polished” material is now the material added to the 3D Part as indicated
by the arrow in Fig. 2.37.
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Model Properties - 0 X
Qﬂ Materials
Material ADV-BRASSPOLSHED ===  ADV-BRASS -POLISHED change
Units millimeter Kiogram Sec (mmKs) change
Accuracy Relative 0.0012 change
Mass Properties 6 change :v:
(% Relati P and
Relations Mot defined (7] change v
Parameters 1defined Q change ()
Instance Not defined Active: Generic - ENGARVE_PRT1 change
% Features and Geometry
Tolerance SO/DIN Medium change
Names 4 defined change
‘ﬁ Tools
Flexible Not defined change v
Shrinkage Mot defined (7] change v
Simplified Representation 4 defined Active: Master Rep 6 change
Pro/Program e change
Interchange Not defined change | w.
(B Model Interfaces
Reference Control Defaul seffings change :v:
Detail Options
Detail Options change

Close

Fig. 2.37 Model Properties dialogue box showing the added material on the Material section

Now click on the Close tab to close the window.
Click on the Save icon to save your work.

2.3 Create the Engraving Imprint on the Part Surface

On the Model menu bar > Click on the Sketch icon as shown below.
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The Sketch dialogue box is activated on the main graphic window >> Click on
the Placement tab > Now click on the Top surface of the Part. The Plane,
Reference and Orientation section boxes are updated automatically by the system.
Make sure that Orientation is set to Right. See Fig. 2.38.

Sketch X
Placement Properties

Sketch Plane

Sketch Orientation

Sketch view direction | Flip

Reference | RIGHTF2(DATUM PLANE)

Orientation | Right | w

Click on the Sketch tab to exit.

Fig. 2.38 Updated Sketch dialogue

The Sketch tools are activated with all the sketching tools (See Fig. 2.39).

Fies | | Model  Analysis  Asnotsle  Renger  Tools  Vew  Flexible loselng  Apchcaticas | | Sherch

a X | comsere T AUt Daec Lrmc (Come | Cumwe FE 4+ B O R
o é k M o ;( [ Aectange = Oy Eipas * 7 Chamier = @ Taickes X Pomt 8 |,'ra\glﬁi;_; ﬂ' = X
i et Conwrcien = Fuiny s et Festr =L Ok Cascel
& s B s LCooseaeSyses Mede Ocrie *  Autpine  RuTee O Prawct Je Comatinate Sysinm 3 LeN 1 Bequreneets |
Setp * GetDsta Opersions * e Santcting Gding  Comsiran * | Dwwnson apect Cise

Fig. 2.39 Activated Sketch tools

To imprint “MANUFACTURE” on the Part surface >> Click on the Text icon
and now click on the Part surface to determine the start point, click again to
determine the text height. The Text dialogue box is activated as shown in Fig. 2.40.
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Fig. 2.40 Activated Text
. Text X
dialogue box
Text line
(@ Enter text manually
() Use parameter Select Parameter...
Text Symbol...
Font
Font I@lfont3d -
Position: Horizontal Left v
Vertical Bottom v
Aspect ratio | 1.00 1 {}
Slant angle | 0.00 ‘ {
[[] Piace along curve A [] Kerning
OK | Cancel

Note: Remember that the length of the line will determine the height of your
text, but do not worry because it can be edited easily to the correct height.
Note also, that the method of creating the text height on Part surface will
determine the orientation of the text. It is advisable to click “bottom to top”
and not top to bottom on the Part surface.

On the Text dialogue box, click in the “Enter text manually” radio button on the
Text line group to make it active >> Now type “MANUFACTURE” in the empty
section box.

On the Font group, click on the downward pointing arrow on the Font section
box > On the activated drop-down list click on cal_alf as shown in Fig. 2.41.
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Fig. 2.41 Activated Font
drop-down menu list Text X
Text line
(@) Enter text manually
() Use parameter Select Parameter...
Text Symbol...
Font
Font [@]fontad v
Position: ’" - |
I@jcal_grek -
[@fited Imjcal_alf
Aspect ratio [Gfont
= fon13d
Siant angle font_hebrew
[@]font_tatin
— . |Im}so30s8stont v

On the Font group, set the Horizontal, Vertical and Aspect ratio section boxes as
illustrated in Fig. 2.42.

Text line
&) Enter text manualy
Use parsmeter Select Parameter

MANUFACTURE

Text Symbol...

Font
Font cal_alf =
Postion Horizontsl | Left -

Verfical Middie -

Aspect ratio | 062 e
Slant angle | 0.00 ——
[] Pace alang curve “ [] Kerning

Fig. 2.42 MANUFACTURING imprint on Part surface and Text dialogue box

Click on the OK tab to exit the Text dialogue box.
Now click the Check Mark icon to exit the Sketch application.
Save the Engraved Part in the selected directory, folder or drive as

ENGRAVED_PRTI.
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Now to exit the Modelling application >»> Go to File and click on the downward

arrow 2> Click on Exit on the drop-down menu list as indicated by the arrow shown
in Fig. 2.43.

Fig. 2.43 Activated File

. File - Model
drop-down menu list
i I HNew
]
1_7 Open
| H save
‘_1J]]i Save As »
@ Print -
ol
I Close
Manage Fie »
Prepare »
Send »

Manage Session b

Help »

ﬂ Options
B3 &—— Exit through File

Alternatively, click on the Close icon on the GUI main window as indicated by
the arrows shown below.

# —{ e

The CONFIRMATION dialogue box is activated as shown in Fig. 2.44.

CONFIRMATION

Creo Parametric will terminate and any unsaved work will be lost.
Do you really want to exit?

Yes LMo )

Fig. 2.44 The CONFIRMATION dialogue box

Click on the Yes tab to confirm and exit Creo Parametric completely.

Congratulations for getting to this stage in this tutorial. For a new user, all
that is required is patience and to practice as much as you can and play with
different application/toolbar icon to get familiar with using them.
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2.4 Manufacturing Procedure of the Engraved 3D Part

2.4.1 Activate the Manufacturing Application

Start Creo Parametric either from your Computer desktop or from Programme.
Click on File to activate its drop-down menu list >> Now click on New on the
drop-down menu list as indicated below by the arrow as shown in Fig. 2.45.

Fig. 2.45 Activated File

drop-down menu list File ~ Model

:] HeW C—

> 0
4 en
- "

J.l Save
,E-J SaveAs »
M Print »

™
L_l Close

The New dialogue box is activated on the main graphic window as shown in
Fig. 2.46.

Fig. 2.46 The activated New

dialogue box - %

Sub-type
Layout @ Sold
Sketch Sheetmetal
Part ) Buk
Assembly
Manufacturing
Drawing
Format
Report
Diagram
Notebook
Markup

3

WE-hECFEOQEN

e

Common Name
[V Use default template

OK Cancel
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Change the Radio button on the Type and Sub-type groups on the New dialogue
box

On the Type group, click in the Manufacturing radio button to make it active >> On
the Sub-type group, click in the NC Assembly radio button to make it active.

Type the name (Engave_PRT1) in Name section box. Clear the Use default
template as shown in Fig. 2.47.

New x
Type Sub-type
I7  Layout ®) NC Assembly
i Sketch Expert Machinist
O Part CHMM
] Assembly Sheetmetal
® g, Manufacturing Cast Cavity
[=] Drawing Mold Cavity
[ Format Harness
2 Report Process Plan
-L Diagram
£5] Notebook
[ markup
Hame Engrave_part1
Commaon Name
Use defaul template
OK Cancel . .
Now click on OK tab to exit.

Fig. 2.47 Manufacturing and NC Assembly radio buttons activated

The New File Options dialogue window is activated >»> Under the Template
group, click on “mmns_mfg_nc” > On the Parameters group, you can type your
name and a brief description on the “MODELLED_BY” and “DESCRIPTION”
section boxes, respectively, if you want and clear the copy associated drawings
square box as shown in Fig. 2.48.
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New File Options X
Template

| mmns_mfg_nc Browse...

Empty |
inbs_mfg_emo

inlbs_mfg_nc

mmns_mfg_emo

immns_mfg_nc j

Parameters
MODELED_BY
DESCRIPTION

[[] Copy associated drawings

% Cancel
Click on the OK tab to proceed.

Fig. 2.48 The New File Options dialogue box

The Manufacturing main Graphic User Interface (GUI) window is activated as
shown in Fig. 2.49.
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/ Manufacturing menu bar |

Amsceste  Render  Tooh  View

Apob gioay,

Angiysn
™ 7] B F [l @i = @ Py 0 3
3% e e S el e i s
el 5 b o o o
Maching Tosi!

‘
i

Fam
o A-8-

e Manufacturing tools / ribbon
7 NC_ASu_TOP
L7 NC_ASM_FRONT
P NC_ASM_DEF_CSTS
& Inbart Hare.

A&8 @006 %95

F# e

Fig. 2.49 Activated Manufacturing main GUI window

2.4.2 Import and Constrain the Reference Model

Import 3D Part

Click on the Reference Model icon to activate its drop-down list >> Now select
Assembly Reference Model on the drop-down list as illustrated below.

A el

mr—— ‘i‘ Classify
Reference Workplece Work

- L4 c,nm -
1) Assemble Reference Model r"" Too

ClL Inhe

T uerg (B Assembie Reference Model

aref model.
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Note: The Assemble Workpiece option as shown below is used to assemble
together two Parts, where one is the imported Part and the other is the
imported Workpiece.

. }___f Py Fixture ﬁ
5 & Classit Ay
Workpiece Work t

x Center ~

& Automatic Workpiece Tool Setup
i’ Assemble Workpiece

G InherittAem=mtnnn

“4Merge £’ Assemble Workpiece

s Create  Assemble a workpiece.

The Open dialogue window is activated. Make sure that the file name you want
to open is the correct one on the File name section box as shown in Fig. 2.50.

Open X
File name: | engarve_peti prt Type Alfies () v Sub-type

Open  *

Click on the Open tab.

Fig. 2.50 The activated Open dialogue window in concise form

The 3D Part (engrave_prtl) is now imported on the main graphic window.
Constrain the Imported Part

Constrain the imported Part with the ASM datum plane by right clicking on the
right mouse on the main GUI window and then click on Default Constraint on the
drop-down menu list as illustrated in Fig. 2.51.

Pick From List

® Both collectors

) Select component ilem
O Selec assembly tem
© Move Component

[0 Disable all constraints
& Enable snapping

Default Constraint
Fix Constraint

Convert to Conneclions

Fig. 2.51 Constraining imported Part method 1
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Alternatively, Click on the Automatic section box to activate its drop-down
menu list >> Now click on Default on the drop-down menu list as indicated by the
arrow in Fig. 2.52.

alysis  Annotate  Render Tools  View

£ auorate v/ [ sTus: ot Futy comsmanes B[E]| M1 v €
[ yr—
rif [osnce |
e Offset m—
]QE::,“.,, Bea@o kb
« | concident
> Hormal
2, Coplanar
- centerea
¥ Tangent
T r= Default
| petot

Fig. 2.52 Constraining imported Part method 2

The Part is now fully constrained on the main graphic window as shown in
Fig. 2.53. The information on the STATUS section, reads Fully Constrained as
indicated by the arrow in Fig. 2.53.

Files | Manuiactering Model Analysis  Annotsle  Resder Toots View  Apphcations  Component Placemen!

of ] 15 [vewemes |+ B |- s A [ sy comreees T "y x

Placement | Move | Options | Fiesibisey | Pregerties

Fam STATUS: Fully constrained ~ [} 2 &8 % @3
Model Tron H-8-
[[) ENGRAE_PART1.ASM
LT NC_ASM_RIGHT
L NC_ASM_TOP
L NC_ASM_FRONT
M- NC_ASu_DEF_CSYS
& Insen Here
» [ "ENGARVE_PRT1PRT

Fig. 2.53 Fully constrained Part on the Manufacturing main GUI window

Click on the Check Mark icon « to exit.
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2.4.3 Adding Stock to the Part

No Stock will be created/added to Part in this Engraving process, because
Reference Part and Stock (Workpiece) have the same dimensions.

2.5 Add Coordinate System (Programme Zero) to the Part

A Coordinate System or Programme Zero will be created on the Workpiece with
respect to which all the Machine Coordinates will be referenced/obtained.
Click on the Coordinate System icon tab on the Datum group as shown below.

Datum ~

:i)(: Coordinate System
Create a datum coordinate

The Coordinate System dialogue box is activated on the main graphic window as
shown in Fig. 2.54.

Fig. 2.54 Activated

Coordinate System dialogue Coordinate System x
box

Origin | Orientation Properties
References

Select tems

OK Cancel
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Now click on the Top surface and two Side surfaces of the Workpiece while
holding down the Ctrl key when clicking. The selected Top and Sides surfaces will
appear on the References section box on the Coordinate dialogue box as illustrated
in Fig. 2.55.

Origin  Orientation Properties

Click on Top surface first Belummaces

St FE[EXTRUCE_/ENGARV.. On
Suwrt FREXTRUDE_1}ENGARV.. On
St FE{EXTRIDE_{)ENGARV... On

Sidel surface

Fig. 2.55 Selected surfaces and the Coordinate Systems dialogue box

Note: The Coordinate System (Programme Zero) can be created anywhere on
the Part as long as the correct procedures are followed. Your position of X,
Y and Z axis may differ with reference to how you selected those surfaces.

Click on the Orientation tab on the Coordinate System dialogue box >> Notice
that the created Programme Zero does not have the correct orientation because the

X, Y and Z axis are facing in the wrong direction as indicated by the three arrows in
Fig. 2.56.

Coordinate System x

Origin | Orientation  Properties
Orient by
@ References selecton

Use Surt FEEXTR.

0 determne X v | Flip

Use Surt FE{EXTR

o project Y v | Flip
0K Cancel

Fig. 2.56 Wrong orientation of X, Y and Z-axes of the Coordinate Systems
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Orientate the X, Y and Z coordinate axes to the correct orientation

Click on the Orientation tab > On the Orient by group, click in the “References
selection” radio button > Click on “to determine” section box and click on Z axis
on the drop-down list >> Click on “to project” section box and click on X axis on the
drop-down list > Now click on the Flip tab, to flip X axis orientation. The arrows
shown in Fig. 2.57 illustrate the above description, and show the correct orientation
for the created Programme Zero.

Coordinate System X

Origin  Orientation Properties

Z-axis pointing upward Orient by

(® References selection
Z-axis

Use Surf:FE(EXTR

to determine z &+  Fip

Use Surf-F(EXTR

to project X "/F"P*

OK Cancel

Fig. 2.57 Correct orientations of the Coordinate Systems X, Y and Z-axes

Click on the OK tab to exit the Coordinate System dialogue box.

A new Coordinate System (Programme Zero) called ACS1 is created. The new
ACSI1 created can be re-named by slow clicking on ACS1 on the Model Tree.
Alternatively, right click on ACS1, now click on rename on the drop-down list. In
this tutorial, ACS1 will not be re-named as indicated by the arrow on the Model
Tree as shown in Fig. 2.58.

Fig. 2.58 Arrow indicatin =
A§SI on the Model Tree ¢ e ﬁ ! J ’
(C] ENGRAVE_PART1.ASM
7 NC_ASM_RIGHT
7 NC_ASM_TOP
7 NC_ASM_FRONT

%NC_ASM_DEF_CSYS
» [J ENGARVE_PRT1.PRT
— s ACST
& Insert Here
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2.6 Set up the Work Centre

Click on the Work Centre icon on the Manufacturing menu bar >> On the activated
drop-down menu list, click on Mill as shown below.

[ i

Work g Operation
Center * | Tools £ Step Pt
b Min r y
37 Mill-Tur

phiathe  [F M
X Wire EL  Create a milling machine.

The Milling Work Centre dialogue window is activated as shown in Fig. 2.59.
Make note of the Name, Type, Post Processor and Number of Axis section boxes.

Milling Work Center x
Name [MLLo1 |
Type (M |
CNC Control !- 1
Post Processor | UNCXO1 | o[t B
Number of Axes | 3 Axis - [] Enable probing
| 0_|.I|I)lﬂ Tools F s A bly Travel Cycles Properties
Commands
FROM Do NotOutput |
LOADTL Modal =
COOLNT/OFF | Output v
SPINDL/OFF | Output -
Cutter Compensation Probe Compensation
Qutput Point Tool Center v. Qutput Point | Stylus Center v
Safe Radius 0.05
Adjust Corner | Straight v
v X

Fig. 2.59 Activated Milling Work Centre dialogue box

Click on the OK tab ¢ to exit the Milling Work Centre dialogue window.
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2.7 Set up the Operation
Click on Operation icon as shown below
Operation

The Operation dashboard tools are activated as shown in Fig. 2.60.

| Activated Operation menu bar |

Machine icon | Coordinate System icon | \
File » Manufacturing  Model Moﬁne Render Tools View  Applications Operation
¥ o v Z¥x @ Select1tem v X

Clearance Parameters | Options | Fixture Setup | Process = Properties

nfinlua Nl

Fig. 2.60 Activated Operation tools in concise form

where

Represent Clearance tab
Represent Parameters tab
Represent Options tab
Represent Fixture Setup tab
Represent Process tab
Represent Properties tab

To add ACS1 (New Coordinate System)

Sl e

Click in the Coordinate System icon section box >> Go to the Model Tree and click
on ACS1. ACS1 is automatically added onto the Coordinate System icon section
box.

Make sure that MILLO1 is on the Machine icon section box. MILLOI is auto-
matically added to the Machine icon section box by the system.
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To activate the Clearance tab

Now click on the Clearance tab (that is 1 in Fig. 2.60) to activate the Clearance
panel.

On the Retract group, click on the Type section box to activate its drop-down
menu, » Now click on Plane on the drop-down menu list > Click on the Part
surface and the Reference section box is automatically updated by the system >>
Type 10 mm in the Value section box. This is now the Retract distance for the Tool
as shown in Fig. 2.61.

Retract plane
Clearance | Parameters | Options | Fixture §
Retract
Type Pane -
Reference | SurtFE(EXTRUDE_1)ENGAR
Vale 10 v
Tolerance 1.00 .v
[V Always use Operation Retract

1 Head 1

% | From Cick here to add tem
1 | Home Ciick here to add tem
|

Fig. 2.61 Activated Clearance panel and the Retract plane

Click on the Check Mark icon « to exit the Operation setup.

Note: The Retract surface is the surface that the Tool will move up to after
each machining process.

Check the Model Tree to make sure that the ACS1, MILLO1 and OPO010
[MILLO1] as created are on the Model Tree as shown in Fig. 2.62.

Fig. 2.62 Model Tree

- . Model Tree “ﬁ e
showing all the steps achieved

ENGRAVE_PART1.ASM
7 NC_ASM_RIGHT
£7 NC_ASM_TOP
£7 NC_ASM_FRONT
2« NC_ASM_DEF_CSYS
» (J ENGARVE_PRT1.PRT
HxACS1
(¥ MILLO1
JlJoP010 MILLO1]
% Insert Here
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2.8 Set up the Cutting Tool

Click on the Cutting Tools icon

)l

Cutting '
Tools
The Tools Setup dialogue window is activated on the main graphic window >>
Click on the General tab, type the Tool name in the Name box > Click on the Type
section box to activate its contents, now click on the Grooving tool on the menu list
>> Click on the Material section box, type the Tool material name. Add dimensions
to the Tool and click on the Apply tab. See Fig. 2.63.

Tools Setup - B8 X
File Edit View

OD-20 N8 Xoom

TOOL PO.. TOOL_ID TOOL_TYPE CUTTER_... TOOL OF.. Comments
1 To0O01 GROOVING 10.000000
. 4 3
Activated _
P General gs CutData BOM Offset Table
General tab - Geometry
| TooO1 &
80
Type I =y
GROOVING - 20 IE" a
Materal
HSS |
L SEEE— |
S .-“} ] '50
Milimeter - Mol
3
Apply Revert
4 Hide Detais ‘ E L Cancel

Fig. 2.63 Tools Setup dialogue box indicating the Grooving Tool

Click on OK tab to exit Tools Setup dialogue window.
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Note: All dimensions of the cutting Tool are theoretical as shown in Fig. 2.63.
They are used in this tutorial for illustration purposes only. Correct cutting
Tool material must be selected for each machining applications in practical
application.

2.9 Activate the Engraving Process

Click on the Mill menu bar > Now click on Engraving icon tab on the Milling
group as shown below.

qgj Engraving ﬁ
AL custom Trajectory (3

.1[7 Engraving
Insert an engraving step.

The Engraving dashboard tools are activated as shown in Fig. 2.64.

Tool icon Coordinate System icon Activated Engraving menu bar
hlef Manufacturing  Model /Aws Annotate  Render Tools View Applications Ml Engraving
T o tet ¥ 50 e NC_ASU_DEF_CSYS: A 0 Cick hereto add te ‘E.?: Qj] W nw X

01: 70001

1 Edit Tools T0001 lneam Clearance | Options | Tool Motions | Process | Properties

Engraving tools / ribbon

Fig. 2.64 Activated Engraving dashboard

Click on the Tool icon, now click on 01:TO001 on the drop-down list.

Click in the Coordinate System section box, go to the Model Tree and click on
the created Coordinate System (ACS1).

Click on the Datum Curve or Curve Profile section box, now click on the
“MANUFACTURE” imprinted text on the Part surface as indicated by the arrows
in Fig. 2.65.
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Filev ~ Manufacturing Model  Analysis  Annota Render

T oortwor vl Xeacstrscsys)

Datum Curve icon

Tools View  Applications

| FI(SKETCH_2) ENGAT

References | Parameters | Clearance | Options Tool Motions | Process Properties

55

| [ Engravs

XMW ngx

MANUFACTURE text

Fig. 2.65 TO0001, ACS1, MANUFACTURE text added into their section boxes

Click on the Parameters tab in Fig. 2.65 to activate its panel, now type in the

parameter values
SPINDLE_SPEED as shown in Fig. 2.66.

Fig. 2.66 Engraving
Parameters values

CUT_FEED,

Parameters

[ cuT_reep

ARC_FEED
FREE_FEED
RETRACT_FEED
PLUNGE_FEED
STEP_DEPTH
TOLERANCE
GROOVE_DEPTH
NUMBER_CUTS
CLEAR_DIST
SPINDLE_SPEED
COOLANT_OPTION

Clearance

STEP_DEPTH, CLEAR_DIST,

Options | Tool Motion:

Click on the Check Mark icon « to exit the Engraving application.
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Note: The CUT_FEED represent the speed of the Tool on the machined Part.

The STEP_DEPTH represent the amount of material to be removed in
each pass of the Tool on the machined Part.

The CLEAR_DISTANCE is the distance when the Tool starts to follow
the feed rate command (GOl1). All the Tool motion before
CLEAR_DISTANCE are in rapid mode (G00). The CLEAR_DISTANCE
must always be less than the value of the height of the Retract plane.

The SPINDLE_SPEED is the revolution per minute of the spindle/cutting
Tool. The spindle speed is the biggest determiner of the Tools life. When
Tool is running/turning too fast, it generates excess heat (there are others
ways to generate heat too), which softens the Tool and ultimately allows the
edge to dull.

2.9.1 Activate Play Path

Click on the Manufacturing menu bar >> Click on the Play Path icon to activate its
drop-down list, now click on Play Path as indicated by the arrow in Fig. 2.67.

fler Warlachring  Uodel Asysn  Amctrie Resder  fooh  Vew Agplcatom WA “p@
My Bem e S ua n Ir b o L _J Promueny = G Ryt _u : v}m
r B s o =) oty -5 «j e et ! A srnce [F st tmny .
Fegrewe P e Relewcr W o L] My Sees Pute
v Wleew v e Courteat Irem Bt ,sse-wm wongew 570k G Pl Cifer PR
i )

Cpore * Ll Datm® Lo Wacken ool e * Brecea * Uasstschreg Doty * ! rwpn |

ram RN P e A A - [P
S 1-8 M| Diaptay 8ol path orngul a e
———— i e ariae

Fig. 2.67 Activated Manufacturing ribbon

Alternatively, the Play Path can be activated by right click the mouse on
Engraving 1[OP010] on the Model Tree as shown in Fig. 2.68 > Now click on Play
Path on the activated drop-down menu list.

Fig. 2.68 Activating

Engraving 1[{OP010] on the JZ::;: T 1-8-
Model Tree Fit o Rad

L7 NC_ASM_TOP

L7 NC_ASN_FRONT

3eNC_ASM_DEF_CSYS
» [0 ENGARVE_PRT1PRT

HeACS1

7 MILLD1

Jjjorot0 paLot)

oJ1Engraing 1[0P010] @l Engraving 1[OP010]

& Insen Here
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The cutting Tool and the Play Path dialogue box are activated on the

Manufacturing main graphic window as shown in Fig. 2.69

Fies | Maseacaring | Uodsl  Amsiysin  Aassiste  Reoder
16y By e ] 4 e u” 5 s Uarage = vavese Py Teenmesie ¥ ¥
T . Il
) | il 15 M- e
g B setroutmen Pt * = o g ="' tneretees VS ua e [ s Beentery — -
[ Pane L — ot Coing  Opersion . Pay s Pta
. - 2 o Coumirn Syntem : Coter = T Wesew &7 Lot Grove P CLfm CLFR
Cparan * o~ Outm * o - L . Process Varstachrey Gecmery * Vel T Ovpt ™
Fam A48 E0.06 %9 Play tab
e T A
] Mastes fap
L] ENGRAE_PART1 A1
L7 NC_KSM_RIGHT
[ ] >
- - L]
Postion Cummng ool &

Fig. 2.69 Activated Engraving Tool and the PLAY PATH dialogue box

Click on the Play tab to start the Engraving operation
Note: The Tool speed can be slowed or increased by adjusting the Display

Speed dial/knob on the PLAY PATH dialogue box to enable better view of

the Engraving operation.

The end of the Engraving process is as shown in Fig. 2.70.

Fig. 2.70 End of on screen Engraving process

Note: When the mouse is right clicked on the MILLO1, OP0O10 [MILLO1] or
Engraving 1 [OP010] on the Model Tree and Edit Definition is clicked on the

drop-down menu list, there parameters can be edited
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2.10 Add Material Removal (nccheck_Type) Application

Click on File to activate its menu list >> Now click on Options on the drop-down list
as highlighted in Fig. 2.71.

| L] tew
=
i) Gven
-'I Save
"“Jl Saveds
e
e
| Srose
ianage Fe .
Prepare B
Send .

Marage Sessin b

Help .

Options
Ed =

Fig. 2.71 Activated File group

The Creo Parametric Options dialogue window is activated as shown in Fig. 2.72.

Creo Parametric Options. x
Favortes ] [”| View and manage your favorie options

Display your favorte options here
in the Configuration Editor, right chck an option and choose Add 1o Favertes from the shorcut menu

contoon este——  Configuration Editor

Fig. 2.72 Activated Creo Parametric Options dialogue window

Click on Configuration Editor on the menu list as indicated by the arrow in Fig. 2.72.
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The Configuration Editor application tools are activated as shown in Fig. 2.73.

x
| | Favortes I | Wiew and manage Creo Parametric optians.
Environment
System Colors Options.
Model Dplay
Entity Display Sort Alphabetical - Show: | C:\Program Files\PTC\Creo 2 (\Common Fles\MO0T0\Mexd\config pro T
Selecton :
Sney Name Value Status  Description
m = % datum_pont_daplay o *
Sheetmetal W drawing_setup_fie SPRO_DRECTORYL. @ Sets the defaut drawing setup fle optir
# format_setup_fie SPRO_DRECTORYL. @ Assigns 8 specified setup fie to each dr
Customize Ribbon ¥ pro_unt_length uni_inch * ° Sets the defaull unts for new objects
Quick Access Toolbar ¥ pro_unt_mass uni_pound * ° Sets the defaull units for mass for new ¢
Window Seftings # template_designasm SPRO_DRECTORYYL.. @ Speciies the desgnated template assen
% template_drawing SPRO_DRECTORYYL.. @ Specify the drawing used as the defaull
Licensing ¥ tempiate_sheetmetaipart SPRO_DRECTORYYL.. @ Specify the model used as the defaul st
Configuration Edor # tempiate_sosdpart SPRO_DRECTORYY. @ Specity the model used s the defaut pe
ff todays_date_note_format SMmm-Yedd-%yy o Controls the inltial format of the date disp
# tolerance_standard ansi ® Sets the tolerance standard used when
& wekd_ui_standard ansi® * Specifies standard for weiding user inte
< »
Add ... E Delete Optons: | ImportExport *
Export Conigurations... (0K | cancel

Fig. 2.73 Activated Configuration Editors application tools

Click on Find tab.

The Find Option dialogue window is activated on the main graphic window >>
Now type “nccheck_type” in the Type keyword section box > Click on Find Now
tab >> Click on the downward pointing arrow on the Set value section box, now

click on nccheck on the drop-down menu list. See Fig. 2.74.
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Find Option X
1. Type keyword
[ nccheck_type Find Now
Look in: | ALL_CATEGORY v

[ ] Search descriptions

2. Choose option

Name Description |

nccheck_type Vericut will be used for NC material remo\'
|
. v
3. Setvalue
v Browse...
| Add/Change Close

Fig. 2.74 Find Option dialogue window

Click on Add/Change tab to add the nccheck to the system.
Save into the configuration file when prompted to do so.
Click on the Close tab to exit the Find Option dialogue window.

2.11 Material Removal Simulation Activation

To view the material removal simulation after adding the “nccheck_type” to the
configuration file.

Got to the Model Tree and click on Engraving 1 [OP010] on the Model Tree to
highlight it >> Now right click on the mouse to activate Engraving 1 [OP010] menu
list, now click on Material Removal Simulation on the drop-down menu list.

The NC CHECK Menu Manager dialogue box is activated on the main graphic
window as shown in Fig. 2.75.
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Fig. 2.75 Activated | Pre—
NC CHECK and NC DISP i
groups on the Menu Manager
dialogue box

Resolution

Trim Plane
Display

Restore

Done/Return
w NC DISP

Color

Step Size g Step Size

Tool View

Run < Run

Click on Run to start the Material Removal Simulation.

To reduce the speed of the material removal process >> Click on the Step Size
and add a lower step size value > Click on Run again, and the simulation animation
will run very slow.

Click on Done/Return on the NC CHECK group to exit the Material Removal
Simulation process.

2.12 Creating the Cuter Location (CL) Data

Click on Manufacturing menu tab >> Now click on Save a CL File icon on the
output group as illustrated below.

5.2 K. -
RAPID $7000M
FEDRAT  GOOX3J
Savea Posta

CLFile *  CLFie
&, Save a CLFile

Sav

o, Save aCL File

Output the cutter location data for an
operation or step.

The SELECT FEAT Menu Manager dialogue box is activated > Click on
Operation on the SELECT FEAT group and click on OP010 on the SEL MENU
group as highlighted in Fig. 2.76.
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Fig. 2.76 Activated =
SELECT FEAT and Menu Manag... *

SEL MENU groups on Menu w SELECT FEAT
Manager dialogue box

Select

Operation

NC Sequence
Done
Quit

w SEL MENU

OP010
Quit Sel

Once OPO10 is clicked, the PATH Menu Manager dialogue box is activated on
the main graphic window >> Click on File on the PATH group and Check Mark the
“CL File” and “Interactive” square boxes on the OUTPUT TYPE group if they are
not automatically Check Marked by system as shown in Fig. 2.77.

Fig. 2.77 Activated PATH Menu Manag...

and OUTPUT TYPE groups ~ PATH

on Menu Manager dialogue ::D'ay

bOX Rotate
Translate
Scale
Mirror

Units
Done Output
- OUTPUT TYPE

[ CL File
[] MCD File

[ Interactive
[C] Batch

[C] Compute CL

Done
Quit

Click on Done.

The Save a Copy dialogue window is activated on the main graphic window. See
Fig. 2.78.
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Savea Copy
New Name | Engrave_op010

Tipe CL File ("ncl)

0K

Fig. 2.78 Activated Save a Copy dialogue window in concise form

Make sure that the name on the New Name section box is correct. Alternatively,
Type Engrave_op010 as the new name, if you did not type Engrave_partl in the

New dialogue box at the early stage.
Click on the OK tab to exit.

The CL File(*.ncl) is now saved on the already chosen directory folder/drive.
Click on Done Output on the PATH group as indicated by the arrow shown in

Fig. 2.79.

Fig. 2.79 Activated PATH
group on the Menu Manager
dialogue box

2.13 Create the G-Code Data

Menu Manag...

Display
Rotate
Translate
Scale
Mirror
Units

——p  D0Ne Output

Click on Manufacturing toolbar > Click on the Post a CL File icon on the output

group as shown below.

Posta
CL Fie

te
2. PostaCLFile

Select a post-processor, convert the
tool path to machine code and save
the machine code to a file.
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The Open dialogue window is activated on the main graphic window. See
Fig. 2.80.

(pen X

L Ellenarave_opd10.nc Type | CL Fie (*ncl v

b Folder Tree Open Cancel
Fig. 2.80 Activated Open dialogue window in concise form

Make sure that the file name on the File Name section box is correct.

Click on the Open tab to exit.

The PP OPTIONS Menu Manager dialogue box is activated on the main graphic
window >> Check Mark Verbose and Trace square boxes, respectively, if they are
not automatically Checked Marked by the system as shown in Fig. 2.81.

Fig. 2.81 Activated PP

OPTIONS Menu Manager |
dialogue box | w PP OPTIONS

Menu Manag...

[ Verbose
[ Trace
MACHIN

Done
Quit

Click on Done.

The PP LIST Menu Manager dialogue box is activated on the main graphic
window with all the available Post Processor (PP) list as shown in Fig. 2.82.
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Menu Manag...

UNCX01.P11
UNCXD1.F’124—
UNCX01.P14
UNCX01.P15
UNCX01.P19
UNCX01.P20
UNCX01.P23
UNCX01.P24
UNCX01.P26
UNCX01.P37
UNCX01.P41
UNCX01.P43
UNCX01.P47
UMNCX01.P48
UNCX01.P49
UNCX01.P50
UNCX01.P51
L4

| Click on UNCXO01.P12 to proceed.

Fig. 2.82 Activated PP LIST Menu Manager dialogue box

Note: The UNCXO01.P12 generates G-codes for four axes Milling Machine
but can also generate G-codes for three axes Milling Machine.

The INFORMATION WINDOW opens up on the graphic window as shown in
concise form. See Fig. 2.83.

INFORMATION WINDOW

w Tape length  7.83 Cycle tine  140.17 Warnings 0

Close

Fig. 2.83 Activated INFORMATION WINDOW in concise form

Check to see if there are any warnings in case the programme has encountered
any problem during generating the G-codes.
Click on Close tab on the INFORMATION WINDOW dialogue window to exit.
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The generated G-codes are stored as a TAP File on the chosen work directory.
The TAP File will be opened using Notepad to view the generated G-codes.

The G-Codes command generated in this process, that Tool will follow during
the Engraving process are shown below and on the proceeding pages.

-

| engrave_op010.tap - Notepad
Eile Edit Format View Help

N5 G71

N10 ( / ENGRAVE_PARTL)
N15 GO G17 G99

N20 G90 G94

N25 GO G49

N30 T1 MO6

N35 S3500 MO3

N4O GO G43 Z60. H1
N45 X38.28 Y78.012
N50 Z55.

N55 Gl z50. F15.

N60 Y155.377

N65 X24.367 Y120.993
N70 X10.454 Y155.377
N75 Y78.012

N80 Z60.

N85 GO X72.07

N90 Z55.

N95 G1 Z50. F15.

N100 X59.151 ¥155.377
N105 X46.231 Y78.012
N110 Z60.

N115 GO X51.2 Y108.098
N120 Z55.

N125 G1 Z50. F15.
N130 X67.101

N135 Z60.

N140 GO X105.86 Y155.377
N145 Z55.

N150 G1 Z50. F15.
N155 Y78.012

N160 X82.008 Y155.377
N165 Y78.012

N170 Z60.

N175 GO X117.786 Y155.377
N180 Z55.

N185 Gl Z50. F15.
N190 Y101.651

N195 x118.78 ¥93.055
N200 x119.774 Y88.757
N205 X121.761 v84.459
N210 x124.743 v80.161
N215 X127.724 ¥78.012
N220 X131.699

N225 X134.681 v¥80.161
N230 X137.662 Y¥84.459
N235 X139.65 Y88.757
N240 X140.644 ¥93.055
N245 X141.638 v101.651
N250 ¥155.377

N255 Z60.

N260 GO X177.415

N265 Z55.
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N270
N275
N280
N285
N290
N295
N300
N305
N310
N315
N320
N325
N330
N335
N340
N345
N350
N355
N360
N365
N370
N375
N380
N385
N390
N395
N400
N405
N410
N415
N420
N425
N430
N435

N440
N445
N450
N455
N460
N465
N470
N475
N480
N485
N490
N495
N500
N505
N510
N515
N520
N525
N530
N535
N540
N545
N550
N555
N560
N565
N570

Gl zZ50. F15.
X153.563
Y78.012
Z60.

GO v120.993
Z55.

Gl Z50. F15.

GO X215.18 Yv78.012
Z55.

Gl zZ50. F15.
X202.261 Y155.377
X189.341 v78.012
Z60.

GO X194.31 v108.098
Z55.

Gl Z50. F15.
X210.211

Z60.

GO X248.97 v133.887
Z55.

Gl Z50. F15.
X247.976 Y142.483
X246.982 v146.781
X244.995 Yv151.079
X242.013 Y155.377
X239.032 v157.526
X235.057

X232.075 Yv155.377
X229.094 v151.079
X227.106 Y146.781
X226.112 v142.483
X225.118 Y133.887
Y¥101.651

X226.112 ¥93.055
X227.106 Y88.757
X229.094 v84.459
X232.075 v80.161
X235.057 ¥78.012
X239.032

X242.013 v80.161
X244.995 v84.459
X246.982 Y88.757
X247.976 Y93.055
X248.97 v101.651
Z60.

GO X262.884 Yv155.377

Z3).
Gl z50. F15.
X282.76

Z60.

GO x272.822
Z55.

Gl Z50. F15.
Y78.012

Z60.
GO X296.673 Y155.377

Gl z50. F15.
Y¥101.651

67
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N575
N580
N585
N590
N595
NE600
N605
N610
N615
N620
N625
N630
N635
N640
N645
N650
N655
N660
N665
N670
N675
NE680
NG85S
N690
N695
N700
N705
N710
N715
N720
N725
N730
N735
N740
N745
N750
N755
N760
N765
N770
N775
N780
N785
N790
N795
N800
N8OS

X297.667 ¥93.055
X298.661 Yv88.757
X300.649 Y84.459
X303.63 v80.161
X306.612 Y78.012
X310. 587

X313.568 v80.161
X316.55 Y84.459
X318.537 v88.757
X319.531 ¥93.055
X320.525 v101.651
Y155.377

Z60.

GO X332.451 v78.012
Z55.

Gl Z50. F15.
Y155.377

X348.352

X352.327 v153.228
X354.315 v151.079
X355.309 v148.93
X356.303 v142.483
Y133.887

X355.309 v127.44
X354.315 v125.291
X352.327 v123.142
X348.352 v120.993

X332.451

Z60.

GO X346. 364

Z55.

Gl Z50. F15.
X356.303 Y78.012
Z60.

GO X392.08 Y155.377

Z55.

Gl 250. F15.
X368.228

Y78.012

X392.08

Z60.

GO X368.228 Yv120.993
Z55.

Gl Z50. F15.
X388.105
Z60.

M30
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