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Introduction

= This document is part of a set of documents that will develop a CATIA V5 methodology to
define a Strip Layout for Progressive Dies business.

® These documents will describe
& All the specific functions developed for the Strip Layout methodology,

& A scenario that will be used for demo or a step by step exercise for training,
this document

& A different scenario, could be used as speaker text to support the delivered video,
£ Some hints and tips,
= The user will run all the developed functions thru CATIA automatisms like Assembly
Templates, Power Copies, User Defined Features, Macros.

® The user needs to know how to use the basic functions of CATIA if he wants to understand
this entire guide.
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Aim of the methodology

= The aim of this methodology is to build the strip layout design of a metal part. Starting from
an imported IGES part or from a V5 part, this methodology, based on knowledge template and
macro tools, will enable the user to design the strip layout with many automatisms.

= A Part respecting lengths and dimensions will be created or an existing IGES or CATIA V4/V5
Part will be used.

= The strip layout design will be created in reverse direction from the finished part to the
starting plate.

* Then the final result may be used to design the Progressive Stamping Die.
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Strip Layout Methodology description
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Part to produce creation

Introduction

* This methodology works in opposite direction of the industrial process:
& In the industrial process, the strip layout begins with a metal plate to end with finished
product
& Whereas, in the strip layout methodology, we begin with the finished product and we go back
step by step until the starting plate in order to design all the strip

= So, the finished part is required to begin the methodology

= To have the finished part, you have a lot of possibilities:
& Create the part with Generative Sheet Metal Design features,
& Create the part with CATIA V5 Part, GSD, ... features,
£ Or, retrieve the part from IGES, STEP, ... or CATIA V4

* The creation or the import of this part will not be detailed in this methodology because it is
not specific to strip layout
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Creation of the finished part

4

= To create this part with Generative Sheetmetal Design features:
& Inthe Generative Sheetmetal Design workbench:
& Use Generative Sheetmetal tools:
% wall, wall on Edge, Extrusion...
% Flanges, Stamps...

b

Or

= Import this part from an IGES or V4:
4 The imported solid is a datum solid.

RSN

= MANDATORY: If you want to use a part with more than one body, do not use “Removed” as
body name. This name is used by the automation functions, using it may interfere the
complex geometries treatment.
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&

= In order to use some automatisms, the Part must have some specific publications (A solid
and a Line). So, whatever it is, a IGES, a V4 or a Sheetmetal Design Part, we must retrieve

these data.
Be sure that the part is in the correct orientation,

* MANDATORY, the upper face of the final strip will be coincident with the XY plane.

= In Generative Shape Design workbench create a line which will manage the orientation :

£ Switch to Generative Shape Design workbench.

% In the body containing the previously created or imported solid (or in a geometrical

set), create a point which will be used for the line creation

% In the same body (or geometrical set), create a line passing by the previously
created point and along Z-Axis in order to define the strip orientation (This line will be
the rotation axis used to place the part in the good position for the future X-Axis strip

design). It will be done later with the instantiation of a template

EE) sroviavs Fle  Edt  Wew Insert  Tools  Window  Help

IMechanical Design 4

T\ --5:/- lid.

Analysis & Simulation 4 sketch Tracer
o = -

| Maghn:-ung 4 : Imagine & Shape Paink, 1

g‘)_igita Mockup o . .

H o] se-Srrape-baie -
Equipment & Systems » Sl TR~ Line, 1
Digital Process for Manufacturing 4
Machining Simulation 4 =
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Part preparation for strip layout

Preparation of the structure (1 7 2)

= Open a new Product:
& Select File / New...
% The “New” window is displayed.
£ Select Product in the “New” window and validate with OK
% An empty product is displayed in CATIA in the Assembly Design workbench.

* Insert the finished part previously created or the file Part_for_strip.CATPart given with the
methodology:
& Select the Existing Component icon and select the new product in the tree
% The “File Selection” window is displayed.
4. Open the part to be striped.
. The component is inserted in the new product

@ i jews  Insert

CatalogDocument
CATImmbayDac
Selection:

,Ena\ysls

Applications

B

KPLEERS (E:)

i dsauef (F:)
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M—,
Brlan o pon: [ d)
R Fclupe [ - | Coneel_|
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I Ehow Preview e
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Isolation of the complex geometries

& As the Recognize function is unable to recognize all the sheet metal geometries, you need to
separate those areas of your part. You will use for that 3 specific function:
3D stamp removing
% This function helps you to isolate 2D and 3D stamps
Rib removing
L This function helps you to isolate ribs
Contour removing
% This function helps you to remove any geometry from a joined contour. The two
previous functions are particular applications of this one.

Ll I

= The result of this function is always the same. You will find, as result, a remove feature in
your part’s solid, a geometrical set containing the needed surfaces for the operation and a
body named “Removed” containing the isolated area.

SinE_Conbours

Applics

® Mandatory: You need to work in a product structure for all the functions to work.
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Removing Stamps ﬁ

= This function is specialized in 2D and 3D stamps removing.
& Launch the “Isolate Specific Geometries ” function
& Select the body in witch your working part is.
& Select a stamp edge, a reference face, and pick the part thickness parameter.

Isolate Specific Geometries

[Isulate 30 Stamp
JFace

“Remove Stamp Eﬂ.ﬁa
Stamp Edge : [Edga >

“Remove Contour /
iZanbour @ o seleckion

“Remove Edge.
Edge 1:
Edogs 2:
Edge 3:

ECE

'-Pal’t- .lm-_esﬁ__ :
Past Thickness : oo

[ Select Parameter From The Tree

@ ok | @ cancel | Freviem |

& Press OK
% The stamp is isolated
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Removing Ribs =T

= This function is specialized in rib removing.
4 Launch the “Isolate Specific Geometries” function
£ Select the body in witch your working part is.
£ Select a reference face, the four edges of you ribs, and pick the part thickness parameter.

Isolate Specific Geonnctries

Part Features

Remove Contou
Cankalr :

Remove Edge
Edge 1 :

Edge 3 : |Edge
Edge 41 [Edge
Part Thidness
Part Thickness : 12"""—@ [

[[] sekoct Parameter From The Tree

@ ok | @ caneed | preview |

42 Press OK
% The Ribis isolated

'-I-EE FartBody

Jj | Solid. 2

' Remove. 1
O
- Volume

¥ Volume to remove

urroundingLine

i Face to remove

oint_Contours
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Removing complex geometries

= This function unable you to isolate hardly every king of geometry, just entering its joined
contour and the part’s thickness.

# Click on the “Join” icon and pick all the edges of your geometry’s contour.

Elements Tao Join

Add Mode | Remove Mode |

| Federation ISub-EIemen@ 4| »

[ check tangency 'S Chedk connesity & Chec
(1 Simplify the result

[ Ignore erroneous elements

Merging diskance ID-ElEllmm
] angular Threshold ID.Sdeg

@ oK l iCanceIl Preview l

& Launch the “Isolate Specific Geometries” function
& Select the body in witch your working part is.
& Select a reference face, the contour of your geometry, and pick the part thickness parameter.

Isolate Specific Geometries 2=l

—Part Features

Types .

Reference Face : ng/

Remove Bdge
5 Edge : Ino selection

—Remave Contour

i,

—FRemove Edge

Edge 1 : no seleckion

Edge 2 : no seleckion
Edge 3 : no seleckion
Edge 4 : no seleckion
—Part Thickness

Part Thickness : |2mm

Ok l o Cancel I Preview
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& Click OK
% The geometry is isolated.

plane

plane

plane

=TTy

B

p————— i ———

ted From conkaur

Applications

* Mandatory: After isolation of complex geometries, Recognize has to be done if part is not
sheet metal solid for further operations.

Recognize Defi

Reference Face |Face.2

 Full recognition

Walls | Bends | Sktamps |Bend»§ <||.
Mode I Full recognition d

Faces to keep |DeFauIt (Mone) @

Faces to remove IDeFauIt (Mone) @l
Color | I - |

Display recognized Features I

Faces ko ignore |DeFault [Mone) ﬁl

) Cancell Preview l
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Publishing the elements ‘E{"?

= In order to use the previously created elements (a solid and a line), we must publish them.
& Launch the “Prepare for strip” function.

| Parameter, 1

Publications for Strip

—Features To Publish
Solid To Publish Recognize. 1
Line To Publish : Line.1

—Part Thickness
Patt Thickness

[ select Parameter From The Tres

Preview I

& Select your work body and your rotation line.
% The work body is copied and pasted as result with link.
% The work body, Join_Contour and the rotation line are published.

* Save the part

If other solutions exist to create the finished part, the process is the same:
& Create a Line

& Make the publications of the created Solid and Line.
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Strip Layout Preparation

Introduction

* One of the great advantages of this methodology is the fact that many parameters can be
changed when needed by the user

o
3
aa
3
ke

The length between two consecutive steps can be parameterised if you have internal rules.
The width of the strip layout can be changed,

The orientation of the part in relation to the X-axis can be chosen.

The user can customise embedding of two steps.

The user can chose between two construction modes.

* So, the preparation phase of the strip layout is essential in order to lay the finished part as
wanted and then design the strip layout.
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Preparation of the structure (2 /7 2) M

* Instantiate the Document Template published under the name of
“StripLayoutConstruction”:
Edit the new product by double-clicking on it in the tree.
% The new product is highlighted in blue in the tree
Select the Strip Layout Construct function
Set the Step_Length parameter to 55mm.
Set the Number_Of_Steps parameter to 12.
Set the Strip_Width parameter to 120mm.
To orientate the part along X-Axis set the Rotation_Part parameter to 60°
Close the “Parameters” window
Validate with the OK button
L The instantiated “Worked_Part” is displayed (in transparency) and the strip layout
tree is built.

g

ol o o o8 o o o

Strip (Part_for_Strip. 1)

Strip Construction x|

/ —Parameters
Ste Length |55mm E

Munber Of Stepsl 1z E
Striz wWidth I 120rmm
Raotation Angle |6IZI|

& K I GCancell

Structure description

* The *“StripLayoutConstruction” document template instantiates a product document
“StripLayout_Construc.CATProduct” made of two parts documents “Worked_Part.CATPart”
and “Strip_Construction.CATPart”

= “Worked_Part.CATPart” contains the “Worked Part” part on which the operations of
retrieving punches contours and organization of strip layout will be done
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= “Strip_Construction.CATPart” contains the “ Strip_Construction” part on which the different
steps (mainly stamping and folding) will be defined one by one in order to design the
Strip_Layout.

* “Final_Part.CATPart” will receive the final strip at the end of the process.

® Be sure the main partbody name is “PartBody”. This is mandatory in any language, if
needed, rename it

"ﬁ Worked Part (Worked Part.1)

| orked_Part

al I\ Parameters
@E Step_Length=50mm
E]E Number_Of _Steps=14
Strip_Width=80mm
[5]- Rotation_Part=90deg
Part_Thickness=1.5mm
J_ Relations
A

PartBody
-4 NewBody

I8

5 External References

Temporary_Body

IPunchiForce =0dahl

Parameters of the strip layout (1 7 4)

* Hide the component containing the finished part:
& Right-click on it and select Hide/Show

& The component is no longer displayed
= Edit the “Worked_Part” part by double-clicking on it:

% The “Worked_Part” part is highlighted in blue.

% You are no longer in “Assembly Design” workbench.
= Be sureto bein “Generative Sheetmetal Design” workbench
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& If itis not the case, switch to “Generative Sheetmetal Design” workbench by selecting Start \
Mechanical Design \ Generative Sheetmetal Design

Cenker Graph
Reframe On

Frop
E Open Sub-Tree
A a3 Chrl
% B Copy Chrl4+-C

ER Paste Chri+y
i Paste Special...
Deleke Dl
Support_Electrovanne. 1 object L
Camponents *
Representations ¥

Selechipsshs - - - -
' EMOWIA WS File Edit  Mew Insert  Tools  wWindow  Help

nfrastruckure 3 I

hanical Design & part Design

i Shape » .
D ble Click analysis & Simulation » &  Assembly Design
ouble IC - Machiring Y hetcher
g =g | ‘_)igital Mackup L2
Equipment & Systems » @1 Product Functional Tolerancing & Annotation
Digital Process For Manufacturing L4 —¢ Mold Tooling Design
IMachining Sirmulation 138
Knowledgeware » (9% 2D Layout for 3D Design
EMOVIA VS WP 3 :ﬁ Drafting
lD:ugic Control Modeling L3l e
evelopment » @-Q\TDiagram workshop
p'l Praductl E Core & Cavity Design
1 Completest. Product \i’!' Healing Assistant
2 Strip_Layo..catalog ﬁ Functianal Malded Part

3 StripLayou. . Product
4 Powercopy _,,catalog
5 PowerCopy_. Part _hg. Sheet Metal Production

g Sheet Metal Design

Exit J—’ Composites Design

Parameters of the strip layout (2 7 4)

= Verify that the body “NewBody” is in work object (underlined), if not right-click on it in the tree
and select “Define in Work Object”.
% The body “NewBody” is underlined.
= Unfold the part to get the unfolded result:
& Select the Fold/Unfold icon
% The unfolded result is displayed.
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Parameters of the strip layout (37 4) ﬁ

= Creation of the strip layout preparation area:
& Select the function Strip Definition
. The “Insert Object” window is displayed
& Select the Use identical name button
L Inputs have been selected.
& Select the face as shown on the picture below
% The same face selected for the previous recognize operation
& The selected face is displayed as “ReferenceFace” in the list.
& Select the edge as shown on the picture on the right
% The selected edge is displayed as “OuterEdge” in the list.
& Validate with the OK button
L The strip layout preparation area is now displayed with the visualisation of the strip
length in blue.
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|’5trip Definition Parameters
R

eference Face|Face \
F'ieFeren-:e Edge|Edge

ok | (@ Cankel| _Preview |

~ ﬁ Punches_Construction

Parameters of the strip layout (4 7 4)
= Just for information, inside “Worked_Part” part, the powercopy has created:
& Data_For_Strip to get the Part's boundary
J In Strip_Definition, there are:
% OverAll_Boundary_Data to define the overall boundary.
L Strip_Skeleton to have the boundaries of the unfolded and positioned part

% Punches_Construction which has 2 hybrid bodies
% Sketch_Punches where will be created the sketches for punches (direct

user action)
% Cutting_Shapes required for the creation of the stamping tools contours.
% The “2Steps_CuttingLine” which enable the embedded customization of the

strip.
L The “Point_2Steps_CuttingLine” which also enable the embedded customization.
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-3 Newody
Sheetmetal salid. 1
totate. 1
Infalded curve, 1
1

s_For_Strip

I -

PointE:xtremum. v+ %,

PointExtrernur. -

S

-

‘a
)
1
.

nnakation Sek. 1

Modification of the cutting line

* As you can see on the previous page picture, the cutting line (in green) intersects the
boundary of the two consecutive steps. In the chapter, we will see how to modify this cutting
line for it to separate the two steps without intersecting the boundaries.

4. Edit the “Point_2Steps_CuttingLine” ratio and set it to 0.69.
% The “Point_2Steps_CuttingLine” is between the two steps
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0, "_Ei oundar W

& Edit the 2Steps_CuttingLine sketch
& Delete the four Parallelism constraints.
& Modify the cutting line for it not to intersect the two steps boundaries.
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Creation of punch sketches (1 7 2) @1

= Mandatory: Define the “Sketch_Punches” open body as in work object to create the sketches
init:
& Click on Sketch Contour icon.
. The “Sketch_Punches” open body is underlined.

* To create all the sketches, it is possible to manually use the sketcher tools and the
“ReferencePlaneForSketches” as support (blue plane). As the aim of this methodology is not
to build sketches, the time of sketches creation will be saved by instantiating a powercopy
containing the punch sketches.

& Select Insert / Instantiate from Document...
% The “File Selection” window is displayed.

& Openthe “...\Part_for_strip_punches_contours.CATPart” file
L The “Insert Object” window is displayed

Center Graph
Reframe On
defShow

e 21
IGECUA Tools  Window pen Sub-Tree Reference: Funch sketches - g
Object Instantiation modes| e step startiation =l
@ B_o 4 Destination: Inside: = |[Sketeh_Punches
gndy Name:

% Body in a Set...
@ Geometrical Set...
@ Crdered Geometrical Set...

-

Annotations

Sketcher

Constraints
J—. iz Syskem, .,

v

%& Sheet Metal Parameters. ..
‘53 Recognize, ..

Wiews 4

Walls
Rolled Walls
Bending

@ ok | @ cancel | preview |

] emon

Cutking
Stamping
Transformations 7
Manufacturing preparation ‘-‘_ " s =~

%5 Instantiake From Selection...
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Creation of punch sketches (2 7 2)

& Select the ReferencePlaneForSketches plane (the blue plane)
& The plane has been correctly selected.
4 Select the OK button to validate
% The sketches are displayed and the sketches are available in the tree.ml
Reference! [Pt Becches 'ﬂ_]
=

Ersanbaluces inode: | Cne g ral it
[erit muatcan frmade: = |[Setch_Puretes

1
1
'

I
1
1
1
|
1
1
1
I
I
I

& Click on Sketch Contour icon.

& The “Sketch_Punches” open body is underlined.
% Create a Sketch.
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[

All the punch sketches should be created under “Sketch_Punches “geometric set. Sketch Contour function
automatically defines in work object to “Sketch_Punches” and makes a sketch in editable mode.

-
Show protected area Ty et

In the Strip Layout Design methodology, the stamps and other complex geometries that are not recognized
by the “Recognize” function of the GSM workbench are isolated using a dedicated function. Due to this
isolation, those regions get removed. At the step of creating punch contours, the user may gets confused
while differentiating between natural holes “protected area” in the part and the removed area in Isolation.

Hence a function is required to identify those regions for which punches are not to be
created.

= Click on “Show Protected Area” function.
* Protected area will be shown red colour.
= Click on “Show Protected Area” function again protected area will be hided.

-28 —
Progressive Die Strip Layout Design - Business Process Accelerators
© Dassault Systemes 2009 — Do not reproduce, copy or use without a license from Dassault Systemes




DASSAULT
SYSTEMES

Definition of the punch contours (1 7 4) g

= Create the external Punch Contours:
& Select the Punch contours function.
& Select the Punch type (External).
& Select on the screen (or in the tree inside “Sketch_Punches” geometrical set) the first
sketch.
% The “Sketch Punch” input has been selected and displayed in the “Punch Sketch”.
£ Validate with the OK button.

Cankaur
Punch Tvpe : |Eetarnal j
Punch Sketch :{sketch, 13

A Preview l

2 |

-29 —
Progressive Die Strip Layout Design - Business Process Accelerators
© Dassault Systemes 2009 — Do not reproduce, copy or use without a license from Dassault Systemes




DASSAULT
SYSTEMES

Definition of the punch contours (2 7 4)

& The first punch contour is displayed and an open body named “Punch” containing the
features has been created.
# Select (or pick in the tree), one by one, all the other external sketches of the
“Sketch_Punches” geometrical set
& After each selection, validate with the OK button
%, All the punch contours will be displayed and an open body named “Punch” containing
the features for each sketch selected will be created
& When all the contours are created, Close the function with the Cancel button (Mandatory in
order to avoid duplicate the contours)
L Every external punch contours have been well designed

Definition of the punch contours (3 7 4) J

= Create the internal Punch Contours:
Select the Punch contours function.
Select the Punch type (Internal).
Select on the screen (or in the tree inside “Sketch_Punches” geometrical set).
& The “Sketch Punch” input has been selected and displayed in the “Inputs” list.
Validate with the OK button

ol o F o F o
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Contour
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acePunch
& PyunchBou
PR, Skekch

Definition of the punch contours (4 7 4)

“Sketch_Punches” geometrical set
After each selection, validate with the OK button

Select (or pick in the tree), one by one, all the other internal

sketches
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of the

% All the punch contours will be displayed and an open body named “Punch” containing
the features for each sketch selected will be created

order to avoid duplicate the contours)

L Every external and internal punch contours have been well designed
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Strip Update ‘

= Click on Strip Update.
& Select No Lead Frame.
& Click OK
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Strip Layout Design

Introduction

= Now, as the strip layout is completely prepared, the phase of designing the strip layout can be
started

= As it was already explained, the start point of the methodology is the finished part, and step
by step the punching operations and the folding operations will be designed to reach the
starting metal plate

= The scenario presented here is one possible scenario. The objective here is to present all the
capabilities available thru the dedicated functions developed for the Strip Layout
methodology.
Of course it is possible to define a different strip

Creation of the first step: A Punching Step (1 7 2)

= Edit the “Strip_Construction” part by double-clicking on it:
.34 —
Progressive Die Strip Layout Design - Business Process Accelerators
© Dassault Systemes 2009 — Do not reproduce, copy or use without a license from Dassault Systemes




SN

2

SSAULT
SYSTEMES

L. The Strip_Construction part is highlighted in blue.

* Verify to be in “Generative Sheetmetal Design” workbench.
& If it is not the case, switch to “Generative Sheetmetal Design” workbench by selecting “Start \

Mechanical Design \ Generative Sheetmetal Design”.

Mandatory: Be sure to have PartBody name on the PartBody, this name is mandatory
whatever your CATIA language is, if needed, rename it

Insert  Tools  Window  Help

ENOVIAYS  File
rfrastructure 4 I
b @ Part Design

Edit

Wiew

Shape .
Analysis & Simulation v B®  Assembly Design
fMachining 4 ,,?t:. sketcher
'Qigital Mockup L3R
11? Equipment: & Systems » %3 Product Functional Tolerancing & Annatation
Digital Process for Manufacturing L4 ;, Mold Tooling Design
' Machining Simulation L4y
gy Knowledgeware » 9% 2D Layout for 30 Design
ENOVYIA Y5 YPM ¥ % Drafting
lDJgic Control Modeling :

3

b ‘@“ CATDiagram workshop
ﬁ Core & Cavity Design
\i{ Healing Assistant

evelopment

W' 1 Product1

1 Completest, . Product

2 Strip_Layo. .catalog §% Functional Molded Part
3 StripLayou. . Product g e il B

4 Powercopy _. .catalog et Metal Lesign

5 PowerCopy _..Part ﬁ?. Sheet Metal Production

Exit (:;J' Composites Design

E——————————————
'ﬁ Functional Tolerancing & Annatation

Creation of the first step: A Punching Step (2 7 2) J‘I'lr

= Create the punch tool and the material removed by the tool:
& Use the Punch trim operation function by selecting the dedicated icon.
-35—
Progressive Die Strip Layout Design - Business Process Accelerators
© Dassault Systemes 2009 — Do not reproduce, copy or use without a license from Dassault Systemes




75
DASSAULT
SYSTEMES

L. The “Create Cutting Punch” window will be displayed in top left corner of the screen.

Create Cutting Punch I 2| x|

Create Cutting Punch
Drestination Station |5tation1
Punch Boundary PunchBoundary

[ Mo Associated Material
@ Ok I [ Preview I

& Select the “Station1 — Last Punching” assembly feature.

& Select the right blue punch contour that will instantiate the punch to separate the finished
part from the strip
% The material removed by the tool has been added, the punch tool is displayed in
purple and these new features have been created in “Punchl1” and
“PositionningPunches” open bodies and in the “Stepl (Result_Of Step0)” body.
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Creation of the second step: Unfolding two bends (1 7 2)

= Add the step which will receive the unfolding operation: -Tf
4. Select the Add Step function by selecting the dedicated icon

—&dd station at the end

Station Mame m

— Insert skakion

[ Insert Station

Afker I j

- K I - Cancell Preview I
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& Enter the name of the station (i.e:“Folding 2 bends”).

& Validate with the OK button.
% The “Station2: Folding 2 bends” is created in the “PartBody” body.
% A parameter “Station2_FreeStep” has been created and set to 0.

Creation of the second step: Unfolding two bends (2 7 2)

= Unfold the two bends:
& Select the Unfolding icon (%)
% The “Unfolding Definition” window is displayed.
& Select the faces as shown:
% The blue face as Reference Face, the red faces as Unfold Faces (either the
internal or the external face of the bend can be chosen)

Unfolding Definition

IUnfold Faces :IFace.4

angle ; I 45deg

Angle type INaturaI

Select Al I IInselect I

o Cancel I Preview I
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& Select the OK button to validate
% The bend is unfolded

Move punch ﬁ

= Click “Move Punch” function.
= Select “Punch.1”.
» Select “ Station2: Folding 2 bends “.

MovePunch B
Mowve Punch

Punch To Move IPunch.l

Destination Skation Stationz:Folding 2 b

- @ 0K I Previgw I

= Click “Preview”, Punch will be moved to station 2 from station 1.
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= Click “Cancel”.

Creation of the third step: A punching step

= Add the step which will receive the punching operation:
& Select the Add Step function by selecting the dedicated icon and follow the same process as
in the previous steps.
£ Enter the name of the station (i.e.: "Central punching”)
# Validate with the OK button.
% The “Station3: Central punching” is created in the “PartBody” body.
i, A parameter “Station3_FreeStep” has been created and set to 0.

= Create the punch tool and the material removed by the tool:
£ Select the Punch Trim Operation function by selecting the dedicated icon.
&£ Select in the tree, the Station3: Central punching assembly feature which has just been
created.
&£ Select the blue curve as shown (or in the “References_From_Worked_Part” open body in
the tree)
% The material has been added, the punch tool is displayed in purple and these new
features have been created in the “Punch2” and “PositionningPunches” open bodies
and in the “Step3 (Result_Of_Step2)” body.
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Eatic
afagy  otation3 @ Central punching
ow

Creation of two free steps

= To prevent the collision between folding and cutting punches, we will add two free steps
between station 2 and station 3.
4 Select the Station2_FreeStep parameter of the “Strip_Construction” parameters
& The “Edit Parameter” window is displayed.
4 Change the value from “0” to 2.
& Validate with the OK button.
& The “Station2_FreeStep” parameter is now equal to 2.
& The “Pattern.Station2” pattern is activated..
& Two more steps have been added to the strip layout.
& The Pattern of the station is automatically activated thanks to the Rule
RuleManagingFreeSteps.
& If we need, free steps (or station) will be managed this way. This value may be set for
each station when needed. The strip will be updated and the associativity between the
stations will be taken into account.
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Edit Parameter
| StationZ_FreeStep I |

@ oK I ‘Cancell

| StationZ_FreeStep I 2
& Cancel I

Creation of the fourth step: A punching step

= Add the step which will receive the punching operation:
& Select the Add Step function by selecting the dedicated icon and follow the same process as
in the previous steps.
& Enter the name of the station (i.e.: "Back punching”)
4 Validate with the OK button.
% The “Station4 : Back punching” is created in the “PartBody” body.
% A parameter “Station4_FreeStep” has been created and set to 0.

* Create the punch tool and the material removed by the tool:
£ Select the Punch Trim Operation function by selecting the dedicated icon.
£ Selectin the tree, the Station4 : Back punching assembly feature which has just been

created.
& Select the blue curve as shown (or in the “References_From_Worked_Part” open body in

the tree)
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L. The material has been added, the punch tool is displayed in purple and these new

features have been created in the “Punch3” and “PositionningPunches” open bodies
and in the “Step4 (Result_Of_Step3)” body.

Creation of the fifth step: A folding step

= Add the step which will receive the folding operation:
& Select the Add Step function by selecting the dedicated icon and follow the same process as
in the previous steps.
& Enter the name of the station (i.e.: "Front folding 2”)
& Validate with the OK button.
& The “Station5: Front folding 2" is created in the “PartBody” body.
% A parameter “Station5_FreeStep” has been created and set to 0.

= Unfold the second front bend:

& Select the Unfolding icon (H)
% The “Unfolding Definition” window is displayed.
& Select the faces as shown:
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L. The blue face as Reference Face (it should be the same as the selected one for the
“Recognize” operation), the red faces as Unfold Faces (either the internal or the
external face of the bend can be chosen

& Select the OK button to validate

% The bend is unfolded

92.89deg E
ge: [Haal 2

Creation of the sixth step: A Folding step

= Add the step which will receive the folding operation:
& Select the Add Step function by selecting the dedicated icon and follow the same process as
in the previous steps.
# Enter the name of the station (i.e.: "Front folding 1")
& Validate with the OK button.
% The “Station6: Front folding 1" is created in the “PartBody” body.
% A parameter “Station6_FreeStep” has been created and set to 0.

= Unfold the first front bend:

& Select the Unfolding icon (M)
% The “Unfolding Definition” window is displayed.
& Select the faces as shown:

% The blue face as Reference Face (it should be the same as the selected one for the
“Recognize” operation), the red faces as Unfold Faces (either the internal or the
external face of the bend can be chosen

4 Select the OK button to validate

% The bend is unfolded
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Creation of the seventh step: A punching step

= Add the step which will receive the punching operation:
& Select the Add Step function by selecting the dedicated icon and follow the same process as
in the previous steps.
& Enter the name of the station (i.e.: "Front punching”)
£ Validate with the OK button.
% The “Station7: Front punching” is created in the “PartBody” body.
% A parameter “Station7_FreeStep” has been created and set to 0.

= Create the punch tool and the material removed by the tool:
£ Select the Punch Trim Operation function by selecting the dedicated icon.
& Select in the tree, the Station7: Front punching assembly feature which has just been
created.
& Select the blue curve as shown (or in the “References_From_Worked_Part” open body in
the tree)
. The material has been added, the punch tool is displayed in purple and these new
features have been created in the “Punch4” and “PositionningPunches” open bodies
and in the “Step7 (Result_Of_Step6)” body.
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Creation of the eighth step: An internal punching step

= Add the step which will receive the punching operation:
A Select the Add Step function by selecting the dedicated icon and follow the same process as
in the previous steps.
& Enter the name of the station (i.e.: "Front hole”)
# Validate with the OK button.
% The “Station8: Back holes” is created in the “PartBody” body.
% A parameter “Station8_FreeStep” has been created and set to 0.

= Create the punch tool and the material removed by the tool:
4 Select the Punch Trim Operation function by selecting the dedicated icon.
£ Select in the tree, the Station8: Back holes assembly feature which has just been created.
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& Select the blue curve as shown (or in the “References_From_Worked_Part” open body in
the tree).

& Select the punch contour.

& The material has been added, the punch tool is displayed in purple and these new
features have been created in the “Punch5” and “PositionningPunches” open bodies
and in the “Step8 (Result_Of_Step7)” body.

% Repeat the action for other contour at station 8.

% Click Trim Strip function. The strip will be completed.
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Creation of the ninth step: the methodology finishing step (1
/ 2)

= Add the step which will receive the starting operation:

4 Select the AddStep function by selecting the dedicated icon. Select Insert Station.
4 Enter the name of the station (i.e:“Front hole”).

& Select station 7 as after which the station has to be insert. Validate with the OK button.

—&dd skation at the end

Skation Mame : |F‘un-:Fru:unt hiole

—Insert skation

4 Insert Station
After

IStatiDn?:Frnnt punclj

@ Ok l - Cancell Previgiy l
-

= &% Station?.1:Front hol

fo

A

mble. 10
semble, 11
End OF Strip

Creation of the ninth step: the methodology finishing step (2
/ 2)
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= Create the punch tool and the material removed by the tool:
& Select the Punch Trim Operation function by selecting the dedicated icon.
& Select in the tree, the Station9 : Front hole assembly feature which has just been created.
& Select the blue curve as shown (or in the “References_From_Worked_Part” open body in
the tree). As the punch for those two holes has been designed in the same sketch, the two
elements of the punch are instantiated in the same operation.
& The material has been added, the punch tool is displayed in purple and these new
features have been created in the “Punch6” and “PositionningPunches” open bodies
and in the “Step9 (Result_Of Step8)” body.

Removed geometry holes filling

= As you can see in your strip, there are lots of holes to fill. The following operation can be
done whenever you want during the strip construction. We have decided to group then at the
end only for clarity.

= We will illustrate the two main possibilities to fill the holes, but if you are familiar with another,
you can use it as you want.

® The associative construction works also for the holes, so you will just have to fill the holes
once.

* Filling a hole using the wall function.
& Define the “Step2” body as in work object.
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L. The 3 first steps of the strip are displayed.

ck punching

ding 2

& Launch the “wall” function.
& Create the sketch for profile.

= Click OK to validate.
% The hole is filled.

Prafile: ISkEtch.Eu @"QT $|
: B

Tangenk to:

Invvert Material Side I

|ﬂ (84 I ﬂCanceIl
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4. Define the PartBody as in work object
L Thefillis propagated to all the following steps.

= Filling a hole using wall
4. Define the “Step5” body as in work object.
% The following steps are hidden.
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& Create a sketch othe upper face of the strip and double-click on the “Project 3D Elements”
. =
icon ().

# Pick, one by one, all the edges of the contour of the hole you want to fill.
% The edges are projected in yellow on the sketch.

Ny

Edge/Unfolding.2Steps {Result_Of_Stepd)

FMon leoNprope!

o ;
N/

4 Leave the sketcher.
& The sketch it visible with the hole’s contour.
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= Launch the wall Definition.
. Pick the previously created sketch, check the extrusion direction.
& Click OK to create the wall.

% The wall is created

& Define the PartBody as in work object
L The wall is repeated to all of the following stations.
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& Repeat this method of projection / padding the following hole on Step6.

= Your strip layout is now filled. Only the removed geometries are missing. We will give you all
the method after the description of the “Independent steps” construction method.
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Stamps, ribs and complex geometries
recovery

= The following explanation and screenshots have been done on the “Independent Steps”
version of the strip, but are also valid for the “Associative Steps” mode.

= All the isolated geometries have to be recovered for the trip to be complete. We will use two
functions for that.
£ The recovery to the two first steps will be done automatically with the “Automatic_Recovery”
function (@-’).

& The recovery to the other steps will be done semi-automatically with the “Manual_Recovery”
function (@-’).

= Recovering geometries to the two first steps.
& Activate the root product.

[$]caTIA ¥5 - [Product1.CATProduct] =10 x|
[ = ENOWIAWS File Edit Wew Insert Tools  Analyze Window  Help = |

Strip Layout Assembly |

SR B OB HRGER ! Phe SEJnPrYoOeesl Bl 8l

‘DEHSimeo R e BmE@ ) 2B+ LBAEER > e% '8 sds '@ 16 Ige% s F
Product! preselected [ =i x|
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L The isolated geometries are copied to the None_Station and the Stationl — Last

punching.
&t Three “Removed” bodies are added to the “Strip_Construction” part.

|CATIA ¥5 - [Product1.CATProduct]

| gtart

EMOVIAYS Fle Edit  View Insert

4. Expand the PartBody and all the removed bodies.

& Launch the “Manual_Recovery” function.

& Pick the solid corresponding to the second front folding in the tree.
A

Mandatory : Pick only the first solid of the body, not the translate, rotate or pattern features.
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& Pick the Station2 : Folding two bends in the tree.

L Anew “Removed” body is created.

& The geometry is translated to the Station2.

% Asthe station has 2 free steps, the geometry is patterned to the free steps.
& As we do not need more transformations yet, press ESCAPE to end the function.

Manual Stamp Recovery

Select the recieving station Analyze  Window

& Repeat this operation for Station3 and Station4.
% All the geometries corresponding to the second front folding are in place.
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& Repeat this operation for the geometry corresponding to the first front folding, on Station2,
Station3 and Station4.
% The geometries are in place, only the Station5’s one is missing.
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&4 Launch the “Manual_Recovery” function to translate the missing geometry to Station5.
% The geometry is close to the Stationb.
%L Itis asked to select solid.

Manual Stamp Recovery i[

Select the skamp ko recover
e

& Itis asked to select start point for translation on the stamp

x]
1]

Select the skart poink For tranalation {(On the skamp)
-

A

]
L1111

Select the End point for tranalation {On the strip)
.

werkexfUnfolding. 2/ Skepl{Resul:_OF_Stepi)
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. The geometry is translated.
% Itis asked to select the rotation axis.

Select the start poink For rokation (On the skamp)

& Itis asked to select the End point for rotate the geometry.

Select the End point For rotation {On the strip)

Serbex/Unfolding. 2/Stepl (Result_Of_Stepl)

& Select a point on the geometry.
L Itis asked to select the rotation start point on stamp.

Manual Stamp Recovery

Select the start point For rotation (On the stamp)

& Select the corresponding point on the strip.
& The geometry is rotated.
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Manual Stamp Recovery

Sadbact thes Ened poink For robstion {i0n the strip)

= Your strip is now ready to receive the centring tools (optional)

-61 -
Progressive Die Strip Layout Design - Business Process Accelerators
© Dassault Systemes 2009 — Do not reproduce, copy or use without a license from Dassault Systemes




Instantiation of the centering tools

(pilots)

DASSAULT
SYSTEMES

e

= In the methodology, centering tools may be designed in order to maintain the strip layout in

the correct position

= The centering tools can be instantiated automatically by computing the number of steps:
4 Verify to be in Generative Sheetmetal Design workbench. If it is not the case switch to

“Generative Sheetmetal Design” workbe

Select Centering_Tools_Auto function

o o

Select Use identical name button

nch

Verify that the PartBody body is in Work Object (underlined)

% The “Insert Object” window is displayed

% Inputs have been correctly selected and displayed in the “Inputs” list.
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Instantiation of the centering tools (pilots) (2 7 3)

& Select the Parameters button
% The “Parameters” window is displayed.
& Change the values:
% SetCentering_Xpos=79 mm
% SetCentering_Ypos=57 mm
% Set Centering_Diameter=7 mm
Close the “parameters” window
Check with preview that the pilots are in the right position, either, modify the previous
parameters
£ Validate with the OK button
% The centering tools have been all instantiated and displayed
%, The features used to remove the material of the strip layout and schematise the tools
are displayed in the tree
L The parameters are displayed in the tree

o

[imertobicet bk |
Reference: PC_Centering_Instarceshuto 7] ©
ofone step mstankistion -
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Instantiation of the centering tools (pilots) (37 3)

= The centering tools can also be instantiated manually if the user wants to instantiate his own
number of tools:

3
3
ot

ol o

Verify to be in Generative Sheetmetal Design workbench. If it is not the case switch to
“Generative Sheetmetal Design” workbench
Select CenteringTools_Manu function
% The “Insert Object” window is displayed
Select Use identical name button
L The “Step_Length” input have been correctly selected and displayed in the “Inputs”
list.
Select the “parameters” button.
% The “Parameters” window is displayed.
Change the values:
% Set Centering_Xpos=79 mm
L Set Centering_Ypos=57 mm
%, Set Centering_Diameter=7 mm
. SetInstances=11
Close the parameters window
Validate with the OK button
& The centering tools have been all instantiated and displayed
% The features used to remove the material of the strip layout and schematise the tools
are displayed in the tree
% The parameters are displayed in the tree
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Computation of the punching force

* If the user wants to know the force necessary to perform the punching operation,

4 Edit “Rupture_Traction_Resistance_Coef” by double-clicking on it and put an appropriate
value.
& Total Punch Force will automatically calculate and will be shown
“TotalPunchForce”.

i Ruptire_Traction_Resitance_Coef=400MPa

Edit Parameter

| Rupture_Traction_Resistance_Ce |m E

= Step_Length=55mm

2=

= Part_Thickness=2mm

glc] | FLnchFoce

e
[e= FunchCo

e
[ TotaFunchFo

=
E’ Rupture_T

Paktermlisk

Interseclisk

T Strip_Width=120rmm

T Mb_Step=12

]
=t PunchFoce_Parame

in parameter

=
o PunchZontourdrea=0mm

If-?- TotalPunchForce=0m

E Rupture_Traction_Resistance_t

- 65—
Progressive Die Strip Layout Design - Business Process Accelerators

© Dassault Systemes 2009 — Do not reproduce, copy or use without a license from Dassault Systemes




DASSAULT
SYSTEMES

Drawing generation | b

= This methodology offers you the possibility to compute the top view of your strip.
& Activate the root product.
& Launch the “Automatic Drawing” function.
% The Drawing options window is displayed.

—Paper Size Scale
) AD :
@ ai (2} Manual
) p [T.08z1

) A3
) Ag

—Parameters

I3 step Length

I3 Strip Widkh

4 Mumber OF Stations

I3 part Thickness

I3 Tatal Punch Force

[ Punch Height

[ Lead Frame Avbailability

IUse 30 Calars

B Bl

Display Strip Parameters

Doz I Exi: I

& Select your paper size in the “Paper Size” area.
% The paper will always be in portrait orientation.
4. Select the scale computation method in the “Scale” area
% If you have selected the automatic scale, it will be recomputed at each paper size
modification.
L If you have chosen the manual scale, you have to enter it manually.
If you want your drawing to be in colors, select the “Use 3D colors” option.
If you want to have a table with the strip parameters in the bottom left corner of the drawing,
select the “Display strip parameters” option.
% Atable with number of steps, step length, strip width, strip length, strip thickness and
wasted metal will be displayed.
& Click Draw
% The drawing is generated.
. The mane of each station is written in front of then. Free steps do not have name.

bt o

= Let’s have alook to a colour drawing in next page.
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Final part computation f#

= At the end of the strip layout process, you are able to generate a final part to give to the tool
designer.

® This part will be as simple as possible (one body and one geometrical set), without any link to
other parts and will contain the geometry of the strip and the punch contours.

-‘jfﬁ Final_Part (Final_Part.1}

_Park
plane
plane
plane
rtBody

'if:-a Final skrip

1

-5y PositioningPunches

® Now, let’s compute the Final part.
& Activate the root product.
& Launch the final part function
L The final part is computed.
4 Hide the “Strip_Construction” Part.
& You can see the final strip.
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Conclusion

* This methodology will help to create the whole strip layout

& The first stage is the preparation of the strip
% Preparation of the part
% Creation of the punches’ contours
% Copy as result with link of the mandatory features in the document on which the strip

layout design will be done
A The second stage is the design step by step, driven by the user know how, of the strip from
the finished part to the starting plate

= A result can be found under
...\StripLayout_End\Final_Strip.CATProduct
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