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Prismatic Machining

About this course

Objectives of the course

Upon completion of this course you will be able to:

- Identify and use the Prismatic Machining workbench tools

- Define Prismatic Machining operations (2.5 Axis Milling) in CATIA V5
- Create Prismatic Machining Area and Rework Area

- Define and modify NC Macros

Targeted audience
NC Programmers

Prerequisites

Students attending this course should have knowledge of CATIA V5
Fundamentals and Numerical Control Infrastructure workbench

Copyright DASSAULT SYSTEMES
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How to Use This Course

To assist the presentation and learning process, the course has been
structured as follows:

Lessons:

Lessons provide the key concepts, methodologies, and basic skill practice
exercises. The goal of each lesson is to present the necessary knowledge
and skills to master a basic level of understanding for a given topic.

A Master Exercise:

A Master Exercise provides a project where an industry scenario part is
used to assist you in applying the key knowledge and skills acquired in the
individual lessons as they apply to real world scenarios. The master

exercise also highlights the process and steps for completing industry
parts.

Added Exercises:

Added Exercises are provided after execution of Master Exercise for
additional self practice.

Note: According to preference, Master Exercise individual step may
be completed after an individual lesson containing its key
concepts.
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Prismatic Machining

Introduction to Milling Operations

In this lesson, you will discover fundamentals of Prismatic Machining in Prismatic
Machining Workbench.

Introduction to Prismatic Machining
Accessing the Workbench
Exploring the User Interface

-
L
-
w Creating a Milling Operation

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES



Prismatic Machining

STUDENT GUIDE

Student Notes:

Introduction to Prismatic Machining

Prismatic Machining workbench enables you to define and manage NC programs
dedicated to machining parts designed in 3D wireframe or solids geometry using 2.5
axis machining techniques.

Prismatic Machining offers the

following main functions:

w 2.5 axis milling and drilling capabilities
» Management of tools and tool catalogs

» Flexible management of the
manufacturing program with intuitive
and easy-to-learn user interface based
on graphic dialog boxes

® Tight interaction between tool path
definition, verification and generation
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modeling capabilities

w Seamless NC data generation due to an %7
integrated Post Processor Access B =
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w Automatic shop floor documentation in ] e
HTML format e
. ® High associative level of the
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g productive desigh change management - 2o e oo | B O R )
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How to Access the Prismatic Machining Workbench

You will learn the different methods to access the Prismatic Machining

workbench.
@ Start Menu
lnfrairucture L4
Mechanical Desicn L
Shapes L4
Analysis & Sirrulakion 4
AEC Hant r

L4 L = RS
ac 3

. Nachining ‘cc J Lakhe Madhiring

@riat=iackur iy

LQUIpMETE & Sy stems

r=mak c Machining

A1 sirface Machinng

r &ﬁd\‘dl e Pacliini ng

- -rf‘ M Marufacharing Reowicw

DigLal Froc=ss Tur Manulac_uriny
Machining Simalation

Insaection b 2= STL Rapid Prokatyai
2 g SILRap wig

New Manufacturing CATProcess to start

Mew I

Lizgt of Tupes:

ey ]

Insert

= RSl —

j Cirl+I CEDE
& o] F ibrany
& cl —
2 - gc =
e Sawve Cirl+S &€ -
3 T Selection:
2 |Process
3
5 @ 0K I I E_fancel_l

Anywhere from A - Start menu
or B - File menu + New

or C - Workbench Icon

@ See Tools + Customize + Start menu for
the content of this Welcome Box

Welcom:-ta CATIA VG

Frismatic Machiningf Par Design Wirsframe and Surface Design

[ Do not show this dialog at startup Close I
e
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Workbench User Interface '«

You will become familiar with functionalities available in Prismatic Machining Workbench.

Name

Definition

Pocketing Operation

It machines open or closed pocket with or without inner domains.

Facing Operation

It is a plane milling operation used for cutting constant offset
of material on a planer area.

Profile Contouring
Operation

It consists in cutting material along a hard boundary in same or
zig-zag direction.

Curve Following
Operation

It machines a part by following a curve with the tool tip.

Groove milling
Operation

It allows you to machine groove area with a T-slot tool.

Point To Point
Operation

It consists in moving the tool from a selected point to another
selected point at a given machining feedrate.

Prismatic Roughing
Operation

It is a operation used to rough machine the drafted or multiple
bottom pockets.

Prismatic Machining
Area

It allows you to define an area from your geometry and record
it. Further this area is used for pocketing or profile contouring.

Prismatic Rework
Area

It is the area which is remained unmachined after performing
the previous operation.
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HOW to Create a Mi"ing Operation Student Notes:

Milling operation defines the complete Milling process that will be followed.

Click any of the milling operation icon @ J F@OAHZ AN
The new Operation is created after the current _
one. The Operation dialog box appears to edit it "‘“"‘““9' . = e

Zamment: |No Description

Define the operation geometry and
parameters in the dialog box

Replay the Tool Path

Confirm Operation creation " -
ool path style: [Cowadtaic =]
I | Machiring | Redal | adal | Fiishing | Ha |
Direction of cut: ﬁm 2
EPPR Machving telerence: [T T8 2
! ﬁprocessust E Fidwesccuraeys  [omm [
E I‘@ : Compensation | 'ﬁ
i Part Operation.1 E
H il"'@Manufi::ctl.lring Program.1 :
Y =2 Tool Change.l T1 End Mill D 10!
; E
s (O - 4
% ~=/The Operation is created in the PPR tree with a default tool. ] ¥ R
= This capability can be removed by customizing the NC -— o D peien | 3 e |
£ Manufacturing options.
(8]
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Facing Operation

In this lesson, you will learn what is a Facing Operation and how to define it.

@ Introduction

w Creating a Facing Operation .
w Strategy Ak

» Geometry @T'C@
@ Select/Create a Tool i

w» Feeds and Speeds '

Copyright DASSAULT SYSTEMES
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Prismatic Machining

Facing Operation: Introduction

A Facing Operation consists in cutting a constant offset of material on a planar area.

Facing operation is a 2D plane milling operation used to create plane reference
surfaces.

In a Facing Operation:

@ The tool axis is normal to the planar area.

w» The material is removed in one or several cuts along
the radial and axial directions.

w The area is machined with Inward Helical, Back &
Forth or One Way tool path style.

® The Planar area is delimited only with soft
boundaries.

()
= In Facing Operation, the cutter is mounted on a spindle having an axis of rotation
perpendicular to the work piece surface.The milled surface results from the action of
cutting edges located on the periphery and face of the cutter.

Copyright DASSAULT SYSTEMES
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Prismatic Machining

Creating a Facing Operation: General Process

Type the Name of the Operation. (Optional

because a default name is given by the
system ‘Type_Of Operation.X’)

@ Type the text of comment (optional)

@ Define operation parameters using the 5 tab pages

Cornment: |N0 Description
@ @ | 0 | Bsh

o[

s | s | A

[

Strategy tab page
Geometry tab page
Tool tab page

I

Feeds & Speeds tab page

Macros tab page

A

| I&:
o
A

@ Replay and/or Simulate the operation tool path

Copyright DASSAULT SYSTEMES

Mame: I Facing. 1

2
05 | 82 | :

Move the cursor over a sensitive area.

Tool path style:

IInward helical L‘
Machining | Radial | axial | Finshing | Hsm |
Direction of cuk: |Climb vl 2
Machiring tolerance: I 0. 1mm g 7
Fisbure accuracy: m
Type of contour: ICircuIar LI ?
Compensation Il vi
()
i |7 |y < ﬂ@\l )

Preview l W Cancel ]

STUDENT GUIDE
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Facing Operation: Strategy (1/5)

The three possible “Tool path styles” for a Facing Operation
are as shown below. Inward Helical and Back & Forth are
generally used for rough facing operation. One Way is used
generally for finish facing operation.

Inward Helical Back & Forth

Inward Helical: Back & Forth:

The tool starts from a point The tool alternatively machines in
outside the area and follows one direction then in the opposite
inward paths parallel to the direction.

boundary.

One Way:

The tool always machines
in the same direction.

Copyright DASSAULT SYSTEMES

To change the machining or progression
direction select the arrow

STUDENT GUIDE
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Facing Operation: Strategy (2/5)

Machining Strategy Parameters:

Direction of Cut
Climb: The front of the advancing tool cuts into the material first
Conventional: The back of the advancing tool cuts into the material first

Climb Milling Conventional Milling

Machining Tolerance

Value of the maximum allowable distance between the
theoretical tool path and the tool path computed i

Fixture Accuracy
Local machining tolerance for fixtures

Type of Contour
Circular: The tool pivots around the corner point, following a contour whose
radius is equal to the tool radius

Angular: The tool does not remain in contact with the corner point, following a

contour consist of 2 line segments

Optimized: The tool follows a contour derived from the corner that is continuous

in tangency
Forced Circular: The tool follows a near-circular contour consisted of line
segment

Compensation: Number of the tool compensation used if this one is already
defined on the tool

Copyright DASSAULT SYSTEMES

Y Radial | Acal | Firishing | Hsv |

) = 2
Pzchining tolerance: |III.1'nm E ? E
Fixkurc aocuracy IU' 1hm E E
Tyae of ':':'nt':""r:l-:ircular -] 2 i
Comnpensekion |1 j E
>
Circular
Angular I~
Ll
Optimized

STUDENT GUIDE
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Facing Operation: Strategy (3/5)

Radial Strateqy Parameters:

Maximum Distance T o e e e
. R . Machining @ Axial Finishing H3M )
A maximum distance will be used Jj] - | | | !

| Mode:

to compute the distance between |Tacl diameter ratio El
two paths ! Distance between paths: |5mrn 2
i Percentage of tool diameter; ISD E E
Tool Diameter Ratio E End of path: m = ? E
The distance between two paths will respect a i :
. . i+ Owerhang: |5IZI al 2. !
tool diameter overlap ratio recovery : = :
E Tool side approach clearance: |Dmm 2.

Stepover Ratio
The distance between two paths with

[
respect to a stepover ratio
(10% stepover = 90% tool diameter) & End of Path

Overhang: Extension of the tool path in percentage of the
tool diameter 7

Overhang = 100%
Overhang = 50%

Overhang = 0%
g f-\ A | |
XY, !
Tool Side Approach
Clearance
End of|Path = IN

LN
Tl
e

Copyright DASSAULT SYSTEMES
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Facing Operation: Strategy (4/5)

Axial Strateqy Parameters:

Axial Strategy Mode:
Maximum Depth of Cut: Maximum depth of cut
in axial direction between 2 levels

Number of Levels: Number of levels to machine .

ey INumher of levels j ? E
! Maximum depth of oot |D.5mm ? E
i Number of levels: |2 E #ha

Number of Levels Without Top: To define the
amount of material to cut in the axial direction 1
without Top Plane definition _ . g

Bottom Finish Pass parameters:

Finish Pass Mode: Machining | Radial | Asial € Finishing J

No Finish Pass: No special finish pass Made:

{No firish path

. E B atton firish thickness: |, i E] ? i

At Bottom Only: Indicates that a finish pass - 5 r - ' !
is to be generated on the bottom plane of the ==

Facing Operation. A thickness value must be
given for that pass

(€O
C’P The Finishing Feed rate will be used to cut the material on the finish pass.

Copyright DASSAULT SYSTEMES
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Facing Operation: Strategy (5/5)

High Speed Milling (HSM) Parameters: This button activates

(only in Inward Helical) T e g e i
E» 4 High Speed Milling i
i Transition I i

Corner Transition i Carner radius: |1mm E ? i

Parameters Parameters i gl o =

Extra segment overlap: II:I.Smm E ?

Corner radius | ,@ TIANSION amsesasssssssamsspasssnnpisamssanssameicn; |
\ radius Machining | Radial I Acial | Finishing @E

4 High Speed Miling

Zarner Transition

Transition radius: Ilmm E ?
Limit Angle: Lowest ; o |
. ' Transition angle: |45deg ? ]
angle between two Transition ; - i
segments that needs angle  Transition length: [omm =2z
cornering

Extra segment Transition length

overlap

Copyright DASSAULT SYSTEMES
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Facing Operation: Geometry |86

You will learn how to select a Geometry for a Facing Operation.

This Geometry Tab Page includes a Sensitive Icon dialog Facing.1 E 2 x|

box that allows the selection of: bl T

Sl (A6 ) AsB | A | 862 |
Bottom Plane Drouble click to edit Offset on Top
Offset on Gheck : Omm Offsct on Tog - Omm

Top Plane (only for Multi-Level operations) ). 3

@ Drive Elements

@ Check Elements (Optional)

@ Start Point (Optional)

Offsets can be applied on the Top Plane, Bottom Plane, S

Contour and Check Elements (Double-click the value) > coundng envelge

T e | g

" \ The system automatically
= computes the bounding
2 gatiom rectangle of the part along
5 My ectin the Machining Direction in
3 Back & Forth and One Way W[ o8
%’ L _— @ ox | preview | @ cance |
Copyright DASSAULT SYSTEMES 2



Prismatic Machining

How to Select/Create a Tool

You will learn the general process to select/create a Tool to perform a Facing Operation.

operation

ONONORONO

Type the Name of the Tool.

Type a text of comment (Optional)

Select the tool type available for the current

Specify a new tool number (already does not exist)

Use the 2D Viewer to modify the parameters of the
tool. The 2D Viewer is updated with the new values

Mame; |Facing.1

Comment: |N0 Drescription

1w | s (ed ) 25 | 062 |
|

=il

INamE T1 Face Mill D 50 — (
[
@ Comment: | /\ A

Tool number : I 1 «\U E

21|

To search for a tool in the current

document, a Catalog or external database

Speeds and Compensation.

Click More to expand the dialog box to access all tool ’s
parameters such as Geometry, Technology, Feeds &

Copyright DASSAULT SYSTEMES

g )
= . db=35mm
15 g T
TR :
1l
3 |
[
= D=50mm 2
Da=80mm
=\More>>|
T —
@ ok | preview | @ cancel |

STUDENT GUIDE
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General Process to Select Feeds and Speeds |A5

The Selection of Feeds and Speeds has been elaborated in detail as follows:

Define the Feedrate values (according to the unit Linear
[mm/mn] or Angular [mm/turn] ) for

Approach Feedrate: This feedrate is used by default
during approach motion

Machining Feedrate: This feedrate is used during

Machining motion

Retract Feedrate: This feedrate is used by default during

retract motion

Finishing Feedrate: This feedrate is used as Machining
Feedrate for the Bottom Finish Pass

Define the Spindle Speed value according the unit
Linear (m/mn) or Angular (turn/mn)

You can exclude Spindle speed information from the
NC data output by deactivating the check box Spindle

Output

Copyright DASSAULT SYSTEMES

Select Quality (Rough, Finish, Either) and compute it,

@ according to value defined on the tool

You can select « automatic compute » then feedrate
and spindle speed will be automatically compute from
tooling Feeds and Speeds

(0)o

©O:

K 21|
Mame:  |Facing.6
Comment: |No Description
i} o - ]
i | 9 | BB | A | 86¢ |

—Feedrate

Autamatic compute From tooling Feeds and Speeds
Approach i 300 _rmn E
Machining:
Retract;
Finishing:
it ILinear 'I
—Spindle Speed

utomatic compute from tooling Feeds and Speeds
= Spindle output
Machiririg: EETE—
Uriit:

|Angular 'i
77\
Qualtyi foogh v Compute Iq—L?)
® N

@ oK ’ Presiew _l - Cancel_l

STUDENT GUIDE
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Pocketing Operation |

In this lesson, you will learn what is a Pocketing Operation, types of a Pocketing
Operation and how to create them.

w Introduction

w Creating a Pocketing Operation
w Strategy

w Geometry

w Feeds and Speeds

w Dedicated Approach Macro

g Open Pocket Closed Pocket

Copyright DASSAULT SYSTEMES
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Pocketing Operation: Introduction

A Pocketing Operation is used to machine a pocket with or without inner domains.

In Pocketing Operation:

w The external boundary is made of Hard/Soft elements.

w The islands are limited only with Hard boundaries.

w» The material will be removed in one or several levels of cut.

= The tool starts and finishes machining at the top of the pocket.
m

The pocket is machined with Outward and Inward helical or Back & Forth tool
path style.

Soft Boundary

Copyright DASSAULT SYSTEMES

Island

Hard Boundary

Tool Path Style

STUDENT GUIDE
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Creating a Pocketing Operation: General Process P s

@ Type the Name of the Operation. (optional
because a default name is given by the Pocketing F 2]

system ‘Type_Of_ Operation.X’) Neme!  [Fodeiri {1 )
Cormment: |N0 Descripkion \/

g& .6.‘-%
@ Type the text of comment (optional) | |

Maove the cursor over & sensitive area.

@ Define operation parameters using the 5 tab pages

85 [0 [ a8 | e [ 15

A

Strategy tab page

Geometry tab page Todl path style: [outward hefical =
Machining | Redial | Axal | Finshing | s |

Tool tab page Direction of cut: Iam 2
Machiring tolerance: m 2

Feeds & Speeds tab page o senrsrt [T

Macros tab page Compensation Iﬁ

Replay and/or Simulate the operation tool path

Before replaying or creating the operation, “Preview”
checks that all parameters are coherent

O,
O,

Copyright DASSAULT SYSTEMES
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Pocketing Operation: Strategy (1/9)

The three possible “Tool path styles” for a Pocketing

Operation are as shown below:

Outward Helical

Tool path style:

s
Outward helical

Inward Helical

Back & Forth

0.5mm

The tool starts from the center
and follows outward paths
parallel to the boundary
avoiding islands

The tool starts from the contour
and follows inward paths
parallel to the boundary
avoiding islands

The tool alternatively machines
in one direction then in
opposite direction and follows
the machining direction

To change the machining or progression
direction select either arrow

STUDENT GUIDE

Student Notes:
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Pocketing Operation: Strategy (2/9)

Machining Strategy Parameters:

Direction of Cut

EE M; ning R adial I Bxial | Finishirg I HSM I
Climb: The front of the advancing tool cuts into the material first ;

Direction of cut: ICIimb j 2 i

Conventional: The back of the advancing tool cuts into material first SR 0. L, 7 i
E Fixture accuracy: |I:I.1mm E E

E Compensation I1 j i

Climb Milling Conventional Milling

Machining Tolerance

Value of the maximum allowable distance between
theoretical tool path and the computed tool path i

Fixture Accuracy
Local machining tolerance for fixtures

Compensation

Number of the tool compensation used (if this is already defined on
the tool).

Copyright DASSAULT SYSTEMES
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Pocketing Operation: Strategy (3/9)

Radial Strateqy Parameters:

Maximum Distance

The distance between two paths will
respect a tool diameter overlap ratio.

[ awnid scallops on all levels

_ - . ! Machining @ #dal | Finishing | HsM |
A maximum distance will be used e - : : =
to compute the distance between : [Tos! diameter ratio [
two paths_ E Diskance bekween paths: |25mrn = 2 i

E Percentage of tool diarmeter: ISD E
Tool Diameter Ratio i fvehang; [s0 7

i O Truncated transition paths 2

i [ Contouring pass 2 Conkouring ratio: [ ?

Stepover Ratio | Pocket Navigation !
The distance between two paths with . ! | O] aways stay on bottom { !
respect to a stepoverratio. || | [ TTTTTTTTITTTTTmmmmmmmmmmmmmmm s i
(10% stepover = 90% tool diameter) N Avoid scallops on all levels:

In all the machining levels (including bottom
Overhang: Extension of the tool path in percentage of the tool finish level if defined) the tool path is
diameter. Only available for open pockets. computed with respect to scallop avoidance

Overhang of 100% is useful to machine properly this kind of
geometry: : @

Overhang = 100% " 4

.
/

Overhang = 50%
Overhang = 0%
N

e

Copyright DASSAULT SYSTEMES
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Pocketing Operation: Strategy (4/9)

Radial Strateqy Parameters:

Machining £ Radial § axial | Firishing | Hsm | -

For Back & Forth strategy only:

| Mods: - - 3
. ! Tool diarmeter ratio | [
Truncated transition paths e . ! ~ |
Enables the tool to follow the external _ — el Ll | 25mm 2
profile more exactly by allowing the 1 Percentage of tool diameter: [50 —
transition portion of the trajectory to be ¥ Omerhang! [ = 2 5
truncated. | G
! [] void scallops on all levels '
4] 50 E [J Truncated transition paths 2. i
Scallop pass 9 : : !
Allow to remove scallop on contour 1 t O contouring pass 2. Centouring ratio: [T ?
driven by a ratio of tool diameter ! Pocket Navigation 5
E [ always skay on bottam h

For Inward and Outward helical strategy only:

Pocket Navigation

Always stay on bottom option prevent from jump
between different area during machining

Copyright DASSAULT SYSTEMES

‘Always stay on bottom’ deactivated ‘Always stay on bottom’ activated

Copyright DASSAULT SYSTEMES 31



Prismatic Machining

STUDENT GUIDE
- - Student Notes:
Pocketing Operation: Strategy (5/9)
Axial Strateqy Parameters:
Axial Strategy Mode:
1+ Machini Radial inishi 1
Maximum Depth of Cut: 5 MD:;'”'”Q [ Firieting | HSMl |
Maximum depth of cut in axial direction : [T [ i
between two levels E Maxirmurm depth of cut: |D.5mm 2 i
E Mumber of levels: |2 2 i
i Automatic draft angle: |Ddeg E 2 i
Number of Levels: s - o
Specify the number of levels from the bottom : fomn =N i
tothetop || T '
Number of Levels Without Top: To define the —
amount of material to be cut in the axial
direction without Top Plane definition, Specify
the bottom, the number of levels and the
depth of cut.
% Automatic draft angle Breakthrough
g Incremental increase of Only in soft bottom pocket, %
5  thickness on flank You give an offset in order to {i]
2 specify a virtual bottom.
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Pocketing Operation: Strategy (6/9)
Finishing Strategy Parameters:
Side finish last level | Machining | Radial '|"gxla]";;h;'i"""';
Activate a radial finish pass only at the last level of the operation. | Mode: [5ek o st vl — = ]
Specify Side finish thickness, Number of paths by levels and a i . . i
bottom thickness to respect. : ' s £
E Mb of side finish paths by level: |3—E 2? E
T / i Biotkam thickness on side finish: I':"T"'“—E ? i
I ! Side thickness on bottom; T 2
ﬁ%‘l E Botkom Finish thickness: Ormm ? E
i [ spring pass [ Awaid scallops on bottam ]
Side finish each level Congstodiaioati ]y =]
Activate a radial finish pass at each level of the pocketing.
Specify Side finish thickness, Number of paths by levels and a .. -
bottom thickness to respect. The F|n|sh|ng_ Feedrate \_m_ll be used to
_ cut the material on the finish pass.
/ p Side finish at each (or last only) level & bottom
Activate one or many radial finish passes at
= each level (or last level only) and a last level
pass to machine the bottom
Finish bottom only ' o=
Activate a last level pass to machine the bottom.
g Specify a Side thickness on bottom to respect and a Bottom
G finish thickness.
8 p A
Copyright DASSAULT SYSTEMES 33



Prismatic Machining

Copyright DASSAULT SYSTEMES

Pocketing Operation: Strategy (7/9)

Finishing Strateqy Parameters:

Special Finish Pass

Spring Pass
Duplicate last finish pass to compensate the spring of
the tool

Avoid scallops on bottom

Modify distance between pass on last level to avoid
scallop on bottom.

This option is not available if the option ‘Avoid
scallops on all levels’ has already been activated

Machining | Radial | fxial | Finishing | HM |
Mode;

=

ISide finish last level

Side Finish thickness:

=d

|3mm

b of side finish paths by level: |3

Bottom thickness on side Finish: IDmm

8 [ VR 0 0 T

! Side Ehickness on botkam; |I2Imm 7

E Biottom Finish thickness: |Dmm ? E
1 1
P : B ;
@DESS 4 ivoid scallops on bo@ ]
1 —— 1
1 Compensation output: INone j ]

STUDENT GUIDE

Student Notes:
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Pocketing Operation: Strategy (8/9)

Finishing Strateqy Parameters:

Machining | Radial | Al | Finishing | Ham |
Mode:

Compensation output
Generation of Cutter Compensation (CUTCOM) instructions for the
pocketing side finish pass
#® None
Cutter compensation instructions are not generated in the
NC data output (one can define them manually)

ISide finish last lewvel j

e e T o

Side finish thickness:

| 3mm

MNb of side Finish paths by level: |3

(L BH Bl ER) b

Boktorn thickness on side Finish: |Dmm FA
side thickness on bottom: |Dmm i
. . I Boktkom finish thickness: :
@ 2D radial profile p BOREM ISR ERIEkness farorm ?

Both the tool tip and cutter profile will be visualized during 3 Spring pass [ Avoid scallops on battom i
tool path replay. Cutter compensation instructions are Compensation sutpu: iz ]

automatically generated in the NC data output based on )
cutter profile trajectory. An approach macro must be defined : 2D radial Er;f”e F
to allow the compensation to be applied.

A negative Offset on contour

4 2D radial tip (parameter in Geometry tab page)
Tool tip will be visualized during tool path replay. Cutter is possible for 2D radial profile
compensation instructions are automatically generated in
the NC data output based on tool tip trajectory. An approach
macro must be defined to allow the compensation to be
applied.

¥

Tool tip trajectory

Cutter profile trajectory

!
t

t

Offset on contour E

)

Any user-defined PP words in macros are added to the cutter
compensation instruction generated in the NC data output.
Therefore be careful when specifying CUTCOM instruction in macros!

Copyright DASSAULT SYSTEMES
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Pocketing Operation: Strategy (9/9)

High Speed Milling Strategy Parameters:

Corner Parameters:

Corner radius

Limit Angle: Lowest
angle between two
segments that needs
cornering

Extra segment
overlap

Copyright DASSAULT SYSTEMES

| “Machiing | Redal | Axal | Frishng ( rsn )
This button activates High ] @ -

PR i
Speed Mi||ing Strategy ' High Speed Miling

Corner | Corner on Finish | Transition |

i Corner radius: I Lmm E 2

i Lirnit angle: I 10deq E ?
Corner on Finish Pass : ;

! Extra segment overlap: |El.5mm E ?
Parameters:

Corner radius: Radius applied to cornerize
the Side finish pass

Limit Angle: Minimum angle between two segments that needs
cornerization on the Side finish pass

Transition Parameters (only for Inward or Outward Helical)

Transition Transition Transition
radius angle length

STUDENT GUIDE

Student Notes:
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Pocketing Operation: Geometry (1/4)

o)

This Geometry Tab Page includes a Sensitive Icon dialog box that allows

the selection of:
@ Bottom Plane iOﬂselon Ck:Omm ffset on Top : Omm E
L g = i

Top Plane (only in Multi-Levels
strategy case)

@ Drive Elements

G Check Elements

Eoﬂsel on Soft Boundary ; Omm i
(E) 1stands e o
10ffset on Bottom : Omm_____ Start; Inside_____ | ;
G Start Point To remove the
@ . bottom click on:
End Point Bottom : Hard

Using contextual menu, offsets can be applied on the Top Plane,
Bottom Plane, Contour, Islands, Check Elements, Soft and Hard
Boundaries

Offset=contour+hard boundary

Offset=contour+island
- @ Hard Boundary

Soft Boundary

Copyright DASSAULT SYSTEMES

Offset=soft boundary

Pocketing.1 2=l

Mame: | Pocketing. 1
Comment: |N0 Description

1
S (A ) A | B | 262 |
Feature: IPr\smatic machining area, 1 j

Mave the cursor aver a sensitive area,

Offset on Check @ Omig Offsct on Togp : 0mm

Offset on Hard Boundary : Dmm

Offset on Gonteur @ Tmm Closed Pocket
Oifset on Bottam & Bmm

Tt | | Y ﬂl

@ ok | preview | @ cancel |

STUDENT GUIDE

Student Notes:
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Pocketing Operation: Geometry (2/4) |36g

To machine an open pocket click: | Close pocket | ! Offeet on Check - omm_ Offsaton Top - Gmm 1

Soft boundaries will be automatically detected
when selecting bottom (dotted lines)

If you need to add more soft boundaries, select
them after bottom selection

i Bottom : Hard
| Offset on Soft Boundary : Omm

1 Offset on Hard Boundary : Omp
1 Offset on Contour : Omm

To allow Start point definition outside the

machining domain click: |Start : Inside!

In this case you can specify:

4 A clearance
or
% select an edge and give a clearance
# select a point  ofset on Soft Boundary : Omm
! Offset on Hard Boundary : Omm

| Offset on Contour : Omm
1 Offset on Bottom : Omm

Copyright DASSAULT SYSTEMES
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Pocketing Operation: Geometry (3/4)

o)

You can select a Start Point (1) and an End Point (2) as
preferential start and end positions

Note that you can select a point or an edge as Start/End
Point in Outward/Inward strategy.

In case of selecting an edge, the point will be chosen near
the middle of this edge (according to the selected geometry,
overhang, offset)

Start point will always be respected except if a ramping
motion is defined in the macro (the start point will be near
the selection)

Note that End point is only available in Outward Strategy
and it might be modified (according to the selected
geometry and computed tool path)

Note that you can specify a Start Point outside the
machining domain for an open pocket (see previous slide)

Bottomn : Hard

iDﬁset on Hard Boundary : 0mm

1Offset on Contour : Omm Closed Pocket
1Offset on Bottom : Omm

STUDENT GUIDE

Student Notes:
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Pocketing Operation: Geometry (4/4) | A&,
Guiding element: ... o
Edge Selection wizard EIRARGHIC RN R Ao R
Adds an option to manage the contour creation i i
during the selection of elements: | |
# No link i i
# Automatic link
# Line Insert
# Linear extrapolation S
i Offset on Hard Boundary': omm 1
! Offset on Contour : Omm Open Hocket |
i - j OffsetonBotiom:0mm_____Start: fside | :
Manage the connection of the guiding elements:
——
connect contour to another, connect all contours, Edge soloi N
qelete connecting element (line or extrapolated IESE e TE S © @0k @ Cancel
lines) between elements
options 20|
Link tvpes :m
Reverse Propaqg.tbn I
EProp=agation Dornains
% Maximumgapm
% @3 Maximumm angle m
o
E Selected elements are kept even if the contour is temporary Mexitspafotsalifio
% opened during pocketing selection. steps Back[| =]
"S-, [ beep Selection
§_ _-— _|DsE
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Pocketing Operation: Feeds and Speeds (1/2)

Feedrate Reduction in Corners:

You can reduce feedrates in corners encountered along the tool path
depending on the values given in the Feeds and Speeds tab page

Feed reduction is applied to the corners along the tool path whose
radius is less than the Maximum radius value and whose arc angle
is greater than the Minimum angle value.

For Pocketing, feedrate reduction applies to inside and outside
corners for machining or finishing passes.

It does not apply for macros or default linking and return motions.

Corners can be angled or rounded, and may include extra

segments for HSM operations.

Distance after comer

[72]

w

: _ e O
E Distance

o before

%‘ comer

(7]

g @
z

2

£

3

(8]

—
Y

P

e e e e e e e e s e e a e e S el = = = o o o

N @nr

Unit:

| —
1 —Feedrate reduction in corners
|

5]

w | v | osh (B ) 4% |

—Feedrate

4 Automatic compute from tooling Feeds and Speeds
Approach:

| 30arm_rnn
Machining: I L0a0rmrm_rmn
Retract: I Lmm_rin
Finishing: In.lmm_l'ﬂl'l

[ Transition: IMachining

| SO00rmm_rmn

Slowdown rake: I 100

ILinear

Reduction rate : ISD E
Tinimurm angle |45deg E

TMairnurn radius 1
Distance before corner @ [T

Distance after corner

S D T o T

Machining feedrate
Finishing feedrate

@ Reduced feadrate

STUDENT GUIDE

Student Notes:
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Pocketing Operation: Feeds and Speeds (2/2) |85

w1 | i G| e |

Slowdown Rate Option:

| —Feedrate

1
| |9 Automatic compute From tooling Feeds and Speeds

You can use Slowdown Rate in the Feeds and Speeds tab i :""r:““’ [300mm_mn =}
page to reduce the current feedrate by a given percentage. | e
E Finishing: I—ED' T =';=;=;5:
E [ Transition: IMachining 'l

'
p
<SIOwd0wn rate: ! 100 E
h

1 ik
: (L ILinEar 'l

In Outward/Inward Helical Pocketing, the reduction is applied to the first channel cut.

In Back and Forth Pocketing, the reduction is applied to the first channel cut and to the transitions
between passes.

Combining Slowdown Rate and Feedrate Reduction in Corners

If a corner is included in a Slowdown path, the general rule is that the lowest percentage value is
taken into account.

For example, if the Slowdown rate is set to 70 % and Feedrate reduction rate in corners is set to 50%,
the feedrate sequence is:

100%, 70% (entry in slowdown), 50% (entry in corner), 70% (end of corner, still in slowdown), 100%
(end of slowdown).

If Feedrate reduction rate in corners is then set to 75%, the feedrate sequence is:
100%, 70% (entry in slowdown), 70% (entry in corner: 75% ignored), 70% (end of corner, still in
slowdown), 100% (end of slowdown).

Copyright DASSAULT SYSTEMES
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Pocketing Operation: Dedicated Approach Macro (1/2) Student fotes:

Ramping Approach Macro: %

Regular Ramping Approach Macro:

i Haorizontal safety distance: |318mm E ‘in
' G
E Yertical safety distance: |?5mm E ‘Jri
1 = 1
i Ramping angle: |13|:Ieg = 2.

Pocketing Dedicated Ramping
Approach macro:

=—>
'Horiz'ontalsafetv-dist'\_aﬁte:|313mm 2
Vertical safety distance: I?Emm—E 2
%
2]
H R.amping angle: Tadeq 2
e ik
] & Intermediate levels 2.
s :
g Maximum depth by level: T
g PO |37 .5mm 2
2 ‘Retract Distance: = 3
£ b 2 |1l3mm ?
g
= " e s
P 2o ] Ao
8
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Pocketing Operation: Dedicated Approach Macro (2/2)

Helix Approach Macro: @

1~ Current Macro Toolbox

To improve the approach motion in Pocketing operation, you } et | optins |
can define Helix Approach Macro. Using the helix macro, the | % iy o =
cutter will approach the raw material in helix motion. '

This helix macro is available in Build by user mode.
You can modify the helix by double-clicking on pink helix and
changing its radius, height and angle values.

lllustrated below the cases of helix macro in relation e e !
with ‘Direction of cut’ and ‘Way of rotation of tool’: == mndi] habal SLALRY

Way of rotation of tool: Right

Direction of cut: Climb Direction of cut: Conventional Direction of cut: Climb

Copyright DASSAULT SYSTEMES

@ The helix approach macro is available only for Pocketing and Profile Contouring in PMG.

Copyright DASSAULT SYSTEMES 44



Prismatic Machining

STUDENT GUIDE

Student Notes:

4-Axis Pocketing Operation 42

In this lesson, you will become familiar with 4-Axis Pocketing Operation.

w Introduction

w Creating a 4-Axis Pocketing Operation
w Strategy

w Geometry

w Macro

Copyright DASSAULT SYSTEMES
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4-Axis Pocketing Operation: Introduction

A 4- Axis Pocketing Operation is used to machine a pocket on cylindrical or conical

surfaces.

In 4-Axis Pocketing Operation:

Copyright DASSAULT SYSTEMES

The external boundary is made of Hard/Soft elements.
The material will be removed in one or several levels of cut.
The tool starts and finishes machining from the top of the pocket.

The pocket can be machined with Outward and Inward helical or Back & Forth
tool path style.

Hard Boundary

STUDENT GUIDE

Student Notes:
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Creating a 4-Axis Pocketing Operation: General Process

Type the Name of the Operation.

(optional because a default name is given 4 Ais Pocketing.1 ] 2 x|
by the system ‘Type_Of Operation.X’) - Ilféi;iﬂfffn”g'l \_/
SEE | 8 | BB | A | 48 |
@ Type the text of comment (optional) Move the cursor over a sensitive area,
@ Define operation parameters using the 5 tab pages
0G| e | M | A0
A A
Strategy tab page
Geometry tab page L
Tool tab page Direction of cut: Iam 2
Machining tolerance: m 7
Feeds & Speeds tab page Fiskire mesire R TR
Macros tab page Compensation Iﬁ

Replay and/or Simulate the operation tool path

®
®

Before replaying or creating the operation, “Preview”

(4)

checks that all parameters are coherent

D & Cancel ’

Copyright DASSAULT SYSTEMES
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4-Axis Pocketing Operation: Strategy (1/7)

Tool path style:

The Tool path styles decide the cutting modes of the
4-Axis Pocketing operation. :
The possible “Tool path styles” for a 4-Axis
Pocketing Operation are as shown below: [[Terone

1
:
s
Irwward helical
l'— Back and Farth
Dubward helical Offset on part One-Way

Offset on park Zig-Zag

Outward Helical Inward Helical Back & Forth

The tool starts from a point

outward paths parallel to the
boundary.

inside the pocket and follows

The tool starts from a point
inside the pocket and follows
inward paths parallel to the
boundary.

The tool alternatively machines
in one direction then in
opposite direction.

Copyright DASSAULT SYSTEMES

To change the machining or progression
direction select either arrow
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4-Axis Pocketing Operation: Strategy (2/7)

Tool path style:

£
E

Inward helical

! . Back and forth
Tool path style: T ———
[: e e e Offset on part One-Way

Offset on part Zig-Zag

Offset on part One-Way Offset on part Zig-Zag

The tool motion is always done The tool motion is done

in the same direction following alternately in one direction and

paths parallel to the boundary. then the other, following paths
parallel to the boundary.

Copyright DASSAULT SYSTEMES
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4-Axis Pocketing Operation: Strategy (3/7)

Machining Parameters:

Direction of Cut Radial | Axial | Finishing | HsM |
Climb: The front of the advancing tool cuts into the material first '

! Direction of cut: ICIimI:u :_,J 2? :
Conventional: The back of the advancing tool cuts into material first Machining telerance: [ pz5mm | B :
i Fixbure accuracy: |EI.|mrrr E E
| Compensation : [1 3 E

Climb Milling Conventional Milling

Machining Tolerance

Value of the maximum allowable distance between
theoretical tool path and the computed tool path

Fixture Accuracy
Local machining tolerance for fixture thickness.

Compensation

Number of the tool compensation used (if this is already defined on
the tool).

Copyright DASSAULT SYSTEMES
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4-Axis Pocketing Operation: Strategy (4/7)

Radial Parameters:

Radial Strategy Mode :
It calculates the distance between two consecutive paths of a ;

Mode: ) : -| ? i
tool path. There are 3 radial modes: , [reol diameter rati [ :
i Diskance between paths: |4.2mm 2 E
Maximum Distance E Percentage of tool diameter: |4D E E
A maximum distance will be used | Overhang: & -]
to compute the distance between ; :
two paths. ! E O contouting pass 2 Contouring ratio: I 10 Pl
Tool Diameter Ratio _ | Overhang: Extension of the tool path in percentage
The distance between two paths will of the tool diameter. Only available for open pockets.
respect a tool diameter overlap ratio.

Overhang of 100% is useful to machine properly this
kind of geometry:

. 100%
Stepover Ratio ey 509%
The distance between two paths with o °
. e 0% N\ A
respect to a stepover ratio. I
(10% stepover = 90% tool diameter) & @ \J
g Contouring pass Contouring ratio
5 It is the final machining pass around the exterior It adjusts the position of the final contouring
g trajectory. This option is available for ‘Back & Forth’ pass by entering a percentage of the tool
2 Tool path style and used to remove scallop. diameter (0 to 50).
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4-Axis Pocketing Operation: Strategy (5/7)

Axial Parameters:

Axial Strategy Mode ;
It calculates the distance between two consecutive levels of ;

Mode: - > E
depth of = [
a tool path. There are 3 axial modes: . [ = !
E Maximum depth of cut: |2mm E ? i
E Number af levels: |1 ? E
Maximum Depth of Cut: i izl [ = 2 |
Maximum depth of cut in axial direction
between two levels
Number of Levels: Breakthrough
The number of levels from the bottom to Only in soft bottom pocket, %
the top you can give an offset in order <
to specify a virtual bottom. ']

Number of Levels Without Top:

To define the amount of material to be cut
in the axial direction without Top Plane
definition, specify the bottom, the number
of levels and the depth of cut.

Copyright DASSAULT SYSTEMES
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4-Axis Pocketing Operation: Strategy (6/7)

Finishing Parameters:

Finishing Strategy Mode Machining | Radial | &xial HSM

It gives the options whether finish passes are required to be

|
generated on sides and bottom of the area to machine. , O[5 i st v ol 7 ]
Side finishing can be done at each level or only at the last level of the | Side finish thickness: [1rm = B
operation. E Botkom thickness on side finish: IEI.Smm E ?
Bottom finishing can be done without any side finishing or with W ]
different combinations of side finishing. i omefines o 1 Y
Bioktam finish thickness: IEI.Smm ? :

|:| Spring pass
Side finish thickness

The thickness of the material will be
machined by the side finish pass.

The Finishing Feedrate will be used to
cut the material on the finish pass.

Side thickness on bottom
The thickness of material left on the side

hick ide finish
by the bottom finish pass. Bottom thickness on side finis

The bottom thickness used for last side
finish pass, if side finishing is requested
on the operation.

Spring pass

It duplicates the last side finish pass. The
spring pass is used to compensate the
natural spring of the tool.

Bottom finish thickness
The thickness of material that will be
machined by the bottom finish pass.

Copyright DASSAULT SYSTEMES
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4-Axis Pocketing Operation: Strategy (7/7)

High Speed Milling Parameters:

These parameters decide whether or not cornering for HSM to {"r'\,l'a'chi'n'iég"i'ga'd'h;l' -|"*;>-<i:3'“|- -l-:i-n-is:l'u-il:u;@:
be done on the trajectory. This check box activates w111 coced milng

High Speed Milling Strategy :

! Cormer radius: I Lrm E ?
i Corner on Finish: I Lo & 7
1 Transition Angle: |45deg E ? i

Corner Parameters: TTTTTTTTTTTTTTTT s

Corner radius: The radius used for rounding the
corners along the trajectory of a HSM operation.

Value must be smaller than the tool radius.

Corner on Finish: The radius used for rounding the corners of the side finish path in a HSM operation.
Value must be smaller than the tool radius.

Transition Angle: The angle of the transition path that
allows the tool to move smoothly from one path to the ~
next in a HSM operation. =

Copyright DASSAULT SYSTEMES
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4-Axis Pocketing Operation: Geometry (1/3) |k
You can create a 4-Axis Pocketing operation for Open Pocket and Closed Pocket.
4 Axis Pocketing.1 B 21|
This Geometry Tab Page includes a sensitive icon dialog box s T
that allows the selection of: e P
s Gresk g D1 T A 5B | A | BE2 |
@ Pocket Bottom i § e e e
! : ] Offset on Gheck @ Omm Offsct on Tog : Omm
Pocket Top (only in Multi-Levels 4
strategy case) ; A ;
@ Pocket Boundary or Guiding
element : ]
| Offset on Hard Boundary : Omm )
| Offsat on Gontoar @ timm Closed Pocket 9
. :Oﬁset on Bottam : Bmm ] Bottom : Hard
@ Fixture or Check Elements "~ o mmmmmmmmemmmmen
Tc_) remove the bOttom Offset on Hard Boundary : Omm
click on:  Bottom : Hard e R
Click to change to
Using contextual menu, offsets can be applied on the Top, Bottom, Open Pocket
Contour, Check Elements, and Soft & Hard Boundaries
3 W[ L]
.:é _— { | preview | @ cancel |
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4-Axis Pocketing Operation: Geometry (2/3) |Aég

To machine an open pocket click:

Soft boundaries will be automatically detected
when selecting bottom (dotted lines)

If you need to add more soft boundaries, select
them after bottom selection.

To allow Start point definition outside the

machining domain click: | Start ; Inside!

In this case you must specify a clearance with
respect to the pocket boundary.

=/ Start points are computed automatically for Closed

Pockets.

Copyright DASSAULT SYSTEMES

Bottam : Hard

EOﬁset on Scft Boundary : Ormm

'\Offesst on Hard Boundary @ Omps !
1Dffset on Gontour @ Gmm 1
1Offset on Bottarmn : Grm Start \ Inside ]

EOﬂset on Soft Boundary © Ormm
1 Offset on Hard Boundary : Dmm

'Oiffset on Gontour : Grmm Opon Pockot E
| Ofiset on Bottam : Omm Start : Qutside ]

STUDENT GUIDE
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4-Axis Pocketing Operation: Geometry (3/3)

The pocket boundary must be closed. It can be defined by
three ways:

= |If the Contour Detection contextual command is

selected, click the pocket bottom. The boundary of the
selected face will be proposed as pocket boundary.

Remove
Analvze. ..

Offset, .,

Island Detection

EI; Contour Detection |

w Otherwise, click guiding elements in sensitive dialog
box. In this case the Edge Selection wizard appears to
help you to define the edges of the pocket boundary or

w Select ‘By Boundary of Faces’ in contextual menu. In
this case the Face Selection toolbar appears to help
you to define the faces of the pocket boundary.

£
J%%D/'?@@@ @ 0K & Cancel

STUDENT GUIDE

i Student Notes:

Bottam : Harel

1

| Offset on Soft Boundary : dmm
| Offset on Hard Boundary © Omm
| Offsat on Gontour ;T QOpop Pockat
| Offset on Bottam : Omm Staryl: Inside

Face Selection |

Edge Selection wizard

OR

J % % @ r_:' Eﬂ ;‘ @ @ 0K & Cancel

Face Selection wizard

Copyright DASSAULT SYSTEMES
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- - - - I. A —_—
4-Axis Pocketing Operation: Macros |&%
You can define transition paths in your machining operations by means of NC Macros. These
transition paths are useful for providing approach, retract and linking motion in the tool path.
® An Approach macro is similar to that of pocketing operationand
used to approach the operation start point. : & | Ash | L5
w A Retract macro is used to retract from the operation endpoint. Ao uld by wser |}
o 0 Cosrarce PR A |
» A Linking macro may be used: i Lk | by}
- - - inking Approad inking. uild by user _:
<‘.’> tO Ilnk tWO non' Consecutlve paths : () Return ?naLeveI Retract Return ?naLevel.l Bu?ld by user :
# to access finish and spring passes. JUO Recrnivehpus s hasun st adbyesme |
. . . R (i i
#» A Return on Same Level macro is used in a multi-path operation : -curen o edbox ;
to link two consecutive paths in a given level. ; MD;ffnlition G | - ;
| 29 Bild by user =~ ]
» A Return between Levels macro is used in a multi-level i
machining operation to go to the next level. :
# A Return to Finish Pass macro is used in a machining operation
to go to the finish pass. ; ;
» A Clearance macro can be used in a machining operation to 5 : : 5
g ; > macro : gop | sl /| BIE R b2 ]5 ] |
H avoid a collision with the fixture. : _ :
B Iz :
: &
i When a collision is detected between the tool and the part or a check element, a clearance macro is
) applied automatically. If applying a clearance macro would also result in a collision, then a linking macro
§ is applied. In this case, the top plane defined in the operation is used in the linking macro.
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Prismatic Roughing Operation Lt}

In this lesson, you will learn how to create a Prismatic Roughing Operation. A Prismatic
Operation is used to quickly rough machine a part in a single operation.

Introduction
Creating a Prismatic Roughing Operation
Strategy
Geometry
Macros
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Prismatic Roughing Operation: Introduction Student fotes:

Prismatic Roughing Operation is particularly useful for parts that include drafted
pockets or multiple bottom pockets, as CATIA automatically calculates stock in the
inner pocket and provides input for next semi-finishing operation.

Prismatic Roughing Operation consists of:

« Geometry considerations
# Required Stock and Part
# Optional check and limit element
# Top, bottom and intermediate planes
# Horizontal area detection
# Offsets on Part, check and planes

¢ Machining strategy parameters
# Helical strategy
# Back & Force strategy
# Machining mode by plane or by pocket
4 High Speed Milling capabilities

ig, for Part Operation. 1

Copyright DASSAULT SYSTEMES
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Creating a Prismatic Roughing Operation: General Process

Type the Name of the Operation.
(Optional because a default name is given
by the system ‘Type_Of_Operation.X’)

Prismatic roughing.1 1 ﬂﬁ

Mame: | Prismatic roughing. 1 N
Comment: [ Mo Description
@ ' |G | oeh | A | 8¢ |

Move the cursor over a sensitive area.

@ Type the text of comment (optional)

@ Define operation parameters using the 5 tab pages

| A

Strategy tab page

Geometry tab page

Offset on part : 1mm
Offset on check : 1mm

Tool tab page

4 Automatic horizontal areas detection

Feeds & Speeds tab page Offst:

[ Limit Defirition

Macros tab page |Side ko machine

Stop position; |0r| d
Offset; Illmm—E
Clignore holes enstack!  Dlametar: [T55e B

[ Campute with tool holder Cffset on assembly: [ E

@ Replay and/or Simulate the operation tool path

Wl s @a)

& oK ] Praview I o3 Cancell
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Prismatic Roughing Operation: Strategy (1/5)

Machining Strategy Parameters:

Tool path style: Helical

The tool moves in successive concentric passes from the
boundary of the area to machine towards the interior or
from the interior to the boundary

Machining tolerance
Value of the maximum allowable distance between
theoretical tool path and the tool path computed

Cutting mode
The cutting mode can be Climb or Conventional

Machining mode

The machining mode can be:

By plane: the whole part is machined plane by plane,
By area: the whole part is machined by area

Outer part: only the outside of the part is machined

Pockets only: only pockets on the part are machined

Outer part and pockets: the whole part is machined
external area by external area and pocket by pocket.

Helical movement
This option allow to define if Helical movement is Inward,
Outward or Both (mixed between both strategies)

- e
: Radial | Axial | HeM |

1

E Tool path style: IHeIitaI j
!

1 e

1 Machining tolerance: ID' 1mm E ?
|

I

1 Cutting mode: : -| ?
: ICIlmb J

I P

1 Machining mode By area jIOuter part and pockets j 2
1

E Helical movement: IBDth ,I ?
|

E a Always stay on bottom

E 4 Part conkouring Conkouring pass ratio; I 10 E rl
i

' O truncated transition paths 2

|

| ;

| Fully engaged tool management: INc-ne vI 2?
|

Helical

Always stay on bottom

When this option is checked, the linking
path between two areas remains in the
plane currently machined.
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Prismatic Roughing Operation: Strategy (2/5)

Machining Strateqy Parameters:

Tool path style Back and Forth

The tool moves following selected direction as
Back and Forth

Part contouring 0 50
Allow to define a contouring pass @ _@_ Q

with a dedicated ratio
Truncated transition paths
Allow to optimize transition path on soft

boundaries
With activation Without activation

—
N

Fully engaged tool management:

Copyright DASSAULT SYSTEMES

Full material removal is detected in roughing of hard material, where the stepover is not
always respected. This can be achieved by ‘Trochoid’ motions or by adding more machining
planes using ‘MultiPass’. Hence there is no danger of damage of tool.

The parameter is available for Tool path style ‘Helical’, ‘Concentric’ and Offset on Part.

7 D T
. Radial | Auial | HoM | ;
1

1

v Tool path stvle:

' IBack and Forth j
|

! Machining kolerance: ID.lmm E 2?
|

|

' Cutting mode: - 2
! ICIlmb j !
1

! Machining mode 2
! By area jIOuter part and pockets j 7
fig

' Helical movernment: IBc-th vI 2?
|

|

VI Always stay on botbom

! . .

! [ part conkouring Caontouring pass rakio: I 10 E ?
1

1

| ' Truncated transition paths i 2

|

E Fully engaged ool management: INone ,I 2?
|

Back and Forth

To select the machining
direction, click the horizontal
arrow
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Prismatic Roughing Operation: Strategy (3/5) Student Notes:

Radial Strateqy Parameters:

Four different ways to define distance
between passes:

Overlap ratio i Shl Stepover length j ?

. !
% overlap Iength E Maz, distance between pass 8:::::E E:icjth =] E
- Stepover ratio i Tool diameter ratio: I:' th = |
w» Stepover length e
Overlapping Stepover
Define by a ratio (percentage of the tool diameter) Define by a ratio or a length based on
or a length based on the side of the tool tool axis

T B B E

Overlap ratio Overlap length Stepover ratio Stepover length

Copyright DASSAULT SYSTEMES
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Prismatic Roughing Operation: Strategy (4/5)

Axial Strateqy Parameters:

Maximum cut depth (A)

This parameter gives the maximum cut depth.
The Cut depth is computed according to this
maximum value and distance between top and
bottom plane.

Tool axis definition (B)

Change the tool axis by selecting in the contextual menu
which will display a dialog box where you can choose
one of the following options:

w» Feature-defined: select a 3D element such as a plane | j.ciing | rads

that will serve to automatically define the best tool | Madmum cut depth s |E 3
axis. T e
w Selection: you select a 2D element such as a line or a b i
straight edge that will serve to define the tool axis, [anual =
w» Manual: type the XYZ coordinates, @ Covpromnis 2|
@ Points in the view: click two points anywhere in the St
view to define the tool axis, j"D =
g i -
=
& -
E Reverse Direction j
% = You can reverse the tool axis direction and also obtain a real 3D Lbepevien
= representation of the tool in the 3D viewer. B e B i
.‘% -~ @ oK I o Cancel I
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Prismatic Roughing Operation: Strategy (5/5)

HSM Strateqy Parameters:

High Speed Milling N !%!ﬁ ' "" | 5%|

- Corner I‘adius parameter a||0WS yOU to Move the cursar over a sensitive area. i

have a cornering tool path Corner ;
radius

w Corner radius on part contouring
parameter allows you to specify a
dedicated value of cornerization for the
Part contouring path

1

1 1
1 1
1 1
[ i
! P . n 1
! Machining | Radial I Axial '
1

i I3 High speed milling

1 9
1 Corner radius:

1
; I3 Corner radius on part contauting 1rm

Copyright DASSAULT SYSTEMES
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Prismatic Roughing Operation: Geometry (1/3) |A&

Geometry Parameters:

A.

Rough stock and Part
Roughing operation will remove all material between
the Rough stock and final part

Check
Element to avoid during machining

Top and Bottom planes

If you want to limit the height of the machining select top
and/or bottom plane

Automatic horizontal areas detection
Use this option to automatically detect horizontal areas
on the part and to apply a different offset on these areas

Limiting contour
# Use this option to restrict the machining area.
# Define closed contour with Edge Selection wizard
# Specify side to machine (inside or outside) and Stop

position (how the tool has to stop according this contour)

E|
J-@@D/ﬁ@@@ @ 0K & Cancel

| Offset on part : Tmm
. Offset on check : 1mm

o Automatic horizontal areas detection
| OfFset:
1

1mm
1
| —Limit Definition
Side ko machine: IInside LI
Stop position IOn L‘
Offsat omm

i

|

' [ 1gnare hales o skock, Diarneter; I L0 E

i

| .

1 [ Compute with kool holder Difset on assembly: IUmnl @
i
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Prismatic Roughing Operation: Geometry (2/3) |A&:

Geometry Parameters:

F. Start point(s)
Only for open area (no pocket). Defined point must not
be in collision with Part or Stock.

G. Inner point
Only for closed area (pocket) using Drilling approach
macro.

H. Safety plane
By default, all linking paths are using safety plane for
retract and approach motion. If optimise retract option
is ON, safety plane will be used only for first approach
and last retract motions.

! Offset on part : tmm
I. Ignore holes on stock 1 Offsetan gheck: 1mm

When you select the check box Ignore holes on : o _
. | A Autematic horizontal areas detection
stock, holes on the rough stock are ignored. Then you

. . . E Offset: Tmm

can define the diameter under which holes are to be [

I d ' — Lirnit Definition

gnore " E Side to machine: IInside -,_!
J. Compute with tool holder | fon =l

You can compute the tool path by selecting this option 1| Offset: Qi

to avoid collisions with the tool holder. i3 — I_w—g

. N . 1 L] 1gnare hales on stock AMECErE T Ay
When this check box is selected, you can define | - -
an offset on the tool holder assembly. i [ Compute with tool holder ~ ©FFs=t on assembly: [l

When this check box is cleared, the tool pathis o mrmmmmmmmm e e e
computed only with the tool.

Copyright DASSAULT SYSTEMES
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Prismatic Roughing Operation: Geometry (3/3)

Geometry Parameters:

. Imposed planes
Allows you to find all planar surfaces in a
part then select among them imposed
surfaces.

Search is done on:

all of the planar surfaces in the part, or only the planes
that can be reached by the tool you are using (small
pocket, counter-draft area are skipped)

You can set an offset on those planes.

@

= Offset on imposed planes has to be greater than the
global offset on part. Otherwise it will not be
respected.
Use Automatic horizontal areas detection to manage
an offset smaller than the global one.

Copyright DASSAULT SYSTEMES

Start paint(s)

' Offset on part : Tmm
foset on check ; 1mm

Rough stock

'/‘“‘\

L|rl||1|l|q Dur"r_lur o
“‘-\.._‘\‘

Safety plana

Remove

Aanakeze. ..

J 1
Imposed planes search/view o ] 25
—Search
&ll planes | Reachable planes
— ot 5El — Selected
Diepth I Area Depth i Area I
-14.936mm 1194.057 Ormm 4500.719
-2armm 6431.993
-35mm 49139, 144
| @ oK I & Cancel I
—
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Prismatic Roughing Operation: Macros |

1. Under Mode item, you can select among:

# Plunge: the tool plunges vertically,

4 Drilling: the tool plunges into previously drilled holes. You can 4SS —
change the drilling tool diameter, angle and length s [T

4 Ramping: the tool moves progressively down at the ramping B | 86 | Sedd | Eﬁ’i

I Macro Managemenk

angle,
# Helix: the tool moves progressively down at the ramping angle
with its center along a (vertical) circular helix of Helix diameter.

Macro Nare Mode
L futomatic

Automatic roughin...  Ramping

@5 Pre-mokions Pre-mokions, 1 Build by user
& Post-mations Post-mokions. 1 Build by user

# Radial Only: When drilling holes exist, you can define start ?Icﬂ'ﬁ‘! .

points and use Radial Only to avoid any plunge or ramping i | o

macro. a4 Cptimize retract
2. According to your Approach mode, you can modify the default 'Fh:d ri.z::_g

parameters Redial safety distance: oo
Using Optimize retract button, you optimize tool retract e
movements. This means that when the tool moves over a surface O naage from outsce @
where there are no obstructions, it may not rise as high as the drpg—@j
safety plane because there is no danger of tool-part collisions. e
The result is a gain in time. e st

Helix diameter §%a-2)

The Radial safety distance is the maximum distance that the tool
will rise to when moving from the end of one pass to the
beginning of the next one.

Using Circular approach, you can insert a cornering arc in the
approach movements and define the radius for the approach.

A

@ oK _’ Previs: J ) Canca\j

For open pockets select the Engage from outside check box to
create engagements from external zones.

Copyright DASSAULT SYSTEMES
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Plunge Milling

In this lesson, you will learn how to create a Plunge Milling Operation.
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Plunge Milling: Introduction |y,

Plunge milling operation is used to rough machine a part
by plunging the tool into the material. The operation is
useful to easily machine deep cavities and the machining
time is drastically reduced.

The plunge cutter approaches the material from above,
penetrates to maximum depth, and withdraws to step over
for the next plunge. The main cutting forces on the tool
and machine spindle are axial. No side forces to bend the
tool. Hence the machine can maintain high speeds and
feeds straight to the bottom of deep cavities.

Special Plunge tools or Plungers are used to perform the
Plunge Milling Operation.

Plunge Milling offers:

= High material removal rate.

= Principally Z-axial cutting force reduces power
consumption due to lower cutting forces.

= System extremely efficient in all roughing operations
and deep cavities.

w» Process minimizes tool deflection and side forces.

Plunge milling can be the only possible
solution for long tool overhangs and
unstable conditions. It is a highly
productive method for internal milling
of deep cavities and milling externally
along deep shoulders.

@
C’P Care must be taken that there is a clear path for chip takeaway as the chips will build up fast.
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Plunge Milling: Strategy (1/5) |
Contaurs
Rectangular
The four Grid types are:
EIE
Points S f _____________ _ -
' rid bype:
E Machining | Boial | arid |
E Machining taolerance:
E Minimum plunging length:
e -
Contours BRI |..'|'.,'~.~.. C—
lt enables to select pointsinthe [ ~_ ¢  teenl S i ,—LWE
3D viewer with the selection trap.| / ~_ & @~ @ = .
‘Renumbering’ and
‘Automatic ordering’ of
selected points is
possible by contextual S
menu.
By Offset
It gives access to the edge selection
wizard. Each contour is taken into
account and can be reoriented.
Grid Center selection gives access to the
@ selection of a point which will be taken /
& into account to define the grid position. ff Cortour
4 Mo Show Points
'§' By Offset gives computation of
g  Machining Tolerance several contours by the offset
% Value of the maximum allowable distance between value from the selected contour.
£ theoretical tool path and the computed tool path i
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Plunge Milling: Strategy (2/5)

Axial parameters:

w Axial safety distance:
It is the distance from which the tool starts
approaching the stock. The start point of the
plunging is derived from the value of this distance.

w Distance after first cut:
It is the distance at which the tool starts plunging
in the stock. The plunge feedrate is taken into
account for this distance.

w» Distance before bottom:
It is the distance at which the tool moves with plunge
feedrate to reach the bottom. Thus it gives facility to
use lower feedrate at the end of plunging for finishing.

w Lateral retract distance:
It is the lateral distance by which the tool retracts from
the material after completion of plunge operation.
The tool moves in both X & Y directions as per the values.

@ Raise distance:

It is the distance by which the tool retracts in Z direction.
The tool moves with retract feedrate.

w Axial corner radius:
It is the radius which gives better control on the movement

of the retract motion. A larger Axial corner radius will
remove more material on the bottom.

E Axial safety distance: Zmm 2
E Diskance after first cut: Ormm 2
E Distance before botkom: Ormm 2
E Lateral retract distance: 1mm 2
E Raise diskance: 1rmm 2
E Acial corner radius: Ormm 2
L
v Axial
 safety Distance
 distance after first
cut
A Ly
U Axial : Distance!
E Carner _— z.-"'- before .
! radius s hnttgm
]
i Raise
i distance

Lateral retract
distance
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Plunge Milling: Strategy (3/5) [1&
Grid parameters:
w» Maximum cutting progress: S sy
It is a maximum cutting progress distance fRecarger =
in transverse direction. { Mechiing | A CD)
! Maximurn cutting progress: 10mm 2
w Longitudinal step: + Longudinal step: [ & 2
It is a tool stepover distance in longitudinal direction. | Groove widt e E ?
= Grid is formed with definition of maximum cutting
progress and longitudinal step values. The tool
moves to the points of the grid for plunging. ;
E Machining style: I’z_lmag = I ]
w» Starting from the Grid center, the grid is
computed along a Longitudinal direction. o T e Groove |
The tool moves first in order to machine a ; step step front
groove and then reach each of the points of 1
the grid with a constant fixed order defined 5 P;"uaéii;“g“m
by a machining style. | progress = ol
: - r hole
» Default groove width value is the tool diameter. -~ Tendituding
g If groove width is greater than twice the tool
G diameter, then Zig-zag machining style must be .
E used' E (i ET \:-—-‘r/‘ Stepover
| = Tool
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Plunge Milling: Strategy (4/5)
Grid parameters:
The two Machining styles are: e
E Grid bype: IRectanguIar j E
i Machining | Axial i
E Maimun cutking progress: Iwmm—g ? E
i Longitudinal step: Iwmm—g 2 i
E E Groove width: Immm—g ? i
E E Graove stept I—Emmm ? i
i Machining style: Im 2
: Machining side: m ?
The tool path alternates The tool path always has the same L_eft or defght hMachmmfg e
directions during direction during successive passes and g|v<|as S|he or tMe sta_rt|<_> next
successive passes. goes diagonally from the end of one tool tzo th stctlap._ d ACHE B @
path to the beginning of the next. LD S8 Bl 5
g A set of contours is defined and may be ordered or not, | @ilize= [Contours =l
5 closed or not. Using Maximum cutting progress i.e. oo i
v discretization step, the contact points are computed from the L [ & 2 |
g  contours.
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Plunge Milling: Strategy (5/5)

Grid parameters:

ey |
I
I

Grid bype: IBy Offset j E

1
1
Marhining | Aoial ]

w Finished cutting progress:
It is the step on the initial groove along

the dlrectlon Of the contour. E Mawirnunn cukking progress: Iwmm—E 7 i

» Plunge on the contour: E Finished cutting progress: St 2 i

It allows to plunge on the contour. + [JPlungs on the contour 2 :

E Contour Murnber: II—E E

w Contour Number: | Offset: T

It specifies the number of contours. ¢ Machining Direction: [ward =]

It should be at least one. | Machining style foes B # |

= Machining Direction: T '
It specifies the direction for milling i.e. inward # Offset

or outward. It specifies the value of offset between

number of contours specified.

@

T You can visualize the plunging points

before the computation of the operation.

¥ Contours
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Plunge Milling: Geometry |:&

Geometry parameters:

#» Part to machine (mandatory)

fPlunge milling1 = 2§ xj
w» Offset on bottom (horizontal area), side (vertical area) ! Mame: [Plunge miling.1 :
or check element (usually clamp). S - Descin
RACE I N
# Rough stock (optional): If the rough stock is not | offseroups  [none 5l
defined, the rough stock defined at the PO level is i FMtth = Feat“f pe
taken into account to compute the remaining material '
after all the operations performed before this operation. 5 GrEet on e B ™

Offset an check : dmm

Thus operation uses the rework technology.

w» Top: All machining above this plane will not be taken
into account.

w» Bottom: The plunging movement will stop at this level,
if reached before the part.

w» Safety plane: The tool rises to this plane at the end of
the tool path. Thus tool collision with the part is
avoided.

# Limiting Contour: It is used in case of rectangular grid

s_elt_-:-(_:tlon in order to keep the points situated inside the & DR R e Sl e R L e
limiting boundary.

to update the ‘actual stock’ if needed.
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Plunge Milling: Tools | %&%
Plunge milling cutters are designed for high metal removal rates.
Center cutting plungers:
E |NamE|PIunger-D42-RD.8 _ng i
i T:::z;b;er: :1 ]
: [ Eall-end taol
i ih—Arnm
|
Plunge milling in pockets without drilled hole is possible only . :
with Centre cutting plungers. The inserts mounted at the tip of 5 ! 5
the tool allows the tool to move same as a drill. : : ! 8
: | | X
Side plunging milling cutters: ] |
.................................. |
. . Side plunging milling cutters are used D=tbm
g . for plunge milling in external areas. MRS N eI eSS eSS eSS doezz ]
8 \\ . Inserts mounted on periphery
b \\ |1 withstands high axial loads. Chip
5 g\ 5 | evacuation is effectively done.
% —:I ap |e
£ L
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Plunge Milling: Feeds and Speeds | 45

In ‘Feeds and Speeds’ tab, feedrates for approach, plunge retract, machining and finishing
can be specified. Machining spindle speed also can be defined.

These Feedrate and Spindle Speed values can be defined either in Linear or Angular units.

The feedrates values of Plunge, Machining, Retract and Finishing are taken into account in
the definition of Axial parameters.

—Feedrate

= Aukomatic compute From tooling Feeds and Speeds

5 [

|

|

|

|

|

I

: :

| ] !
1 E | [ppraoach: ISDUmm_mn E !
1 1 1
i 1 ! Plurge: I 700mm_rn E !
i i, — 1 1 1
! x I 1 |Machining: == e 1
1 1000y 1
: E | | mm_rmn @ :
: H Retract: | 1000mm_mn =3 ]
1 1 1 1 1 1
! Mal:h"““g ! ! [Finishing: |60l3mm — @ !
I = = I
;| Feedrate : : .
I i v\ Transition: {#achinin - i
i Raise distance ! ' | g !
: | : ! |SDDDmm_mn )
: - 1 I Uit |
T : v Uik -
! | Plun e i ] ILlnear j
|
! = Feedrate |i } ~Spindle Speed
| ;

| [l4 Butomatic compute from tooling Feeds and Speeds

= Spindle output

&

Retract Machining: |?Dturn_mn @ E
Feedrate ! E St Inngular | !
E E Quality:m Comeute I :

®
~"Feeds and speeds of the operation can be updated automatically according
to tooling data and the Rough or Finish quality of the operation.
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Plunge Milling: Macro | 2g
For Start and End Points, Approach and Retract Macros need to be defined.
Clearance macro can be used to define the horizontal path between two machining positions.
You can modify the feedrate of the clearance macro through contextual menu.
Type Of Mode Type Of Macro Icon | Image Elaborating Macro
Motion
Add Tangent Motion =
Approach R 3
Add Horizontal motion WA '
Build by user | Add Axial motion = mm
Retract Add PP word list
Add motion T‘FB e =4 |
perpendicular to a plane 7= o
Add distance along a 21
line motion &7
el [optimized
Opti m ized Opti m ized @Bﬁ E along kool axis
% E Distance : 3mm .
% Clearance ; -
g Along tool axis Along tOOI aXis %\ : y i:::;t
% Local...
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Profile Contouring Operation i)

In this lesson, you will learn how to create a Profile Contouring Operation.

@ Introduction
w Creating a Profile Contouring Operation
w Strategy

w Geometry

w Feeds and Speeds

Copyright DASSAULT SYSTEMES
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Profile Contouring Operation: Introduction

w A Profile Contouring Operation consists in
cutting material along a hard boundary.

w» The hard boundary may be either open or closed.

w Along axial direction, the material will be
removed from the top to the bottom in one or
several cuts.

w Along radial direction, the material will be
removed by approaching the hard boundary in
one or several parallel paths.

w The area is machined in One-way or in Zig-zag
style.

w» The Profile Contouring Operation can be
performed:
# between two planes
# between two curves or
4+ between a curve and surfaces

Copyright DASSAULT SYSTEMES
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Creating a Profile Contouring Operation: General Process

Type the Name of the Operation.
(optional because a default name is given
by the system ‘Type_Of Operation.X’)

@ Type the text of comment (optional)

@ Define operation parameters using the 5 tab pages

— A | A | A | B85
A L}

Strategy tab page

Geometry tab page

Tool tab page

Feeds & Speeds tab page

Macros tab page

@ Replay and / or Simulate the operation tool path

Copyright DASSAULT SYSTEMES

Profile Contouring.1 1 A 21x|
Mame: | Profile Contouring. 1 ~N~—
Cornment: |N0 Diescription

@ sE |0 | 2B | 8 | 065 |

Move the cursor over a sensitive area,

Tool path style: m
Machining | Skepover | Finishing | HSM |

Direction of cut: Hm 2

Machiring tolerarice: !D.lmm E] ?

Fixture accuracy: m

Type of contaur: iCircuIar j ?

[ close taol path 2. [ Taal position OM guide

Percentage overlap: I =) E] s
Campensakion aukput: INone j
Campensation |1 vl

L
Compensation application mode: IOutput point ,I 7 G N
AN

) OK__I Preview_l @ cancel |

STUDENT GUIDE

Student Notes:
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Profile Contouring Operation: Strategy (1/6)

The Tool path styles for a Profile Contouring Operation are:
i 20x|

Zlg - zag. [ Mame: | Profile Conbouring. 1

Imm

Carnment: |N0 Description

The tool alternatively machines
in one direction and then in
opposite direction.

ssb

A5 | 82 |

Imm

One way:

The tool machines always in

I Toal path style: ml
the same direction.

Machiring | Stepover | Finishing I H3M |

Direction of cut: ﬁm 2
Machining tolerance: m ?
Fixture accuracy: m

Type of contour: iCircuIar j ?

[ Close kool path - 2 [ Taol pasition oM guide

Helix : D] Percertane overlap: ISD E 2

. . .. Compensation aukput: INone j

The tool machines maintaining I

constant tool contact with the - .: il - L j;
ompensation application mao e:m 2

part. =

o] ¥ L&J

) OK__I Preview_l o Cancel_]

S umrL,

Copyright DASSAULT SYSTEMES
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- - - Student Notes:
Profile Contouring Operation: Strategy (2/6)
Machining Parameters:
Direction of Cut
Climb: The front of the advancing tool cuts into
the material first l@ i Skepover I Fimishing | HSM | i
E Direction of cut: ICIimb j 2 1
E Machining tolerance: i > :
Conventional: The back of the advancing tool i Jo.trm =
cuts into material first s [0.mm = !
= E Type of conkour: ICircuIar j ? i
Machining Tolerance i [ Close tool path 2. [ Toal position 0N guide E
Value of the maximum allowable distance between Percentage overlap: [0 = e
theoretical tool path and computed tool path ! Compensation output: [Neors =
. i Compensation : Il j E
Fixture Accuracy |- S |
Local machining tolerance for fixtures || e e [ 5 ]
Type of Contour:
Circular: The tool pivots around the corner point, following a
contour whose radius is equal to the tool radius
Angular: The tool does not remain in contact with the corner point,
following a contour consists of line segments -
g Circular
§ Optimized: The tool follows a contour derived from the corner that
5 is continuous in tangent Angular
§ Forced Circular: The tool follows a near-circular contour consistd —
£ of line segment Optimized
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Profile Contouring Operation: Strategy (3/6)

Machining Parameters:

Close tool path: "
Option to machine the complete
contour of a closed area.

= For the Helix tool path style, ‘Close tool path’ and
‘Percentage overlap’ options are deactivated.

Tool position ON guide: TTITTTTTTTR pmmmmooooo - Compensation:

Specifies th iti f the tool ti 5 < - Number of the tool compensation. It must
pectties tne position of the tool tip * be a number available on the tool used
on the guiding elements. ;

for the operation.

Compensation application mode:
Percentage overlap: You have to choose if compensation is
When « close tool path » applied on the tool output or guiding point.
is active, this is the overlap at the
end of the tool path, expressed as a
percentage of the tool diameter.

Compensation output

Compensation output:
Allows you to manage the generation of cutter /

v

compensation (CUTCOM) instructions in the NC data
output in Between Two Planes machining mode. Tool

v

®

@ 2D radial tip:
In the generated code, the toolpath is

defined by the tool tip trajectory

2D radial profile:
In the generated code, the toolpath is

defined by the contact point trajectory

Offset on
contour

Copyright DASSAULT SYSTEMES
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Profile Contouring Operation: Strategy (4/6)

Stepover Parameters:

Sequencing:

EN. o Radial first
ENEN
ENEN

Radial Strateqy:

paths.

Axial Strateqgy:

Max depth of cut Number of levels
The maximum The number of levels
distance between from the top to the

Distance between

paths:
It is the distance
between two radial

two levels bottom

Axial first

3 ..| Number of paths:

It is the total
number of radial
paths.

L

b g

Copyright DASSAULT SYSTEMES

Number of levels
without top

The bottom, the
number of levels and
the depth of cut.

s f)

Machining Finishing | Hsm |

TR TR e Eale T

Sequendng: [odal first =l 2
—Radial Strategy (Dr)
1 |Distance between paths:llmm g 2. Mumber of paths:|2 g ?
1
i Owerhang For rework areas: ISD E
1
1
| il Strategy (Da)
1
' Mode! 2
! INumber of levels j 7
|
! |Maximum depth of CUt’IG.ZSmm E Mumber of Ievels:|4 E
1
1
! [Maximurn ramping angle: IlSdeg E
1
E Aukornatic draft angle: IDdeg E 7
1
E Breakthrough: amm ?

Maximum ramping angle (for Helix)

You can specify multiple radial passes
with control of maximum ramping angle
and depth of cut.

Automatic draft angle
Incremental increase of
thickness on flank

(not available with Helix)

Breakthrough

Only in soft bottom. %
It is an offset in order to o
specify a virtual bottom. 'l

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

88



Prismatic Machining

Profile Contouring Operation: Strategy (5/6)

Side Finish Pass mode:

At last level:

activate a radial finish pass only at

last level.

At each level:

Activate a radial finish pass at
each level

(not available for Helix tool path
style.)

Bottom Finish Pass mode:

At bottom:
Specify the thickness used for
the bottom finish pass

1
Machining | Skepover H3M I E

1
i
1
1 1
| e | it finish at last level & bottom = 2 i
1 1
1 1
Side finish thickness: ? ]
@-’ form = B
1 1
E Biottorn thickness on side finish: |I2Imm E ? E
1 1
. Side thickness on bottom: |I2Imm E ? :
1 1
Yy N i 1
Biottarn Finish thickness: |I2Imm E ? '
1
- ]
Boktonn Finish path style: IZig — ,I ? E
: Zig zag 1
[ spring pass Ore wa ]
i

Bottom Finish Path style:
Defines the bottom finish path style:
Available only for Zig zag or One way
This option is deactivated for Helix.

Spring Pass:
Duplicates last finish pass to
compensate the spring of the tool.

>
@ The Finishing Feedrate will be used to cut the material on the Side and Bottom finish passes

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

89



Prismatic Machining

STUDENT GUIDE

Student Notes:

Profile Contouring Operation: Strategy (6/6)

HSM Parameters:

HSM is a capability to round corners in the tool path.

Cornering for HSM is available for Roughing and Finishing passes in the following guiding modes:
Between two planes, Between curve and surfaces and Between two curves.

Cornering applies to inside corners for machining or finishing passes. It does not apply to:
# Outside corners (for example, produced by angular or optimized contouring mode).
% Macros or default linking and return motions.

Cornering: Machining | Stepowver I Finishing@ E
Specifies whether or not cornering for HSM is to be done -

| o Comering 2.
on the trajectory. Corret radius: [fmom = 2

e R

Corn_e': radius: . . 4 Cornering on side finish path 7

Specifies the radius used for rounding the corners along Eorer it [fm — R
the trajectory of a HSM operation. Value must be smaller
than the tool radius.

Cornering on side finish path:
Specifies whether or not tool path cornering is to be
done on the side finish path.

Cornering

Corner radius on side finish path: Cor_ner — 1
Specifies the corner radius used for rounding the radius
corners along the side finish path of a HSM operation.

Value must be smaller than the tool radius.

Copyright DASSAULT SYSTEMES
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Profile Contouring Operation: Geometry (1/4) |} Student Notes:

This tab page includes a sensitive icon dialog box that allows the selection of:

Difset on Check : Omm

Check Elements (Optional)

Limiting Element (Optional)

@ Bottom Plane protie Contouring.1 2
Mame: | Profile Contouring. 1
’ Top Plane (for Multi-Levels operations only) ot o Descpllr
S | A | A | B | 8RS |

@ GUiding Elements Mede ¢ [Betmeen Two Planes =l
Discontinuous contour is possible, allowing to F;:i“:‘hecjfs“:r“‘j:;“:;“n‘:;j:::f =
machine several contours in one single operation — '
thus providing better support for thin wall finishing. Siop + On =1:0n

Offsets can be applied on the Top Plane, Bottom Plane, Contour

Check and Relimiting Elements. R Y Battom : Hard

‘Offset on Top : Omm ( Top ;SDﬂ)
Stop : |

Bottom and Top Soft: ——— """ i onCheck:ome

User can switch bottom and top P L

planes in Hard/Soft mode.
g
&
&
5,
5 o
= ~
g Only one closed guiding omm
z element (edges or sketch) must R w3 o8
5 ) Offs c : o] @
5 be used for Helix tool path style. Offset o Betiorn : Oven. _
o @ ok | eeview | @ cancel |
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Profile Contouring Operation: Geometry (2/4)

Profile Contouring Mode:

@ Between Two Planes
Between Two Curves

(first curve needed, second is
optional)

@ Between Curve and Surfaces

@ By Flank Contouring

"
I
I
I
I
I
I
I
v

Automatic point detection

In mode A, B and C this option will
automatically detect extremities of
guiding element (vertex) and assign
them as re-limiting element.

(€<

=~ You can use Helix tool path style
with machining mode as ‘Between
Two Planes’ only.

Feature: INew fFeature j

Maowe khe cursor over a sensitive area,

Offsct on Tog © Omm

Top : Saft

Stop: In Start: In
Offset on Check @ Gmm

; IBetween Curve and Surfaces K C

N
INew feature
Mowe the cursor over a sensitive area,
. Offset on Gheck : Omm
Stap - In _ Start : In

fmmmmmmm e N\ mmmmm -
etz ¢ IBetween Two Curves @]
g

INew feature

IMowe the cursor over a sensitive area,

Offset on Gheck : dmm

Stap: In . Start:in

jmmmmmmm e N\emmm e
[ocelt IBy Flank Contouring mﬂ

INew feature

Mowe the cursor over a sensitive area.

Offset on Gheck : dmm

Stap : Start : In

STUDENT GUIDE

Student Notes:
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Profile Contouring Operation: Geometry (3/4) [}
Collision Checking:
Collision checking is done during macro motion.
All guiding elements defined on the operation are taken into account during this verification.
However, in some cases, it can be useful to deactivate collision checking with the guides
Mame! |Prnfila Conkouring. 1
Cormment: |Nn Description
S | 8 | e | B | 862 |
o 1|Eetween T Planes j |
Featurs: !Newfsaturs LI isi 4 -_-' __?I_il
Move the cursor over a sensitive area.
Lﬁsm T S ‘4 Include Guiding elements :> - Rellmltlng Points
Eehet Oifset on Cheuk:O?rtla::]t:ln | [ e I l-
s < Add relimiting point >
— SO Bemove
L __ ) Analyze...
Bottam : Hard
Grtsetan Gontour : omm This option allows to quickly
Offset on Bottam : Bmm . - -
| define the limit elements on the
— s P machining contour without any
@ g geometry creation.
% 5.-': ) ok ) o cancel I [
2
g % i L
.-é - @ ok l Preview l - Cante\l
8
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Profile Contouring Operation: Geometry (4/4) |} T
:' """" oy T8N e B e P T PRy T P P B PP TP P 'I'I
. " - L o ! 1
The Profile Contouring Operation Modes are:| " Joctneen Two e N
: e :
' lm Between Curve and Surfaces _!
h B Flank Contouring '
Between Two Curves By Flank Contouring
Stl]pi In Oifeet on Check:! (:Jél“ill"ﬂt O
- artiin Offset on Gheck : Omm
Start @ In
Between Curve and Surfaces
Offses on Chack : m i Limits i
Skap . I 58100 :—ec S L i|;'1inimum depth:m M depth:m '
/}( | £ : i !
Sl £ '] Depth limitation ]
g 4 Machining can be restricted to a
7 oo %\ el specific zone by specifying Minimum
o S .
5 / o depth and Maximum depth values.
g | 0 4 Available with ‘Between Two Curves’
2 i and ‘Between Curve and Surfaces’.
g
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Profile Contouring Operation: Feeds and Speeds |4

Feedrate Reduction in Corners:

You can reduce feedrate in corners encountered along the tool path
depending on values given in the Feeds and Speeds tab page

—Feedrate

1|4 Automatic compute From tooling Feeds and Speeds

E Approach: ISDDmm_mn E

. . . ¢ Machining: — I

Feed reduction is applied to corners along the tool path whose e e i

. . . . =ttt Lrrn_ran |

radius is less than the Maximum radius value and whose arc angle : '
| [FIniEnng: 0, 1mm_rin

is greater than the Minimum angle value.

i
1\ Transition: |Machining

For Pocketing, Feedrate reduction applies to inside and outside | | L
corners for machining or finishing passes. Lt

ILinear

1~ Feedr. ionin corners

Corners can be angled or rounded, and may include extra segments <

for HSM operations. et
¢ | Miniumm angle : m
It does not apply for macros or default linking and return motions. o Haa o trm ;
[ Distance before cormer : [ E
Distance after cornet Lrmm E
—» r Distance after comer - -+ Machining feedrate
o v > o — D o g fesart
mishing reedrate
Distance @ @ @ @ @
before A @ Reduced feedrate
comer @
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Groove Milling Operation Z

The information in this lesson will help you to create and edit Groove
Milling Operation in your Manufacturing Program.

Introduction

Creating a Groove Milling Operation
Strategy

Geometry

Tool

80«
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Groove Milling Operation: Introduction

Groove Milling Operation allows you to machine groove area with a T-slot tool.

In Groove Milling Operation:
¢ Geometry parameters include
# Bottom and Top plane
# Guiding elements
« Machining strategy parameters include
# Top to bottom
# Bottom to top
# Middle and Alternate middle

T-slot Tool

Groove

Copyright DASSAULT SYSTEMES
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Creating a Groove Milling Operation: General Process

Type the Name of the Operation.
(optional because a default name is given
by the system ‘Type_Of Operation.X’)

@ Type the text of comment (optional)

@ Define operation parameters using the 5 tab pages

0 | e | B | 02

A

Strategy tab page
Geometry tab page
Tool tab page

Feeds & Speeds tab page

Macros tab page

Copyright DASSAULT SYSTEMES

@ Replay and/or Simulate the operation tool path

Groove Milling.1 1

C

anmment: | Mo

Tame: | Groove Milling. 1 N

s b | 0 | 850 |
Move the cursor over a sensitive area,

Ot { Top : Hard

Stop: On Start: On

Offset on Check : Omm

Bottom : Hard

Offset on Contour : Omm
Offset on Bottom : Omm

)

90

@ oK I Preview l L] Cance\l

STUDENT GUIDE

Student Notes:
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Groove Milling Operation: Strategy (1/5)
Machining Parameters:
Sequencing: .@ P el el :
Radial first Axial first 28qUENENG: R adial first "l
i Direckion of cut: ICIimb ﬂ 2 i
= o _n ;Machining tolerance: |D.1mm E 2 ;
a n ! Fixture accuracy: |D.1mm E !
A Ex i s
! [ Close tool path - 2 !
E Percentage overlap: |5E| E ? E
i Compensation oubpuk: Mane ﬂ E
Di!‘eCtion of cut . i Compensation on kaop Iﬁ i
Cllmt_a: The front of_the_advancmg tool O e T 5
cuts into the material first
Conventional: The back of the advancing
tool cuts into material first Close tool path:
Option to machine the
complete contour of a
Machining tolerance: closed area.
Value of the maximum allowable distance
Between the theoretical tool path and
g computed tool path Percentage overlap:
G when « close tool path »
o is active,this is the overlap
Z  Fixture accuracy: at the end of the tool path
3 Local machining tolerance for fixtures expressed as a percentage
£ of the tool diameter
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Groove Milling Operation: Strategy (2/5)

Machining Parameters:

Compensation output o — e
Generation of Cutter Compensation (CUTCOM) instructions for the Strategy | Redal | axal | Fiisting |
groove milling tool path 1 9EQUENENG: o dial First =]
¢ None E Direckion of cut: ICIimb ﬂ 2
Cutter compensation instructions are not generated in the : N
=

NC data output (one can define them manually). el [©-tram

E Fixbure accuracy: |D.1mm
% 2D radial profile i

i [ Close tool path 2
Both the tool tip and cutter profile will be visualized during i i

R R . E Percentage overlap: ? ]
tool path replay. Cutter compensation instructions are ; |50 k= :
automatically generated in the NC data output. An approach ST TETGHL TS e =] i
macro must be defined to allow the compensation to be | Compensation on tap : = :
applled' E Compensation on bottom Iﬁ E

% 2D radial tip
Tool tip will be visualized during tool path replay. Cutter . .
compensation instructions are automatically generated in g negattlvetOI;fs_et on c%rlltc;ur (ngrarg.etler mﬂ
the NC data output. An approach macro must be defined eometry tab) is possible for 2D radial profile.
to allow the compensation to be applied. @~ rooooomeeoomoeoeoemee oo ooy

v

Compensation on top or bottom

Two types of compensation are available with
groove milling tool. ‘Number of tool compensation’
must be specified on the tool that is used for the
operation.

Tool tip trajectory

Cutter profile trajectory !

Offset on contour

Copyright DASSAULT SYSTEMES
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Groove Milling Operation: Strategy (3/5)

Strategy Parameters: oo ,
' Machining Radial I Bxial I Finishing I ]

E Machining direction: ITl:up,l'Bl:uttl:um ﬂ

E Aial skrategy: IStandard j

Machining direction and Axial strategy (in case of more than one axial level)

Bottom/Top + Standard Bottom/Top + Middle Bottom/Top + Middle

A A

00000

00000

BOTTOM

And reverse for Top/Bottom

Copyright DASSAULT SYSTEMES
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Groove Milling Operation: Strategy (4/5)

Radial and Axial Parameters:

Radlal Strategy E IMachining Skrakeqy Bxial | Finishing Ii
Distance between 1 2z 3. Number of paths: e e i o & 2

paths:
Define the distance
between two radial
paths

Define the ! Mumber of paths: |2 A 2
number of radial 5 ;
paths T

Axial Strategy

MI:":I'a:lr'-lurnber of levels j 2 ]
Number of levels: ' Maximum depth of cut: |5mm i
Define how many levels 5 ==
between top and bottom | i Nobe gl E=
planes % i Breakthrough: |Dmm = 2 i
Maximum depth of cut:
Define maximum depth of cut
allowed for each level
/}/ O
g Breakthrough
G : Only in soft bottom, %
n g:?nieﬂg\tvlzxmgf:tamp give an offset in order to <
2 . ify a virtual m. ]
g maximum depth of cut, the »/ i specify a virtual botto '
£ computed tool path will not take into
g account the top plane. =
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I - Student Notes:
Groove Milling Operation: Strategy (5/5)
Finishing Parameters:
Side finish at each level: | Made [ide finish at each level H? |
Side finish path will occur at each level Side finish thickness: [t = - i
Define Side finish thickness and a i o konss A He 0. :
Bottom thickness on side finish (if you i Top Finish thickness: Ex :
wa_nt to avo_ld to_ rr_Iark the bottom while ! Battom finish thickness: [ :
doing the side finish path) : = !
E Bottom Top Finish path style: Iﬁ z E
] T 5
Top and/or Bottom:
Define Top finish thickness and/or
Bottom finish thickness Bottom Top Finish path style:
One way or Zig-zag
Side and Top and/or Bottom:
Combine the two previous solutions
! &
) Spring Pass duplicates last finish pass to compensate the spring of the tool.
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Groove Milling Operation: Geometry |}

Geometry Parameters:

Bottom:
Plane which defines the groove bottom. May

be Soft. (by default, Contour Detection is OFF) ?E:t_c;:m: o i ::m
TOp: ‘ Offset on Check ; Omm .
Plane which defines the top of groove; may

be Soft

&

Guiding element:

Flank contour of the groove.
If Contour Detection was ON
during bottom selection,
boundary of selected face will
be proposed.

Remave Bottom | Hard

Analyze... Oifset on Contour : Omm

Offset on Bottomn : Omm

Offset. ..

Relimiting elements:

Use this option to manage tool start
and stop position using Start and Stop
positioning and offsets

Copyright DASSAULT SYSTEMES
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Groove Milling Operation: Tool

A Groove Milling operation uses only a T-Slotter.

@ T-Slot tool type

Type the Name of the Tool.

@ Type a line of comment (Optional).

&

1 N _
i ame | TS T-Slatter D S0 D ) — |QI

i Comment : | A~ \C/
@ Specify a tool number that already does not exist. P Toolmumber: g w |
I [ Ball-end kool
Use the 2D Viewer to modify the parameters of the i [f=5;0mm a0
tool. The 2D Viewer is updated with the new values. |
|
| :
; g
! g
ik 1hodeq i
Bl =y i _F
Ar=flmm n1='in . 1

Copyright DASSAULT SYSTEMES
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Point to Point Operation A studet otes

In this lesson, you will learn how to define a Point To Point Operation.

w Introduction
w Creating a Point to Point Operation
w Strategy

Copyright DASSAULT SYSTEMES
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Point to Point Operation: Introduction Student Notes:

w A Point To Point Operation consists in moving the tool from one selected point
to another selected point at a given machining feedrate.
= This operation allows you to define sequential motions from point to point.

Selected Points

Copyright DASSAULT SYSTEMES
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Creating a Point To Point Operation: General Process Studentfloles:

Type the Name of the Operation.

(Optional because a default name is given

by the system ‘Type_Of Operation.X’) Neme:  [Pomtoramez N/ O

Comment: |N0 Description

@a s | B | B0 |
@ Type the text of comment (optional) G et Tocl i

@ Define operation parameters using the 4 tab pages

[

Maotions I Strateqgy |

Ranki Mame | Type | Delta
. ﬁ .% . % 1 MFgPEToPLSite. 1 Faink =
i i i
A

Strategy tab page
Tool tab page
Feeds & Speeds tab page s
Macros tab page
% @ Replay and/or Simulate the operation tool path
% | | »8))
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- - - Student Notes:
Point To Point Operation: Strategy (1/5)
Goto Point: )'/
A tool motion defined by the point, the tool tip has to reach.
21 x|
Select Goto Point icon to specify points. [selecton E
Thus you can move/delete/edit properties of selected points. R =
20 - =
[arne: Paint o Paint .3 ) !
Comment: |MNa Description 2 :" Feyerse Directitn
. ‘ - l Move the cursor over a sensitive area, < Display tool |
'@': 9@ g& | ®':% | ) De:au:; position ) User-defined position _j
Select Mation(s) ar iterms in panel Sl coston moton. | % - @ ok | Scanel|
Strategy |
R | et Ve | Type | Local Feechate | oekarode | 0 oY | If you click on the green
. AT AL . square, you can modify the
current point directly on
the geometry.
4| | | 4 [450,665mm =]
x ? 4} ¥ [3.8e-004mm =
/‘?) ) ﬁl = Z: [63.345mm =]
V| x| == <._(—\\‘ A local feedrate checkbox
DL#% = can be selected only if you
i L[ EREN R — i have more than one point.
5 @ oK o Cancel
o @ ok | @cancl| e 2 o | 3 e
5 -
3
: @
£ ' You can select different tool axes for multiple points in a single operation.
8
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Point To Point Operation: Strategy (2/5)
Go Delta ‘.f'
A tool motion defined by a displacement relative to a previous Point (works only if
you have an existing point before), Position or GoDelta motion location. Types of Go
Delta motion are as follows.
Select Goto Delta icon to specify points.
-’"'sTI"'| ------------------------------ | Components: relative motion defined by DX, DY,
e 4 = : DZ displacements from previous motion location.
1 Rank | Mame | Type | Local Feedrate | Delta Mode | D i
i Along X or Y axis: relative motion along
; B x] Y axis or X axis (current axis system) on
i T e a user specified Distance, from previous | O+ O || O
; motion location.
: Mame | [ Delta motion. 1
: Smponees . Parallel to Line: relative motion on a user
specified Distance, parallel to a user
selected Line, from previous motion /
location.
A Normal to Line: relative motion on a user
U o Vs | specified Distance, normal to a user selected \
! Baalel toline ; Line, from previous motion location. The tool
{ Nomaltoline motion is done in a plane perpendicular to the
" e tool axis.
@ Angle to Line: relative motion on a user
art [ Local feedrate . . .
2 T specified Distance, along a line computed from
E: user-defined Angle and Line. The tool motion
g - e s is done in a plane perpendicular to the tool
5 axis.
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Point To Point Operation: Strategy (3/5)
Goto Position ﬂ

A tool motion defined by positioning the tool in contact with a part element, a drive
element and possibly a check element, while taking To / On / Past / Tgt Drive conditions
into account.

Select Goto Position icon to specify points.

]

i

1

1 Rank | Mame | Type | Local Feedrate | Delta Mode | D&
1

1

1

1

Sequential Motion 2 2]

Move the cursor over a sensitive area.

This Tab Page includes a Sensitive Icon Dialog
Nane : [Fosition mation. 4 box that allows the selection of:

Check Element (Optional)

Drive Element

Bottom Plane

Part: thickness: !Dmm E 2?

000

- - : Reference Point (Optional

The reference point Haskoeiomsluedly, - (Op )
glves the tool axis Offset on drive:lﬁmm—@ 2

a pOSItlon' Position on check: Iﬁ

=

(UZ: Cffset on ChECk:I_EI-rm—E 2

"

g <TLDCEI| feedrate

2 Tmm_mn [ rapid

b

'? @ Ok & cancel |

g —
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Point To Point Operation: Strategy (4/5)

Goto Position

Offsets and Position (to,on,past) can be applied
on the Drive and Check Elements.

CHECK
Offset on drive

%E REFERENCE

REFERENCE
Offset on check POINT POINT
DRIVE
Part thickness can be applied.
REFERENCE—— REFERENCE
Part thick Lj POINT POINT
ar ICKNness ® ‘

TOOL AXIS POSITION

()
C"‘prhe reference point gives the tool axis position.

Copyright DASSAULT SYSTEMES
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Point To Point Operation: Strategy (5/5)

The Strategy tab is divided into Motions and Strategy. We have seen the Motions
part, now we will see the strategy to specify machining parameters:

@ Select Tool compensation number among gr"fﬂ_c-_ti_c-_n;"?_...:f:... =
those defined on the tool, used by the ;
operation

The Tool Axis can be specified by selecting
the tool Axis. An Offset along tool axis can

be applied on all the selected points.

1

1

i

\

Firsk compensation : I1 vI

1

| A

: rachining tolerance.lollmm E 7
1
1 .
: Offset along ams.lumm E ?
1

By selecting a plane, all the following points
that will be indicated in the 3D Window will
be projected on it.

It is not necessary to create these points.

Copyright DASSAULT SYSTEMES
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Curve Following Operation I

The information in this lesson will help you to define and edit Curve Following Operation
in your Manufacturing Program.

Introduction
Creating a Curve Following Operation
Strategy

-
»
-
w Geometry

Copyright DASSAULT SYSTEMES
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Curve Following Operation: Introduction

A Curve Following Operation consists in machining a part by following a curve with
the tool tip.

In a Curve Following operation:

w The material will be removed in one or several level of cuts.

w The tool starts and finishes machining at the extremities of the curve.
= The area is machined in One-way or in Zig-zag style.

Copyright DASSAULT SYSTEMES
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Creating a Curve Following Operation:

Type the Name of the Operation.
(Optional because a default name is given
by the system ‘Type_Of Operation.X’)

@ Type the text of comment (Optional)

@ Define operation parameters using the 5 tab pages

[

0 | Beb | A | B¢

Strategy tab page
Geometry tab page
Tool tab page

Feeds & Speeds tab page

Macros tab page

Copyright DASSAULT SYSTEMES

@ Replay and / or Simulate the operation tool path

General Process

Curve Following.1 1

Mame: | Curve Following. 1 NS

Cornment: |N0 Description
() 1 1% | et | 1 | 165 |

Maove the cursor over a sensitive area,

Offset on Check : Omm

@ ok | preview | @ cancel |

STUDENT GUIDE

Student Notes:
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Curve Following Operation: Strategy (1/2)

Curve following Tool path style:

feurverolowngs 20
One Way: Zig - zag: ! Namei  [CaveFolomngl
The tool machines always in The tool alternatively NI o pescrr
the same direction. machines in one direction L Aol | 8 | B | Bk | 80 |

Maowve the cupsor over & sensitive area.

then in opposite direction.

Tool path style: |zig zag 'l

'

'

i

'

i

1

:

1

! Machining I Aial I

1 g

! Machlnlngtolerance.lgllmm @ 2
Fixbure accuracy: ID'lmm @

'

1 Compensation : Iﬁ

1

1

1

Compensation:
Define the tool corrector identifier to be used in the operation.

The corrector type, corrector identifier and corrector number must
be defined on the tool.

To change the tool axis orientation
select the Axis representation

Copyright DASSAULT SYSTEMES
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Curve Following Operation: Strategy (2/2)

(307 e —Sl T 1 | e et v =71
) : e e :

| Machining kolerance: [0, Trm = ? i i Maxdimum depth of cut: | 12.5mm = E
EFixture Accuracy: ID.lmm E i E Fumber of levels: | 1 E i
| Compensation |1 vI i i Lo totownss LT
| S o, P
DB |8 | B | 0 | 262 |
[ Wwe the cursor over a senshive area.
Machining Strategy Parameters: Axial Strategy Parameters:
Machining Tolerance Max depth of cut

Value of the maximum Defines the

allowable distance maximum distance
between theoretical between two levels
tool path and

computed tool path

Fixture Accuracy Number of levels

Local machining tolerance for fixtures Define number of
levels from the top
to the bottom

Compensation

Number of the tool compensation. It
must be a number available on the
tool used for the operation.

Copyright DASSAULT SYSTEMES
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Curve Following Operation: Geometry [i&

This Tab Page includes a sensitive icon Dialog Box
that allows the selection of:

Curye Following.1 1 21 x|
@ Guiding Element Mame:  [Curve Following. 1

Carmment: |
8 | 8RS
Check Elements (Optional) | |

Offsets (axial) can be applied on Check
Elements and Driving Curve

S| 7o |y ﬂl

@ oK ’ Preview _I = CanceIJ

Copyright DASSAULT SYSTEMES
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Sequential Axial and Groove Operations

In this lesson, you will become familiar with Sequential Axial and Sequential Groove
Operations.

Introduction

Creating a Sequential Operation
Strategy

Geometry

Tools

Feeds and Speeds

Macro

Sequential Axial Operation Sequential Groove Operation

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

120



Prismatic Machining

Sequential Operations: Introduction

A Sequential Operation is used to machine holes or grooves with a specific machining
methodology. This methodology consists of tool motions such as go to a specific
position, spindle speed management, delay and circular motion.

The sequential operation is used to define various tool motions in a single machining operation.
This will reduce the list of operations in a manufacturing program and modifications can be

easily managed.

The sequential operation can be used effectively to machine parts of composite materials where
you can use different feedrates, spindle speeds, PP Words according to the type of material.

Composite
material

TE

i/

i
-l !
;
!
/
!
I
i

Sequential Axial Operation

€

dls

®®

C==8

B
>

Sequential Groove Operation

Copyright DASSAULT SYSTEMES

o
@ Tool motions at different planes, with different speeds, feeds, and PP words.
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Creating a Sequential Operation: General Process Student fotes:

Type the Name of the Operation.
(optional because a default name is given

. . ; Sequential Axial.1 1 | 2]x|
by the system ‘Type_Of_ Operation.X’) Name:  [Seapmrtl el \_/
Comment: |No Description
S | 8 | BB | A | B8 |

@ Type the text of comment (optional)

Moations I Skrabegy |

Spindle Speed. 1 spinde 5. - P

Ranki Mame | Type | Plane numberl Offset on planel Sy
@ Define operation parameters using the 5 tab pages Seltiicd M L o

Spindle Stop. 1 Spinde 5. - - 5P
ohg: | 8evb | S8k | 8EC
(&) o] s [
A A A A

Strategy tab page

[ R

GoToClearance.l GoTodh., -

Geometry tab page —

Tool tab page

Feeds & Speeds tab page

Macros tab page

@ Replay and/or Simulate the operation tool path

x| ¢

o | |~
| o=

Before replaying or creating the operation, “Preview”
checks that all parameters are coherent

Copyright DASSAULT SYSTEMES
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Sequential Axial Operation: Strategy (1/9)

You can define two sub-tab pages for Strategy tab page as Motions and Strategy

Motions: It allows you to define elementary motions to be applied on each
machining hole or groove.

i Sequential Axial.1 il ed Bl
Mame: | Sequential Axial. 1

Carmment; |Nn Description

EE | A

H
'
E ( mations ‘ Strategy I
1

8B | B | ARC |

i 3\ Spinde Speed.1 Spindle Speed |

. i z Go To Plane. 1 Go ToPlane 3 Ornm ]

You can customize the i 3 Spindle Stop.1 Spindle Stop - ]
column list using Column ————> 4 PPIWc-rd.l PF‘IW-:ur-:I 5
A 1 5 Delay.1 Delay 1

Order and Column Filter | |B g s |
7 Go To Clearance.l  Go To Clearance - !

You can Edit, Delete and [‘l | 2
Move (up or down) a — | E[X] T
sequential motion in the list. : CINERE R

Elml@l ﬂ}

@ 0K preview | & carcel |

Copyright DASSAULT SYSTEMES

You can define
Sequential motion
for a operation

STUDENT GUIDE

Student Notes:
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Sequential Axial Operation: Strategy (2/9)

Spindle Speed: ('E

You can define a tool motion by Spindle Speed.

1 1
i Sequential Axial.1 2lxk

L}
1
E Mame: | sequential Axial. 1
1
1

Comment: |N|:| Description

! ] | P ; ]
G | e | Aedb | A4 | B8 | Sondevod: o]
! )
1 ' 1 ; :
E Skrategy | E Local Spindle : I?Dturn_mn E |Angular j
! 1 '
E Rank. | Mame | Plane numnber | OFfsek o ] WS CER pkstiei) |CLW 'i
i Spindle Speed, 1 Spindle Speed - - >
Go To Plane: 1 Go To Plane !

Spindle Stop. 1 Spindle Stop

FF ‘Word. 1 PP wword - )
Dielary. 1 Delay - - )
Go Delta. 1 o Delta
o To Clearance.l  Go To Clearance - ]

| — o
=
NOMHEEEAS

[
g

o
&

@ oK Preview_l & carcel |

Copyright DASSAULT SYSTEMES

Sequential Motion 1 ) x|

Hame : | Spindle Speed. 1

@ ok | & cancel |

Two spindle modes:
#» Local Spindle: The tool motion follows local
spindle values.

» Machining: The tool motion follows spindle
parameters specified in Feeds and Speeds
tab. You cannot specify spindle values
using this option.

(LX)

>~/ The spindle rotation can be clockwise or counter

clockwise in Local Spindle mode only.

STUDENT GUIDE

Student Notes:
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Sequential Axial Operation: Strategy (3/9)
Spindle Stop: %
You can define a tool motion by Spindle Stop or Lock.
fsequentialanialt 2] x|
i Mame: ! Sequential Axial 1 i
E Comment: |N|:| Descripkion i
. BEE | A6E | BeB | A | 882 | 5 B g
i ] Mame : | spindle Stop. 1
E atratoy | i @ spindle Stop ' Spindle Lock
E Rank | rame | Tvpe | Plane number | oFfset . E Angular Lok : II]rJeg E
H 1 Spindle Speed.1 Spindle Speed - ]
i 2 Go To Plane. 1 Go To Plane 3 Ornm 1 , l
i %] Spindle Stop, 1 Spindle Stop = 2 L) @ ok & Cancel I
! 4 PP Ward.1 PP ward '
i 5 Dielay.1 Delay N~
i & o Delka.l iz0 Delta !
|| R R R = # Spindle Stop: ‘NC_SPINDL_STOP’ NC
Command is generated in output file
w Spindle Lock: ‘NC_SPINDL_LOCK’ NC
command is generated in output file
! e .
% i el il ﬂ] The Angular Lock angle can be entered for
g E @ Ok Preview_l & Cancel I Splndle Lock
5 i
3
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Sequential Axial Operation: Strategy (4/9)
Delay: g
You can define a tool motion by a delay (in spindle revolutions or time).
fsequentialanialt 2 x|
i Mame: | sequential Axial. 1 i
E Comment; |N|:| Description ] _
| e e 5 215
M | | e | B | B | | e
Strategy | SondeDwellMode: [ 7]
i Rark | Mame | Tvpe | Plane nurmber | offset ¢ i Spindie Dwell Time |35 E
| 1 Spindle Speed. 1 Spindle Speed - E
i 2 o Ta Plane. 1 o Ta Plane 3 Orarm !
|3 cpindlestopt  Spindle Stop : : St e
! 4 PP Yord, 1 PP Word E
G0 Deka.1 Go Delta I
| | RS Two spindle Dwell modes:
e _ # By Time (in sec)
§ LJ | 2 L
: X[ 4|4 » By Revolution (in number)
I B E
g : @ ok Preyi & Cancel
5 : I'E!VIEW_I arce I
3
8
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Sequential Axial Operation: Strategy (5/9) Sludenttioies
PP Word: |I==%
You can define PP word statements. fPost-Processor nstructionn®d |
E coolntfcenter, 70 :
e WE ;
| Mame:  [Sequential Axial 1 E i E
E Camment: |N|:| Descripkion | i 21 E
E — ! : | : | ..1 | E E —Type of Major Words E
{ B '@'@ M é& 9,% E E IMajor words with parameters LI H
E Strategy | E E —Major Waords —— —Minor Words —— —Awvailable Synkaxes E
: . | i AR (|| |fapT2aL ﬂ |
E Rark | Mare | Twpe | Plane rumber | offset ¢ E i igﬁ'jjlﬁ; ;EPSL !
H 1 Spindle Speed. 1 Spindle Speed - - 1 ! ALELIN AARTS E
' z 5o To Plane; 1 50 To Plane 3 rnrm 1 = BREAK | |apausT ]
i 3 Spindle Skop. 1 Spindle Skop - - 1 = CAMERA ALL '
RN EE FP Word, 1 PE Uicird - - i CHECK ANGLE |
i S Dehv. Dielay r _ 3 , >: CLAMP AMTSPT :
| || & Go Delta1 o Delta : 2 ! | B i g |
E 7 Go To Clearance.l  Go To Clearance - = | COOLMT ATAMGL
L U | | L2 CORMNFD AUTO
COUPLE avoID
g g - CUTCOM AR5
! CYCLE Rall G =]
I | i —Filter ‘ -~ Fileer :
E x 1? {E | IC k Select || |
: = |_ Urrent Zeleclion
. B |BEGEW 2T u |
g i Close I
5 L e o8 =
> 1
2] 1
5 i @ Ok Previei I & Cancel I %
4 — You can access to PP word table is available if it
z is defined on the machine of Part Operation.
5]
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Sequential Axial Operation: Strategy (6/9)
Go To Plane: A7
You can define a tool motion by an axial motion to a plane defined and numbered
in Geometry tab. The motion is done normal to the plane.
E Mame: | Sequential Axial.1 E Marme : {Go To Plane. 1
| Comment; | Mo Description E Plane number : m
M | A | Aeb | A | BEC | g
E | E |—Feedrate > E:g’isd =
E Strategy | : Feedrate Mads : le Local Feedrate
E Rankl Mame | Type | Flane numberl Cffsek ¢ i Friediite
! 1 Spindle Speed. 1 Spindle Speed ] FRSERR JSoem e IL"—'E_'a" ll
H 2 o To Plane. 1 o Tao Plane i ormm Compensation |
i 3 Spindle Stop.1 Spindle Skop E ' |1 ]'
! 4 PP WWord. 1 PP Word '
H 5 Delay.1 Delay ! _— @ oK I !lCanceI_I
i f Go Delka:1 Gao Delta !
7 Go To Clearance.l  Go To Clearance - E
LR - w Offset On Plane: This offset is added to the offset that
T It can be set on the geometrical element selected in
I { ] Geometry tab.
E Xii‘{}l Feedrate Mode: Thi de all definiti f
= » Feedrate Mode: This mode allows definition o
Y | |= é’Z Y |§s| Machining, Approach, Retract, Rapid or Local Feedrate.
§ :
g i b |72 | Ty ﬁ} @ Compensation: The option allows you to define the
5 ' S — Compensation point for this motion. The compensation
2 ==l SnCel - - .
3 - is activated at the start of the motion.
2 o
=]
8 g" Offset is positive along the tool axis direction and negative on the opposite direction.
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Sequential Axial Operation: Strategy (7/9)
Go Delta: X
You can define a tool motion by a displacement specified by DX, DY, DZ values. Positive DZ
value is defined along the machining hole axis.
E Mame: | Seqguential Axial, 1 E
E Carmment: |N|:| Description i
| e s 2
M | | Bed | A | 885 | : .
i : Mame ; | Go Delta, 1
E Strateqgy | i DX:IDmm—E
E Rankl Marne | Type I Plane number I Offset ¢ i =L IDmm E
1 1 Spindle Speed.1 Spindle Speed - | S
E 2 o To Plane. 1 G0 To Plane 3 Orarn E 7 ID'5mm E &pproach
! 3 Spindle Stop, 1 Spindle Stop - ] R et > Eetr_zct
|t PPword PP word B ‘—l_;‘ Rapd e
] 5 Delay. 1 Delay ] Machining \Local Feedrate
i & tan Delta, 1 o Delta - > =
E 7 o To Clearance.l  Go To Clearance - ! rocal Feechote | [Bhimmin Juine #
B T nT T E T EEE R - Compensation : Iﬁ
; LJ l ﬂ @ oK ' Cancel l
 gX[#]e]
- YBEEMET
;5, i H|M|;@| ﬂ] The Feedrate and Compensation definitions are
o ; _ same as for ‘Go To Plane’ Sequential Motion.
2 i @ oK Preview_l & carcel |
@ i
3
8
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Sequential Axial Operation: Strategy (8/9)

Go To Clearance: ?S

You can define a tool motion by an axial motion up to clearance plane. The tool tip will reach the
plane defined by the approach clearance displayed on the Strategy tab page.

. - .
Sequential Axial.1 i 2=

Mame: | Seguential Axial 1
¢ Comment: |N|:| Description

ME | A | BB | B | 840 | . , .

! ! Mame ; |50 To Clearance. 1

! Skrategy I i —Feedrate

1 ] Feedrate Mode | 25 ,i

! Rank | name | Type | Plane rumber | offset ¢ ! Machirning

1 1 Spindle Speed. 1 Spindle Speed 3 1 Local Feedrate | 5 e

1 1 | Sl exi Linear -

: 2z Go To Plane. 1 G0 To Plane 3 Qrnm ) | I S II e J

! 3 Spindle Stop. 1 Spindle Stop & Compensatian : I—L‘

R PP word. 1 PP word L

i 5 Delay.1 Dielay -

e Go Dela. 1 Go Delta D ok | 9 concel]
7 G0 To Clearance, 1 Go To Clearance -

o ; The Feedrate and Compensation definitions are
i L 1 | ] same as for ‘Go To Plane’ Sequential Motion.
X84
- Y[BEEAD 3
g ! Default behavior: If no ‘Go To clearance’ motion is
= i P ER ﬁ] defined in the motion list, an automatic motion is done
‘Z’ _ from the last position reached by the tool motion (last
2 - . JEEL: S sequential motion) to the clearance plane. This
2 automatic motion is done at rapid feedrate.
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Sequential Axial Operation: Strategy

You will now see the second sub-tab page.
Strategy: It allows you to define machining parameters.

A. Approach clearance: It defines the safety
distance along the tool axis for
approaching the hole reference.

B. First compensation: It specifies the tool
compensation point used at the start of the
toolpath for each machining hole.

C. Compensation application mode: It defines
how the tool compensation is used to
compute tool motion (guiding point) or
only used at output file generation (output
point).

D. Automatic ROTABL: It allows the
generation of rotation motions between
drilling points that have different tool axes.
This capability works with a 3-axis milling
machine with rotary table when ROTABL/
output is requested.

Copyright DASSAULT SYSTEMES

(9/9)

G | 0B | A5 | 2R |
IMotions

T
L

» Approach clearance (4) : |2mm E

o

N

Firsk compensation : Il j

Campensation application mode IGuil:Iing paint ﬂ 2

Autarmatic ROTAEL ¢ O

7

STUDENT GUIDE

Student Notes:
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Sequential Axial Operation: Geometry (1/2)

Geometry selection is dedicated to hole machining.
You can define planes (and offset) or depth values to manage
axial toolpath between planes.

# You can select several planes (up to 5 planes at a time) and
use them for the tool motions.

Global:
The geometry (hole to machine) is managed in ‘Global’ tab page.

Diameter and Depth are initialized from selection (same as
Drilling operation). They are not used for toolpath computation
but are displayed as information and can be used by f(x) formula.

You have the following functionalities to define a Sequential
Axial Operation geometry:

Check element selection, Offset on check, Top element
selection, Top element/Projection, Origin offset, Jump distance,
Machining points to select (selection and management of
machining points), ordering capability (Closest, Manual, By
Band), Machining Pattern selection, and so on.

= The depth is defined for the first machining hole and the same depth
value will be used to machine all the machining holes.

A | MB | 8 | A0 |
Local |
INew Pattern
Move the cursor over a sensitive area.
i Origin offset : Dmm Jump distange : Ormm
Top Elernent

E Offset on Gheck : Omm -~ Fived Axis

‘*T] Clasest

2 Points

2.445mm

L 10mm

Fealure ; [Parl1/Parl1Body, 3 /Hole. 1 2/Edge 55238
Ligmeter @ 10rmm Lepth © 2.445mm

I
k [ 1rverse pattern ordering

i
! [ Relirit hiole arigin

STUDENT GUIDE
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Sequential Axial Operation: Geometry (2/2)

Local:

The additional geometry (planes or depth and offsets) is
managed in ‘Local’ tab page.

You can define a Number of machining planes (maximum 5 at a
time) and Depth (number of depths depends on number of
machining planes). Depth can be defined by value or by
geometrical selection (plane, planar surface, planar edge, or
point).

You can define Offset on the selected element (machining plane)
by right-clicking on it.
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Sequential Groove Operation: Strategy (1/2)
Circular: Q
You can define a tool motion by approach, retract and complete circular motions in one dialog box.
fsequentialGroover EIE 20zl
h ! Mame : f Circular,1
E Marme: | Sequential Groove, 1 1
E Carmment: |N|:| Description E
: e : : ; s
 AEE | A6 | e | A | 882 | ;
i Strategy | i :?’ ) ‘n
i Ranki F\l Mame | Tvpe | Plane ... | Qffsek E %-g f ‘\"'\.3 j
H 1 - Spindle Speed.l  Spindle Speed - E N { ; A
| z - 30 To Plane. 1 50 To Plane 1 O ' I\ Dl
i 3 - Circular, 1 Circular 2 n It
! 4 Spindle Stop. 1 Spindle Stop ) l/
! 5 PP Ward. 1 PP YWord |
i 6 Helical, 1 Helical 1 Omm E
E 7 Delay.l DE‘.‘|EI';-' = 1 Offset on Diameter ¢ [
1 g o Delka.l Go Delka ! i :
| E Go To earanc... Go TolCleara.. ] s = An optional circular motion
e o before retract motion.
@ oK I @Cancell
T ettty | T [~
- | 2||: Toolpath generation: Approach motions, Circular
| X ‘u\‘ 4} i motion (including offset) and Retract motions.
g R RN = A7|)3?|?A@@| . Approach and Retract motions can be deactivated, but
5 ! . Circular motion cannot be deactivated.
5 o o8y . You can set:
g | et —1 1 # Feedrate type, or local value (including feedrate unit)
% E @ O Preview | @ Cancel_l E on each motion.
5 N e <SS —— i % Circular approach and retract motion parameters.
8
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Sequential Groove Operation: Strategy (2/2)
Helical: @
You can define a tool motion by approach, retract and complete helical motions in one dialog box.
_______________________ 2
i Marne: | Sequential Groove, 1 i
E Zomrmenk: !ND Description 1
i - ]
. BEE | A6 | SeB | B | 8RS | |
i Skrategy | i
i Rankl F\l Mame I Tvpe i Plane ... | Cffsek E
! 1 - Spindle Speed.1  Spindle Speed -
| 2 Go To Plane, 1 Go To Plane 1 Qrnm
i 3 - Circular 1 Circular -
E 4 - Spindle Stop. 1 Spindle Stop Plane Number:
E 5 - PP 'Word, 1 PP ‘Word z TR The plane to reach
! 5 O : sel on Diameter | mm
H 7 Delay.l DE‘.‘|EI';-' ¥ 1 ‘ : H lane Murber 'I (plane 1 or plane 2 of
g8 G0 Delka, 1 G0 Delka 1 ;f tN —_— ; the level).
! 9 Go To Clearanc,.,  Go ToCleara... ) Sl mm
! i .—> Helix Mode : [ooeh = .
T . 9 Pich F) ;D Helix Mode (by
|r """""""""""""""""""""""""""""" ': Direction of cut : ,m ang|6/by pitch):
N | A _ Enables display of
i IR : - 2o | pewed] angle or pitch value.
s | §|BEESr @) i
‘;’ ! . B : ~/ The up/down helix motion direction is defined with
2 ; g [Pz |y ﬂ ; the plane to reach. Up or down helix motion is defined
3 | P rann| @il i with the difference between the current position and
5 —-— == e ) = =d the plane to reach.
8
Copyright DASSAULT SYSTEMES 135



Prismatic Machining

STUDENT GUIDE

Student Notes:

Sequential Groove Operation: Geometry (1/2) |4

Geometry selection is dedicated to groove machining.

You can define planes, diameters (and offsets) or values """" @} |5&%|5§| 5ﬁ$|

to manage axial and circular motions. @ o | :
# You can define up to 10 machining levels: 2 planes and 1 '

diameter is defined on each level.

# The sequential motions defined on the list are applied to
each groove level.

(=1

1
|
IMachining Pattern. 1 H
il

IMowve the cursor over a sensitive area,

Origin offset : 0mm Jump distance : Grmm
Top Elgmeont
Offzet on Check : Omm — Fixed Axis

Global: i “-l-] Clasest

B _A | Iéf/ 1 Point

The geometry (groove to machine) is managed in ‘Global’ tab.
# Number Of Levels: Allows definition of the number of

grooves to machine (1Level = 1 Groove). You can define i / | % !
maximum 10 levels. L5 |

#» Machining Strategy: Explains how the different levels are !
defined. = T
# Top/Bottom: The first level to machine depends on the e Genmatry-'Poinr.2.-\fenax.2?1634i
Plane 1 axial position. The first level to machine is the | Diemeter :0mm  Deptn:omm ;

level on which Plane 1 is the upper one.

+ Bottom/Top: The first level to machine depends on the
Plane 2 axial position. The first level to machine is the
level on which Plane 2 is the lower one.

Mumber OF Levels ! I 1 E
G:, 1 Machining Strategy : ITUD { Battom ,I

The level to machine is determined according to the distance
from hole origin to the Plane 1 of a level.

[ 1nverse pattern ordering

[ relirnit: hole origin

Copyright DASSAULT SYSTEMES
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Sequential Groove Operation: Geometry (2/2) |4,

Local:

The additional geometry (planes or depth and offsets) is
managed in ‘Local’ tab page.

For each machining level defined in the ‘Global’ tab page,
geometry linked to that machining level is displayed.

A. Machining Diameter: You can specify a groove
diameter value or select an element (circular edge).

B. You can select element or define depth diameter value

C. You can define Offset on the selected element
(machining plane) by right-clicking on it.

D. Offset On Diameter: You can define the offset to be

used on the defined groove diameter (or selected
circular element).

a

Remave

1

1

! Analyze. ..
_=_J_> Qrrirm Y i

Il ™ 1

1 1

a A

Positive value defines an offset inside the diameter and
negative value defines an offset outside the diameter.

Copyright DASSAULT SYSTEMES
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Sequential Operations: Tools | l&} -
Mamne: | sequential Axial.1
Comment; |Mo Description
You can use all Milling and Drilling tools for Sequential 0w | v Geb)| G | 22 |
Axial Operation. |
1% i |
[ 5|0|0|0|3|0]8|0|§[0]|8]
WEOEEOEOO®WOO®QO | =2EEE =
i D095 (0[0|R 0| [LIB|]| =
d | bl I
Tool nurml er:Il E
%|%| %|%| | -
|
|
A. Drill . Boring Bar | T g
B. Multi Diameter Drill J. Reamer ' g :
| 1
C. Spot Drill K. T- Slotter 4 9§ A 7
A=h leg
D. Center Drill L. End Mill s i ra—
. E. Countersink M. Face Mill Horerz |
i F. Tap N. Thread Mill Wl ]
2 G. Two Sides Chamfering O. Conical - 2 o | freen | S e
% H. Boring and Chamfering P. Counterbore

Copyright DASSAULT SYSTEMES 138



Prismatic Machining

STUDENT GUIDE

Student Notes:

Sequential Operations: Feeds and Speeds |1

You can define Feedrate and Spindle speed using this tab page. _
; 2l x
The Feedrate and Speed values can be computed automatically. =

Mame: | Sequential Axial.3

Cornment: |N0 Diescripkion

Machining, Approach, and Retract feedrates, and -.itel M S )
Spindle speed can be defined_ :Auto:latic compute from tooling Feeds and Spe.eds
ppraach: [m [ Rapid
- - - - - Machining: 000 If'?‘
Spindle speed is applied on the different motions of the Rettscti [T m Crepid

operations (including approach, retract, linking macros). [l rerstir: [t
Spindle can be re-defined with Spindle tool motion. E

SR08rrR
ikt ILinear 'i

—Spindle Speed

4 Automatic compute from tooling Feeds and Speeds

Cutting conditions (feed/tooth and cutting speed) can be 3 Spinde output
included in a tools catalog. This data is converted into nectinns: [PRER
machining feedrate and spindle speed parameters to be - TS
used in machining operations by means of formula. Lompute |

@ ok | preview | & cCancel |

Copyright DASSAULT SYSTEMES
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Sequential Operations: Macros |Af%
Following macros are available for Sequential Axial Operation:
@ Approach 21 x|
pp WEEY | Sequential Axial. 1
[ ] Retract Comment: |N0 Description
w Clearance, which can be used to define the feedrate on b | 0 | 05 (00)
the horizontal path between two machining positions. R T —
w Linking (between machining holes of the same pattern) 5 e i
() Clearance learance. o safety plane
. . . (] EnkingRetract Enking.l 1 ;uildbytzsir
All types of macros used in Drilling Operations are O Linking Approach  Linking 4 Build by user
collision checked. If a check element is specified ol
between two machined positions, a linking macro is e o
applied tO avoid CO"iSiOI‘IS. Definition | Ciptions |
Mode: IBuiId by user j
macros
1
" A E[P b4 1] ]
z A
2 > Ifa jump distance is defined on the operation, it will be used in o
- . . fgal | 2me [‘g @
5 preference to the linking macro.
§ -_— @ oK Praview I - Cancell
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Prismatic Rework Area &
In this lesson, you will learn what is Prismatic Rework area and how to use it for
machining.

Introduction

Creating Prismatic Rework Area

Prismatic Rework Area with Pocketing
Prismatic Rework Area with Profile Contouring

i fag

Copyright DASSAULT SYSTEMES
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Prismatic Rework Area: Introduction Studentlotes:

Prismatic Rework Area is the area that is remained unmachined after the use of the
previous operation tool. Using Prismatic Rework Area, you will know which area is
required to be remachined using next suitable tool.

w This functionality allows you to find area that is not machined from a previous
operation or manual parameters.

w Thus you can use this area with a pocketing or a profile contouring operation.

Suide

One channel and 6 corners shown in green
in the shown picture are the Prismatic
Rework Areas.

Copyright DASSAULT SYSTEMES
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Creating Prismatic Rework Area: General Process

@ Type the Name of the Operation.
(Optional because a default name is given
by the system ‘Type_Of_Operation.X’)

Select the operation which will be used as input
to compute the area that is not machined

or

Type manually geometry and tool parameters
then compute the area that is not machined

N
If you change your values, do not forget to compute it.

Prismatic rework area.l f/ 1

2] x|

Mame! Prismatic rework area, 1 \/

Feature: Mew Feature j
Load From ’
Dionthe elck to edit Offset on Top

Oftset on Gheck @ Omm Ofiset on Top : Omm
Qpon Pockot T

Depth valug : Bmm
Bottam : Hard

Offeet on Soft Boundany © Omm
Offset on Hard Boundary : Omm

Offset on Gontour ; timm
Dffset on Bottam : Gmm

@ Pocket bype ) Contour bype

Parameters I
Tool radius: Trmm
IMin. corner radius: |1rnm E
Finish thickness: IZI

Tolerance: | 0.1mm @

Copyright DASSAULT SYSTEMES
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Creating Prismatic Rework Area with Pocketing

selected

ONOXOXO.

-

Insert a Pocketing Operation

Select the area previously computed

All geometry and associated parameters are

You can choose corner and/or channel rework

Sort by machinable features.

Rework area is also available in « Mfg View »

Copyright DASSAULT SYSTEMES

Pocketing.2 ° L

21|

Mame: | Pocketing.z

Comment: |No Description

Offset on Check | Omm Offsot on Top © Omm
Open Pockat T

Bottom : Hard
Offset on Soft Boundary : Omm
Offset on Hard Boundary : Omm

Gifset on Gontour @ Tmm
Ciffset on Bottam @ Gmm Start : Inside

@ Pocket bvpe ) Contour type

Farameters I
Tool radius: I Z0mm E

Min. corner radius; iDmm @
Finish thickness: o

Tolerance: l 0.1mm @

) -
fEE | AG | SeB | B | 82 |
Featurs: IReworkPocket
Move the cursor over & sensitive area,

Depth valug : Gmm

Filker on Rework Area Type: Cornet &ckannal

Carner
Channel

T |7 |y
@ o |

o

preview | @ cancel |

STUDENT GUIDE

Student Notes:
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Creating Prismatic Rework Area with Profile Contouring

@ Insert a Profile Contouring Operation

@ Select the area previously computed

All geometry and associated parameters are

selected

(€O
C';Only corner rework is available with Profile Contouring.

Copyright DASSAULT SYSTEMES

Profile Contouring.1 0 [ 21x|

Cormment: |No Description

Mame; IPrUFiIe Contouring. 1
" | A

s | A | 802 |

1 IBetween Two Planes j —
Feature: IReworkProFiIe
IMove the cursor over a sensitive area.

Offset on Check : Omm Offsct on Top : Omm
Top @ Soft T

Deptelbetiug - 0mm @
Bottom : Hard
Offset on Soft Boundary : Omim
Offset on Hard Boundary : Omm
Offset on Conteur @ tmm

Offset on Bottam @ Bmm
) Pocket type @ Contour type

Parameters I
Tool radias: T
Min. corner radius: l Trm E
Finish thickness:  [omm —

Tolerance: ’D.lmm E

Wi |® +

@ ok | preview | @ cancel |

STUDENT GUIDE

Student Notes:
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Prismatic Machining Area ®

In this lesson, you will learn how to use the created Prismatic Machining Area.

Introduction

Creating a Prismatic Machining Area with Pocket Type

Using Prismatic Machining Areas for Pocketing Operation

Creating a Prismatic Machining Area with Contour Type

Using Prismatic Machining Areas for Profile Contouring Operation

Using Prismatic Machining Areas for Machining Processes and Rework Areas

L O 0N O O (O
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Prismatic Machining Area: Introduction

Prismatic Machining Area is the area selected from Prismatic Rework for machining,
using Pocketing or Profile Contouring Operation.

w This functionality allows you to define an area from your geometry and record it.
= You can use this area with a pocketing or a profile contouring operation.

w Thus you can use this area with Machining processes and Prismatic Rework Area.

Prismatic machining area.11 i |

Mame:  |Pocket 1

Mowe the cursor aver a sensitive area.

Closed Pocket

Bottom : Hard

@ Packettype C) Cantour type

Parameters |
- @ K @ Cancel
— 2 o | Sl

Copyright DASSAULT SYSTEMES
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Creating Prismatic Machining Area with Pocketing: General

Process

@ Click the Prismatic Machining Area icon |@

@ Type the Name

Click the red Bottom in the icon,then select
the pocket bottom in the 3D window.

The pocket boundary is automatically deduced
from the pocket bottom.

To deal with a closed

pocket click: @

Closed Pocket

To remove the bottom

(Soft Bottom) click:

Open Pocket

Bottom : Hard

Copyright DASSAULT SYSTEMES

Prismatic machining area.11 :; _ﬂﬂ

Mame: |Prismatic machining area. 1 g

Click to select a guiding elerment
Right click For additional selection methods:

<=0

@ Pocket tvpe ) Contour type

Parameters I

@ o | aCanceI_I

STUDENT GUIDE

Student Notes:
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Using Prismatic Machining Area for Pocketing Operation
To perform a Pocketing Operation, click the Pocketing icon and instead of selecting a
new feature, now you can use the already created Prismatic Machining area.
fPocketingd T |
i Marmne: | Pocketing. 1
E Comment: |No Description
LB | A | e | B | BRC |
i Feature: |Prismatic machining area, 1 Ll
E Mave the cur|ew Feature
E it ll'lul.i;:l.'uiruil:ug_.z:re:a_.1w_»
i Bottan @ Hard
E Offset on Soft Boundary : Omm
1 Offset on Hard Boundary : Omm
E Offset on Contour : tmm Qpen Packat
a ' Difset on Bottam : Bmm Start : Inside
’uE_J 1 Parameters I
g _________________________________________________________ L
g Prismatic machining area allows you to sort your design by Machinable Features
5 thus you can spell it for instance in your Machining process.
8
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Creating Prismatic Machining Area with Contouring: General
Process
@ Click the Prismatic Machining Area icon ﬁ
2] x|
@ Type the Name N;me . |Pr|smat|c machlnmgtarea 1 \/
@ Click the red Bottom in the icon,then select the
pocket bottom in the 3D window.
The pocket boundary is automatically deduced
from the pocket bottom.
To add a Top (Hard Top)
click: @
o To remove the bottom.
(Soft Bottom) click: e
oot O Pocket typs @ iContour type
Parameters I
% Bottom : Hare _- o OK_I gcance”
@
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Using Prismatic Machining Areas for a Profile Contouring
Operation
To perform a Profile Contouring Operation, click the Profile Contouring icon and instead of
selecting a new feature, now you can use the already created Prismatic Machining area.
E Mame: |ProFiIe Conkauring. 1
1 Comment: |No Description
Mm@ | 3eB | A | 0 |
i e :IBetween Two Planes j
E Feature:  lprismatic machining area. 1 LI
E Move the oftev Featur '7
E Offsct o srnatic ru-an:I'uiruil:u;l ;r-—a _1" )
E Stap : Out Start : Out
' Oiffset on Chack : omm
i Baottam : Hard
@ E Diffset on Gontour ; Bmm
E ! Offset on Bottam : brmm
7 E Parameters l
: 1
2 i
% i Collision checking... l
8
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Using Prismatic Machining Areas for Machining Processes and

Rework Areas

Prismatic Machining Areas can be used in Machining Processes (see the example below)

w with Pocketing and Profile Contouring strategies
» including automatic Prismatic Rework Area generation

Create a Prismatic machining area

Open Machining Process View window

Create a machining process with a Pocketing
operation for instance and select for geometry
the Prismatic machining area

Check in Manufacturing View window

Create a Prismatic Rework Area and select for
geometry the Prismatic machining area

OBENONORO,

Copyright DASSAULT SYSTEMES

Manufacturing Yiew ed |

by Machining Features) —
Prismatic machining area.1

Pocketing.1 (Mot Sequenced)
1’ Prismatic machining area.2
~8s Prismatic rework area.l

C

ﬁprismatic machining area.2

=R ACHTTTITRY 75X Fsem.l
|
—
F s

= i % .
9% Machining Process Yiew

n—ﬁ.ﬂ?— Machining Process.1
(3 = El Pocketing.1

1]

Prismatic Machining area allows you to manage features in your Machining processes; here
the Pocketing operation uses both a Prismatic Machining Area and the Rework Area.

STUDENT GUIDE

Student Notes:
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NC Macro Definition s

In this lesson, you will learn how to create NC Macros.

Introduction

Types of Macro

Details of Clearance Macro

Pre-defined Macros

Build by user Macros Tool Box

Actions on Macros

Create Macro with cutter compensation

ff O «A

—Macro Management

|| Macro | Marne | Made | -

O Approach Approach.1 Mone

|0 Y Retract Retract. 1 Build by user

E [ ¥ Clearance Clearance. 1 To safety plane = Crrent Madrn Toolbgy —————— - - --SSSSSStIititiiion

i { ¥ Linking Retract Linking.1 Build by user i Definition | Options I :

! [ ¥ Linking Approach Linking. 1 Build by user ! Made: — - _ ]

E [ ¥ Returnin a Level Retract Returnin a Level 1 Build by user E IClrcuIar doicen sl j |

{'CVReturnin a Level Approach  Returnin a Level. 1 Build by user E 1

| ¥ Return finish pass Retrack Return Finish Path. 1 Build by user ;I i !

: o i :

@@= o :
. i

/
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NC Macro: Introduction

Macros are the tool motions outside the stock material that is required to be machined.

—Macro Management

Macro

= The NC Macro option provides features that

Approach Approach, 1 Build by user

en hance prOductiVity. @ Retract Retract, 1 Build by user
() Clearance Clearance. 1 To safety plane
() Linking Retract Linking. 1 Build by user
= The non-working motions are controlled by O] Linking Approach Linking. Bulld by user
() Return in a Lewel Retract Returnin a Level. 1 Build by user

macros.

() Returnin a Level Approach  Returnin a Level 1 Build by user
() Return finish pass Retract Reeturn Finish Path. 1 Build by user ;I

&&=

— Current Macro Toolbox

w Tool damages either by collision or plunging
are avoided using macros.

Definition | Options I

g

Made: i user hd
@ Different types of macros are used according Jouid b T
to the machining processes.
spkapH O S 2B R 4] 6 ]3]
PEE

& . -
Q You can use the pre-defined macros or you can create your own macro as per the requirement.

Copyright DASSAULT SYSTEMES
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Types of Macro

There are seven different types of macros available as below:

-
-
m

Approach: Before the first machining motion to enter into the material

Retract: After the last machining motion to leave the part

Return between levels: To move from the end of a level (retract) to the beginning of the

next level (approach)

Return in a level: In One-Way strategy allow to go from a pass to the next one (retract/approach)
in the same plane

Linking: To move inside a level from a sub-domain to another one (in case of collision, to avoid

islands)

Return to finish pass: To move to the finish pass with a retract motion then an approach motion
Clearance: Special motion between each retract/approach motion of macros (see next page)

C

Return in
a level

o
T
-
S
e e
H /

\

Ret

ﬂ'..'

urn between levels Return to finish pass

Linking

Copyright DASSAULT SYSTEMES
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Details of a Clearance Macro

Clearance Macro:
Each of the following macros
w Return between level

—Macra Management

#» Returnin alevel | Macto | tome | oge =
. @ ppproach MFgMacrofipproac..,  Build by user
2 Return to f|n|Sh pass @ Retract IMfgMacroRetract...  Build by user

Clearance Clearance. 1 Distance
(¥ Linking Retract Linking. 1 Build by user
{ ¥Linking Approach Linking. 1 Build by user

» Linking

is mainly divided in two motions: Approach and Retract.
Between these two motions, the system computes a default
tool path.

If you want this transition tool path to be customized, then
activate Clearance Macro.

@ Returm in a Level Retract Feturninalewell  Build by user
@ Returm in a Level Approach Returninalevel.l  Build by user
(Y Return finish pass Retract Return Finish Path. 1 Build by user j

e

—Cuarrent Macro Toolbo:x

Definition | Options |

. ) . ) ) Mode: Disk -
You can Cornerize clearance with radius using option below: Isnce M
e v
@Eumerized clearance with radius |3ITIITI 10
1pmm
Corner radius Clearance Corner radius
e e
% _________________
E: Default tool path T
f; Approach motion Retract motion
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Pre-defined Macros

Depending on the type of macro you have selected, different types of
Pre-defined Macros are available:

Example with Approach Macro: EP ROy PP PP PP PE PP PO PP PP PP PP PEEPPPPEPe

IMfgMacrofpproac,..  Ramping
@ Retrack MFgMacroRetract...  Build by user
1Pim @ Clearance Clearance. 1 Distance
{ VLinking Retrack Linking. 1 Build by user
Horizontal horizontal Axial { ¥'Linking &pproach Linking. 1 Build by user

® Return in a Level Retract Returminalevell  Buid by user
1® Returnin aLevel Approach Returninalevel.l  Build by user
{ VY Return finish pass Retract Return Finish Path. 1 Build by user ;|

ol@ ||

—Current Macro Toolbox

Definition | Opions I

Axial

AONe
Build by user
Hotizontal horizontal axial

Ramping approach

You can define your own macro with Build by user menu.

Copyright DASSAULT SYSTEMES
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Build by user Macros Tool Box

Tool box to create your own Macro:

S v i L

z

-

%

Tangent

Normal

Axial

Circular

Ramping *

Insert PP word

HEOOOOOOL I

to a plane

Helix Approach Motion

Motion perpendicular

POEEOOHOO

Axial motion up to a plane
Motion to a line
Distance along a line

Tool axis motion

Motion to a point

Remove all motions

Delete selected motions

Copy Approach or Retract macro
on all approach or retract
motions of the other macros

Copyright DASSAULT SYSTEMES

(€O
C"Pﬂamping Macro has a dedicated option in pocketing operation.

|5 ] %[5
<D’@@®@@@@@®@@0

1™ T Clrrent Macra Toolbox

Definition | Options |
e IBuiId by user j

e

S o|,;|@|ﬁ>|ﬁ>w»|%|@|z|]

Ly

|5

You can create different
macros combining these
basic paths in any order.

STUDENT GUIDE

Student Notes:
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Actions on your Macro
E Insert a PP word on a point of the macro.
i Cross symbols localize the possible points to
insert the PP word ) 2] PP words selection Asistant |
To insert a PP word, you can also press right | Type o Major Words |
mouse button on the cross and select « PP word i {[Major words with parameters !
Iist » . : Major words with parameters
0 |Major words with bext !
1 [Major words without parameters H
! ||asiore SPT :
1 ALEFLIN AAKIS I
! |lBREAK ADIUST 1
(3) i Eron AvaLE :
— v e ANTSPI E
m & cancel | \ |lcteare ARC I
- ' llctrsre AT i
1| COOLNT ATANGL :
1 [lcorMFD AUTO |
PP Table access | o i
capablllty. : CV|CLE ﬂ BA>|<IS LI :
N - : i—Fiter Filter :
Possibility to select il _ I | ;
Major/Minor words and | [ ;
pre-defined syntaxes ; i
- :
E% Apply this Approach or Retract motion to all Return and Linking Macros in
the operation (only available on Approach macro and Retract macro)
i Current: [ MACRO_Settings
S s
" @ You can read macro from a catalog > ;E
1 Ead Linking
% E Ei; Return in a Level
’g ] = P L
- Catalog name: |E:\userslSharedlILT_MFG_VSRl4\PMG_FlStudent\Data\ExUS—sa _I : L%l L4
é Components catalog {.catalog) E e[ ﬁ Lttt ]
14 - L -
g % You can store macro in a catalog ———> 8§
= Update an existing catalog
'g . ﬂcancell
(8]
Copyright DASSAULT SYSTEMES 159



Prismatic Machining

STUDENT GUIDE

Student Notes:

How to modify Parameters on Macro

To locally modify a feedrate in the macro, right-click a element and select
« feedrate » to choose which feedrate to associate between Machining, Approach,
Retract, Rapid, Local or Finishing

Depending on the feedrate selected,
the element takes a different color:
: Approach

kY

m _ White : Local
;0-,:; : Green : Machining
| Machining Blue : Retract
E Barameter Red . Rapid
E ;x Delete Retrackt
i Insert i AR
[ Local...
et ] el = | S ! befriien | opons | T Pocketing.t 2 x|
?\’Iode: IBuiId by user j i
1 1pmm
To modify geometrical parameters i mmm\ ' 2.
of a macro, double-click it. i | : 2
pe ]| (Bl ] 1] ?
E;X ;x E @ oK I e Cancel I
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Creating Your Own Macro with Cutter Compensation(1/2)
Cutter Compensation (CUTCOM instruction) can be generated for all operations
which machine with the side of the tool.
The compensation can be defined:
» On Approach, Retract, Return to finish pass, Return between levels macros.
» CUTCOM/LEFT or CUTCOM/RIGHT can be activated.
w CUTCOM/OFF is generated to deactivate the cutter compensation.
@ Select the Macro tab page in the operation i Hacro Hanagement
@ oo Build by user
E © Retract Retract.1 Build by user :
@ Select the macro type (Approach, Retract) 1> i nasact e
110 Linking Approach Linking.1 Build by user H
1 © Returnin a Level Retract Return in a Level.1 Euild by user H
: & Return iljn.aLevel Approach  Return ir!a.Level.l Bu?ld by user E
@ Select a mode between a predefined macro or a macro ; ;iélhlp e L
Bu"d by user :—Current Macro Toolbox E
i DdeFinition I Cptions | /'\ E
E i e:IBuiIt:I by user 3 LI E
@ Select the point where Cutter compensation must be ; <_u |
inserted in the macro path ; |
% @ Click icon ‘Add PP word list’ or use ‘PPword list’ with the :
g contextual menu on this point | 5
EEERE(D Sn AL
g | ?‘ﬂ i
S : 5 !
© \_/
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Creating Your Own Macro with Cutter Compensation(2/2)

O,

@

PPtable are defined on the part operation)

with parameters

Select the appropriate NC_CUTCOM syntax in the
displayed list

NC_CUTCOM_ON - activates compensation.
CUTCOM/LEFT or CUTCOM/RIGHT

(The valuation LEFT/RIGHT is automatically defined by
the system in order to respect the machining side)

NC_CUTCOM_OFF - deactivates Compensation.
CUTCOM/OFF is generated

Click Apply. The syntax will appear in PP Words
Selection and on 3D viewer.

PP words Selection
1

MC_CUTCOM_ON

Copyright DASSAULT SYSTEMES

Click icon ‘To access PP table’ in the PP Words selection dialog box
(Note: this icon is accessible only if a machine and an associated

Select the Major Word ‘CUTCOM’ in the displayed list (Major Words

PP Words Selection Assistant

2l
el

[~ Type of Major Wards

||Majnr woards with parameters

— Major Words ———Minor Words

1
— Available Synkaxes -

I

1

'

1

1

1

1

1

i

i

1 e

! larcsLe
| ||AsLGRE
1 [|AURFUN
| |[BREAK
1 [CAMERS,
1 |leHECk
1 (|cLame
! ||cLeare
1 ||CLRsRF
COOLNT
CORNFD

= Type of Major Words

|[Major words with parameters = N\ —
—Major Words —— —Minor Words A _:
AIR. <] |[zpTzsL s |
ARCSLP 4PT15L o = — !
ASLOPE SPT CUTCOMJELEFT 1
AURFUN ABRIS CUTCOMYBLEFT, 847, 5,500,861, 860 1
EREAK ADIUST CUTCOMYRLEFT, 847, 5,500,861, 862 S
CAMERA ALL CUTCOM{ROFF
CHECK ANGLE CUTCOM/ROFF, 247, 8,500
CLAMP ANTSFI CUTCOM{BRIGHT
CLEARP ARC CUTCOM{OM, XYPLAN e
CLRSRF AT CUTCOM/ON, YZPLAN
COOLNT ATANGL CUTCOM{ON, ZXFLAN
CORNFD AUTO CUTCOM{OFF, ¥VPLAN
COUPLE AVOID CUTCOM{OFF, VZPLAN
AHIS CUTCOMJOFF, ZXPLAN
CVCLE = [reas =l fcurcommerT,vpLan
~Filter Filker CUTCOMJLEFT, YZFLAN =
|| IC i ool

= Current Selection

\[me_curcom_om
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