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Multi-Pocket Machining

About this course

Objectives of the course

Upon completion of this course you will be able to define Multi-Pockets
Operations:

- Power Machining
- Multi-Pockets Flank Contouring

Targeted audience

NC programmer knowing how to work with CATIA V5 Parts and already
skilled in Machining product

Prerequisites

Students attending this course must have knowledge of CATIA V5
Fundamentals and Numerical Control Infrastructure
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Multi-Pocket Machining

About Multi-Pockets Operations

The Multi-Pockets operations provide you highly
productive global rough to finish machining
strategies.

MPG delivers a process focused solution
to machine multi-cavity parts such as
structural prismatic parts or aerospace
structural parts.

This breakthrough solution delivers to NC
programmers the possibility to machine
multi-cavity parts with a mix of roughing
and finishing tool paths.

The Multi-Pockets operations enable to
machine the part in a global and automatic
way that drastically reduces the
programming time.

Multi-Pockets Flank contouring operation
is useful for the machining of part having
multiple pockets with an obvious view
direction.
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Multi-Pocket Machining

How to Access Multi-Pockets Operations

@ Menu > Start > Machining >SPMG/ SMG/ AMG

( Start } ROWIANS  SmatTeam File  Edi
MPG is an add-on product to all
milling products (PMG, SMG, AMG)

Infrast-ucture L4

-

Mechanical Design

-

3 1ape

Analysie 2 Simulatizn

-

AFC Plant

-

@ Select Manufacturing Program.1

Cigital Mockup

Equiprrent & Syskems

@ Select Power Machining Icon in Multi-Pocket
Toolbar

Cigital Process For Manufackuring

Frismatic Machining
Surface Machining
advanced Machining

Fachinng Sinulation L4

Inspection k

S [T Manufacturing Rewvies

s=  STL P.apid Protokyping

m@lti-lﬂnckﬂts Cperations |

]L!:[
E
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Multi-Pocket Machining

Creating a Multi-Pockets Operation: General Process

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

@ Type a line of comment (optional)

@ Define operation parameters using the 5 tab pages

—= 1 | 8B | A | BEC

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

Power machining.1 1 l‘ﬂ

Comment: |No Description

Mame:  |Power machining. 1 N { )

=
8
Offset Group:

Feature:

N

ik | 85 | 862 |

Mone

Surfacic Feature. 1

|4

|D0uble click to edit Offset on check

Offset on part : fmm

1~ Limit Definition
Side to machine

Stop position:

= ;
Mirimurn thickness to machine: Iu,gmm @
IIn fe! j

[er k2

Offsek:

@ ok I Praview l o3 Cancell
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Multi-Pocket Machining

Power Machining: Geometry

You will see the options in the Geometry tab of Power Machining.

Power machining.1

Mame: |:aner machining. 1

Cormment: |No Description

e (26 ) e | B | 8RC |

Offsst Group: Mone

(R

Feature: Surfacic Feature. 1

Move the cursor over a sensitive area.

Offset on part; Tmm
Offseton check : 1mm
Rough stock

A ~
i

B
Minimum thickness ko machine: Ig‘amm E

21

Limit Definition

|Side bo machine: IIns"jg

Stop posikion: IOn

|Offset: Ormm

[ 1gnore hales on stack Diammeter: I 10T E

[ Compute with taal holder (Offset on assembly: I Omm E

Foree replay I

@ Ok l Freview

oy

| & cancel |
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Multi-Pocket Machining
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Presentation (1/2) | &

This Tab Page includes a sensitive Icon
dialog box that allows the selection of:

-----------------------------------------------------------------------------

# A and B : Rough stock and Part + Offset on part : 1mm
i ° . Offset on check : Omm Houghs stock

Multi-pocket operation will remove all P Safety plane!
stock material in order to obtain final ;  Slart point{s) _, L el |
part. Offset can be applied on part. ] 7 =2 . :

@ C: Check (optional)

Elements to avoid during machining.
Offset can be applied on check.

@ D and E : Top and Bottom planes

Define them to limit height machining

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining
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Presentation (2/2)

This Tab Page includes a sensitive Icon
dialog box that allows the selection of:

-----------------------------------------------------------------------------

» F : Imposed planes (two groups) | Offset on part : 1Tmm
Force cutter to machine in this plane . Offset on check : Omm Rough stock

(global offset can be applied on each Start point(s) ‘ o
group) E . 2

oafety plane.

w» G : Limiting contour

Re-limit machining area after stock and
part definition

@# H : Center zone order

Define pocket machining order

= | : Start Point (optional)

Impose start point in open area (not in
pocket)

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining
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Geometry Parameters (1/9): Rough Stock and Part

Rough Stock and Part definition example:

M

ROUGH STOCK

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining
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Geometry Parameters (2/9): Rework Capability

Rework definition:

Stock definition can be either at Part Operation level or Operation level. To benefit
from rework capability, don’t define stock at operation level.

Therefore algorithm will compute ‘actual stock’ taking care all previous operation
defined (even non- Cavities Roughing operation)

Do not forget to select Force Replay button to update this ‘actual stock’ if needed.

It is recommended to use helical strategy for rework computation in order to have
an optimized toolpath.

Minimum thickness to machine parameter:

When using rework capability one can use this e e L R A e B e R DRI IR R RTREET |
parameter that specify the minimum thickness : '
taken into account for computation.

Ignore holes on stock:

When you select the check box Ignore holes on stock, holes
on the rough stock are ignored. Then you can define the
diameter under which holes are to be ignored.

| Diameter: [
1 ' Ignore hales on stack | 10

Compute with tool holder: | [ Compute with tool holder | OFfset on sssembly: [y =

You can compute the tool path by selecting this option
to avoid collisions with the tool holder. When this check

box is selected, you can define an offset on the tool

holder assembly. When this check box is cleared, the

tool path is computed only with the tool.

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

Geometry Parameters (3/9): Outer Area and Pocket Area

w Outer part and pocket definition:

# Pocket area: all area tool contouring
is touching the part.

4 Quter area: all area which is not
pocket area.

Depending on which z level plane the
area is analyzed

@ Outer part and pocket notes:

# It is not only a geometrical concept.
It is a function of: Part, Tool diameter
and Stock.

# Part can be composed of
different elements depending of tool
diameter. A pocket can become an
outer part.

Copyright DASSAULT SYSTEMES

Outer Area

\‘ Pocket Area
\ | '
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Geometry Parameters (4/9): Important Note

Tool diameter impact on outer and pocket area:

All area tool contouring is
touching the part. Hence it is a
. pocket area.
A

Outer part area ——

Pocket area —_— | | | | |

Same geometry but with a
smaller tool diameter, this
time all area tool contouring
is touching the part and the
stock, so it’s an outer area.

A

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

Geometry Parameters (5/9): Z Level Plane Impact on Area

Example:

Cut plane 1

Cut plane 2

’\w“‘—\_\
Cut plane 1 rl h

Outer part area I:l

Cut plane 2

Outer part area I:l
Pocket area I_llﬂ_l
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Multi-Pocket Machining
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Geometry Parameters (6/9): Limiting Contour

Limiting contour is used to restrict machining area to i Definion
dedicated pockets. You must define a closed contour {Fitamechine inside [

with Edge selection wizard then specify Side to machine ~ {*®™*™" fo =l
(inside or outside) and Stop position. i 5

El
J@@Q/;@@@ & 0K & Cancel

Line selection: This wizard allows to select
quickly contour elements (navigation).

Rough Stock

Restricted A

Offset = 0Omm i Side to machine:
Lo outside
. en Lo —on

in o out

Side to machine:

Inside
Offset = 5mm | | Offset = - 5mm
out i '
on T Offset +!
in | .
ou
on lOffset -
in

<:: Positive Offset => offset to outside

Side to machine: Negative Offset => offset to inside

Inside

Side to machine: Inside

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

Geometry Parameters (7/9): Mask Methodology

It is not advisable to use limiting contour to describe the part at the end of roughing.

Here the mask methodology is preferred:

Define a mask surface (describing the part at the end of roughing) and select it

as a part in the user interface.

Limiting Contour

Negative points:

Copyright DASSAULT SYSTEMES

Positive points:
Limiting contour can be crossed by tool tip Part elements are not
Limiting contour impact on outer and part area necessarily connected.
Need to manage offset
Offset is function of Tool diameter, thickness
on part.
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Geometry Parameters (8/9): Important Note

Limiting Contour impact on outer and pocket area:

Outer part area ——

Pocket area —_— | | | | |

Limiting Contour

Blue zone is still an outer part
area, because tool contouring
cannot be performed only by
touching the part.

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

STUDENT GUIDE
Student Notes:
Geometry Parameters (9/9): Important Note
Mask impact on outer and pocket area:
___________________________________________ Part
....................................................................................................... : I Stock
-]
] /
--------------------------------------------------------------------------------- E :
) Outer part area —»
i
............. :
2
............ : Pocket area — | | I | |
t
:
)
---------------- E I
-
......... 3 Stock
/ Mask (selected as Part)
In this case (Mask = Part);
tool contouring is performed
only by touching the part so
it’s a pocket area.
% Using Mask definition, open
2 pocket is transformed in a
3 pocket area.
Copyright DASSAULT SYSTEMES 20



Multi-Pocket Machining

STUDENT GUIDE
Planes (1/4): Top and Bottom Planes Student Notes:

Top and Bottom Planes offer capability to restrict height of
machining area.

These planes are used in cut depth computation.
(see Strategy Tab section)

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

Planes (2/4): Imposed Planes

Top and bottom planes with maximum depth of cut allow to define cutting planes.

Adding to them, it is possible to define Imposed cutting planes, manually or using auto
search on part. Imposed planes are the planes to which the cutter must positively reach.

N

| Nl

Initial step: top and bottom planes selected,
max. depth of cut = 10

=> 3 Cut plane automatic computation

Copyright DASSAULT SYSTEMES

TOP (Z=30)

A

Cut1 (Z=21.7) 8.3
Y
A

Cut2 (Z2=13.3) 8.3
Y
A

Cut3 (Z=5) 8.3
Y

BOTTOM (Z=5)
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Multi-Pocket Machining

STUDENT GUIDE

Planes (3/4): Imposed Planes Student Notes:

Adding imposed plane with search plane capability:

Select right mouse button on imposed plane sensitive picture then select Search/View
menu, the window as shown below will be displayed:

Search
—MNot selected ———————————————— —Selected
Depth | Area I Depth I Area I
35mm Q054,935 15mm 3150,935
S 17072542
Ornirn 33000
.i’
=
TOP (z=30) T
@ oK I GCantell »
—.
Cutl (z=227) ¢ /3
A
! 7.3
Z= 8 imposed plane added Cut2 (2=15.3)
7.
=> Cut plane 1 and 2 re-computed, v 3
extra cut (z=8) added. Extra Cut3 (2=8) P
Cut4 (z=5)

Bottom (z=5)

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

STUDENT GUIDE
Planes (4/4): Notes Student Notes:

Offset:
All planes (top, bottom, imposed) can be modified using offset capability.
Cutting plane will always strictly respect the offset plane.

Two groups of imposed planes are existing in sensitive picture thus allowing to define two
different offsets on imposed planes.

Adding Imposed Plane with Search/View capability:
Scanning is performed on all planar surfaces of the part or only the planes that can be
reached by the tool you are using (small pockets and counter-draft area are skipped)

Be careful, offset on imposed planes has to be greater than the global offset on part,
otherwise it will not be respected.

Adding imposed plane manually:
Any plane can be selected (physical part plane, plane created in WFS workbench etc)

Selection:

System automatically check if selected plane is normal with tool axis (e.g. if plane selection
is refused, check operation tool axis)

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

STUDENT GUIDE

Student Notes:

Start Point and Zone Order (1/2)

w Start Point restrictions:
# Only for outer part area (no pocket).
# Only helical mode.
# Defined point must not be in collision with
Part or Stock.

*:JF___Ela:hining Axis System, 1

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

Start Point and Zone Order (2/2)

@ Zone order definition:

It is a capability to define pocket order machining
(either outer part or pocket).

It is used to manage stress on part for example.

Zones will be machined in the selected order.
It is possible to machine only selected zones.
(Right-click on zone order)

"""""""""" l

Select

Remaove
E Analvze. ..
Inside ( e
[ Machine only ordered areas
/

Select zones

Copyright DASSAULT SYSTEMES

Pocket

Zone Ordering

Outer Part
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Power Machining: Strategy

You will learn the options in the Strategy tab of Power Machining.

Power machining.1 ﬂll

Mame: IPower machining. 1

it | A5 | B8 |

Camment: |N0 Description

8

—Tvpe
|Machining strateqgy: |Center(1) anly -v_! ‘

Mo¥e the cursor over & sensitive area,

General | Center | Side I

|—Center,|’5ide,|’Bottom definition
|Remaining thickniess for sides;

3mm 2
|Minimury thickness on horizontal areas: Omm ?

[ Machine hatizantal areas until minimum thickriess

Machiring tolerance: iD.lmm Q 2
Cutting mode! |C|imb .,I 2

Machining mode: g, bjane L”Pockets only j 2.

i w o8|

@ ok | Preview | @ cancel |

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

STUDENT GUIDE

Student Notes:

Presentation

This tab Page allows you to define

#= General parameters (which are common to
Center and Side)

. L " Type
#» Thickness, Machining tolerance and Mode e e

|Center{1) and Side(2) ﬂ

Mowe the cursor over a sensitive area.

The two separate tabs allow to define
dedicated Center and Side parameters:

o o g — ('@ @

Machining ‘ F.adial | Arial | HaM | Zane |

General ¢ Center 3 Side |
(2) (2)
e

E Tool path style: |Ba|:k and Forth ﬂ E

E A A |P.Fter Back and Forth =

E S | 10 @ ? E CenterSide/Boktom definition

E | E Remaining thickness For sides: |3mm @ 2
1 =1 :

! Fully engaged tool management: m i Minimumn thickness on horizontal areas: |Dmm 2

E [] Machine horizontal areas until minimum thickness

: Machining talerance: |I:I.1rnm 7
E E Cukting mode: |Clim|:| j ?
| Machining | fixial | E
i ' Machining mode:
1 Botkarn finish thickness: [0.05mm 7 ? J |Outer part and puckj [
E Compensation autput: |Nl:|ne j E

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

STUDENT GUIDE
. Student Notes:
Machining Strategy Type
Power machining operation allows you to define Center and Side tool path in a single
operation. It is possible to define only Center parameters in both types.
! e — ] ! e I e A 1
i Machining Stratng(CEntErl:l) ol > ﬂ ] EMachlnlng strategvt Center(1) and Side(z) ) ﬂ E
i Mowe the cursor over a sensitive area, E i Move the cursar awer a sensitive area. i
i e N O (2) 5
: @ ] : :
; ] i (2) (2) !
| i N (O] () (2) i
; (1) (1) e N © G ;
i General | i i General i
i Center/Side/Bottomn definition E i Cenker fSide Bottarn definition |
! |Remaining thickness For sides: [3mm = ? E 1 Remaining thickness for sides: [ 3mm B 2 i
{ Minimum thickness on horizontal areas: [omm 2 i { Minimum thickness on horizontal areas: | O 2 i
[ Machine horizontal areas until minimum thickness : | ] Maching horizonksl sreas unkl minimum tickness !
g Center only strategy selected. You need to define Center and Side strategy selected. You need to
£ only Center parameters. define both Center and Side parameters.
3
8
Copyright DASSAULT SYSTEMES 29
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General Parameters (1/5)

Power Machining is rough machining of
the part by keeping thicknesses on sides

and horizontal areas. {2) (2)
OERO L

You can define:
(oanera ) Center | side | e
Center/Side/Battam definition

Remaining khickness For sides: |3mm gl ?

©)
S

A. Remaining thickness

for sides. u ! ||

Minirmumn thickness on horizontal areas: |Elmm 2?

1| [] Machine harizonkal areas until minimum thickness

i Machining tolerance: | 0.lmm ?
B. Minimum thickness A i =l %
on horizontal areas _|_|_ || | Machining mode: =] owsrpatandpock =] 2 |
brachinng ——SETFT | i
. m lanual T i E
In Back and Forth strategy, machining I: G g ; 5
direction can be set manually using axis O Angles |
g  definition dialog box. It can be set [ = : '
i automatically using optimize option (right L 2 OR | ;
v mouse button menu). o = ?3 Select
é Feverse Direction I e
E @ oK I W Cancel I arl
2 Analyze...

Copyright DASSAULT SYSTEMES 30
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General Parameters (2/5)

Machine horizontal areas until minimum thickness
option:

Depending on cutting plane computed, horizontal area may
have till one cut depth remaining material. This cut depth

can be machined by using ‘Machine horizontal areas until - (23
minimum thickness.’

&)
CJ

o
o
[ 5%

E Center I Side: I

E Center/Side/Boktom definition
_______________ E Remaining thickness for sides: |3mm 2? E

! [Minimum thickness an horizontal areas: Inmm E ? ]
—— o —— — 1[ —— - i Machine horizontal areas unkil minimum thickness ]

If this option is activated, it will force
to have one extra path on this j

horizontal area to respect minimum | f—=-——=—=—=—=—==—=
thickness.

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

General Parameters (3/5)

Machine horizontal areas until minimum
thickness example:

Femaining thickness For sides: Igmm|

r
1
1
1
1
1

1
1Minimum thickness on horizonkal areas: Izmm
1

_a_c_hi ne horizontal areas until minimum thickness.

2 mm

2 mm

Machine horizontal areas until
minimum thickness - Not activated

Copyright DASSAULT SYSTEMES

Bottom plane = bottom
of pocket + 2mm offset

[y Ry SRSy Ry Sy Sy Sy Sy S

IRemaining thickness for sides: E

! PR . -
Minirmurn thickness on horizontal areas:
1

|2mm

<iﬁﬁachine hiorizonkal areas unkil rinirmunn thickness |

Machine horizontal areas until
minimum thickness - Activated

STUDENT GUIDE

Student Notes:
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Multi-Pocket Machining

General Parameters (4/5)

Global offset on part vs. imposed plane vs. automatic detection of horizontal area

Global offset on part: This parameter is virtually Imposed plane with
creating a new part including this offset. 0.2mm offset

w Case 1:If an imposed plane is defined on top of

stiffener with 0.2mm offset Offset on part = Tmm

1

+ There will not be any tool path on top of
stiffener (imposed plane is not visible)

+ There will be machining at this height while it
is not in collision with the part

w Case 2 : If automatic detection is used with the
option machining until thickness (still 0.2mm)

4+ There will be a machining path at 1.2mm
height

Copyright DASSAULT SYSTEMES

Case 1 Case 2
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General Parameters (5/5)

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

© Direction of cut definition:
# Climb: The front of the advancing tool
cuts into the material first.

# Conventional: The back of the
advancing tool cuts into material first.

Wl Y e

i Cukting mode:

I Machining mode: By plane

« Machining mode (refer to outer part and pocket area

definition):

This option allows to select geometry machining between

4 Outer part and pocket,
# Pockets only and
# Outer part

i Machining tolerance: [0, 1mm =

| clib =

leuter part and pockets j i

« Sequencing:
# By plane or
4 By area

STUDENT GUIDE

Student Notes:
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Multi-Pocket Machining

Center Parameters: Machining tab

[l
i
3
i
=
o
i
[l
11

Radial | fdal | HEM | Zone |

Tool path style: IBack and Farth

: |

i o :
i Sl s I.C'.Fter Back and Forth j E
; Contouring pass rakio: I 10 E ? E
; Mumber of conkours: L ? i

Fully engaged tool management:

Helical
Concentric

Back and Forth

The Fully engaged tool management option is detailed in SMG Roughing. This option is used to
optimize the management of tool overload in roughing. Based on automatic detection of full diameter
engagement situation, the user has the ability to manage the tool overload by: Feed rate reduction,

Extra machining planes or Addition of trochoidal paths.

The main target is the reduction of the machining time and tool life improvement for hard material

machining.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

35



Multi-Pocket Machining

STUDENT GUIDE

Student Notes:

Center Parameters: Back and Forth

Back and forth strategy definition:
Tool is moving following selected direction.

The machining direction is reversed from one path to the next. -----------------oocoeeeoeeooooooo |
tachining | Radial | Boxcial | HaM | Zone | )

el i} e |Back and forth | i
Optimize option let the algorithm i ! -ontouring pass: |.0.Fter Back and Forth - i
choosing direction in order to minimize P m = 2 5
change of direction in tool path. : ; ;
e ; | ;
1 Sellzde = I LR kb b e et
5:“7 Opkimize
i_ Analyze. ..
The contouring passes can be applied Prior or After the back -
i Tool path with
and forth passes. {

Back and forth

In ‘Prior mode’ it is possible to define a multi level
contouring pass (in order to manage tool loading).

USSR Up RSP

. . 1
E fontauring pass: |Priu:ur ko Back and Farth j 1
1 1
I . . i
v Conbouring pass rakio: [ (=] 2 |
5 | ;
! Mumber of contours: |3 @ D, |

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

STUDENT GUIDE

Student Notes:

Center Parameters: Helical (1/4)

Helical strategy definition:

Tool moves in successive concentric passes from
the boundary of the area to machine towards the @ Radial | fodial | Hsm | zone |
interior or from the interior to the boundary. IEplhe e relcal :

] i Helical movemnent: Eoth E
¢ Helical Movement: ; Outward

I3 always stay on bottam

I3 Forced cutting made on part contour

# Inward:
Tools start from a point on
zone boundary and follow
concentric passes parallel to
boundaries towards interior.

Tool path with
Helical

|

4 Outward:
Tool starts from a point inside
the zone and follow concentric
passes parallel to boundaries.

Copyright DASSAULT SYSTEMES
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Multi-Pocket Machining

STUDENT GUIDE
Center Parameters: Helical (2/4) Student Notes:

4 Both:

» For pockets, the tool starts from a point
inside the pocket and follows outward paths
parallel to the boundary.

= For external zones, the tool starts from a Pocket
point on the rough stock boundary and ’
follows inward paths parallel to the
boundary.

Outer part

Inward

Copyright DASSAULT SYSTEMES
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Center Parameters: Helical (3/4) Student Notes:

. 1 Radial Bl HaM z E
Forced cutting mode on part contour: : S e e e

Tool path style:

IHeIicaI
With ‘Forced cutting mode on part contour’ is i Helical movement: oo+ 2

deactivated, outer part in helical inward style,
contouring pass is in Conventional cutting
condition even if Climb cutting mode is
selected.

I always stay on botkom

I Forced cutting mode on part contour

Option OFF:
# Inward

# contouring pass is not
respecting climb

With ‘Forced cutting mode on contour’ is
activated, contouring pass is now in
climb cutting condition. The tool goes
round the outside contour of the part
before continuing.

Option ON:
4 Inward
4 contouring pass now in climb
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Center Parameters: Helical (4/4) Student Notes:

Always Stay on bottom:
It is possible when there is no collision and with
tool staying in the machining plane.

The tool to remain in contact with the bottom of the
pocket when moving from one domain to another.
This avoids unnecessary linking transitions.

Linking transitions

Option OFF: B ———
4 Approach macro
# Retract macro

4 2 linking movements

Option ON: —_—
#® Approach macro
# Retract macro

#® No linking movements
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Center Parameters: Concentric

Concentric strategy definition:

&

*

@
&

®

Copyright DASSAULT SYSTEMES

Tool is moving following concentric passes.

Tool removes the most constant amount of
material possible at each concentric pass.
Tool is never fully engaged in material.

Tool path is always respecting given cutting
mode.

Approach macro is only helix one.

STUDENT GUIDE

Student Notes:
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Center Parameters: Radial tab Student Notes:

There are four different ways to define distance
between passes:

# Overlap ratio Machining fxal | HsM | zone |

# Overlap length i e Stepover length =] 2
& Step over ratio i Mazx, distance between pass g:z:::; Ir:ntg;:h
& Step over Iength i Tool diameter ratio; Bl il
Overlapping
Overlap ratio: Overlap length: )
It is the overlap between two = Itis the distance betweentwo | -
passes, given as a percentage B “_J \I passes with respect to a tool - "_J 1
of the tool diameter. | ! diameter ratio recovery. . !
— i

Stepover

Stepover ratio:

It is the stepover between two
passes, given as a percentage
of the tool diameter.

Stepover length:
It is the maximum distance
between two passes.
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Center Parameters: Axial tab Student Notes:

Maximum cut depth:

It defines the maximum depth of cut per axial level.
This value will be respected for each axial level fmmmmmmmmmmmeeeooos
from top to bottom plane.

Maximum cuk depth: |5mm E b i

: Variable cuk deeths I E
Variable cut depths: 21|
It allows to define different values of From [T [ M, cutdopth | |Distance from top: [Tgmm (2]

. . Top 10rirn 2
maximum depth Of Cut dependlng on 10mm Eottam Smm Max, cut depthe [omm
axial levels. | A {
Remaoye i

£ @ Cancel i

Copyright DASSAULT SYSTEMES
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Center Parameters: HSM tab

High Speed Milling technological parameter:

In order to be compliant with machine technology, this
parameter allows to avoid corners in toolpath, by
defining the minimum radius of tool path.

It is possible to have a different cornerization on
part contouring (most of the time a smaller one to
reduce rework).

Center cornerization is linked with ‘Step over distance’.

A warning message as shown during Tool path
computation is raised in case of incompatibility and if the
value is set at maximum.

Manufacturing Warning i(j
f' ‘iith-H3M and helical mode, the corner radius must be less than half
f s the stepover distance, It has been Forced to this walue.

DK |

Corner radius:

It defines the radius of the
rounded ends of passes.
The ends are rounded to
give a smoother path that

is machined much faster.
The corner radius is not
applied to the finish path.

Corner radius on part contouring:

It specifies the radius used for
rounding the corners along the Part
contouring pass of a HSM operation.
This radius must be smaller than
Corner radius value.

STUDENT GUIDE

Student Notes:
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Center Parameters: Zone tab

Zone definition:

This parameter is acting like a ‘pocket filter’,

; . ! Machining | Radial | Axial | Hsm C
which means small pockets will be removed. : | | |
i ' Pocket Filker

To be activated you must define a “non- i The non cutting diameter is 17 mm

CUttIng diameter (DnC)” parameter in tool EThe smallest pocket length is 44,2 mm E

description.
i- Geomekry | Technology I Feeds & Spesds |C§ <|>E
E Morninal diameter (D): |25mm E e g -qmmmqmmmpepmmmmmmqmm oo e .
E Cormer radius (Re): Iqmm i E 0 é
E overall lsngth (L) |10EImm E E | E
E Cukting length (Le): |50mm E E | E
E Length {I: |6Dmm i E r - i
| Body diameter (db) [5am : . _Re=4mm_ L || Dne=17mm |

@ameter (Dnc): I ); i ! 1

' i L7mm . i . I . D=25mm :

Based on this value the following formula is
applied to define the smallest machinable pocket
length:

XX(mm) = Dnc+D+2 x (machining tolerance)

There will not be machining path in pockets
where tool can’t plunge without respecting
maximum plunge angle.
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Side Parameters

Machining tab:

Bottom finish thickness: Define the
thickness value left on bottom of part
during last level of side finish tool path

Compensation output: Automatic insertion
of CUTCOM instruction in tool path to
manage tool compensation

Axial tab:
Maximum cut depth

Copyright DASSAULT SYSTEMES

General | Center

Aocial |

Botkom Finish thickness:

Compensation aukpuk:

STUDENT GUIDE

Student Notes:
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. . Student Notes:
Multi-Pockets Flank Contouring: Geometry
You will see the options in the Geometry tab of Multi-Pockets Flank Contouring . ﬁ i
Mame: | Mulki-Packets Flank Contouring. 1
Comment: |N0 Description
Q& Dot | 85 | 88 |
Move the cursor over a sensitive area,
Offset on part ; 1mm
Offset on check : 1mm
Offset on part bottom : 1mm
— Limit. Definition
Side to machine: IInside j
Stop position: IOn j
Offset: o
r— Collision Checking
Offset on tool: Orm
4 Offset on tool assembly: T
g
; Wl [o ]
%: -_ @ ok | Preview | & cancel |
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Student Notes:

Presentation (1/2) | &

This Tab Page includes a sensitive Icon
dialog box that allows the selection of:

@ A: Part T T e e D A A A LR P CELEEELEELELLEEEEEEEFEEEEEREEs !
. . + Offset on part : 1mm ;
Multi-pocket flank contouring ' Offset on check © 1mm
operation operation will machine the Offset on part bottom : 1mm
part with multiple pockets. Offset can E Safety plane

be applied on part. =i

= B :Drive
Element that determines the drive Par battomss
|
/ : imposead

surfaces to be followed by the flank of
the tool.

w C: Check (optional)
Elements to avoid during machining.
Offset can be applied on check.

w D and E : Top and Bottom planes
Define them to limit height machining.
Offset can be applied on part bottom.
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. Student Notes:
Presentation (2/2)
This Tab Page includes a sensitive Icon
dialog box that allows the selection of:
@ F :Imposed planes Uﬁsﬁtﬂnpar’timm --------------------------------------------
Force cutter to machine in this plane %t ol chec;: ; 1""'"? :
(global offset can be applied on each | St on part bottom : 1mm Safily plane
group) Tk ,‘@D E
w G : Safety plane @ B Top |
The plane that the tool will rise to at the Spt e
end of the tool path in order to avoid L.r:ﬂ.l_r: \
collisions with the part. Fn
G imposed
@ H : Limiting contour
Re-limit machining area after stock and '
part definition. It is a 2D limitation along
the view direction
© @ |:Pocket zone order _
g Define pocket machining order ___________________________
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Multi-Pockets Flank Contouring: Strategy

You will learn the options in the Strategy tab of Multi-Pockets Flank Contouring.

Multi-Pockets Flank Contouring.1 b i

Mame; I Multi-Pockets Flank Contouring. 1]

Comment: |N0 Description
8B | A | 882 |

86g,

|M0va the cursor over a sensitive area,

Machining | Stepover | Finishing I Tool Axis i HsM |C0mpa;: ||>

Machining tolerance: m 2
IMax discretization angle: m ?
Cutting mode: lﬁ #
Machining made: g, nlare L"Outer part and pockets j 2

8

@ ok | preview | & cancel |
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Multi-Pocket Machining

Strategy (1/3)

Machining

= Machining tolerance: Value of the maximum
allowable distance between theoretical and :‘T

computed tool path.

w» Max discretization angle: Maximum angle
between two consecutive points that the
machine is able to achieve.
» Machining mode :
By plane: The whole part is machined plane by plane

By area: The whole part is machined area by area

Select geometry machining between Outer part and
pockets, Pockets only and Outer part

Stepover:

It defines Radial and Axial parameters.

Copyright DASSAULT SYSTEMES

e R — e

Machining tolerance:
Mayx discretization angle:

Cukting mode:

ID.EISrnrn E ?
IIBDdeg E 2
| ctimb = ?

Machining made: (g, plare

w Cutting mode:

jIOuter part and pockets j 2

Climb Conventional Either

1
i
1
| Sequencing:
1
1

IRadiaI first j ?
—Radial Strategy
Diskance between paths: 1rmm ?
Mumber of paths: I 1 E ?
— fxial Strategy
Diskance betwesn paths: Smm ?

STUDENT GUIDE

Student Notes:
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Strategy (2/3)
| Wachining | Stepover @ Tool&xis | HEM |compd ([ |
FInIShIng i Made: ISide finish at each level & bottom j 7 i
. E Side Finish Ehickness: Omm 2 E
Modes. Side finish at each lavel & baktom j i E S b E
Mo finish pass | | e Orim ? ]
Side firish last level ! N — i
S;d;: F:;::h :.:thelziel : Bottom Finish thickness: Dmm 27 E
;:g::';i:izthtoainenanclﬁ lessel & bokbam E Distance betwzen paths: i 2 E
Side finish at last level & bottom ! ]
No finish pass: Side finish last level: Side finish each level:  Finish bottom only: Side finish at each
Only one Side Only one Side finish One Side finish The last passes level & bottom:
finish is added is added on the last pass is added by where the tool is Addition of Side
by side finish level level the finishing level in contact with finish at each level
the bottom detected and finish bottom
2 Side finish at last
5 level & bottom: ’
g Addition of Side
2 finish at last level ~—
E and finish bottom Side finish Side thickness Bottom finish
38 thickness on bottom thickness
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St rategy (3 / 3) Student Notes:

Tool Axis

w Fanning distance: The distance at the
beginning and the end of the motion

where fanning takes place. L e ?
Max tilk angle: m 2 i

w Max tilt angle: The max angle at which
the tool axis can tilt.

HSM | Machinng | stepover | Fishing | Toolads | oM [compd ([ ]!
w» Cornering: defines the corner radius. | 5 comerng ? i
E Carner radius: L 2 E
w Cornering on side finish path: The corner w iEnnnn e R :
. ~. R 9 ornering on side finish path: 2 ]
on side finish path radius value. 21 P—— — 5 ;

Compensation
@ Compensation output: { Stepover | Frishing | Tool s | HSM | Compensation | 4|
E Caompensation oukpuk: IND j ? E
] 211 3D Radial (POR)
%\ \ \ \ ] L. |mRadal-TPGHfed) [

| J
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No 3D Radial (PQR) 2D Radial- TIP (G41/G42)
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Managing Offsets

You will learn the offset management in detail.
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Case 1: Part Offset

Parameters:
4 Part offset =1mm (blue) - forbidden to go under this value
4 Max depth of cut = 3mm

(%)
_______________________________________________________ i)
E General | Cenker | Side I ! g
i —Center jSideBattom definition E Conditlon to be respected: 3_
||/ s e o 2 |t Offset on each horizontal area 2 part offset 3 E
Minirnur thickness on harizonkal areas: ormm 2 g- (%)
-
i [] Machine horizontal areas until minimum thickness i g 8
T m e mm T mm e O uw
Z=45 _me_/f\ A A A A 2mm_ +
Z=40 — £ £ e £ =
\6) E e £ S
Z=35 o o = (%)
& X X (+¢] X
Z=30 : © nLis 2.0 o ﬂx') 1‘2
- ™ vy orset=2mm
2=25 =
Z=20 2 NDN\ffant N [
</ orrset=omm ‘ m
z=15 4
v Offset=2mm @ N
Z=10
v 0ffset=1 mm
Z=05
1
Z=00 U @

g

Compute of the remaining material depth on horizontal areas =
H-D*N = Part offset + Min thickness on horizontal areas

: depth to remove
: max depth of cut
: number of level
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Case 2: Minimum thickness on horizontal areas

Parameters:
4 Part offset =1mm (blue) - forbidden to go under this value
4 Max depth of cut = 3mm

[
P e e , o
| General | Center | Side | : g
| [~ Center/SidefBattom definitian ! Condition to be respected: -y
 |Feotmel g et e s <felose [ = Offset on each horizontal area 2 part offset + B E
Minimum thickness on horizontal areas: |D.5mm = E Min thickness on horizontal areas (1.5mm) é cg,
L
1| ] Machine horizantal areas unkil minimurn thickness g 8
"""""""""""""""""""""""""""""""" O w
o=t 2mm_/1\ 4 4 4 4 2mm v
2=40 £ & £ —
[ e
&) - : £ 5
Z=35 (a2 o & C;’z
E & & ¢ J
Z2=30 : NELE 3.0 [ o —
- ™ y ornset=2mm
225 L) Offset= 4mm
-
z=20 @ Offset=3mm ‘
=15 (D
v Offset=2mm m _/
Z=10 3 Offset=4mm
Z=05 w
Z=00 @

Compute of the remaining material depth on horizontal areas =
H-D*N = Part offset + Min thickness on horizontal areas

: depth to remove
: max depth of cut
: number of level
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Case 3: Machine horizontal Areas until minimum thickness
Parameters:
4 Part offset =1mm (blue) - forbidden to go under this value
4 Max depth of cut = 3mm
L 4
E Genetal | Center | side | E g
E —Cen.te-r,l'Sidn?ll'Bnttom deF-initiDn ; Condition to be respected: o
[ e [ 2 Offset on each horizontal area = part offset + 2 E
Minimum thickness on herizontal areast g 8mm = 2| Min thickness on horizontal areas (1.5mm) 3™
] L
E [[] Machine horizantal areas unkil minimurn thickness g g
________________________________________________________ SS
245 1.omm v
Z=35
2= Offset=1.5mm
=% Offset="1.5mm
220 (2) —
&/ Offsét=1.5mim ‘ )
=15 Offset=1.5mm (3) &)
Z=10 3 ——
Offset="1.5mm —
Z=05 w B s
Z=00 @
B Compute of the remaining material depth on horizontal areas = Added plane to reach 1.5 mm
2 Part offset + Min thickness on horizontal areas On each horizontal area
‘é H : depth to remove
£ D : max depth of cut
8 N : number of level
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Case 4: Bottom Plane
Parameters:
4 Part offset =1mm (blue) - forbidden to go under this value
# Max depth of cut = 3mm ”
4 Define bottom plane with 0.5mm offset (Z=15.5) 2
=
sl s Conition to be respected: SE
! |Remaining thickness for sides: — o ! Offset on each horizontal area 2 part offset + % o
- . . i Min thickness on horizontal areas (1.5mm) a
1 Winimurn thickness on horizonkal areas: m 2. 1] 'S
i ] O ©
1 |C] Machine horizantsl aress unti minimum thickness ] ou
ii:z 2.05mm =1 = = 1 2.05mm v
= =1 6 E E c [
0 0 T
Z=35 13} 192/ 1524
Z=30 % 23 ﬂ g
= © Z.oImm » ~
Z=25 7~ 4.35mm
2220 2 3.45mm
5.5mm = | (a) _10.5mm___
Z=15 NG A A
Z=10 l ( 3 )
Z2=05 1
Z=00 U @
&/
‘%’i 1. Recomputed depth to have regular depth of cut: H( top-bottom)/N closest Added plane to reach
& than max depth of cut = 2.95 mm bottom plane (+ offset on
n 2. Compute of the remaining material depth on horizontal areas 2 part offset + bottom)
2 Min thickness on horizontal areas
3 H (top-bottom): depth to remove from top of the stock to bottom plane
£ N: number of level
8 The bottom path is done only in zones 1 & 5.
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Case 5: Imposed Plane
Parameters:
4 Part offset =1mm (blue) - forbidden to go under this value
® Max depth of cut = 3mm *
4 Define Imposed plane with 0.5mm offset - ------ (Z=20.5) o
o S . 8 e
o el | Condition to be respected: Ly
e s — 2 Offset on each horizontal area 2 part offset + % N
o _ : Min thickness on horizontal areas (1.5mm) a2
| Minirmumn thickness on horizontal areas: m 2. E -S
: : o ®©
gt e o o, ou
ii:zmmm E A E A E A 2-28mm \ 4
- [ |{ 6 £ £ £ |
N N N
Z=35 i~ i~ P~
7230 ““J_; 3.66mm % %
Z=25 3:22mm
i (2) ' ,
z=20 &/ 2.57mm W e —~
v (
2=15 8111 £ S 4
@) | == Il 378mm
A
Z2=05 1
(]
P 1. Recomputed depth to have regular depth of cut between imposed planes s g
3 until imposed plane: Recompute depth: H (top-imposed plane)/N closest than max depth of cut = 2.72 mm -l
s after imposed plane: Recompute depth: H (imposed plane-last plane)/N closest than max depth of cut = 3 g
5 2.93 mm =0
g 2. Compute of the remaining material depth on horizontal areas 2 part offset + Min thickness on horizontal é—u‘ﬁ
3 areas S
£ N : number of level o
S The imposed plane path is done only in zones 1, 3 & 5.

Copyright DASSAULT SYSTEMES 59



Multi-Pocket Machining

STUDENT GUIDE

Student Notes:

Case 6: Top Plane

Parameters:
4 Part offset =1mm (blue) - forbidden to go under this value
4 Max depth of cut = 3mm

[72]
4 Define Imposed plane with 1mm offset ------- (Z=35) b
e e e e e e I ‘_B E
| G | | Cent Sid ] s o
L G |d — Idf_'_e_ I ! Condition to be respected: S £
! Center|Side/Bottom definition : . S o (9]
| Remining thickness for sides: — ] Offset on each horizontal area 2 part offset + = 9
i _ : Min thickness on horizontal areas (1.5mm) a2
[ Minirmurn thickness on horizontal areas: m 2! ] -S
: : o ®
| [ Machine herizontal aress untl minimum thickness ] ouw
5mm 5mm
Z=45
£

Z=40 e 6 S = £ — v

Z=35 A - '(gr c% A '\

_ c S.1.4.16mm A o -

Z=30 E < c;é c>\<| [ =

z=25 o~ 10 N...1.-3.32mm n%

2 () , =

Z=20 b, \?/ 2:48imim ‘ g N

=18 Sy 1ea . /\/4) ®

= v 1.6dmm || ST U oo o

G) | 3.72mm

Z=05 w m

Z=00 \?/

1. Recomputed depth to have regular depth of cut between top and bottom planes (here = 2.92mm)

2. Compute of the remaining material depth on horizontal areas 2 part offset + Min thickness on horizontal
areas.

N : number of level

The zone 6 is not machined because there are upper top plane.

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 60



Multi-Pocket Machining

STUDENT GUIDE

Student Notes:

Case 7: Mix Case

Parameters:
4 Part offset =1mm (blue) - forbidden to go under this value

4 Max depth of cut = 3mm o
4 Define Imposed plane with 0.5mm offset - ----- (Z=20.5) § ) ©
+ Define bottom plane with 1 mm offset (Z=11) SE||2E §
el i e |2n S
— Center/Side/Bottam definition : Condition to be respected: é o s " g g
Remaining thickness for sides: o 2. Offset on each horizontal area = part offset + ES| |8 S oN
. . . ! - - - “ S
Minitm thickness on horizontal steasi — [G5mm (2] ? Min thickness on horizontal areas (1.5mm) 8 i 2 o 5 8
L] Mechine horizarkal areas unti minimum thickness —
Z=45
1.omm 1.5mm vl
(®)
Z=35
2=%0 i.5mm
Z=25
(o) —
Z=20 \?/ 1.omm m
Z=15 4 —
1.5mm —
z=10 K¢ I @ Gmm
| — —
1 —
Z=00 U @

Computed planes

1. Recomputed depth to have regular depth of cut between imposed planes Each 2.83mm
until imposed plane: Recompute depth: H (top-imposed plane)/N closest than max depth of cut = 2.72 mm
after imposed plane: Recompute depth: H (imposed plane-bottom plane)/N closest than max depth of cut = 2.83 mm

2. Compute of the remaining material depth on horizontal areas = part offset + Min thickness on horizontal areas

The imposed plane path is done only in zones 1, 3 & 5. Bottom plane is done only in zone 5.

Machine horizontal area - 4 paths are done in different zones (1st: zone1, 2nd: zone2, 3rd: zone3, 4th: zone4, 5th: zone6)
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To Sum Up

In this course you have seen:

Necessary geometrical elements to define Power Machining and Multi-Pockets Flank
Contouring operations

4 Part (can be composed of different elements)

4 Stock

4 Planes (top, bottom, imposed)

General parameters

Center parameters
4 Machining strategies of Power Machining
4 Helical, Back and Forth, both with HSM option
# Radial and Axial strategies

#» Side parameters

= Added Exercise
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