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About this course

Objectives of the course

Upon completion of this course you will be able to:

- Manage Sheetmetal parameters

- Create and modify the design of a Hydro-formed Sheetmetal Part
- Generate and draw a flattened part

- Create a Knowledge Expert Check using characteristic curves

Targeted audience
Aerospace Designers

Prerequisites

Students attending this course should have knowledge of Part Design,
Assembly Design, and Wireframe & Surface Design
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Introduction to Aerospace Sheet Metal Design
In this lesson you will learn about main features of Aerospace Sheet Metal Design
workbench
lﬁ File Edit “iew Inset Tools Analyze Window Help :
' i
i Infrastructure i
15> hiechanic B PartDesign !
3 ~ Shape . ® Assembly Design i
! Analysis & Simulation . # Sketcher :
i i
‘ AEC Plant %% Product Functionsl Tolerancing & Annotation !
i MC Manufacturing W weld Design i
}' Digital Mockup » = Mold Tooling Design i
i Equipment & Systems % Stucture Design H
i Digital Process for Manufacturing ﬁ Drafting i
H Inspection > @‘ Core & Cawvity Desigh 3
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i Ergonomics Design & Analysis % Sheet Metal Desi i
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}“ Development }‘:.,—,‘» Sheet Metal Froduction i
'm 1 Productl & ‘Wirsframe and Surface Design !
: i
T ASL Design CATFragus g NEW Shest hetal Design NEW :
- ; 2 ASL_Design CATProduct % Functional Tolerancing & Annotation ;
H ‘ 1
] . Exit '
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ASL Workbench Presentation (1/4)

# Modifying CATIA environment

# Tools > Option > General
= General

User Interface Style: CATIA P3

General | Document I Licensing I Macros | Perform

User Interface Style
W CFCrzEr

Save

l' ile  Edit “iew Insed Tools Analyze Window Help :

: i

| Lafractuch H

#® Accessing the Workbench ‘ ical Dissign & PanDesign !

' i1 1] € Assembly Design '

H Analysis & Simulation #- Sketcher 3

i AEC Flant .%}“ Froduct Functional Tolerancing & Annotation |

i ME Manufacturing ¥ weld Design i

}' Digital Mockup = Mold Tooling Design i

i Equiprment & Systerns % Stucture Design H

3 Digital Process for Manufacturing Q Dirafting i

: Inspection ﬁ: Core & Cavity Design i

iIGRP 8l Healing Assistant ;

ﬁ i Ergonomics Design & Analysis fk heasthdetal Desion .
“.a‘ : Knowledgeware i i
> ' $4 Development 1
g V[E| 1 Product] &= “Wireframe and Surface Design ]
4 . . '
g ! 1ASL DesignCATPracuct % EE‘:_S*‘EIB:":E‘B' D_ES'Q&”ANE\A: . }
: ; 2 ASL_Design CATProduct .. Functional Tolerancing & Annotstion i
H L Exi 3
R T EEEE TS
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ASL Workbench Presentation (2/4)

User Interface : General Presentation

[3] CATIA V5 - [Final_Fighter_ Airframe.CATProduct]

. -
.

2L Geometrical Set...
IR Ordered Geometrical Set..
a
% chest Metsl Parameters.,
Product tree : e
Swept Walls

Fold/Unfold views management >
§ ASL tools
25 Hole..
7% comer Relief
21k shape Mapping. .
Corner/Chamfer

Pattern

Constaint
Reference elements

Knowledge Templates
istantiate From DoCument...

staniate From Selection.

ASL features

Standard
tools

Select an object or  command
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ASL Workbench Presentation (3/4)

Sheet Metal Default

User Interface : ASL Tools
Parameters

» Creating a Web

» Creating a Surfacic Flange

Creating a Joggle

» Creating a Flange

4

B FTN ) <%

Unfolding / Folding the Part

Creating a Cut Out

F

4

Creating a Hole

1Y,

i
V-r-7-F-71%9"1= Creating Stamps
: » Creating a Corner Relief
" i Point and Curve Mapping
8 =
5 ¥ i} » Creating Corner and Chamfer
. ”
§ = ‘ ;
3 ; 3°3—>% > Creating a Pattern
 HOo -
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ASL Workbench Presentation (4/4)

User Interface : ASL Tools

Creating a Flange Creating Corner and Chamfer
S =L

Hem
Tear Drop Chamfer
Creating Stamps Creating Pattern
Fianges DTN A O] | T
ange __,Il =y «— User Stamp 3 e
| 1 ' L '
Hole L o o e W N T, ? 77777777777 3 T ,,,,,,,,,, T
Bead Curve Stamp Rectangular| User Pattern
g Circular Stamp Stiffening Rib Pattern
2 Flanged Cutout Circular Pattern
el Surface Stamp
Instructor Notes:

Copyright DASSAULT SYSTEMES 12



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Master Exercise: Fighter Airframe

Exercise Presentation

‘ 50 min

In this step you will see :
« Design Intent: Fighter Airframe
« Design Process: Fighter Airframe

Copyright DASSAULT SYSTEMES
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Step 1: Setting an Environment

5 min

In this step we will set the CATIA environment

General | Display | Part ocument

Master Exercise: Fighter Airframe

External Referen
] keep link with selected object
~| Show newly created sxternal references
| Confirm when creating a link with selected object.
8] Lse roct context i assembly |

Restrict external selection with link to published elements

=] Allow publication of faces, edaes, vertices, and axes extremities

Updat
() Automatic (8] Manusl
| Stop update on first error
B Synchronize all external references when updating

| Activate local visualization

Delete Operation
] Display the Delete dislog box

| Delete exclusive parents

Replace

Do replace only for elements situated after the In Work Object

Copyright DASSAULT SYSTEMES
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ASL Parameters

In this lesson you will learn the setting parameters of an Aerospace Sheet Metal part

SheetMetalStandard
Thickness (mm])
RadiusTable
ExtrudedHoleStd
BeadStd
IndexHaoleStd
ManutacturingHoleStd
ClearanceHaoleStd
FastenerHoleStd
CircularStam pStd
JoggleCompensationtd ethod1
JoggleCompensationt ethod2
JoggleC ompenzationCnF lange|

Radah 2 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHole |ClesranceHole |FastenerHole | CircularStamp | Jog_Comp_ | Jog_Comg_

L L s s Tablexls | Tablexls Tablexls | Tablexls e |Methoot xs | Method2 s

Flgihethod2Thik1 xl=

RadN 6 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHole [ClesranceHole |FastenerHole | CircularStamp

AT | R i s s Table xls Tahle.xls Tahle xis Tahle.xls s e

RadAl20 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHole [ClesranceHole |FastenerHole | CircularStsmp

AT | R = s xls Tahle xiz Tahle.xls Tahle xiz Tahle.xlz e Gl oEs

Rad&l25 [ExtrudedHoles |Stiffening_Beads [IndexHole |ManufacturingHole | ClearanceHole |FastenerHole | CircularStamp

Hmliem | R w= xls xls Tahle xls Table xls Table xls Table xls xls Flathtethod2Thi25.x1s

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 15



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Loading Data (1/2)

# You can link parameters table files such as Extruded Hole Std or Bead Std for
example as well as Joggle Compensation Methods to the Sheet Standard . xls file,
just by indicating their name in the corresponding column.

Sheethd etalStandard
Thickness (mm)
RadiusTable
ExtrudedHaleStd
BeadStd
IndexHaoleStd
ManufacturingHoleStd
ClearanceHaoleStd
FasztenerHaoleStd
CircularStampStd
JoggleC ompensationt ethiod1
JoggleC ompensationh ethod2
JoggleC ompenzationCnF ange

RadAl 2 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHaole |ClearanceHole |FastenerHole | CircularStamp | Jog_Comp_ | Jog_Comp_

Aluminum | 42 e e Tablexls | Tablexs Tablexls | Tablexis s |Metho xls | Method2 s

Flyitethod2Thkd xls

RadAN 6 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHole (ClearanceHole |FastenerHole [CircularStamp

RAMRTD | = s s Tahle.xls Tahle.xls Tahle xls Tahle. xls s

Flg'hethod2Thk G.xls

RadAI20 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHole (ClearanceHole |FastenerHole [CircularStamp

AT 2 xlz s s Table xlz Table xl= Table xlz Table xlz s

Flgihethod2Thk2 xls

RadAl25 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHole (ClearanceHole |FastenerHole [CircularStamp

Al | xls s = Tahle xls Tahle xls Tahle xls Tahle xls s

Flgihdethod2Thk2S xls

Copyright DASSAULT SYSTEMES
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Loading Data (2/2)

w  Prior to utilizing such design table you should declare correct path where
parameters tables are stored

Tools > Options > General > Document e .. T ——
Other Folders / Configure ,or 1 el | starsable ot | Liansing | Document | wacos | peormances | o]
DL Name Allowed and Configure E

5&
{1 Fig

g_jnluminurﬂable s

@t:ircu\arstamp s
@clearanceH-aleTable. s
JExtrudedHoles.¥ls
@FastenerHo\eTable s
2 IndexHoleTable.xls
@JUQLCDITIDfMEthUd 1.xls
@Jog_Comp_MethodZ s
EJManufacturingHuleTa. -

SmarTean ot slowed 2,
ot slowed

Catalog ot allowed Lookin: SIS ter o]

Loadeddocument ok slowed

Lacalzation

Falder of the Irk. Ves
Folder of the pointing document ~ Yes
ider

nciltor Locator

Entreprise Process-ibraries  Yes
Cotalog :startup documents  Yes Search arder
SmarTeam Ves

AsL B tudertiData-

}'l,Student'l,Data'l,béramet

SmarTeam Yes
ENOVIALCA Ves

File Options
1] Upper cass for document names.

f
i
General ] Help | Shareable Products 1 Licensing Dacument ]

Document Environments

M RadAl12.xls ]
Hradali6.xs

HRadAl20.xls B S

B Radl2S. xls S N

*jstiffeningjeads.x\s

g Lockin: [ Spata

[}

@

=

w

o

o ! ° ... s, /e mmmemeaa Y
I ﬂjmﬂhndzrhm xls [ottiame [ windows Folder [
2 £ Aerostructure E:\aSL_Fistudent|Datalaernstructure

a :ﬂMethudZThklﬁ. xls 1 Bracket ExiASL_F|Student\DataiBracket

< — £ Catalog E:4a5L_FiStudent|DataiCatalog

g *JMEthudZTth. xls (£ Fighter Web Structure L_FiStudentiDataiFighter Web S[vu(%&

? 3% Method2Thizs. xis £

2

8

o

Instructor Notes:
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Modifying Default Thickness and Bend Radius

Bz | Click the Sheet Before starting to generate the part it is necessary to set
wo Metal Parameters

,,,,,,, ' . default parameters such as Thickness and Bend Radius
icon

Sheet Metal Parameters @@

Sheet Metal Parameters @@

=

g Select the P ters Tab
: elect the Parameters Ta

L4

E

vi ] Bond Alowance | Joggles | Farameters ] Bond Alowance | Joggles |

— 9’§ Standard : Standard Wml

L= I i Set Thickness and Bend ——>fricee= | [28 Thickness =|

77777777 Radius entering directly the Minimum Bend Radius ¢ | 2mm = Minimum Bend Radis © [2om 3]
values Default Bend Radius ¢ fx) Default Bend Radius ¢ | 0

Ok Cancel

Cancel

Another way to set parameters is to open a Sheet Standards Files and
accessing to the design table by the corresponding button

Copyright DASSAULT SYSTEMES
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Modifying Default Bend Allowance

Formula Deactivate)

Sheet Metal Parameters @@

Pararneters Bend Allowance I Joggles |

k Factar ;| 1400 . fie

Cancel

Copyright DASSAULT SYSTEMES

w A formula is associated to the K factor and could be deactivated (Right Button

Select Bend
Allowance tab

Instructor Notes:
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Choosing Joggle Compensations

Select Joggle {Mone :
Compensation | :
method |Methad 2 w

Sheet Metal Parameters: 21x|

Parameters I Bend Allowance ‘ Joggles |

Compensations :  |None 'I III|

Runout

Definitions |External =T E
RuncutfDepth ;|3 E
[Runout Formila : |DeFauIt 'I

274 | Cancel |

Select one run
out formula out JMon=

. Select Run out

| calculation

' method and
coefficient

g of 3 types {DesignTable _________ ;
&
'd
3
5
2
2
3
H
Instructor Notes:
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Runout Formulas (1/2)

Default Formula :
Runout = Coeff * Depth

No Formula : erases

Mone < formulas on ALL

i . Runout Farmula type = MNone,
ﬁl;:!fefilgn Tal:!le 7777777777777777777 Part ]oggles /! Feunout formula will be removed From ALL the Joggles.
Do you wank to proceed 7
|
Design Table Formula : ik Selection = 2x|
. Lock i [ 3 Design Table I 5 B
choose a path to an .xIs or .txt file : g .
Joggle Runout Formula Creation i ﬂ
Runout Formula bype = Design Table.
Runaout Formula referred by this Design Table will be added on ALL the Joggles,
Do you want to proceed *
|
[JoagleFunoutFormulas R T |
[Microsaft Excel warkshests (61 = o |
I™ Open as readonly
I~ Show Preview y

Joggle Runout Formula Creation |

Runout Formula type = Default,
! Default Runout formula will be added on ALL the Joggles,
Do you want ko proceed 7

i Mon

Joggle Runout Formula Creation i ﬁl

Instructor Notes:
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Runout Formulas (2/2)

1 A B | C [ D [ E }
{1 JoggleRunoutFormulaMame JoggleRunout_al JoggleRunout_a2 JoggleRunout_a3 (mm) JoggleRunoutFormulaBody

{2 | Farrula 1 1.4 25 0.5 21" DEFTH+a2 THICKNE S5 +a3 ;
ii Farrrula 2 2 0.5 0 al"DEPTH+a2*(STARTRADIUS+ENDRADIUS) i
4] Farrrula 3 13 0.5 0 a1 THICKNESE+a2"DEFAULTEENDRADIUS
ii Farmula 4 0.5 0 4.8 al”DEPTH+a3

w There is a particular syntax to use in order to create the design table.
= As you can see on the picture, it can be described as follows :

# The A Column (Formula Names) contains String Parameters

# The B and C Columns contain Real Parameters (no unit)

% The D Column contains Length Parameters (unit)

@ The E Column (Formula Bodies) uses previous Real & Length parameters (a1, a2,
a3) for its own

formulas (as you can see, not all existing parameters must be used in the formula)

Copyright DASSAULT SYSTEMES
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Master Exercise: Fighter Airframe

Step 2: Setting default part parameters

‘ 5 min

Copyright DASSAULT SYSTEMES
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Creating the Web

In this lesson you will learn creating the web.

Copyright DASSAULT SYSTEMES
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Creating the Web (1/2)

A. Click the Webicon |{=~

,,,,,,,

B. Select a plane or a close
sketch which support the
web

C. Select curves, planes or surfaces to
define the limits of the web.

Copyright DASSAULT SYSTEMES

The web is the fix feature when we unfold the part 21x]

Sunnort||P\ana.1 |

Invert Matetial Dir,

— Boundary
me | Limits | selection view
Mo Selection
4 [+

—Unfald position
Reference wire: o Selection

Inwariant poink: |No Selection

The limiting elements must intersect.

B 2ix|
Suppart:{Plane. 1
— Boundary.
e Limits Selection Yiew =
1 oML Folded Yiew
z Curve.39 Folded Yiew
3 Line.1 Folded View

4 Sketch.z Folded View -
4] | »

—Unfold position

Reference wire:|ho Selection

Invariant point: |No Selection

| Cancel

Instructor Notes:
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Creating the Web (2/2)

D. As soon as selected elements
make a closed area, a preview
of web is suggested

The contour must be selected
in the logic sequence.

If necessary Select Web

Material Direction. L
Lt 1

Reverse by clicking on the red
arrow which is perpendicular
to the web support.

2|

web Definition 1

Support:[Plane. 1

Invert Material Dir,

—Boundary
e | Limits [ election view _+]
1 oML Folded Yiew
2 Curve.39 Folded Yiew
3 Line. 1 Folded Yiew

4 Sketch.z Falded View -
4 |

Copyright DASSAULT SYSTEMES

r—nfold position

Reference wire: 1o Selection

Invariant point: |No Selection

Instructor Notes:
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Creating a Surfacic Web (1/2)

e |SUPPOHE: [ Excbrude, 1
Inwert Material Dir,

—Boundary.

e

B. Select a surface that can be
developed, even a curved one,

| Limits | selection view
Mo Selection

which supports the web

—Unfold position
Reference wire:|No Selection
Inwatiant paint: Mo Selection

C. Select a reference wire and an invariant
point as references for the unfolding of the

The reference wire must be located on one
of the limits and the invariant point on the
reference wire.

Select curves, planes or surfaces to define
the limits of the web. |
The limiting elements must intersect.

As soon as selected elements make a

closed area, a preview of web is suggested

The contour must be selected in the logic
sequence.

Copyright DASSAULT SYSTEMES

OK

web. 20x

Support:[Extrude. 1
— Boundar:
e Lirits | Selection view
1 Extrude.q Folded Yiew
z Project.1 Folded Wiew
3 Extrude.2 Folded Yiews
4 Extrude.3 Folded Yievs
4] (3]

—Unfold position
Reference wirs:|Extrude. 4
Invariant poink: [Extrude, 41Vertex, 1

o [ cocn | NN

Instructor Notes:
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Creating a Surfacic Web (2/2)

Extrude.4
Folded View

D. If necessary Select Web
Material Direction.

Reverse by clicking on the
red arrow which is
perpendicular to the web

support
PP Extrude.3 Folded
View
SuppattiExtrude. 1
— Boundary
me | Limits | selection iew |
1 Extrude 4 Folded view
z Project. 1 Faolded Wiew
3 Extrude.2 Folded Yiew
4 Extrude.3 Folded Yiew
4 i i [
g | soiore ] eriove e |
ﬁ —Unfold position
4 Reference wire:|Extm\jE,4 . R
§ Iniatiant PU‘nt:|E;<‘_trude.4Wertex‘1 :Jse t'hlstc:rr'etr as Project.1 Folded Extrude.2
S nvariant Foin View Folded View
1]
Lol |
g [ o cancel | | R
5
g
8
Instructor Notes:
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Modifying the Web

Modify the web by accessing the Web Definition dialog box

=_Limit 1

1. Double-click the Web feature in the tree |

2. Change Support Geometry or Boundary Elements i i 4.,.,
| | —

suppart:[Plane. |

~Boundary
e Limiks Selection Yiew =
1 oML Folded Yiew
2 Curve.39 Folded View  ~<efm—
3 Line.1 Folded View
4 sketch.2 Falded Yiew 4 1
1] D _Limit S

| i svcer [ pepioce | ot ] o sel |
| citeroe | fenove [ cit [l
Unfold position —————————————————————

Reference wire:[[n Selection
Irivatiant point: [ile Selection

i ~Boundary ]
L [T Limis [ Selection view [=]| !
3. Selecta Boundary Element it becomes then a — s Sretch.‘t Fo:jej iew
Reference Element and you can then: 0 el e
Add After L | ﬂj
Add Before : :
Replace | [ Replace J insert | §
Remove P - - ,,,,,,,,,,,,,,,,,,,,,,,,,

Insert

Multiple Sel. option is available when

You can also Remove All elements Add After or Add Before are activated

Copyright DASSAULT SYSTEMES
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Master Exercise: Fighter Airframe

Step 3: Creating the Web

‘ 2min

In this step we create the airframe web

Copyright DASSAULT SYSTEMES
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Creating a Surfacic Flange

In this lesson you will learn to create a Surfacic Flange.

Copyright DASSAULT SYSTEMES
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Creating a Surfacic Flange (1/7)

Selecting the Base Feature

A. Click the Surfacic Flange icon Q

B. Click the Base Feature
tab

Surfacic Flange Definition [l 2=l

Suppork | EOP I Sides and Corners I Process I Compensations I

C. Select the web or a flange as

—EBend Radius

Base Feature
|C0nstant > I

Radius: I “mim E fx)

Base Feature:|yeh, 1

Copyright DASSAULT SYSTEMES
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Creating a Surfacic Flange (2/7)

Select the

Selecting the Support : Support Type support type

21|

Sides and Corners | Proces | [

Surfacic Flange Definition

Click the
Support tab

Support type :

A. Exact : the support is the surface
geometry selected

|Suppnrt Geometry:fomL ¥ |

B. Approximation : the selected surface is
approximated into a ruled surface and ool
the maximum deviation can be g
computed according to an [ ey 100mm =]

approximation length

surf, Flange

C. Angle : the surface of the flange is = |
defined by a curve an angle and a :

support length

surfacic Flange Definition 2 x|

Surfacic Flange Definition

Base Feature | Suppatt:

21|

EQP | Sides and Corners | Procasl: II}

[

Fupport Curve; | |

Base Feature | Suppork EOP | Sides and Carners | Proce{ 1|p
Approximation B

Support Geumetry’:|omL |

Appraximation Length: | Z0mm E
Campute

] Masximum Deviation: Qmm o
= r—Reverse Directions —
o —Reverse Directions
1
4 :
g Materia epport Lengt [100mm [ |
g ‘Suppnrt Length: | 100mm E Pe d
I
8 A Ia:IQDdEg E | Surf. Flanae
2 Surf. Flange ] Surf. Flange
a
.E = =
E O Cancel QK | Cancel _
8 L
Instructor Notes:
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Surfacic Flange (3/7)

Selecting the Support : Flange Directions

Select Directions (Reverse by clicking on
the corresponding red arrows) :

A. Flange Direction

B. Flange Material direction

C. Flange Base Feature Direction

Surfacic Flange Definition N _?|5|

|
| EQP | Sides and Corners | Praces ||}

Base Feature

Exart I

|Suppnrt GEDmEtrleOML |

Support Length; | 100mm E

Copyright DASSAULT SYSTEMES

Flange Support

Base Feature

Flange Base
Feature

Instructor Notes:
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Surfacic Flange (4/7)

Define the Edge Of Part (EOP) Select the type

flange length

A. Length From OML : length between the curve
defining the top of the flange and the Outer Mold
Line (OML)

B. Element FD (Folded) : Boundary element is a surface
or a plane which intersects the flange surface or a

surfacic Flange Definition

Base Feature I SuDDOrt Sides and Corners | Procai‘l 1| 3

Length From oML ¥ o

2|

Element FD

Element FP =

wire projected on the flange surface = 25
C. Element FP (Flattened) : Boundary element is a
surface or a plane which intersects the flattened
flange surface or a wire projected on the flattened
flange surface =
ok Cancel _
Surfacic Flange Definition 2=
Biase Feature | Support | EQP | Sides and Corners l Proce; ﬂL

Base Feature I Suppork ‘ EOP | Sides and Corners I Proce{ ik

Boundary Elementis):| Curve,2

Boundary Element(s}:[Curve.z ‘

Ok Cancel

Copyright DASSAULT SYSTEMES

OK

Cancel
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Surfacic Flange (5/7)

Defining Sides and Corners :

SIDE TYPES
Select each Side type Click the Sides and . .
Corners tab Standard: they are automatically defined at
the web limit and the perpendicular plans are
Surfacic Flang = Definition 2 kept (the user doesn’t have to define them)

Base Feature | Suppart I EQP ides and Corners I Prnce{ a|>

o None: no side computed (only the EOP is able

e | to define them)
Element FD: they can be defined by a

geometrical element FD (Curve or surface)

ROlRE e == T COrRer:

[fiore = Element FP: they can be defined by a
i ﬁ\ SelectAeach geometrical element FP (Curve or surface)
‘ Corner lypﬁ
(s]4 ! Cance|
CORNER TYPES (angle defined Two texts indicate
between the EOP and the sides) Flange Sides

(Side & corner 1

Corner: between the side and the ;
Side & Corner 2)

EOP (defined with a radius value)

None: No corner computed (only the
EOP is able to define the contour of
the flange)

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 36



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Surfacic Flange (6/7)

Process tab: Manufacturing Process and specific K_ Factor

Surfacic Flange Definition 1 e |

Suppork I ECP l Sides and Corners | Process ICompensatioé <| »

Manufacturing pracess: [Hydropressed < Manufacturing process

ErakeFormed Hydro pressed or Break
Formed

General K_Factor (information only for the

can be locally — K_Factor; [0 900513058 =] ﬁl current CATIA release)

altered for a
specific Surfacic
Flange

R Cancel Preview

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Surfacic Flange (7/7)

w Compensation tab: Joggle and Flange Sides Compensations

ECP | Sides and Corners I Process | Compensations | 1| 3

—Jogale

&3 Apply Comperisaton | Apply or not Joggle Compensation method
selected in Sheetmetal Parameters definition

—Side 1 Side 2

Tvpe: Trpe |Automatic 'I

Choose Flange Sides
Compensation method

Aukomatic

IManual: Length

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Intersecting Surfacic Flanges on a Web

w |tis possible to intersect two surfacic flanges on a web. This means that you
can choose as a support a web with an existing surfacic flange that will go
through the new surfacic flange.

@ The intersecting flanges are automatically detected, and the geometry of the
first flange is relimited to enable the creation of the second flange; the
unfolded view is computed accordingly. You can then remove the sharp
vertex in the corner by creating a corner relief or a cutout at the intersection
of the surfacic flanges.

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Modifying a Surfacic Flange

A. Double Click the Flange in the part or in the tree and the Flange Definition
dialog box is displayed

B. Modify desired parameters and click OK to validate

Surfacic Flange definition L ed B4
Support | | Sides and Corners | Process |C|:um|:uensatfl 4|p

ILength From QL L‘

Length : 25mm @

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Master Exercise: Fighter Airframe

Step 4: Creating Surfacic Flanges

‘ 10 min

In this step we create 6 flanges using different definition types

Copyright DASSAULT SYSTEMES
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Copyright DASSAULT SYSTEMES 41



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Corner Relief

In this lesson you will learn to create a Corner Relief

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Corner Relief (1/2)

w Setting corner relief parameters
# Part must be flattened

A. Click the Fold/Unfold icon to
flatten the part

B. Click the Corner Relief icon

C. Select both involved flanges 2] x|
: Supports : iSurFacic Flange.3 ;l
D. Select the sketch of the corner relief '
profile or access to standard contour — | /8] Supports Redefinition @

catalog or enter the Sketcher
workbench to create the profile

o

oK Cancel

\

Support Redefinition option is used
when user wants flanges sides to
be impacted (lengthened) by corner
relief profile

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Corner Relief (2/2)

Setting corner relief parameters

E. The red arrow determines the material
side to be removed. Change direction Flanges
if necessary selected

F. Update the part if necessary

G. Fold back the part
Corner relief profile

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Modifying a Corner Relief

A. Double Click the Corner Relief in the tree when the part is flattened
and the Corner Relief Definition dialog box is displayed

B. Modify desired parameters and click OK to validate

Corner Relief Definition . 2 =]

Supports : iSurFacic Flange.3 ;!
| supports Redefinition |

Profile

Sketch : !ptketchil @3 | @'
Zancel

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

@ Select Corner
or Chamfer icon

@ Select Edges to be worked or
Select all

Copyright DASSAULT SYSTEMES

B AE R EDN L

EC

Create Corner or Chamfer on Sharp Edges

chomfer

Type: ILengthl,l’Lengch LI

Length 1: Ilﬂmm E
Length 2: IM E

. Reverse

Propagation: ITangency ‘I
Edgeis):| 2 Edges

|| :Convex Edgels)

[ concave Edgels)

| oK J I Cancel

@ Key Radius value

| B Concave Edge(s)

R -

In case of chamfer
definition you will first
have to choose the
type Length1/Length2
or Length1/Angle

Instructor Notes:
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Master Exercise: Fighter Airframe

Step 5: Creating a Corner Relief

‘ 10 min

In this step we will create a corner relief

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 47



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Joggle

In this lesson you will learn about creating a Joggle

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Joggle by Depth (1/3)

Using a flange

The vector normal to the joggle
plane determines the side on which

the joggle is to be created (run out) Click the

Joggle icon
A. Select the flange as joggle

support

B. Select the joggle plane

Select the role of the plane

Select Depth Type

Joggle
direction

Flange

<—— Web

\The vector normal to

i the flange support
i determines the depth
i direction

The selected plane
or end it.

Joggle plane

Copyright DASSAULT SYSTEMES

(

@—> Offset Type:

Result
E => Clearance: Omm
= Start Radius: | 4mm
ﬁ End Radius; mm
= e ] = i b Pre i
Invert Runouk Dir, | Inevert Depth Dir,
1= -

Joggle Definition

=100 %]

- Suppork:

Joggle Plane: Plane i

|Surfac|c Flange.2 I

(o)

epth || Surface
No Selection

Depth:

Offsek surface:

Runout:

%,
Y

either start the joggle |

\

1 ]
= ml ‘ Jogale Definition = [l 3 ;
9 1
i
Support: | Surfacic Flange.2 [i] Support: |Surfac|c Flange.2

' e i

{ |Jnggla Plane:|Flane. 1 i ‘Joggle Plane: Plane 1 \‘g

. fLE:
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Setting joggle parameters

Depth : offset at the support
surface

Run out : length between the
original surface of the flange and
the new surface.If desired you can
deactivate formula

Clearance : offset between the
Joggle Plane and the end radius

Start Radius : radius linked
with the original surface

End Radius : radius
linked with the new
surface

Creating a Joggle by Depth (2/3)

Runnout

Joggle Plane \ Direction
———
Start

Radius Depth

Support

Radi

¥

Clearance

— —

Joggle Definition [ = [l 3
Support: |Surfacic Flange.2 m
Joggle PIane:IPIane.l N

Offset Type:

() Depth || Surface

Depth: I 10mm E
Offset surface:  [lo Selection

(Depth Direction) |

RunBUt: | A Eﬁdi
Clearance:
&
=
B Stark Radius: | 4mm
4
E End Radius: |4|Tll'ﬂ E H
2
<
2 Invert Runout Dir, | Inwert Depth Dir.
[=]
g 2
£ Ok Cancel
E !
8
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Joggle by Depth (3/3)

Using a web N :

A. Click the Joggle icon | ==

B. Select the Web as joggle
support

C. Select the joggle plane and the @1 ﬁ
role of the plane
D. Select Offset Type as Depth i !

yp p | g

Result

Copyright DASSAULT SYSTEMES

]}
@ Joggle PIane:lPIane.l N

Lo
7\

Support: |Weh.1 k B ) m

Offset Type: (% Jepth .SurFace@

Depth: S
Offset surface:  |MNo Selection
Runout: 15mm -ij ‘
Clearance; Orrn

Stark Radius: | Smm

End Radius: S

Invert Runouk Dir. | Invert Depth Dir.

oK Cancel

—

\E\
Depth Cr.

b LicLEDr,

Instructor Notes:
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Joggle with an Input Surface (1/2)

77777777 Joggle Definition B = lj_lll

USIng an Offset Surface % i Support: | Surfacic Flange. 1 @
& E @ Joggle Plane:lxy Plane N %
A. Click the Joggle icon — Offset Typet () DepthSurface@

Diepth: Zrnm

B. Select the ﬂange as i :> Offset surface:  HleRet=l ey}
joggle support ®1¢ unout: [Emm foa

' = L -
C. Select the joggle plane E Clearance
and the role of the plane i = Start Radius: | Smm
ol i ,: End Radius: Smm
D. SeIeCt Surface Type Inwvert Runouk Dir, '
| K | | Cancel
Flange

Joggle direction

Joggle plane Offset Surface

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Joggle with an Input Surface (2/2)

The parameters work the same way as with a depth except for the offset surface which
obviously replaces the depth parameter. We get this result at the end :

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Joggle Run out Formulas

L=l Soowic Deinition = =I5l xd

Support:  |Surfacic Flange. 2 m Suppork: ISurfa:ic Flange.2 IZ‘ Support:  |Surfacic Flange.2 g
— =l =
Joggle Plane:, N § Joggle Plane: ! N %, Joggle Plane:
Offset Type: # Depth [ Surface Offset Type: #) Depth [ Surface Offset Type: #) Depth [ Surface

Depth: Im E Depth: IM E Depth: Im E
Offsek surface: INo Selection Offset surface:  [Mo Selection Offset surface: Mo Selection

Pl 10,5mm }'\"FI‘ Runout: llD,Smm—E Formula: IFormuIal L:
Runouk: | 3,507mm . ﬁ“}l

Clearance: | Omm Clearance:  |Omm
Start Radius: |2mm Start Radius: |2mm Clearance: | dmm
End Radius: | 2mm End Radius: | 2mm Start Radius: | Zmm

End Radius: | Zmm

Ireeert Runout Dir,

Irevert Runout Dir, | Invert Depth Dir,

Cancel

Cancel

Default: Coeff *Depth— None : no formula— .
Design Table : chosen——

Formula of the table

Design Table :
Resulting run out

Copyright DASSAULT SYSTEMES
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INSTRUCTOR GUIDE

Copyright DASSAULT SYSTEMES

Modifying a Joggle

A. Double Click the Joggle in the tree and the Joggle
Definition dialog box is displayed

B. Modify desired parameters and click OK to

validate

Joggle Definition

=10]xj

Support: |SurFacic Flange.2 El
Joggle PIane:IPIane.l N

L

Offset surface: |Nn Selection

Offset Type: (#) Depth () Surface

Ciepkh: | 10mm E

| =
[Runaut: | 3o E o

Clearance: Orimn

Start Radius: | 4mm

End Radius: IM E

Invert Runout Dir. | Inwert Depkh Dir,

Instructor Notes:
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Master Exercise: Fighter Airframe

Step 6: Creating a Joggle

‘ 2min

In this step you will create a joggle on a surfacic flange

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating Flanges other than Surfacic Flanges

In this lesson you will learn to create Flanges using various options

Creating a Flange

[ T}T

RETDN ¥
)
v
%

K

Click the pull down arrow —
and select the desired icon
Hem User Flange

(]

Flange Tear Drop

&W-3b &

e

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 57



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Flange

Choose Basic or Relimited option, If
Relimited you will then select two
relimiting elements

. . @Select Spine
Click Flange icon

Flange Definitior

‘Re\im\ted
\Length: | 10mm @ By
angle: |30deg E

f Cancel |

Key Flange parameters: Radius, Length, Angle
@ Select OK @ v gep g g

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Create a Hem

@ Select Spine

Select Basic or Relimited option, If
Relimited you will then select two
relimiting elements

@ Click Hem icon

2|

Radius: | 4mm E
|1 Edge

Spine:

@ Select OK @ Key Flange parameters: Radius, Length

Ok Cancel |

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Create a Tear Drop

@ Select Spine

Choose Basic or Relimited option, if you
@ select Relimited option then you need to

select two relimiting elements

Tear Drop Definit.on 3 2=l

Relimited

Length: | 18mm =)
Fadius: | 3mm E

| 1 Edge

Spine:

Trim Suppork

Lirnit 2: T

Lt & foreg ‘

[e]4 | Cancel |

@ Select OK @ Key Flange parameters: Radius, Length

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Create a User Flange

@ Select Spine
Click User Flange icon .
Select Profile
= 1

A {[Retrmited ~|
E Spine: |1 Edge ‘

Remove Al Propagate

’:mit 2 Prafile: [Sketch. & @I

Lirnit 1

Flane.4
Lirnit 2

Plang.S

|| Cancel |

Choose Basic or Relimited option, if you
select Relimited option then you need to

select two relimiting elements
Select OK

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Modifying Flanges other than Surfacic Flanges
1. Double Click the Flange in the specification tree or on the geometry itself and the
appropriate Flange Definition dialog box is displayed
2. Modify desired parameters and/or specification elements and then click OK to
validate Step 1
Relmited =] eiicd |
Spin: |1 Edge ‘ ::r:::,?-mm—g
- o
Lirnit 1t W
Lirnit 2: e it L3 [Blane.4
Limit 2: Plane.5
 rrore > |
[ o |[ cancel
oK Cancel
Step 2 20
Her initi 20 x| Relimit e ¥
| Length: [Z0mm B
N — | —¢ P e [
TcT— R N —
@ o ‘ spines
E I
E L [Plane.+
E oK Cancel oK Ci |
3
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Cutout

In this lesson you will learn to create a Cutout

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Cutout (1/5)

Creating a profile as Cutout profile

Create a sketch on the web
surface or on a flange surface

Cutout Definition =l
\\ Cutout Typg —————————————————
™ ; |

YR |Sheetmetal standard "l

End Lirnit

Type: Dimension

Depth: | 2mrn E

Profile

Define a closed contour

Exit the sketcher

Click the Cutout icon to display the
Cutout Definition dialog box

OJONONO)

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Cutout (2/5)

Using a profile : Setting cutout Parameters
2x
—Cubout Type 7

Type: ISheetmetaI standard ﬂk 5
—End Limit

Select Sheetmetal standard or Sheetmetal pocket
option. Sheet metal standard for sheet passing

through cutout. Sheet metal pocket for depth
smaller than sheet thickness

Three End Limit Types are available :

Dimension : depth is define by a specific value

Up to next : the limit is the first face the application
detects while extruding the profile

Up to last : the application will limit the cutout onto the
last possible face encountered by the extrusion

Select the profile previously created with the sketcher

Select the material part to keep : click on the Reverse
Side button or on the orange arrow

Determine the cutout side : click on the
Reverse Direction button or on the red arrow

Lying on skin allows selection of a 3D
curve as profile definition

@O 6 O

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Copyright DASSAULT SYSTEMES

Creating a Cutout (3/5)

© Inserting a profile instance from a catalogue

® O

@ Prior to inserting profile instance from catalogue, you should set up

catalogue access through Tools / Options / Mechanical Design / Aerospace

Sheet Metal

Click the Cutout icon to
display the Cutout
Definition dialog box

Select the Open Catalogue
icon

Select the Power Copy
Family Object or User
Feature Family Object

i
i Cutout Definition I
i

—Cutout Type 7‘

Tywpe:! ISheetmEtaIstandard 'I

—End Lirnit

Dimension

Type!

Depth: |2mm E

—Profile

Selection:

o]
| Lying on skin

oK || Cancel

Current:

Aero_shest_Metal_Cutouts j

EE

Filter: I— h

il

Mame |

Cancel

Instructor Notes:
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Cutout (4/5)

Inserting a profile instance from a catalogue (cont’d)

: 2lx|
Current:l UserFeature_Family EI

log Browser:D:\R18GA%intel_a

Double click on
Slot_contour

Select the web plane as
Ref_Plane input, a point as
Ref_Point and a line as
Ref_Axis for orientation

purpose Fiter: 4

Mame

2 Comered_Slot
3 Reckangle_slot

Select Parameters

| ok | Caneel |
Select Design table icon and/or
modify Angle value

Slot_Parameters_Table.1, configuration row: 8

[[Inputs [ Selected [
Ref_plans Plane.1

finsertobject x|

Reference: =lot_Contour 2=
Instantiation mode:|Ireelevant ¥
Mame:

] Fiter ; [

Line | Slat_Contour.15lat_Length | Slok_Contour.1{Slot_Radis |
™ Srom

15

;
Select 8th row 2n
)
:

25mm amm
Click OK and Close all o ot

1 4omm 10mm
<1z=  somm 10mm

OO ©O

windows related to contour

Slot_Parameters

Angle

[}

E instantiation @ o
H

5

2

2

3

H
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Cutout (5/5)

Inserting a profile instance from a catalogue (cont’d)

Cutouk Type ————————————
; |

YR |Sheetmetalstandard 'I

—End Lirnik

Check that orange arrow is Tyme: [T
. .. . FUsCH| Dimension
pointed inside the profile -
and click OK Depth [20m =l

—Profile

Selection: [SlaE=taaay)

[ Lying on skin

More =3

i Ok 'i Cancel rEiE

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Modifying a Cutout

A. Double Click the Cutout on the part or in the tree and the Cutout Definition dialog
box is displayed.

B. Modify desired parameters and click OK to validate.

Cutout Definition @@

Cukout Type

Tvpe: ]Sheetmetal standard .LJ
—End Limnit
Type: I Dimension Li

Diepth: | 2mm @

Profile

= ST 1l Mo selection

[ Lying on'skin

_
(I |

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Master Exercise: Fighter Airframe

Step 7: Creating a Cutout

‘ 5 min

In this step we create a cut out on the web

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating Stamps

In this lesson you will learn to create and modify Stamps

TTTTTw

&

@" Click the pull down arrow
t& and select the desired icon

[t | e | ]2

Stam Flanged
P Cutout Curve Stamp

Surface Stiffening
Stamp Rib

Flanged
Hole

Bead

Copyright DASSAULT SYSTEMES

Creating Stamps
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Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Creating a Flanged Hole

@ Click the Flanged Hole icon

P e & [Major Diameter -
(®) without cone

I Wit cone:

Height H Smm E
Radius R | 2mm

P -
Dametern: [N [

Flat Pattern

’VKFactm | [ErEn = ‘

Standard

[

lxl

Select the surface
where you want to
place the hole

Change parameters, such as radius,
angle, flat pattern by entering values
or using Standards Files

Select Design table icon to select
parameters (example to follow)

®

Select a point
previously created

g i.ﬂmgle & I—Emdeg EI
& Change the hole
e direction by clicking on
H the orange arrow and
3 select OK

Instructor Notes:
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INSTRUCTOR GUIDE

Creating a Bead

@ Click the Bead icon

N i
ix Select the wire the
~Parameters | bead will rely on
sectonradusrt [orm o)

End radius R2 :

Height H : 4mm

®)

Change parameters by entering

B/ RadiusR:  [2mm

Profile : g

Standard values or using Standard Files
| sendrcoris. [N
Ce |
RadiusA: | I;r’n’n; ””””””””””

Select Design table icon to select
parameters

Copyright DASSAULT SYSTEMES

Web
Surface

Modify Bead direction by
clicking the orange arrow if
needed and click OK
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INSTRUCTOR GUIDE

Creating a Circular Stamp

@Click the Circular stamp icon
@ Select a point

previously created

%@@@@@g@
O,

Select the surface - 4
where you wantto ! e ;
Circular Stamp Definition @E place the h0|e i i
Definition Type t ]
Perameters choice  [iaor Cameter <] [ :
[ Hof-pisres e ;
—Parameters
|HeightH & |6mm
\RadusRL ¢ [2mm =R ;
i | Change parameters by entering
L e — values or using Standards Files
en [EET . .
s;da.d Select Design table icon to select
Mame: [ Standard parameters
| conacsties |
o cencel | I
U 0 —
H i 1 . .
5 ingle A Change the stamp direction
H ‘ |?I:I|:Ieg E ﬁ e
2 ; by clicking on the orange
2 T arrow if needed and select
8
3 OK
5
£
8
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Creating a Surface Stamp

@ Click the Surface stamp icon

@ Select a closed contour
previously created

angle A {[50deg =

[T e — |

<«—— Change parameters by entering
values or using Standards Files

Select Design table icon to select
parameters

I o L

Change the stamp direction by
clicking on the orange arrow if

needed and select OK

Copyright DASSAULT SYSTEMES

Example with Opening Edge
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Creating a Flanged Cutout

@ Click the Flanged Cutout icon

@

Select a closed contour !
previously created

Flanged cutout Definition

—Parameters

Height H : | 10mm E
Angle A |53deg E
| Radius R ;| 4mm E

2|9
1 Standard
MName : I—

Profile : g

oK Cancel | [EERET

@ Change parameters by entering
values or using Standards Files

Select Design table icon to select

paramEigg @Change the stamp direction == :

by clicking on the orange
arrow if needed and select
OK

Copyright DASSAULT SYSTEMES
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Creating a Stiffening Rib

of a straight bend

@ Click the Stiffening Rib icon @ Select the external face

—Parameters —

LengthL: 40mm @ ‘

(8] Radius R1: [ 2mm

Radius B2 :

:Anqle A M

~ Standard -
Mame : g Standard

@ Change parameters by entering
values or using Standards Files

g Select Design table icon to select
“E‘ parameters

£

2

8

3

g

Instructor Notes:
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Creating a Curve Stamp

gl

Ol @@@g@ml Sooeta
Click the Curve MRl Tli Lt e 20 I e OO wire
stamp icon

Change parameters by entering values or

@ using Standards Files
Select Design table icon to select parameters

Height H : [4mm =]
Length L ¢ [6mm =]

i
=
=}
1]
e
=
=
(=
]
[Iw]
/
G)
A

O,

| Change the stamp
direction by clicking
on the orange arrow
if needed and select
OK

Copyright DASSAULT SYSTEMES
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Creating a User Stamps (1/2)

Create a User Stamp
@ Before actually creating the user stamp, you should first define or import
the punch and eventually the die that will later be used for actual
stamping

O

Import the Punch from a
catalog into a specific Body

fffffff —
i @} Catalog Browser:E:WserStampi\User Stam... E"E
i !

L 77777 i Current: | ComponentFamiy.2 g

Punch

Insert Object

Instartiation modsi| 112/~
Name:

Inputs Selecked

Tangent_plane
Profile_plane

| use denticaivame [ e |00 [EEET

Copyright DASSAULT SYSTEMES
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Select Punch Body
@ and Position on

context option

User-Defined Stamp DefinitionUser Stamp. 1

Funch: [T Q
Faces For opening (0): (g selection -
Filet: = =i

|| Mo fillet

Rl 5o B |

Fosttion on wal———
Reference for rotation: |77

Rotation angle:

Origin point:

18| Position on context

| e | D

Creating a User Stamps (2/2)

@ Select User
Stamp icon

o 6

Copyright DASSAULT SYSTEMES

Select outer face of bend
you want to punch
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Modifying a Stamp

A. Double Click the stamp to be

modified
B. Modify desired parameters and
click Preview if you wish PRl
Section radius R 1 :|4mm E
. . i : 7
C. Click OK to validate Edradhs 2 [7om =
Height H mﬂﬂ E
#| Radius R |2mm E
Profile : Emg [, @l
— Standard
Marme ! I—

Copyright DASSAULT SYSTEMES
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Master Exercise: Fighter Airframe

Step 8: Creating a Flanged Hole and Bead

‘ 2min

In this step we create a flanged hole on the web

Copyright DASSAULT SYSTEMES
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Creating a Hole

In this lesson you will learn to create a Hole

Copyright DASSAULT SYSTEMES
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A. Click Hole tool

B. Select a point on the web

C. Select the web

D. Choose a bottom limit for
the hole

E. Specify the values as
needed

hole

G. Position the hole on
the web

H. Choose a bottom type
for the hole

Copyright DASSAULT SYSTEMES

Creating a Hole (1/4)

Hole Definition

©

F. Specify the direction of the

@ irection

Etension | Type | Thresd Definition | Deformation |

Elind i

SN ... — ]
Depth:  [10mm =

- Positioring Sketch

[

21x|

oK

V bottom

Instructor Notes:
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Creating a Hole (2/4)

l. Select the type of hole 21x

Estension [} Type | Thread Defintion | Defarriation |

_ Simple =
| —Parameters ——————————————— —Paramateﬁ@; H

i

i

1 |Diameter | L5mm E . L

! T

i
i
i

Depth : Srarn

——————————————————————————————— . —Ancher Point

(&) Extreme 2 middle

! —Parameters —————————————
! i
: ’;ngla g 90deg E ‘3
! '

hole
Fefn iy ———————————— 2xl
Mode: Diepth & Angle Vl
Diepth ; Smm
| Threaded
Angle : |9Udeg E L
”””””””””””””””” Type: [oimension =1 | M
'E 7777777777777777777777777777777 ‘ Battom Limit: o selection
(?) —Parameters . [~ Thread Definition —————— — Standards
:
> Mode: [T ' Trpe: Metric Thin Pitch | sl
- 1
l—E : B
g fngle:  [o0deg ; Thread Deseription
2 ° ¢ L . Hole Diameter 1783 ==
= S5 Diameter: |16.917mm E| - Paameters i
o I ST e et o ] Thread Depth: Smm
% .
] Diameter : |1 S ; Hole Depth: Tomm =]
- PN ... o ]
= b 4 I s |
2 —Parameters = Pitchi ZHrTy e
3 i Depth: Smm ; &
< Mode: . 1 @) Right-Threaded [ Left-Threaded
a .
g Depth:  [Smm ! tingle : IQDdEQ ) 5 -
S | S e ek Cancel
8 Diameter; | 16.917mm E ]
777777777777777777777777777777 '
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Creating a Hole (3/4)

K. Specify other Thread Parameters

Copyright DASSAULT SYSTEMES

Hole Diameter, Pitch, Right or Left-Threaded, Add or Remove

Standards

Hole Definition )

Extension | Tvpe | Thread Definition | Deformation |

| [®] Threaded

— Botkom Type

Type: |Dimensi0n S l
Bt Limit: IND selection

— Thread Definition

Tyvpe: IMetric Thin Fitch

Thread Descripkion: IMZDxZ

Hole Diameter:

Thread Depth:

|5mm

Hole Depth: I L0mm

pitch: |

I #) Right-Threaded | | LeFt—ThreadedI

You can choose a Left or Right-

oK

Threaded hole by selecting one of these

two options.

To add or remove one or several
standards, you can use these two
buttons.

By default, the Hole Diameter is
automatically calculated in accordance
with the Thread Diameter and the
Standard. You can modify it to get a non-
standard thread .

By default, the Pitch is automatically
calculated in accordance with the Thread
Diameter and the Standard. You can
modify it to get a non standard thread.

Instructor Notes:
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Creating a Hole (4/4)

L. Specify Deformation

Extension | Type I Thread Definition ‘Deformat\onl

You can create a cylindrical hole in
folded and unfolded view by clicking
on No Deformation option in the
Deformation tab.

(] Mo Deformatian

Copyright DASSAULT SYSTEMES
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Creating a Circular Cutout

In this lesson you will learn to create a Circular Cutout

Copyright DASSAULT SYSTEMES
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Creating a Circular Cutout

A. Create a point on the web @

B. Select Circular Cutout
icon

C. Select the point previously

created i
7| x
D. Select web as support 2]
— Paink N/
Selection: I1 Element C
E. Select additional points if — Support
necessary ‘ Object: [Face.1 D
— Tvpe
T ; -
F. Select type of hole ¥P%: [Clearance | ®
— Diametef ——
Diameter: m @
G. Enter Diameter value T
and click OK Stendard: [

Copyright DASSAULT SYSTEMES
|
|
|
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Modifying a Circular Cutout

A. Double Click the Circular Cutout
on the part or in the tree and the
Circular Cutout Definition dialog
box is displayed

B. Modify desired parameters and
click OK to validate

C. Click Preview if you wish

Copyright DASSAULT SYSTEMES

Circular Cutout Definition

— Paink

Selection: ! 1 Element

— Suppork
Cbject: {Face. 1

— Tvpe
Type: ICIearance j

— Diametet

Diameter; I M E

— Standard
Standard; |

Standards Files. ..

2] x|

Instructor Notes:
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Point or Curve Mapping

@ Select Point or Curve
mapping icon

4

% DN 4§

=]
=

Unfold object defin... (]3]

— Objectis) list -
Combing. 1

Select the Context ASL
Feature (the one from which
transformation is deduced)

Context =
" 1 I
| | SutFacic Flange. 1

&

Add Made Remove Mode ’

Select Elements to be
mapped

Mapping can be done from
3D to 2D and conversely

Copyright DASSAULT SYSTEMES
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Duplicate ASL Feature by applying a Pattern

| = ;
‘ ; of, !
3 @ Select appropriate : % {}r";

Patternicon | UL
Rectangular, Circular or

User defined Pattern

Rectangular Pattern Definition @E‘

First Direction ] Second Direction |

Parameters: {Instan:e(s) & Spacing _V_]

nstance(s) :]2 @
Spacing : IZUmm—@
|Length : i - ﬁ?‘

Select Feature to be e o
. - Reference Direction
du pllcated | Reference element: |3 Axis

Object to Pattern

Object;|Hole 1

Cancel

. » \ :

@ Fill in all fields ° :
necessary for Pattern : ' e ;
definition and select OK . I

Copyright DASSAULT SYSTEMES
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Master Exercise: Fighter Airframe

Step 9: Creating Circular Cutouts

‘ 2min

In this step we create circular cutouts on the web

Copyright DASSAULT SYSTEMES
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Modifying a Feature

In this lesson you will learn to modify a feature

Copyright DASSAULT SYSTEMES
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Modifying a Feature (1/3)

© Accessing feature definition window

A. Double Click the Feature to be
modified on the part or in the
tree and the Feature Definition
dialog box is displayed (ex. :
the first flange definition)

B. Modify desired parameters and
click OK to validate ( here we
suppress the first corner of the
flange).

Update if necessary

Copyright DASSAULT SYSTEMES
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Modifying a Feature (2/3)

« Modifying Sketcher Support

1. Edit the sketch linked to
the feature to be modified
(ex. : the first Cutout

definition)
TWO Ways: CutOut Definition
End Limit
A. Double-click on the FWE Wé
sketch in the tree Depth: [prm
B. Edit the feature i

definition window IVSeIectmn :|SketchB

and click the
Sketcher button

2. Modify the closed 3. Exit the sketcher and
contour update if necessary

Copyright DASSAULT SYSTEMES
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A. Change to WFS workbench

Copyright DASSAULT SYSTEMES

Modifying a Feature (3/3)

oS

B. Modify a support surface. Here we modify
the offset of a flange support surface

C. Change to ASL workbench and update :

Instructor Notes:
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Master Exercise: Fighter Airframe

Step 10: Modifying Features

‘ 5 min

In this step we modify a flange surface support

Copyright DASSAULT SYSTEMES
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Generating Folded and Flattened parts

In this lesson you will learn to Fold / Unfold a part.

Copyright DASSAULT SYSTEMES
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Folding / Unfolding the Part

1. Select the Unfold icon to 2. Select the Unfold icon
flatten the part according to again and the part is
the web folded back

Copyright DASSAULT SYSTEMES
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Using Multi-View

1. Click the Multi-View icon to 2. Select Window > Tile -
unfold the part in a second Horizontally menu item to
window display both windows

r—l\.
i
o
@
1]
sl
=
&
P
w3
&
0.
g.
&
&
Z
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Flat Solid linked to ASL Designed Part

1. Copy the Part Body out 2. Paste As Result With Link
of the ASL designed part Flat mode into another part
or in another Body of the
same pa

Define In Work Object
;\g ik Chrl
Copy cirltc

Chrl-+

Parent/Chidren.

Replace...

Flat_Parttern object

You obtain a Solid (linked to
initial ASL part) where you
can add on Excess and Tabs

Copyright DASSAULT SYSTEMES
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Master Exercise: Fighter Airframe

Step 11: Flattening the Part

‘ 2min

In this step you will flatten the part and use Multi-view

Copyright DASSAULT SYSTEMES
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Drawing Generation

In this lesson you will learn to generate a drawing of an ASL part.

Copyright DASSAULT SYSTEMES
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Drawing Generation

Change to Drafting ,ﬁ
Workbench and select an

empty sheet

@ Select the Unfolded
View icon @I_l

@ Select the web
@ Select a place on the sheet G
where to locate the
flattened view

NB : the characteristic curves
are generated in the drawing

Copyright DASSAULT SYSTEMES
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Master Exercise: Fighter Airframe

Step 12: Drawing Generation

‘ 2min

In this step we draw the flatten view of the part

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Copyright DASSAULT SYSTEMES

Administration

In this lesson you will learn Administration Tasks.

options 20|
8 coneral | Display |
Characteristic Curves =
Standard Settings
Flange Features
Q Erake-formed
@ FD'E.lEd wiew Llnfn.ldPTd wiew
BTL Base Feature:
BTL Support:
L
oML
Second OML:
CLE:
Hydro-pressed
Folded view  Unfolded wigwe
BTL Base Feature: [ il
ETL Support: | :_’ 1
L
oML
Scond OML!
O | CEHEET

Instructor Notes:
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About Standards

Standards are embedded in the sheet metal part
Standards are administrator-defined

A standard file is available by default

Editing the standard file

@ € € €

in the standard file.

The standard file can be edited using an interactive editor. This editor provides
an easy-to-use graphic interface to let you customize the parameters included

Standard Definition i

2l

Category : [General =i : [#erospaceshestietalbesign xml

e |color | M -

K

Cancel

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES

108



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Setting Standard Parameters

@ Administrators can for instance :

% Customize the graphic properties of characteristic curves in both 3D (Aerospace
Sheet metal Design workbench) and 2D views (Generative Drafting workbench).

% Manage the visibility of all characteristic curves (BTL, IML, OML and 2nd OML) in
folded and unfolded 2D views through standards.

Invisible curves Visible curves

Copyright DASSAULT SYSTEMES
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Setting Parameters for a Designer

© The designer can also Manage the visibility of all characteristic curves
(BTL, IML, OML and 2nd OML) in folded and unfolded 2D views through
standards. in Tools/Options/Mechanical Design/Aerospace Sheet Metal

Design with the display tab)

General | Display |

Characteristic Curves

Flange Features

Q Brake-formed

& BTL Base Feature:
ETL Suppart:

IML:

QML

Second OML:

CLE!

Folded view  Unfolded view

Hydro-pressed

BTL Base Feature:
ETL Support:

IML:

ML

Second OML:

CLE:

Folded view  Unfolded view

Stamping Feakures

i
i

i

Flanged Hole ]
= Folded view  Unfaolded view i

ETL Base Feature: 1

'

ML :

]

OML: |

|

i

Bead i
= Folded view  Unfaolded wiew :

BTL Base Feature: :

]

'

i

Circular Starmp 1
& Folded view  UnFolded view :

BTL Base Feature: :

i

i

Surface Stamp i
Folded view  Unfaolded wiew :

= BTL Base Feature: 1

]

i

Flanged Cutout i
@ Folded view Unfolded wiew 1

BTL Base Feature: 1

'

™L: ]

]

OML: i

i

]
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Copyright DASSAULT SYSTEMES

110



Aerospace Sheet Metal Design

INSTRUCTOR GUIDE

Customizing Standards Files to define Design Tables

# |In the Sheet metal Parameters Window, you can choose the sheet standard files
and then select the values you want in the given design table.

= |n the example below, you can see that the thickness and default bend radius are
driven by design tables, hence they are grayed out (i.e. you can’t modify the values)

Sheet Metal Parameters _ ﬂﬂ SheetMetal Thickness Table , configuration row : 1

B Filter : I

Patameters | Bend Allowance I Joggles I

" Sheet Metal Parameter, 115heetMetalstandard® | Sheet Metal Parametsr. 14Thickness® | * Sheet Metal
; - <l>  Aluminum 1, 2mm Stiffening_Bes

Standard IAIumlnum - R oy
= 3 Alumninum 2mm Stiffening_Beads.xls
Thickness I 1,2 E ﬁl 4 Aluminumm 2,5mm Stiffening_Beads.xls
Minimum Bend Radius ¢ | 1mm

Default Bend Radius I'—'l'“"“ EEI

| Sheet Standards Files. .. |

I =
| Apply Cancel

oK Cancel

Copyright DASSAULT SYSTEMES
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How to use Knowledge Expert

# |n order to perform a clearance check, you can use the characteristic curves like IML
and OML in Check formulas, in the Knowledge Expert Workbench

Check Editor : Check.1 ! 2

Condition | Carrection I Report I

Hi BF:CATSM_ExtrudedHolePunch;SH: Flangssur

AR

*Check created by llz 20704/2006%)
distance (SF.FD_OML,SH.FD_OML) = 25 mm

______________________________

Copyright DASSAULT SYSTEMES
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To Sum Up

In this course you have learned how to:
# Manage sheet metal parameters

# Create and modify the design of an Hydro formed Sheet Metal Part by defining
its internal features:

4 Web
% Surfacic Flanges
@ Joggles
% Different kinds of flanges
@ Corner Relieves
% Cutouts
% Different kinds of Stamps
# Holes
% Points and Curves Mapping
# Corners and Chamfers
% Patterns
Generate a flattened part
Draw a flattened part
Fulfill some administration tasks
Create a Knowledge Expert Check using characteristic curves

f € €@ «©
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Additional Exercises

You will perform the following additional exercises to reinforce the knowledge gained in
this course:

Additional Exercise: Aerostructure
Additional Exercise: Bracket

Additional Exercise: Fighter Web Structure
Additional Exercise: Rib

Additional Exercise: Fairing Linking

Copyright DASSAULT SYSTEMES
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Additional Exercise

Aerostructure

‘ 30 min

Design of a Sheet metal Aerostructure to demonstrate ASL functionalities

Copyright DASSAULT SYSTEMES
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Additional Exercise

Bracket

‘ 15 min

Design of a Sheet metal Bracket to demonstrate ASL
functionalities.

Copyright DASSAULT SYSTEMES
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Additional Exercise

Fighter Web Structure

‘ 20 min

Copyright DASSAULT SYSTEMES
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Additional Exercise

Rib

‘ 20 min

Copyright DASSAULT SYSTEMES
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Additional Exercise

Fairing Linking

‘ 20 min
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