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Machine Translated by Google

TP 1 2D MILLING 1/2

The objectives of this first TP are:
A first approach to CAM on CATIA

Understand the main stages of creating a
program on CATIA Immerse yourself in the

construction philosophy of each machining
operation It is a question of defining what is

being machined (entity), how (strategy,
approach/retreat), with which tool (and which
cutting conditions)

Discover the simulation of material
removal (tool paths, interferences, etc.)
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Parallelepiped 100 x 100 x 30
(Extrusion of a 100 x 100 square)

Part drawing

1 rectangular repetition of a hole
diameter 6 depth 10 mm, 20 mm
from the sides (spacing 20 between
instances

A pocket 10 mm deep,

diameter of the semi-circles =12

mm (spacing of the center of the first
arc of circles in relation to the two
sides: 20)(distance 20 between the two
centers of the semi-circles)

CAM requires the CAD definition of a

raw part and a finished part. Copy-

paste the part body in the same "Part",

e rename it "stock" (right click,

&= ©F | ProductList : : :
A?%Mpmm properties), modify the extrusion to 32

¥part) mm and delete the holes and the pocket
a Plan xy
o Plan yz

a Plan zx

L f: Corps principal 3
- Sgbat Save your work regularly
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The “Prismatic Machining” workshop

The
[*]CATIA V5 pour étudiant - [Process1: Editeur de programmes] .
n B Fichier  Edition  Affichage  Insertion  OQutils  Fenétre  Aide C O n St r u C tl O n

lnfrastructure tree | S m 0 d Ifl ed

Conception Mécanique

Forme

KA Machining-specific
® 7+ J Lathe Machining I C O n S ap p ear

ismatic Machining
Equipements & Systémes ¥ AL Surface Machining
Procédé Numérique de Fabrication 4 .% Advanced Machining
Simulation d'usinage 4 J\ NC Manufacturing Review LE
[
D@F'rv:u_es_-hst

Conception et Analyse Ergonomiques 4 _.-‘,é STL Prototypage Rapide
d - i &% Process

Gestion des connaissances
Début. 1

1 support_2_..Part

[7 2 Processl: ..

i_ Phase dusinage. 1
Q Programme de fabrication. 1
Fin.1

1 support_2_,.Part

A Liste des procédés. 1
»} ProductList

2 4axes_qui . Process

3 Processl..Process

Plpartl (Part1.1)
0, [

4 sinus_piec, .Part

Quitter
a Plan xy

o Plan zx

sourcesList
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Useful toolbars
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check the presence of the toolbar
Management of CN
outputs it allows to simulate the trajectories
of the tool then to generate the ISO code

check the presence of the toolbar
Machining
components it is used to create recovery areas

check the presence of the toolbar
Auxiliary operations
it is used to generate tool changes

check the presence of the toolbar
Machining operations
it generates the machining operations

Save your work regularly
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Default Options

[3]caTia v5 pour étudiant - [Process2: Editeur de programmes]

Outils

EJ Cémarrer

PTEOBBRERS 2+

® RS Y

3

Eichier

Edition

Affichage  Insertion

&% options

=- bl Général

W) Affichage

ES Compatibilité

B2 paramétres et me:
FZ Périphériques et R

[.lnfrasiructure

Conception Mécaniqu
s Forme

— { Analyse & Simulation

+-4 Mrique

L Equipements & Syst

M Procédé Numérique

=

Fepétre 7

Général l Ressources l Opération | Progranfime f Sortie | PhRtofvideo I

in the Tools menu /
Heading Options
Manufacturing by NC

(Machining)
check:

the type of post

Post processeur
@ O ducun O Cenitlr) @ IMS(r) O TCAM(r)

processor (ie IMS),

PPs:

IC:\,Prog'l.Dassault Systemes|B13lintel_alstartupiManufacturing |70

Stockage du krajet outil

@ Stocke le trajet outil dans le document courant

O Stocke le trajet outil dans un fichier externe

the point of the driven
tool (ie end of tool),

Edition du trajet outil

.

"4 Disponibilite de I'editeur du trajet outil

Lors du calcul du trajet outil ———

»8

"4 Stocker les points contact dans le trajet outil

the storage

Paint de sortie outil
@ @ Bout d'outil
O Centre outil

directories (ie
~ CATEMP\..)

Localisation trajets outils, code CN et documentation atelier
b Trajets outili [7] sauvegarder au méme endroit que le CATProcess

CATEMPYlescalierc),

Doc. atlier:  [C:ATEMP\lescalierch

. Toimprove

il

Code CN: [ C:ATEMPYlescalierc,

Extension: | CATNCCode

—

= performance, remove the

@ ok | @ annuer |

background gradient:

General / Display /

Visualization

Save your work regularly



Machine Translated by Google

Default Options

Options

“ : B ST 3 o

1" Options Général I essources | Opération | Programme | Sortie I Photo/Yidéo |

== GEncral ajet outil A
ﬁj Affichage b [] Afficher 'outil sur le trajet outil suivant la position de la souris.

[T] afficher le centre de I'outil au lieu de l'extrémité,

[] afficher les cercles,
Couleurs associées aux avances :

Coupe (couleur par défaut)l _ :_I

i Compatibiité
¥% paramétres et mesure
7% Périphériques et Réalité virt

Infrastructure

. Approche ou engagement ] —| LI
t--’ Conception Mecanique Retrait ou dégagement ] —— LI
4 Forme Rapide ] ﬁ]
* Analyse & Simulation Finition ]|— _.;I
d'usine Chanfreinage l [ — ;I

Plongée

|_j
[ —

Hors matiére

Equipements & Systémes
o i Gégétrie complémaptaire pour la CN
Procédé Numérique de Fabrice ks yonitil)

modele CATPart pour stocker la géométrie.

- Simulation d'usinage
“ Modificatm

Conception et Analyse Ergono G

i conception
' Le mode Smart NC

% Gestion des connaissances [[] Détection optimisée des modifications de conception 3

@ < |
OAnnuIerI

!@"_"ﬁ_

Check the box opposite

It allows to create a
CATPart file which

stores the intermediate
geometries between

each operation
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Configuration of the machining phase

in the PPR tree, double click on Machining phase.l, a window appears, it allows you to define:

* the machine tool used (ie a 3-axis milling machine) and the post-processor to use, * any

catalog of tools (ie a set of tools capable of fully producing the part and already present in the tool
magazine), « the frame in which the tool moves (ie the position of the program origin and the
orientation of the part in relation to the axes of the machine tool), » the part to be machined and the
raw part,

E‘(MTIA ¥5 pour étudiant - [Process1: Editeur de programmes] .

EJ pémarrer  Fichier  Edition  Affichage  Insertion  OQutls  Fenétre  ?

X B
N - - -
@ L s click here to define the machine
e om ™ tool, the post-processor and
g_ Aucune Description the tool Cata_log
Q' & sélection
v %\_ [Triedre de référence par défaut pour Phase d'usinage . .
; ;@’mw click here to define the marker
!g. ‘ :énmﬂkria I'I::::n Option I
i click here to define the workpiece
g = MWSélactbn\\_
o; @ Aucune sélection
I A click here to define the blank
QIL Aucune selection

@ ]

_— @ oK I OAnnubrI
NePgasbas R Ko B4 nHénqAsD 066 8

Mok Tactvté dusnoge — Save your work regularly



Machine Translated by Google

| Choice of machine

icons defining the architecture of the machine tool used

. Commentaire I

Définition de la machine

=

J

| 4

Commande numérique | Changement d'outil | Broche | Compensation |

Post Processing

Table de mots Post Processeur

‘' Type de données CN

+ Type de format CN

. Stratégie au point de départ

Ravyon d'interpolation mini
Rayon d'interpolation maxi
Pas de discretisation mini
Anagle de discrétisation mini

Interpolation linéaire 30
Interpolation circulaire 2D
Interpolation circulaire 3D
Interpolation Murbs

Vitesse max en usinage
Yitesse rapide

Mouvement Axial et Radial

numENSAM. lib

|

21|

IMSPPCC_MILL.pptable
|Point (%,¥,2) 'I

From

|

|0,01mm

| 5000mm

| 1e-D04mm

BRI BBl I ERI

IO, 1deg
]
4
L
|

| 100000mm_mn

kb B

| 60000mm_mn

u

@ ok | & annuer |

e the machine tool is a 3-axis milling

machine (one of the machine tool
architectures offered by default), « the
post-processor is fanuc21li.lib « the post-
processor word table is of IMSPPCC_MILL
type ¢ the language to be exported is ISO

type

Save your work regularly
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Choice of tool catalog

Définition de la machine 21 x|
i
s &P d s
& & =1y
hom | 3-axes_Machine_par_defaut
Commentaire |
Commande numérique Changement d'outil | Broche | Compensation I
Catalogue d'outils INDI‘I spécifié 3
Compensation de rayon

4d21
FeedsAndSpeeds
InsertsSampleLathe
LathelnsertsAndHoldersSample
MillandDrillStarterSet
ToolReplacement
ToolSamples_MMG
ToolSamples_SMG
ToolsSample01
ToolsSample02
ToolsSample03

g

@ ok | @ annuer |

the catalog of tools to be used is
MillandDrillStarterSet

it includes basic milling tools (modifiable)
as well as the cutting conditions for these
different tools in roughing and finishing

Selecting a tool catalog is optional, but can
save you time if you always use the same tools
(machining center with tool magazines for
example)

The tool catalog can be modified, exported,
saved, etc.

It can be generated by an Excel file (requires
knowledge of the correct naming labels for
tool characteristics) or by modifying existing
tools (easier and faster).

10
Save your work regularly
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Rough/finished part definition

E]EAT]A ¥5 pour e'-tud_iant = EPrucessz: Eljiteur |:ie prugrammesj_l

Affichage  Insertion  Qutils  Fepétre 7

COTrTEE— 2l

Nom: Phase d'usinage. 1
Commentaires: —
Aucune Description

] Démarrer  Fichier  Edition

» define the part to be machined
(Main body of the construction
tree) « define the raw part

g| e (“raw” body) to do this, click

ﬂ [T e e b s s e s | 8 on one of the icons in the

| ' Machining phase window then
SR e on the corresponding item in

ce 1bis/piece 1bis/Corps principal

 Jrecetbipece e the bUI'dlng tree.

Aucune sélection

Aucune sélection

2
o Lo

Aucune sélection

Double-click in the CATIA
window to see the Machining
phase window reappear. Click
achne pir_deraut OK to exit.

1 | Aucune sélection

DEPS a0 R O BE8S 9B QAQLE

Modifiez lactivité d'usinage |_
11
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Automatic recognition of machining entities

Reconnaissance globale @

Résumé - Remplissez des ... @

Type de sélection

Entrez des Corps
0 Corps 2

Part1.1/Part1/Corps principal;

MNombre total de faces en entrée ; 23

MNombre de faces des zones dusinage :11
Zones reconnues

) Face

Z
: =l = Trous
< Trou ‘4 Rainure fermée Trous simples
4 Poche complexe I3 Rainure débouchante Chanfrein
Trou lamé

Trou lamé chanfreiné
Trou chanfreiné
Poche complexe
[[] Autoriser la création des composants des trous complexes Pas: complexe

Fusion automatique des trous coaxiaux ; che compl'e e
Rainure fermée

Rainure ouverte
Répétitions créées
Mombre de répétitions créées : 1

.

arche complexe I3 Passage complex
Composal

3
3
0
a
0
a
1
0
0
0
0

[[] Trous de diamétre identique (un trou borgne nécessaire)

.
(This operation is optional and its proper functioning strongly depends on the design of the
part: example if a hole has been made with the Pocket icon, it will be recognized as a pocket)

12
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Visualization of machining

Vue de fabrication

Centrer le graphe
Recadrer sur

Cacher/afficher

Propriétés Alt+Enter

& Ouyrir la sous-arborescence

a Coller Chrl4+y

Objet Yue de fabrication

entities

ne d'usinage

nétrie usinabl
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The generation of trajectories starts here. The program is created by a sequence of
elementary operations.

For each of these operations, the programming mode is identical. It consists of explaining
to CATIA: « which tool to place in the spindle nose, * which part of the part to machine, ¢
how to machine the surface (defining an operating strategy, ie a type of trajectory, or
even engagement conditions , ie axial and radial depth of cut), « what cutting and feed
rates to use, * how to get to and from the surface to be machined.

» Attention, the operations are created following the entity highlighted in the tree
PPR, the easiest way being therefore not to select anything else in the PPR and to
generate the operations in the order of their realization

14
Save your work regularly
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Typical presentation of an operation

urfacage.1

Mom: [ Surfacage. 1

what approach, docking,

2] %] withdrawal and clearance

conditions

what cutting

e 20NE totekiée de TTmane

Deplatee |a SoUrs S E T

Surép. sur obstacte<0mm p._sur haut : Omm

<

Surép. sur contour : Omm
Surép. sur fond : Omm

[ surfacage du rectangle d'encombrement du contaur

speed and feed

what part of the workpiece to machine

which tool to use

what mode of machining

By clicking on the icon of a machining

operation, this window appears. It

includes 5 tabs corresponding to as many
windows where you can qlnp(‘ify information.

15
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Surfacing operation
[ [surfacage.s

Mom: | Surfagage. 1

Commentaire: |Aucune Description

——— S B |29 | A | AR |

|Dépdacez la souris sur une zone coloriée de limage
! Surép. sur obstacle : Omm  Surép. sur haut ; Omm
‘ &
i 3

Surép. sur contour : 0Omm
Surép. sur fond : Omm

[ surfacage du rectangle d'encombrement du contour

@ ok |

@

apercu | @ annuler |

Then click on the top
surface of the part.

Double-click in the CATIA
window to review the
Surfacing window.1

The icon indicator (green,
orange or red) indicates

whether CATIA has sufficient
information.

Then click on the side
faces of the drawing opposite

and select the contour of the
surface in the same way

16
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Surfacage.2
Nom: | surfacage.2
Commentaire: IAucune .
' | 0 %' 05 | 26 | Click on the Tool tab
‘ N
Click on the face milling cutter icon.
& | The tool number will correspond to
| . . . . .
= the “T” instruction which will appear in
Nom | T3Fraise 4 Surfacer D 50 __IQJ
Commentaire : | ]Nornd'outil the CN COde-
Numéro d'outi : [2 =
You can also find the right face milling
cutter by clicking on "Select by
request” (icon with the magnifying
g —f—e—db=25mm glass) then browsing through the tool
1 g i catalogs offered.
T [ Jj
: T Click on “More”
i o You can modify the geometry of the
tool, the offset (compensation tab) and
ml indicate the_cutting conditions
A 4
N
] s L
17
[~ 9 o | _toorp | @ amer] Save your work regularly
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Surfacing operation

I Surfacage.1

Nom: Surfagage. 1
Commentaire: |Aucune Description

S |86 | 8% | A | A2 |

2]

IDépIacez la souris sur une zone coloriée de limage

Mode d'usinage:

This tab defines the machining strategy.

You can modify the

—— = = 1] overlap ratio between two

Sens dushage: & T passes, modify the peak height, etc.
Tolérance dusinage: [otmm & 2

Précision bridage: [oimm [

Contournement arétes vives: [Circutaire =] ?

Compensation : |1—3

i @ ok | apercu | @ annder |
- =

Al

18
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Surfacin= o: eration
Surfacage.1 ll.x.J

Mom: Surfagage. 1

8]

8,

Commentaire: |Aucune Description

—Vitesse d'avance

Approche: [300mm_mn
Usinage:  [5728,37mm_mn
Retrait:  [2000mm_mn
Finition:  [7755, 77 e,
Unité: [ ingaire =l

!%@ﬁ

'3 Calcul automatique & partir des valeurs de l'outillage

A\

—VYitesse de broche

3 Sortie vitesse

Usinage: I:}Uf;] ,523turn_mn

Unité: IAnguIaire

H

Qualité: Calculer |

‘4 Calcul automatique & partir des valeurs de l'outillage

@ ok |

]

spercy | @ annuler |

—— Click on the Speeds tab.

Set Quality to Finish.

The operating conditions used are
those defined in the tool catalogue.

Switching the Quality item from
Roughing to Finishing and vice
versa changes the rotation
frequency and the feed rate.

The last tab allows you to modify the
tool path in approach (before material
removal) and in withdrawal (after).

19

Save your work regularly




Machine Translated by Google

Surfacing operation
surfacase

Norn:

8]

—\Vitesse d'avance

Surfacage. 1

Commentaire: |Aucune Description

8,

19 |05 |88

21|

'3 Caleul automatique & partir des valeurs de l'outilage

Approche: | 300mm_mn
Usinage: | 2728,37mm_rn E
Retrait: | 2000mm_rn
Finition: | 2728,37mm_mn
Unité: ILinéaire :.l
— Vitesse de broche

'3 Calcul automatique & partir des valeurs de l'outillage

'3 Sortie vitesse

Usinage: ' 3

3031,523turn_mn

Unité:

Inngulaire j

Qualte: [T ~| Calcuier |

@ OK l Aper;u]‘

5))

Click on the tool path animation icon.

This icon validates the configuration
of the machining operation.

To modify an operation, double-click in
the construction tree, make the
modifications and validate by clicking
again on this icon. Simply clicking OK is
not enough.

20
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Surfacing operation

— Animation outil

J Different visualization
|4

options are possible.

Vitesse=1000mm_rmn . . .
=37,5mm Y=47,059mm Z=-2mm Visualize the _tr_aj ecto ry
1=0J=0K=1 of the face milling cutter.

Temps d'usinage = 41s  Temps total = 43s

The Video icon will
allow you to view the

material removals.

Click on OK to
return to the

Surfacing window.1

Click on OK to
validate the parameters.

The surfacing
IS now programmed.

21
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Surfacing operation

The surfacing operation appears in the tree.

It is said to be Solved therefore correctly programmed
(this does not necessarily mean that the conditions of

realization are compatible with the tool or the machine tool).
The mention Solved is obtained after animation of the tool path.

o

22
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Machining of the oval pocket

Usinage de poche.2

Mom: | Usinage de poche.2
Commentaire: | Aucune Description

SE ¥ | OeB | B | ARC

Zone

|Dép|acez la souris sur une zone coloriée de [image e

Surép. sur obstacle : Omm Surép. sur haut : Omm

Fond : Respecté

Surép. sur frontiére traversée : Omm
Surép. sur frontiére a respecter : Omm
Surép. sur contour ; Omm
Surép. sur fond : Omm

Poche ouverte
Départ : Alintérieur

Parameters |

Select the proposed prismatic
machining area. It corresponds to
the pocket recognized automatically

Keep the default machining
strategy.

Select the cutter 3 sizes diameter 10,
paying attention to the corrector and

the cutting conditions. A message of
this type may appear when changing
the corrector, this is normal.

Avertissement Fabrication par CN @

g Le correcteur avec 'ID 3 n'existe plus.
. Un nouveau correcteur a été choisi pour cette opération.

Vérifiez la validité de ce correcteur.

23
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Machining of the oval pocket

~ Animation outil

ﬂ"l @l i | > ]» TPy

Depending on the strategy

chosen (here by swallowing), the
simulation reveals a defect during
machining. It is actually a collision
between the tool and the part when
moving the tool from the tool change
point to a programmed position

To correct this we will generate an
axial approach to the tool

24
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Machining of the oval pocket
Usinage de poche.? @@

MNom: | Usinage de poche.2
Commentaire: | Aucune Description

A | 8 | BedB | A (20 |

Gestion des Macros
_——

Click on the Approach/Retreat tab

dtro Mom Mode A
157 9] approche e, 7 uit par [... . . n n
""’“’ e e T Highlight "Approach
10) Saggde basfontale Garde.1 Jusqu'd un pla...

() Liaison Retrait Liaison, 1 Construit par I...
1) Liai h iaison, i ks H H
;(l t::izz:jjf:icniieaunet... t::izz:slurunnive... (C:E::::EEE::I Add an aXIaI path (ItS Value Can be
:: L:ta?sonsurunniveau.r-\;.)?... L?aisonsurunnive... Construftparl... modlfled by double_cllcklng on n 10
‘ Liaison sur passe de finiti...  Liaison sur passe ...  Construit parl... v . .
olal=| mm a right click allows you to
Macro en cours define the approach speed)

Définition | Options |
i, !Construit par lutilisateur LI R| g h t C | | C k

“Approach” and “Activate”
10m

Start tool path simulation. The defect
generated by the tool during its descent
into the middle of the material has disappeared.

| Bk [4]5]4]

e

/ﬂ)

— @ ok | _apergy | O aenuier Save your work regularly
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| Drilling cycle

(.?Q
QR FRRAASLLES R

e

Lo

EFE&]Q‘;&

,@2@&@@

There are many pre-programmed solutions for drilling / tapping

Select the simple drilling cycle

Select the hole pattern (the pattern created in CAD allows to have only one drilling
operation instead of 3)

Choose the drill, with its compensator (gauge) and its cutting conditions

26
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Drilling cycle

Click on the tool path animation icon to
view the programmed paths.

If the drill collides with the part in its
path between two consecutive holes,
add an axial retraction and/or an axial
approach as before.

Click on OK when the trajectory is
satisfactory.

Save your work regularly
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NC code generation

All material removal operations being
defined, the CN code will be generated.

Each operation will generate (from a table of
words and macros) part of the code

The goal is now to collect these parts of
code and export it in text format (.p for
example for NUM command director)

Save your work regularly
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NC code generation

Click on “Generate NC code in
Interactive mode”

Another generation mode is

o possible (batch mode), which
makes it possible to store and

concatenate different programs (we will n

)i

o

Check the format of the generated file: CN code.
Check the location of the generated file.

Check the post-pro used under the "CN Code" tab
Execute the generation of the program.

Génération des sorties CN en mode interactif @

E/S | Mouvements outils | Ecriture | Code CN |

Entrée
ﬁ CATProcess d'entrée ;

Document en cours () phase d'usinage

@ Programmes

ramme de fabrication. 1

Dt use it)
Sorties CN
£ Fomat :
Un fichier. .. ) pour tous les programmes sélectionnés

@ par programme
) par opération d'usinage
Fichier de sortie :
[[] sauvegarder au méme endroit que le CATProcess
| D:\SCHNEIDER surfa_poche_peraage_Programme_de_fabi _I

4 Remplacement Fichier

CATProcess modifié
-3 [[] réécriture du CATProcess d'entrée
Or :

[] verrouiller les opérations

[] assaciation du fichier CM de sortie avec le CATProcess d'entrée

Pl 2

lgSave your work regularly _Femer_|
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NC code generation

r surfa_poche_peraage Programme_de_fabrication_1.P - Bloc-notes

Fichier Edition Format Affichage 2
IMSpost - Runtime Message @ % 1000|

(1PGM,99)

N

G830 G90 G40 G94 GL7 G50
Please Enter Program No.: N2 (MSG, IMSPPCC_MILL PPTABLE 06-13-2003)

N3 (MSG,Face Mil11l D50 RcS)
N4 GO X0 v47.0588 z4500. S70 T1201 M6 M3
NS X0 ¥47.0588 2-2.
N6 GL X0 ¥100. zZ-2. F1000.
N7 X100. Y100. z-2.
N8 X100. YO Z-2.
1000 NS X0 Y0 z-2.
N1O X0 v47.0588 2-2.
N11 x12.5 ¥47.0588 z2-2.
N12 X25. v47.0588 Z-2.

3 N13 X25. ¥75. Z-2.
Continue N14 x75. Y75. Z-2.
\\ N15 X75. Y25. Z-2.

N16 X25. ¥25. Z-2.
N17 X25. v47.0588 Z-2.
N18 x31.25 v47.0588 Z2-2.

Enter the program numbier (check that it is 1090978 Yay Aang B
" " . N2l G2 X45. Y62.5 Zz-2. I45. J55. KO
not already "taken" fromithe machine tool) RE L ba e e e
N24 Gl X62.5 Y45, 2-2.
N25 G2 X55. ¥37.5 z-2. I55. J45. KO
' icati N2y G2 X375 Y43 22, 145. 345. KO
Information Fabrication par CN WEZ or Tl.d fRa 2oee 105 M.
\ / N29 (MSG,T3 Fraise 2 Tailles D 10)
o _ _ , ., N30 GO X35.5099 Y23. 24500. S70 T3 M6 M3
La génération interactive de sortie W s'est terminée normale N31 X35.5009 ¥23. Z3.

-
1 Sk ai i N32 Gl X35.5099 Y23. z-7. F300.
\) Pour plus de détails, consulter le Fichier log. /z G2 2 iansobs zs: 27

N34 G3 x50. Y25. Z-7. I50. 124. KO

N35 Gl X21.0198 Y25. z-7.

N36 G3 x21.0198 v23. Z-7. I21.0198 124. KO

N37 Gl X35.5099 v23. 2-7

N38 GO X35.5099 ¥23. 2.5
z-1

N39 x35.5099 v23. 2.5

N40 Gl X35.5000 v23. 2. F300.

N4l X50. ¥23. Zz-12. F1000.

N42 G3 x50. ¥25. z-12. I50. J24. KO

N43 Gl x21.0198 v25. z-12.

N44 G3 x21.0198 ¥23. z-12. I21.0198 124. KO
N45 Gl X35.5000 v23. z-12.

N46 (MSG, T4 Foret D 10)

N47 GO xB0. Y80. z4500. 570 T4 M6 M3

N4B8 xBO. YBO. z-1.

30
Save your work regularly



Machine Translated by Google

End of TP1

You have just completed your first CAM program, congratulations!
To remember :

CAD influences CAM (automatic feature recognition)
Each operation works on the same principle It

Is a question of defining what is machined (entity), how
(strategy, approach/retraction), with which tool (and which cutting conditions)

The simulation makes it possible to check the consistency of the
programmed operations and to correct the tool trajectories The generated

program should not be used with blind confidence, a rereading of the
key points (start of the program, change of tools, loading of the gauges,
etc. ) and a simulation on the machine tool will be able to deal with the
biggest errors. A machining time that is much too long or, on the

contrary, much too short (available on the command director) can also
be an indicator of a bad feed or programmed cutting speed e

31
Save your work regularly



Machine Translated by Google

Exercise 2: 3D milling

The objectives of this lab are:

Consolidate the skills acquired during the
first practical work: the different stages will
be less detailed than in the previous practical

work, the spirit of initiative is favored over the
"press button" approach

Use the functions: Machining recovery zone,
Ramp approach

Perform a roughing then finishing operation on
a“3D” pocket
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Open the room

[#]caTIA ¥5 pour étudiant - [Process2: Editeur de programmes]
- Insertion  Qutils

Fengtre 7

»
 Conception Mécanique 4
»
»

‘ Jﬁ Analyse & Simulation
Construction d'usine »

5
!g j/ Eorme
U
L

ot abrication par NC 4 &.‘Lathelﬂach'n'nu

Maquette Numérique 4 d, Prismatic Machining
Equipements & Systemes » A Surface Machining
| Procédé Numérique de Fabrication 41+ 9 A

i;,f\ NC Manufacturing Review
é STL Prokotypage Rapide

—

Conception et Analyse Ergonomiques

. Gestion de la Connaissance

1 4G13.CATPart
|7 2 Process2: Editeur de programmes

1 4G13.CATPart
2 4G13,CATPart

Quitter

RV EREE | W o %‘}WJEE

B Pl

NeEayra e #e BE0Y uFen’Q s 0B8E6 oms 2.,
|

Advanced Machining workbench =i
4 pémarrer| (2 & ) |1 cATIA VS pour étudia... B Qs

open the CATpart file of
the lab

start the activity

Manufacturing by NC/
Advanced Machining
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Initia! cnecks

[+]CATIA ¥5 pour étudiant - [Process2; Editeur de programmes] i
n Démarrer  Fichier  Edtion  Affichage  Insertion  Qutls  Fepétre 7

Général | Ressources | Opération | Programme | Sortie l Photofvideo |

Post processeur
O sucun O Cenitlr) @ IMS(r) O ICAM(r)

w &
Affichage PPsi  [CiProgiDassadk SystemesiB13lintel_sistartupiVsnuracturing (.. ]
BB compatbité
Stackage du trajet outil
B paramétres et me: [ @ stocke le trajet outil dans le document courant

THBECE

g Périphériques et R, ) Stacke le trajet outil dans un Fichier externe

Infrastructure

Edition du trajet outil

Corcetion Mecank //”f 1 Disponibilite de 'edteur du trajet outil

Construction d'usine @ Bout douti

O centre outil

Llegn iy«

Localisation trajets outils, code CN et documentation atelier

.Maquette Numérique
Equipements & Syst

b Procédé Numérigue «

.
|

g I
i

& s

Lors du calcul du trajet outil
AR ] a I3 Stocker les points contact dans le trajst outil
£ Analyse B SImulation  point de sortie outil

Trajets outil: [ sauveqarder au méme endroit que le CATProtess

tC:iTEMPUes:alierc\

Doc. atlier: fc:\TEMF\,Iescalierc\

Code CN: 'C:\TEMPUas:allerc\

Extension: ‘Q\Tnc(mh

in the Tools menu /
Heading Options

Manufacturing by
NC check:

the type of
post processor (ie IMS),

PO g 7| %leE

'y
&
o

a
1
del

the point of the driven
tool (ie end of tool),

NEESLDED 02 P BERE BTEBAASDE

the storage

Sélectionnez des onglets pour visualiser et choisir des options

directories (ie

#/Démarrer| (3 & %) |1 CATIA V5 pour étudia... |3 Microsoft PowerPaint - [... I

CATEMP\...)
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Configuration of the machining phase

in the PPR tree, double click on Machining phase.1, define: « the
machine tool used (ie a 3-axis milling machine) and the post-processor to use,
« The "TP2_Meknes" tool catalog, * the reference trihedron (center|of the part,

finished upper surface, ¢ the part to be machined and the raw part,

E[AHA V5 pour étudiant - [Process1: Editeur de programmes]

Aucune sélection

[Tridre de référence par défaut pour Phase dusinage

piecelbis

gometrie | Position I Option I
Aucune sélection

Aucune sélection

Aucune sélection

Aucung sélection

Aucune sélection

Aucune sélection

i || Aucune sélection

&3 2 AT

hERgi e R e BES LWBeQA/ASB O EE

v
* post-pro:
« fanuc21i.lib
* IMSPPCC_MILL
* ISO code type

ModPos otk dusace r—_ Saveyour work regularly
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The generation of trajectories starts here.

Reminder : For each of these operations, the programming mode is identical. It consists
of explaining to CATIA: « which tool to place in the spindle nose, « which part of the part
to machine, « how to machine the surface (defining an operating strategy, ie a type of
trajectory, or even engagement conditions , ie axial and radial depth of cut), « what
cutting and feed rates to use, * how to get to and from the surface to be machined.

 Reminder: Operations are created after the entity highlighted in the tree
PPR, the easiest way being therefore not to select anything else in the PPR and to
generate the operations in the order of their realization
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Surfacing

ECATEA ¥5 pour étudiant - [Process1: Editeur de programmes]

EJ Démarrer  Fichier  Edition  Affichage  Insertion  Outls  Fenétre 7

Highlight Manufacturing
Schedule

click on the surfacing icon

Select the top surface of the part

hine_par_defaut "G

Ngaypan e R e BARS uEeQQ

c:Surfacage I_

Crée une opération de Surfacage
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Surfacing

[3]caTIA ¥5 pour étudiant - [Process2: Editeur de programmes] Surfacage.1 i 21 x|

] Démarrer  Fichier  Edition  Affichage  Insertion  OQutils  Fengtre 2

EYE

Mom: Surfacage. 1
Commentaire: | Aucune D&scription

M | A 28 A | BeC |

T

Select the J63

) N[kl mm face milling
. <

1 Fraise 2 Talles D 10 _L_.IQ II, cutter.
Commentaire | \V
Numéro d'outil : Il—g

. Recherche outil N _?.Ilq

Check

#|2 KRONPITETNREREE 2 3~

e (T - the compensation
=0y ’
]—,,.j T the tool number
T and the presence
our ALU4G Fraise & surfacer D63 45 ) Of CUttI ng
g | 1 conditions
! 1 5 (implied not
% e zero)
Da=7k5Smm
5
qI l _’J J ¥
J D ﬁ Q g e{a ‘ ﬂéf m 1 outil trouvé J .
i 5 @ ok | @ annuer | oy
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Choose a round-trip machining mode
(tab on the far left)

Choose Passing ratio.

Choose a radial engagement equal
to 80% of the tool diameter.

Choose an End pass outside the room.

Click on the question marks to know the
meaning of these parameters.

Save your work regularly
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Surfacing

Set Quality to Finish (fourth tab)

Click on the tool path animation icon.
Visualize the trajectory of the face milling cutter.

Click OK twice and check for Solved in the
PPR tree.

40
Save your work regularly



Machine Translated by Google

Pocket machining

Click on the Pocket Machining icon.

Select one of the straight pockets

The tool to be used iIs the 10 mm diameter 2-
size milling cutter

41
Save your work regularly



Machine Translated by Google

Pocket machining

l Usinage de poche.1 ) .3.].?5'

Hom: lsinage de poche 1]

Commentaire: | Aucune Description

S | P |9 | A | ARC |

Zone: INouveIIe zone :—I

Cliquez pour sélectionner le fond
Puis sélectionnez une face dans la vue 3D

Surép, sur obstacle : Omm  Surép. sur haut : Omm

Effacer

analyser...

Surépaisseut, .,

|\/ Detection du contour

Surép. sur frontiére tré
Surép. sur frontiére a
Surép. sur contour ; 0
Surép. sur fond : Om

Position the pointer over the image.

Click with the right mouse button.
Disable Island Detection.

Enable Edge Detection.

The non-detection of the islands
makes it possible to machine the

pockets above the holes.
Click with the left button.

@ oK l Aper;uj ‘Anrulerj ‘

-3}

Save your work regularly
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Pocket machining

Usinage de poche.1 i 2 x|
Mom: Usinage de poche. 1
Col aire: | Aucune Description

A )| 8 | 8% | A | B8 |

Click on the Machining mode tab.
Select Outward Spiral.

Click on the Radial tab.

Select Passing Ratio.

Set tool diameter percentage to 50%

Mode d'usinage:

stratégie | Radiale | Aviale | _Einith P
Mode: 7
Distance entre passes: i

Pourcentage de diamétre outil:
Chevauchement: = ?

[J passes de transition tronquées
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Pocket machining

' Usinage de poche.1 3 _?_I_)'(J
MNom; Usinage de poche. 1
Commentaire: | Aucune Description
MEE | A& | A% | A% | A8 |
|Déplacez la souris sur une zone coloriée de l'image
ES |

Profondeur de coupe maxi: S E
Nombre de niveaux: IZ
Angle de dépouille automatique: lgdeg 2
Percée: [Elmm 7

Click on the Axial tab.
Select Number of Levels.

Set the number of levels to 2.
Pocket depth is 10

mm.

The axial depth of cut is therefore

5mm.

Save your work regularly
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mnove depocher TP

i Nom: Usinage de poche. 1
Commentaire: | Aucune Description

M | 8 | 8% | A&

—Vitesse d'avance

8ee |

I3 Calcul automatique & p urs de loutilage

Approche:

Lsinage: 1527,887mm_rmn

Retrait: I 2000mm_mn

Firition: |713,0t4mm mn (=

Taux de ralentissement: (2]

s :Ll_méaim Click on the Speeds tab.

~Réducton de vitesse dans les coins Check the withdrawal speed (about
[[] Réduction de vitesse dans les cains .
2000 mm/min).

Taux de réduction IBD
pagrnei Set Quality to Finish.
Rayon maximal : |1mm

Distance avant le coin : I!mm

[ 0 E

Distance aprés le coin Ilmrn

—Vitesse de broche
14 Calcul automatique & partir des valeurs de l'outillage
I3 Sortie vitesse

Usinage: [2546,4796urn_mn

Unite: IAnguIaire j

Qualit{: iEhauche ; Calculer |

s [ | 5]

; 45
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[+]caTIA V5 po Usinage de poche.1

] Démarrer

Nom: Usinage de poche. 1

Commentaire: |Aucune Description C“Ck on the ApproaCh tab Z v
19 | 8% (389 | Click Approach. . '
Select Ramp Approach.

8 ]

8

e Gestion des Macros

\ Approche.l  Approche en rampe

Pas & jour  Retrait, 1 Axial
Liaison R... Inactive Liaison su..,  Construit par ['utilisa. .,
Liaison A... Inactive Ligison su...  Construit par ['utilisa.. .
Ligison R... Inactive  Liaisonsu... Construit par [utilisa...

Liaison A... Inactive Lisison su..,  Construit par ['utilisa. .,
=4 Lisison R... Inactive Liaison. 1 Construit par ['utilisa. ..
i Lisison A... Inactive  Liaison.1 Construit par Iutiisa... ]

olalz

—Macro en cours

Défirw :
Mod

XS &

QIR

O |

3

: . Distance horizontale: 2
£ le de pente : | 8rm e 7
A Distance verticale: |5mm 2
&ngle de rampe: [5deq 2

[ niveaux intermediaires 2

Profondeur max par niveau: |5mm 2
j ' - " a l] Distance de retrait: |D,5rnm 2
Q @LE i @ ok | @ annuler |
EditParameterEdic @ ok | _Apercu | @ annuer | -
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] Démarrer

8 ]

Commentaire:

e Usinage depoche.t

Usinage de poche. 1
Aucune Description

1 | 29 | 0 | 3R |

Click on Withdrawal. .
Select Axial.

TEBERB 2+~

—Gestion des Macros
Macro I Status ] MNorn I Mode -~
Approche  Pas djour  Approche.1  Approche en rampe

|

Liaison R...

Retrait, 1
Liaison su...

Pas a jour
Inactive

Construit par I'utilisa. ..

Liaison A... Inactive Liaison su...  Construit par ['utilisa. .,
Liaison R... Inactive  Liaisonsu... Construit par [utilisa... __
Liaison A... Inactive Liaison su...  Construit par ['utilisa...
Liaison R... Inactive Liaison.1 Construit par ['utilisa. ..
Ligison &... Inactive  Liaison.1 Construit par [utilisa. .. :'
=g |9
__ Ol@a|=

\!’ —Macro en cours

5 Deéfinition | Options I

!g Mode: l il LI

R SAN

3

274

'?\'r\'edt;‘; de /8

»
—

Modifiez 'activité C—

@ ok |

A

apercu | @ annuler |

P amenaq s 086 O 2.

¥

® w85

=T
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[+]CATIA VS po

] Démarrer

CHBERBB !

5@

© e gy

3

NDeE

EditParameterEdit -

Usinage de poche.1 ]

MNom: Usinage de poche. 1
Commentaire: |Aucune Description

ME | 8 | 8% | A | 3RS

—Gestion des Macros
Macro I Status | Mo -~
Approche Pas & jour  Approche. 1
Retrait Pas & jour Retrait. 1
Liaison Retrait sur un niveau Inactive RetlevelS... |
Liaison Approche sur un niveau Inactive RetlLevels...
Pas & jour _ RetBetwe. ..

Ui jaison Approche entre niveaux
Ligisonn

olal]

Pas & jour RetBetwe..,
Inactive Liaison.1 ¥
»

—Macro en cours

Définition | Opti
Mo Construit par ['utilisateur >

5

le de p
et 0= b A

o |of
%

Usinage de poche.1 21 x|
3

T
Distance horizontale:

b E—

Distance verticale: l Smm

kbl [
-~

Angle de rampe: ISdeg

[ niveaux intermediaires 2

Sram

@ ok |  Apercu | @ annuler | -

Profondeur max par niveau: I

[ [
N

B a L Distance de retrait:

| 0,5mm

2
o3

cATIA

@ 0K l a.ﬁnnuler]

-
=
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 Nom: |Usinage de poche.1

Commentaire: |Aucune Description

The taking into account of these withdrawal and
approach trajectories requires their activation.
Click on the Status of these movements.

Press the right mouse button.

Click Activate.

Click on the tool path animation icon to view
the programmed paths.
Click OK if satisfactory.

Do the same for the second right pocket.

The shallowest one is not fully machined
because the diameter of the cutter used is too
large. To remedy this, we will create a recovery
zone.

The choice of arange by decreasing tool
diameter having been made, this step will be
done after the machining of the stripped pocket.

R | o % | B0 ]
8wl | B&gh: | S S | AEC
[~ Gestion des Macros
Inackive )

Retrait Ina Activer

Liaison Retrait sur un niveau Ina -

Liaison Approche sur un niveau Inal Sauvegarder

Liaison Retrait entre niveaux Inatce——C@asorrsa, o

Liaison Approche entre niveaux Inactive Lisison su... C

Liaison Retrait Inactive Liaison. 1 =

4 »

= o |

&=

—Macro en cours
Définition l Options |
Mode: IApproche e rampe ;I
10
le de pente :
|
vy
@ ok | Apercu | @ Annuer |
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Stripped pocket machining

Sketch
Semi-finishing

Finishing

Save your work regularly
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EATIA ¥5 pour étudiant - [Process1: Editeur de programmes]
] Démarrer  Fichier  Edition  Affichage  Insertion  Outls  Fepétre 2

e
o
B
o
47

GO«
Cesps 5 0Re0 we e B

ww [raise 3 surfad

3 T5 Fraise 2 Tailes D 10

——

| =

] The machining of the stripped pocket begins with the cutter 2 sizes diameter 10 mm.
~ ! This is a blank leaving an extra thickness of 1 mm.

Crée une ¢

Click on the Draft icon.

Iy
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Stripped pocket machining

Dauche. A1LxE)
om: fbaucte. 1|
Commentaire: |Aucune Description
=y K i~
0w 9@ 2% | &% | BRC |
Surépaisseurs: Aucune =
Zone: Nouvelle zone i
|Duuble cliquez pour éditer le paramétre Surépaisseur
—Outil [ brut |
|Pasition de loutil:
Sur ‘_‘ﬂ [
|Décalage (% @ outil): ISO—E
| |
|Seuil de reprise: ID'E'W"—E |
|
— Définition de limite i
+1 |
L]

@ ok | apercu | @ annuler |

Double-click Stock.
Set the Stock allowance to 1 mm.

Click on Gross.

Indicate the Brut.1l item in the
construction tree.

Click on Room.

Indicate the Main Body item in the
construction tree.

Click on Limiting contour.
The limiting contour is the intersection of the

surfaces of the drafted pocket with the top
face of the part.
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Stripped pocket machining

EEATIA ¥5 pour étudiant - [Process2: Editeur de programmes]

B Qemarrer Ei ﬁi:wn Affichage  Insertion  Qutls  Fepétre  ?

@k 2 QOULPTEIBERERR 3%“%' :

ST

Aréte/Congé aréte.1/Corps principal présélectionnée)

Select the outline.

I The Edge Selection box automates this operation.

Click OK.

Save your work regularly
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Stripped pocket machining

Ebauche.t 21

Ebauche. 1

Aucune Description

0 | 1% | A5 | 80 |

adial I Axi poche | uay I
o g= |zig-zag |
Tolérance dusinage: =T 2?

Sens d'usinage: IEn ETEE :] i

Mode dusinage:

> |Extérieur et poches ;I ?

Progression hélicoidale: IMlxte vl ?

lester sur lefond 2

J Cofournage  ?

<<Moins I

@ ok | aperru | @ annuler |

|

Click on the Machining mode tab.
Click on the Machining strategy tab.
Choose a Zig-Zag Scan Mode.

Check the Contour box.

Click on the question marks to
understand each of the functions offered
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Stripped pocket machining

C—— a1 : :
P “ Click on the Radial tab.

Commentaire: |Aucune Description

| A | |49 | A | 8% | Select By Recovery Ratio.

h—— Set the engagement width to 50% of the tool
diameter. 1

Nom: |Ebauche.1
Commentaire: |Aucune Description

|0 | 89 | 0 | tec |

IDéplac:z |a souris sur une zone coloriée de limage

Stratégie dusinage ‘ | Aodal | 7 UGy I
Prise de passe: qw:u:wem _/j _?r
distance de recouvrement [am

o T
Ratio du diamétre outil: _‘
=

Stratégie d'usinage ] Radial ‘Axlal Zone | Fond de poche | UGY |
Profondeur de passe maximum: ?
< <Moins I
)
l @ oK | Apercy I CAnnuhrI
< <Moins |

Click on the Axial tab. -
Set Maximum Depth of Cut to 2 mm. = T siwf | Su
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Stripped pocket machining

Ebauche.t 2x
MNom: Ebauche. 1
Commentaire: | Aucune Description

MG | A | A% | A | ARC |

—Gestion des Macros
Macro

T et s oAttt 1CY Click on the Approach tab....
Trajets de fin A jour Trajets de fin.1 Co B
’ ’ | Click Approach.
Select Propeller.
« | »l

Qla= Activate trajectories if necessary.

—Macro en cours

Définition | Options | . . . .
Mode: 5 | Click on the tool path animation icon to
(] optinaion d etrat view the programmed paths.

Distance de securite axiale: Sram
Click OK.

anagle de rampe: ISdBQ—E
Diameétre dhélice (Pourcentage du diamétre): Im—a
Diamétre de l'outil de percage: IM—E
angle de l'outil de percage: F]'M—E
Longueur de I'outil de percage: m

Distance d'approche: 10mm

Distance de sécurité radiale: S

»h

@ ok | apercu | @ anner | 56
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Stripped pocket machining

The draft iIs made,

It Is now a question of making the semi-finishing
and the finishing

Z-level contouring is used. The cutter

used is the straight cutter (as opposed to
conical) with a hemispherical end @8.

Save your work regularly

57



Machine Translated by Google

Stripped pocket machining

_l"' { h amﬁrrmrﬁ outl.2
= Usir

Save your work regularly
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Stripped pocket machining

Contournage niveaux 7.1 EHEI
Nom: | Contournage niveaux Z.1
Commentaire: Iﬁlucune Description
SE ¥ |2 | M | AC |
v

Surépaisseurs: [Aucune _]
Zone: [Nnuvelle zone ﬂ

lDépIacez la souris sur une zone coloriée de [image

33333235?8%&%.;@@
P S

Set Stock to 0.5mm Set Part
from Construction Tree.
Define the Limiting contour as for Roughing.

Select the ball end mill, check offsets and
cutting conditions

'3 Limite sutomatique
Définition des limites

- @ ok | apercu | @ annuer | 59
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Stripped pocket machining

Lcontoumage mveanzt 21

MNom: Contournage niveaux Z,1
2 gtaire: |Aucune Description

8 |49 |85 | 82 |

IDéplacez la souris sur une zone coloriée de limage

Stratégie d'usinage Axlal

Prise de passe: IHauteur de créte >
Passe maximum: - 2
Passe minimum: 1mm %
Hauteur de créte: ]U, 1mm {tmon] E 2
<<oins |
3]

@ ok | apercu | @ annuer |

Click on the Machining mode tab.
Click on the Axial tab.

Choose to calculate the Pick-up from a
Peak Height value.

Indicate 0.1 mm as the value to be respected.

Click on the tool path animation icon to
view the programmed paths.
Click OK if satisfactory.

Proceed in the same way for the finish.
The Machining tolerance changes to 0.01 mm.
The Oversize is 0 mm.

The Peak Height changes to 0.01 mm.
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[+]CATIA ¥5 pour étudiant - [Process2: Editeur de programmes] -18] x|
] Démarrer  Fichier  Edition  Affichage  Insertion  Outls  Fepétre 7 =15 x|
| — v Zone de reprise prismatique.1 | 7 ﬂi] —‘I
MName: Zone de reprise prismatique. 1
Zone:  |Mouvelle zone =] N
a
Charger de
SR Cliquez pour sélectionner un obstacle R
usinage. 1 - Ou utilisez la clé 3 pour choisir un autre mode de sélection k
fabrication. .

Surép. sur fixations ; Omm  Surég

haut : Om
Powaneiy) }

The recovery of the right pocket requires the creation
of arecovery zone (ie an area not machined by the

g)fondeur : Omm

Fond ; Hespe&

cutter 2 sizes diameter 10 mm). Surép. sur contour traversable - o
urép. sur contour non traversable ; Omm =
Surép. sur contour : Omm e
Surép. sur fond : Omm ' _"
Click on the Prismatic recovery zone icon. @ Poche O Contour
H Rayon outil; 1rmm -
Indicate type of pocket Open pocket. ! ¢

Rayon de cornerisation min, : I 1rm

Click the Load From button. 3
Click on the Pocket machining item in the

Process tree. o !
Click on the Calculate button. @ e | [ F49
Modify the radius of the roughing tool (eg 6 mm) e i

o = s B
to observe the implication on the tool path. HeBARARLSD0.EE6 O 2.
Click on the Calculate button. Observe and validate. | =

Epaisseur de finition: Igmm

Bl Bl [l kb
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Usinage de poche.3

Nom: Usinage de poche.3

Commentaire: | Aucune Description

0w [ 8 |89 | 3 | B |

Zone: Reprise poche :]
Déplacez la {Mouvelle zone

Surép. sur fixations : Omm  Surép. sur haut : Om
Poche ouverte }

Fond : Respedia’ondeur : omm
Surép. sur contour traversable : Omm

Surép. sur contour non traversable : Omm

Surép. sur contour : Omm

Surép. sur fond : Omm Départ : Interieur

@ Poche O Contour

Rayon outil; Smm

Rayon de cornerisation min.: |Dmm —E

Epaisseur de finition: omm

Tolérance: l—w tmm

Filtre sur les types de reprise: IC oin et étranglement

21|

H:ﬁz @

oR

@ ok | apercu | @ annuler |

The recovery zone is created.
Click on the Pocket Machining icon.
Expand the Zone list.

Select the recovery zone created.

Click on the Tool tab.

Select the cutter 2 sizes diameter 4 mm.

Modify the corrector (corrector ID and corrector
number change to 13).

Click on the Machining mode tab.

Click on the Radial tab.

Set the engagement width to 50% of the tool
diameter.

Click on the Axial tab.

Set the number of levels to 2.

Check speeds and docking and retrieval
conditions.

Click on the tool path animation icon to
view the programmed paths.
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EC#TIJ\ ¥5 pour étudiant - [Process1: Editeur de programmes] i = ||'_'||_)ﬂ

n Démarrer  Fichier  Edition  Affichage  Insertion  Outils Fenétre 7 -|ﬂ|5|

LCIRPT ST HBEBRB 2+

—

|1

1] —_

nE0 R e BAe wHenQAQ LD 686  oms 2,

Sélectionnez un objet ou une commande | j=A |
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EMarrer  HICNIEr  EONON  AMCNage  INSerton WUmls  Fenetre ¢

Nom: I Percage. 1
Commentaire: | Aucune Description

T ® - -
M | | 2§ | 24 | B6C |
INnuveIIe repetition j
IDéplacez la souris sur une zone coloriée de limage
. ° . o
series n°1 series n°2 Décalage origine : Ommf Dégagement : Omm
Extension : Borgne Element haut

Surép. sur obstacle : OmMimAxe fixe
W

The holes are made in 3 series.

Plus proche
Aucun point

omm

7

= LOmm

Pas de sélection de Composant de Design.

[] inversion de I'ordonnancement du pattern
[] relimitation de l'origine du trou
[]usinage & profondeurs différentes

e e T T TS ] BN NpS R C g | 'lﬂ:lﬁ"#l?‘)l Iﬁl D'ﬁl
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E]CATIA ¥5 pour étudiant - [Process2: Editeur de programmes]

n Démarrer  Fichier ~ Edition  Affichage  Insertion  Qutils  Fepétre  ?

ﬁr Select hole series using the Pattern Selection
.N window.

-‘ Sel ect th eto p faC e Of th e p art. PPLE;DéhEOFE d'usinage/de conception

T 0 d'Usinage. 1
Répétition rectangulaire, 1 -

- Repeuuun uusinage. 1

upper side to be indicated

;:! aso
m—!‘i'.‘i
& o

dr|II|ng to

7 : ‘_7.. 1

D&QQ&@QM@UQ‘?Jﬁe,“ﬂu‘in@,_} j%[‘_‘d‘f’@%%ﬁ@@@kﬂ @Eé pCATM

2 éléments présélectionnés | =i |
65
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EATIA ¥5 pour étudiant - [Process2: Editeur de programmes] - = ]5 Il’
n Démarrer  Fichier  Edition  Affichage  Insertion Outls  Fepétre 7 =8| x|

7| x Y
ﬂﬁr Click on the Tool tab. e A b3
BN

dom: | Changement outil. 3
Zornmentaire: IAucune Description

N\ Select the drlllfrom the catalog.

¢ |l |B= | |
mewﬁwmmmmgm | N

T — I -

rmmmwammmmmmmanw

Simple | Avancé I

MNom:

Diamétre nominal: ] -

Muméro d'outil | Commentaire | Angle coupant | Nom Longueur pointe-outil | Diamétre d
pour AU4G 120 Foret DS 1,443

- el Nl ol

eRLd!

s

ik
T

L =100mm
l ﬁ"qn'

o o
4 -

KN E— g

1 outil trouvé

E%
INET

"k

@ ok | @ annuler | | aﬁ%‘

- A
- T > |
NeEayn2ooR K BA0Y wEénA/LT0EE 0ms 2.,
ToolSelection | =
66
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ECATIA ¥5 pour étudiant - [Process2: Editeur de programmes] 1 S |5 Iﬂ

) Oémarrer  Fichier  Edition  Affichage  Insertion  Outils  Fepétre 7 =& x|

Generate 3 successive drilling cycles (one per -
lection des répétitions

series).

PlEOUNTEC HREEE 2|

@

LERSLDE0 R KR BAER nEEaRQ50066 0BL 2.,
#ArétefTrou, 3/Corps principal présélectionné(e) | = | |

Save your work regularly



Drilling cycles

Click on the tool path animation icon to
view the programmed paths.

If the drill collides with the part in its

path between two consecutive holes,
add an axial retraction and/or an axial
approach as before.

Click on OK when the trajectory is
satisfactory.

The last step Is the generation of the
NC program

Save your work regularly
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NC program generation

E]CATIA ¥5 pour étudiant - [Process2: Editeur de programmes] i = |5 Iﬂ
) Oémarrer  Fichier  Edition  Affichage  Insertion  Outils  Fepétre 72 -8 x|

i

e Click on Generate NC code in interactive mode.
Check the format of the generated file: CN code.
g - @ Check the location of the generated file. s d
@' ‘ ¢« Execute the generation of the program.
L%
4
=]
p=!

—Entree <
CATProcess|process2. CATProcess

@' e

Sélection @ programmes O Phase dusinage Q Q
LUt poun

Programme de fabrication. 1 Eférence par défal

©e

—Sorties CN

Format

L.9°5

ﬁ Un fichier...

o ) o=o |
Fichier cuments and Settings\lescaliercﬁ,BuW aed |
.r D Eauwew;arde: au meme enuron qae 12 A TFFocess a, (
‘4 Remplacement fichier A |

T —Document modifié —

" v g
o [ Reécriture document I |
a-e R _ 3 ¥ [J remplacement document jl

(] vérouiller les opérations  [_] Association du Document

@ . ‘ & 0 — e -
: Exécution | g |
& annuler |

W E

.

Q!:‘

l
4

(o2}
©
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End of TP2

To remember :

A recovery zone can be created to machine the same pocket
with two tools, optimizing the removal of material

We can define the approach and withdrawal of the tools
according to the sequence of operations carried out by the same tool

The machining strategy and the number of passes is
optimized according to a shape criterion such as ridge height

Needless to insist on the fact that the choice of the values
of these criteria must also be chosen according to the type
of operation carried out and the precision sought (roughing/
finishing).
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Practical work 3 and 3': Shooting

Turning is not the primary focus of CAD/CAM given the
apparent simplicity of tool paths. We quickly realize the
difficulties of the turning workshop in CATIA.

The objectives of this practical

work are: To address the problems inherent in turning
in CAM

To understand the management of rough turnings

To use the main functions of CATIA
corresponding to the usual operations in turning

Generate documentation at the end of the process
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Preliminary step

T ENOVIA VS Fichier  Edition  Affichage  Insertion  Outils  Fenétre 2

@P assenbly Design
= oratting
[ @ Part Design
,:d_pmunadm;
E@"uhenamnm

E . Infrastructure

Conception Mécanique
s Eorme
¥ 4 analyse & Simulation

£ .: Corstruction d'usine

he Machirng
“ Maquette Numérique ﬁ Prismatic Machining

Equipements & Systémes Syrface Machining

Procdé Mumérique de Fabrication g Advanced Machining

Conception et Analyse Ergonomiques &, NC Manufacturing Review
G 885 Gestion de Is Connaissance b €& ST\ Prototypage Rapide
ET ENOVIA VS VPM ’ '

Q 50 .06 6 6

- - - - -

E 1 FAQ tube: .
2 assemblage. .Product

q_ v 3Processz: ,

1 assemblage. .Product

E 2 FAO tube. .Process
3 SUSOUSPHAS. Product
G 4 vdil6cn20. Process
‘ S Brut VD116, . Part FAO (géom
o o
oe Quither
fo

R B G

etrie FAQ)

Open the ph20.CATProduct
assembly file and launch the
“Lathe Machining” workbench

We will use the default

horizontal lathe and the
“TP3_meknes” tool catalog
(remember to check the post-
pro, the ISO code, etc.)

Define raw and finished parts
(raw tube main bodies and
phase 20 tube respectively)
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Preliminary step

Define the reference triad

F — Click on the origin then on the
: circular edge of the finished
l‘k part (so that the origin of the
coordinate system is at the
Vi center of the right face of the finished part)

Cliquez pour sélectionner la position
Puis sélectionnez un point ou un cercle

If necessary, click on Z and/or
X then on an edge of the part

[CEIOMAIE AR ’ to orient the mark in accordance

‘D Oriaina Muméro : [ Groupe : I-I—E . -
L orig [ —_— . with the axes of the machine
oK & Annuler
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The generation of trajectories starts here.

Reminder: For each of these operations, the programming mode is identical. It consists
of explaining to CATIA: « which tool to place in the spindle nose, * which part of the
part to machine, « how to machine the surface (defining an operating strategy, ie a

type of trajectory, or even engagement conditions , ie axial and radial depth of cut), ¢
what cutting and feed rates to use, * how to get to and from the surface to be machined.

« Reminder: Operations are created after the entity highlighted in the tree
PPR, the easiest way being therefore not to select anything else in the PPR and to
generate the operations in the order of their realization

In turning, the definition of the areas to be machined is done by selecting edges and

not cylinders, so it is necessary (this is already done here) to cut the part. This can be
done either using a pocket, a cut or more simply by generating the part in CAD by
revolution of 270° instead of 360° If the part wants to be reused for other purposes than
in CAM (drawing in particular), we can set the value of the angle of revolution to go more
quickly from 270 to 360°...
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Dressage

Launch a draft shoot

Select the two sharp edges of the part (if only one edge
Is selected, the tool will not go to the center for facing.
This "trick" avoids creating an additional sketch which

would only contain aline.

Select the two sharp
edges of the stock.

rut.1_Corps principal. 1)
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| Dressage

Ebauche de Tournage.?2 @@

Nom: |Ebauche de Tournage.2

Comrmentaire: |Aucune Description

3B | 34 | BFC |

%]
QPOS. fin : Aucun

I

Statut du Brut d'Entrée: non calculé

Garde sur brut: [omm @
Surép, piéce: |Dmm @
Décalage axial sur piéce: (2]

Décalage radial sur pigce:

Garde en fin:

Select aradial offset on the part of "-1 mm".

This will completely remove the material on

the part (do the simulation at O and at -1 to

see the difference). Depending on the tool

used, there is material left in the center of the part.

It is in fact a radial offset of the tool path
that will have to be compensated for not
to enter the material at full speed.

]

@ ok | @ annuler |
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Dressage

Ebauche de Tournage.3 @@

Nom: |Ebauche de Tournage.3
Commentaire: | Aucune Description

Géométrie | Technologie | Compensation |

Type | Muméro de correcteur |
Ao | A !&‘?BI!&|5$| I
Pz
‘ P39
P4
PS5
-
A A8 |80 | .
P3
@Eﬂ E |T'H| B9
= PR
;Nomi T1 Porte-plaquette Extérieur __J g]
Commentaire :I g 3 ; @

P4 P8 P

In the tool tab, select a CNMG
insert and define a
compensator for the P3 type
correction of the tool

0]
®
goe

giEl [l

< <Moins’

o

_ @ ok | @ annuer |
Save your work regularly

77




Machine Translated by Google

‘ Dressage

Ebauche de Tournage.2

Nom: |Ebauche de Tournage.2

| i

Localisation:

Contournage:

D JEroncage

Commentaire: ]Aucune Description

S | 2 | 8¢ |

Made d'ébauch Dressage =
Orientation: LI

IAvant »
I'-‘.'—- 5 la broche ;I
Non >

Compensation d'outil

[ Usinage en dessous de 'axe br
« P9 -

Under the machining strategy tab, select
Dressing The tool compensator to use is
P3 Click on the option sub-tab Double click
on engagement distance and increase the
value to 3 mm. This compensates for the
“-1” in radial. The paths in this diagram are
made at working speed.

nt:N
\ Stock FEGROmIS i

Save your work regularly
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Dressage

Ebauche de Tournage.3 @@

Mom: |Ebauche de Tournage. 3
Commentaire: ]Aucune Description

NE | 0 | Aeh | B |06 |

Avance
4 Calcul automatique & partir des valeurs de l'outillage

?Engagemant : | 0,3mm_turn E

Plongée : | ‘

Usinage : @

Dégagement : | 0,8mm_turn -2

[Finition : @ o ]

GRernpiacer RAPIDE par avance hors matiére Sel ect th e fl n I S h q u al Ity (+ Cal C u I ate) an d
“Vt"::t:’ o B launch the animation of the toolpath to
4 Calcul automatique & partir des valeurs de l'outillage Val I d a.te th e O p eratl O n (It I S n OW Cal I Ed
;ﬁ:;:‘f"l—g'““f @ "Solved").
|Unité: l _l

Temporisation

|Mode de temporisation : l—
Aucun |

<

Qualite: [inirion

L 79
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Paraxial draft

The paraxial roughing will make it possible to

Ebauche de Tournage.4 dE) obtain the external diameter
Mom: |Ebauche de Tournage.4
Commentaire: I.ﬂucune Description

M VS |6 | S | 0RC | Click Turn Rough

’Po& fin : Aucun

Click the Update Input Stock icon

This makes it possible to select as the raw profile of
the operation the finished profile of the previous
operation (to be repeated therefore at each operation from the seconc

Select the raw profile
(vertical and horizontal
edge) and the finished
: profile (chamfer, horizontal
ﬁ line and vertical line up)
oo Check the zero radial
offset and a part
allowance of 1 mm.

Statut du Brut d'Entrée: calculé,

@ =
>l

Y

Lx]

[ ]

Surép, piece:
Décalage axial sur pigce: Omm ]
Décalage radial sur piéce: - »
Garde départ:

Garde en fin:

80
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Paraxial draft

This operation is done with the same
tool as dressing

Under the Machining Strategy
tab, select "Tilling"

Maximum cutting depth is Imm
The tool compensator to use is P3

Click on the “options” sub-tab

Reset engagement distance to 2
mm

On the other hand, the clearance
distance can be increased to 2 mm.

Run the animation and validate

Ebauche de Tournage.4 @@
MNom: |Ebauche de Tournage.4
Commentaire: | Aucune Description
(8 | 0@, | Seb | Ad | 26C |
stratégee | Option |
Part
Mode d'ébauche: |Ch ariotage Ll
QOrientation: I Externe L]
Localisation: | ik S
Contournage: ISur chaque pz ,]
[l péfoncage
Dus
Compensation d'outil P3 =
L]
@ ok | @ annuer |
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Turning profile finish

Finition de Profile en Tournage.3

Mom: | Finition de Profile en Tournage. 3
Commentaire: !Aucune Description
s ® -
SE  §eG | BeB | A | 8RO |

Pos. fin : Aucun

- Pos. départ : Aucun

Statut du Brut d'Entrée: calculg
Surép, piéce: |Umm E
Decalage axial sur pigce:
Décalage radial sur pigce: IUrnm @
Garde départ: I O @
Garde en fin: IDmm @

@ ok | @ annuler |

Start a profile finishing operation,
always with the same tool

Check that all values are null

Calculate gross input

You notice that the finishing operation

does not require arough definition, so
you have to visually check the consistency

of what is going to be machined
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Turning profile finish

' |06 | Ao | B | 265 |

Dist. dégag. : 0,3mm

Dist. engagement : 2mm

Angle dégag. : 45deg

Angle engag. : Odeg

Check the zero engagement

angle It appears, after simulation, that the
tool collides with the part before the
operation (after the paraxial roughing). By
setting an engagement distance of 5 mm,
the collision no longer occurs.

Under the Speed and Feed tab Select
Finishing Quality

Run the animation and confirm
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Launch a pointing operation (by dragging the
drill icon)

Pointage. 1

MNom: I T’ointege. 1
Commentaire: IAucune Description
G | A 3 1< (i
]“ 86, | teh | 4 | 85 | = Select the front face of the part (hiding the
Mouvelle répétition hd
Déplacez Ial:ouris sur une zone coloriée de limage StOCk may be neC essary)

DGR ST T DRADRORET Click on No point then on a circle of the front
ément haut . .
SUfép-surDbstae face (to select its center). Double click to return

"~ ) Plus proche

to the dialog box opposite

1 Point

N

Statut du Brut d'Entrée: non calculé
Composant d'usinage : /Assemblage FAO/Tube phase 20/
Diamétre : 19.2mm  Profondeur : Omm

Select a diameter of 2.5 mm and a depth
of 3 mm

Don't forget to calculate the input gross

Select the 2.5 mm diameter center drill and
launch the animation of the tool path.

[] 1nversion de l'ordennancement du pattern

[ Relimation de Porigine du trou We can optionally add an axial approach and

withdrawal of 5 mm
wien| B L]

— @ o | _sew | Samie Save your work regularly
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Drilling

Pergage profond.1 @

Nom: | Percage profond. 1
Commentaire: | Aucune Description

SE Ve | SeB | B | 840 |

ENuuvelle répétition LI
lDoubIe cliquez pour éditer le paramétre Dégagement

Décalage origine : Om Dégagement : Om
Extension : Borgne Elément haut
Surép. sur obstacle : 0mMmAxe fixe

Plus proche
3 | T Aucun point
I

£
5 |

, Omm

Statut du Brut d'Entrée: non calculé
Pas de sélection de Composant de Design.

[ Inversion de l'ordonnancement du pattern [ Usinage & profondeurs différentes

[ Relimitation de I'origine du trou [[] Usinage borgnes et débouchants

=

@ ok | apercu | @ anner |

Launch a deep drilling operation
(by dragging the drilling icon)

Selections are similar to the
pointing operation.

Select a diameter of 10 mm and a
depth of 49 mm

Don't forget to calculate the
input gross

Select the twist drill diameter 10 mm
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| Drilling
2G| 2@ | 26 | B | B2 |

e

The deep drilling operation is actually a
peck drilling operation

Complete the data as opposite

Distance d'approche (A) ! . .
[ Launch the animation of the tool path and

IF'ar pointe-outil (Dt) :J validate the Operation .

Mode de profondeur :

Percée (B) : |Etmrn

Profondeur maxi de coupe (Dc) : T - o . .

dealins derat At (o) :3 Create a simple drilling operation diameter 13
Tou de dimioubion : - (therefore drill diameter 13 from the catalog)
Diminution it : o and depth 28 at the same point

Mode de plongée :

KA I RS s W RS e

|Par pointe-outil ?
Plongée pointe-outil {Pt) ; I Chrai
Décalage de plongée (Po) : IElmrn
Mode de temporisation : I T
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bore

It remains to make the internal

boring Proceed in the same way as for the
external diameter: rough turning then profile
finishing The turning is internal The tool is

the internal boring tool (S10 L — SCLCLO06)

from the catalog with the P2 corrector The
production of the part is finished, the CN

Code can be generated (interactive mode, etc.)

Save your work regularly
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Generating a document

Click on the following icon:
The documentation is published in digital form (html)
and may contain images and videos.

This documentation is generated from a script
(\MachiningDocument.CATScript by default).

According to the caption, to make the document
more user-friendly and more in line with the habits
of your workshop, the script can be edited, but that

IS In the domain of VBScript programming and no
longer CAD/CAM!
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End of TP3

To remember

The raw profile for each operation is calculated automatically
from the previous operation (updated input raw icon)

Each type of operation can be configured in a very
complex way (angle of engagement, release, etc.)

Be careful not to confuse the engagement and disengagement
parameters (in working speed) with the approach and withdrawal
(the speed of which can be adjusted by right clicking)

Radius correctors must be configured according to the
operation carried out (P3, P2, etc.)

HTML documentation can be edited at the end of

programming, it summarizes in detail the operations carried
out on the part

Note: The CNC Code generated in turning is by radius (not by
diameter)
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TP3'

To consolidate your knowledge, hereis a
new part to be machined in turning

- il
o O O
A g‘ $13-03 \9
) J ‘ Seen
<] < | & i = R1 and R2 depend on
+ ' 1 N the i.nsert chosen .f.or
N S R 1 ) _______| routing (these radii are
1 1 '
S 3" * \ E]:i not functional)
Y 5.9 2159 - M16 thread is not
- required
2x45° ) | 250" || 2x45° g
- v
._)_.1&?_.& 5 - 0'3 2 £+ 0 — -
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‘ TP3'

Ebauche: sélectionner toutes les arétes du profil fini. Défoncage: sélectionner seulement le trait horizontal pour définir le brut

oy

Aprés |a premiére opération, il est intéressant de redéfinir le brut pour l'opération suivante. Pour cela cliquer sur

pour obtenir le résultat suivant: I-S!{ DéfFoncage en Tournage.1 (Résolue) (Brut & jour)
Contournage finition Finition de la gorge
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