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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

‘ 8 hrs
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Introduction to Aerospace Sheet Metal Design

In this lesson you will learn about main features of Aerospace Sheet Metal Design

Edit “iew Insert Tools

Analyze  Window Help

]
i

T PartDesign i
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Aerospace Sheet Metal Design

ASL Workbench Presentation (1/4)

® Modifying CATIA environment
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ASL Workbench Presentation (2/4)

User Interface : General Presentation
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User Interface : ASL Tools

ASL Workbench Presentation (3/4)
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Parameters

Creating a Web
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ASL Workbench Presentation (4/4)

User Interface : ASL Tools

Creating a Flange

Hem
Tear Drop

Creating Stamps

In |
Flanged % ? @% User Stamp

Hole  (SSrATaAT . WA AR A s

Bead Curve Stamp

Stiffening Rib
Flanged Cutout

Circular Stamp

Surface Stamp

Creating Corner and Chamfer

1=
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Creating Pattern
= A Y
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13-

Rectangular| User Pattern
Pattern

Circular Pattern
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Aerospace Sheet Metal Design

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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Aerospace Sheet Metal Design

Master Exercise: Fighter Airframe

Step 1: Setting an Environment

5min
In this step we will set the CATIA environment

Genera | Display | Pt Cocment |

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 ta published elemerits

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

Updal
) Autometic () Manual

Stop update on First error

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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Aerospace Sheet Metal Design

ASL Parameters

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

[
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Radah 2 |ExtrudedHoles | Stiffening_Beads |IndexHole [ManufacturingHole |ClesranceHole |FastenerHole | CircularStamp | Jog_Comp_ | Jog_Comg_
Amnum | 120 e s s Toblexs | Tablexls Tablexis | Tablexts X5 |Methact s | Methacz s | F9MEtheRRTR xis
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aminum | 2.5 Rad&l25 [ExtrudedHoles |Stiffening_Beads [IndexHole |ManufacturingHole | ClearanceHole |FastenerHole | CircularStamp Flgiethod2Thi25 xls
ws xls x5 Table xls Tahle xls Table xls Table xls s

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES

15



Aerospace Sheet Metal Design

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 . xIs file,
just by indicating their name in the corresponding column.
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Aerospace Sheet Metal Design

Loading Data (2/2)

parameters tables are stored

Other Folders / Configure ,or
DL Name Allowed and Configure

B3
{1 Fig

@AIuminumTable xls
@t:ircu\arstamp s
@clearanceHoleTable. s
JExtrudedHoles.¥ls
@FastenerHo\eTable‘ xls
2 IndexHoleTable.xls
@Jongumprethudi s
@Jog_Comp_MethodZ s
@MaﬂufacturiﬂgHul&Ta. -
M RadAl12.xls
Hradali6.xs
HRadAl20.xls

MR adAl2s s
*jstiffeningjeads.x\s

% Method2Thk1 . xs
3] MethodzThict 6, xds
M Methodz2Thiz. xls
) Method2Thkzs. xls
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Tools > Options > General > Document

@ Prior to utilizing such design table you should declare correct path where

1 Gonera | shareabieproducts | Liensing | ocument | macros | perfomrces |«

Document Environment

Folder Curtent

DLName ot alovied —
SmarTeam ot alovied Othes FokE

ot slowed
ter Tab il

Catalog ot aloned Lok
Loaded document et alovied

Lacalzation

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

nciltor Locator

Entreprise Process-ibraries  Yes
Cotalog :startup documents  Yes Search order
SmarTeam Ves Sl 2 \ShudertiData.

SmarTeam Yes
ENOVIALCA Ves

:Ié'l,Student'l,Data'l,b:aramet

File Options
I Upper case for document names

General ] Help | Shareable Products 1 Licensing

Document Environments

I

Dacurnent Environment ] State

g Lockin: [ Spata

| DLName | indaws Folder |
£ aerostructure E:lASL_Fistudent|Dataiderostructure

1 Bracket E:aSL_FiStudent|DataiBracket

£ Catalog E:\ASL_FiStudent\DataiCatalog

1 Fighter Web Structure L_FiStudentiDataiFighter Web S[vu(%&
5]
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Copyright DASSAULT SYSTEMES

Modifying Default Thickness and Bend Radius

Click the Sheet Before starting to generate the part it is necessary to set
Metal Parameters default parameters such as Thickness and Bend Radius
icon
Select the Parameters Tab
Sheet Metal Parameters @@ Sheet Metal Parameters @@
] Bend Allowance | Joggles ‘ Parameters ] Bend Allowance | Joggles |
Standard : Standard Aluminum ml
Set Thickness and Bend ———{Thares | [ Thickness : 2=
Radius enterlng dIrECtIy the I Minimum Eend Radius:IEI'ﬁ"n @ Minimum Bend Radius : | 2mm @
values ] .

Default B Default Bend Radius ¢ | #mm

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

Instructor Notes:
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Aerospace Sheet Metal Design

Modifying Default Bend Allowance

Formula Deactivate)

Sheet Metal Parameters @@

Pararneters Bend Allowance I Joggles |

ki Factap- | H4H051 454 . fie

Cancel

Copyright DASSAULT SYSTEMES

@ A formulais associated to the K factor and could be deactivated (Right Button

Select Bend
Allowance tab

Instructor Notes:
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Aerospace Sheet Metal

Design

Choosing Joggle Compensations

Select Joggle [mone i
Compensation | :
method iMEthDd z i

Parameters I Bend Allowance

Compensations :  |None 'I III|

Sheet Metal Parameters: 21x|

‘ Joggles |

Runout

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

oK

Select one run
out formula out JMans
of 3 types

Copyright DASSAULT SYSTEMES

| Cancel

. Select Run out

| calculation

' method and
coefficient

Runout Types

Instructor Notes:
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Aerospace Sheet Metal Design

Runout Formulas (1/2)

Default Runout formula will be added on ALL the Joggles,

Joggle Runout Formula Creation |

Runout = Coeff * Depth

Default Formula : ,.-"’f Runout Formula type = Default,

Do you want to proceed ?

i Mon

No Formula : erases
Mone <

formulas on ALL

DEslgn Tatlle part jOggleS /' Runout Farmula type = MNone,

X

H Runout formula will be removed From ALL the Jogales.

Do you wank to proceed 7

|

Design Table Formula: File Selection

choose a path to an .xIs or .txt file

Joggle Runout Formula Creation 1 1]

Runout Formula bype = Design Table.
Runaout Formula referred by this Design Table will be added on ALL the Joggles,
Do you want to proceed *

|

Files of type:

I 2lx
Look i [ 3 Design Tabie R = =
| File name: [JoagleRunoutFormlas = Open |

[Microsct Excel workshests I~} =l Cancel

I™ Open as readonly

I Show Preview

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Runout Formulas (2/2)

Copyright DASSAULT SYSTEMES

1 A B | C [ D [ E

| 1 | JoggleRunoutFormulaMame JoggleRunout_al JoggleRunout_a2 JoggleRunout_a3 (mm) JoggleRunoutFormulaBody

12 Formula 1 15 25 05 a1"DEPTH+a2 THICKNE S5 +a3 ;
{3 Forrmulz 2 2 05 0 al DEPTH+a2 (STARTRADIUS+ENDRADIUS)
{4 Formulz 3 3 05 0 a1 THICKNESS +a2"DEF AULTBENDRADIUS
fe| 1 Formulad B8 ] L I S L T alDERTH+as
w Thereis 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 (al, a2,
a3) for its own

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

Instructor Notes:

Copyright
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Aerospace Sheet Metal Design

Master Exercise: Fighter Airframe

Step 2: Setting default part parameters

‘ 5 min

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Creating the Web

In this lesson you will learn creating the web.

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Creating the Web (1/2)

A. Click the Web icon {==!

B. Select aplane or aclose
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 |

4

(— Boundary
me | Limits | selection view
Mo Selection

I+

—Unfald position
Reference wire: o Selection
Irvvariant poink: [iio Selection

The limiting elements must intersect.

2k 21x|
Suppart:{Plane. 1
—Boundary
e Limits Selection Yiew =
1 oML Folded Yiew
z Curve.39 Folded Yiew
3 Line.1 Folded View
4 Sketch.2 Folded View -
4] |
—Unfold position
Reference wire:|ho Selection
Inwatiant paint: {10 Selection

Canicel

Instructor Notes:
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Aerospace Sheet Metal Design

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.

Copyright DASSAULT SYSTEMES

Weh Definition N

2|

Support:[Plane. 1

—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 |

r—nfold position

Reference wire: 1o Selection

Invariant point: |No Selection

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Surfacic Web (1/2)

B. Select a surface that can be
developed, even a curved one,
which supports the web

C. Select areference wire and an invariant
point as references for the unfolding of the
web.

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

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

> 5upPOIE[Extrude. |

—Boundary.

me | Limits | selection view
Mo Selection

—Unfold position

Reference wire:|No Selection

Inwatiant paint: Mo Selection

OK

Support {Extrude., 1

— Boundar,

e Lirits | Selection view
. 1 Extrude.4 Folded Yiew
Select curves, planes or surfaces to define z  Frojetd Folded View
. . o3 Extrude.2 Folded Wiew
the limits of the web. | 4 Extrudes Folded tiews
The limiting elements must intersect. :

—Unfold position

Reference wire:|Exd

trude. 4

Inwariant paint: [Exd

trude, fiVertex. 1

OK

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Surfacic Web (2/2)

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
web Definition =i
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 [
—Unfold position
Reference Wire:IE?(.trudE."
Invariant poink: |Ex_trude.4Werte_x‘1

Lo cencel | |

Copyright DASSAULT SYSTEMES

Use this corner as
Invariant Point

Extrude.4
Folded View

Project.1 Folded Extrude.2

View

Folded View

Instructor Notes:
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Aerospace Sheet Metal Design

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

web Definition i 21
N

Supparti[Flane. L - 05 9
—Boundary

e Limiks Selection Yiew =

1 OhL Folded Yiew

z Curve.39 Folded View e

E Line.1 Folded Yiew

4 sketch.2 Falded Yiew 4 1

» _Limits
| |

Unfold position —————————————————————

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

i ~Boundary ]
i [y* | Limits | Selection Yiew |:| §
3. Select a 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 el .
Remove == - - ,,,,, s |}

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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Aerospace Sheet Metal Design

Master Exercise: Fighter Airframe

Step 3: Creating the Web

‘ 2 min

In this step we create the airframe web

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Creating a Surfacic Flange

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

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Creating a Surfacic Flange (1/7)

Selecting the Base Feature

A. Click the Surfacic Flange icon Q

B. Click the Base Feature

tab
C. SeleCt the Web or aflange as : Suppork | EOP | Sides and Corners I Process I Compensations I
—EBend Radius
Base Feature
|C0nstant 'I
Radius: |4mrr. E o

Base Feature:|yeh, 1

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design
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Creating a Surfacic Flange (2/7)

Selecting the Support : Support Type

Support type :

A. Exact : the support is the surface
geometry selected

B. Approximation : the selected surface is
approximated into a ruled surface and

the maximum deviation can be
computed according to an
approximation length

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

surfacic Flange Definition I 2 x|

Base Feature | Suppart EOP | Sides and Carners | Procet‘: ilr
B

Support Geumetry’:|omL |

Appraximation Length: | Z0mm E

Compute Masimum Deviation: | 0mm

Reverse Directions

o
Support Length: | 100mm | :

f. Flange

QK | Cancel

Support tab

[ <

Select the
support type

Surfacic Flange Definition

Sides and Corners | Proces | [

|Suppnrt Genmetry:'oML

Reverse Directions

Support Length: | 100mm E

21|

QF; | Cancel

Surfacic Flange Definition N x|

Base Feature | Suppatt: EOP | Sides and Corners | Proca{ II}

Fupport Curve; | |

Reverse Directions —

Support Length; | 100mm E

Angle: Igﬂdﬁg E Surf, Flarige

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Surfacic Flange (3/7)

Selecting the Support : Flange Directions Flange Support

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

A. Flange Direction

B. Flange Material direction

C. Flange Base Feature Direction pase Feaflre

Flange Base
Feature

Surfacic Flange Definition N 2]

| EOQP | Sides and Caorners | Procaq‘ ||}

Base Feature

Exart 'YI

|Suppnrt GEDmEtrleOML |

Reverse Directions —

Support Length; | 100mm E

Copyright DASSAULT SYSTEMES
o
e

Instructor Notes:
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Aerospace Sheet Metal Design

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 P ———— 2l
deflnlng the tOp Of the ﬂange and the Outer MOld Base Feature I Support 1@ Sides and Corners | Procai‘l ﬂL

Line (OML) ey

B. Element FD (Folded) : Boundary element is a surface
or a plane which intersects the flange surface or a
wire projected on the flange surface Ll [ =

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 Procel llb »
Base Feature I Suppatt: ‘ EOP | Sides and Corners I Proce; 4|
.
Element FP =

Boundary Elementis):| Curve,2

Boundary Element(s}:[Curve.z ‘

(s]4 Cance| =
B Ok | Cancel

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

Copyright DASSAULT SYSTEMES

Creating a Surfacic Flange (5/7)

Defining Sides and Corners :

Click the Sides and

Select each Side type Corners tab

21

Surfacic Flang = Definition

Base Featurk | Support I EQP ides and Corners I PrDceiz 1| 3
—Side 1 —Side

IStandard 'I IStandard . =

ROlRE e == T COrRer:

INDI‘IE i

e A
Ruadius: [ Tomm L Select each

Corner type

Ok Cancel

CORNER TYPES (angle defined
between the EOP and the sides)

Corner: between the side and the
EOP (defined with a radius value)

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

Two texts indicate
Flange Sides
(Side & corner 1
Side & Corner 2)

SIDE TYPES

Standard: they are automatically defined at
the web limit and the perpendicular plans are
kept (the user doesn’t have to define them)

None: no side computed (only the EOP is able
to define them)

Element FD: they can be defined by a
geometrical element FD (Curve or surface)

Element FP: they can be defined by a
geometrical element FP (Curve or surface)

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Surfacic Flange (6/7)

Process tab: Manufacturing Process and specific K_ Factor

Surfacic Flange Definition | ] ll ﬂ

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

Manufacturing process: IHydropressed L.I <

ErakeFormed

General K_Factor

can be locally  ———s K_Factor: [Danmeiies [ £
altered for a

specific Surfacic

Flange

oK | Cancel

Copyright DASSAULT SYSTEMES

Manufacturing process

Hydro pressed or Break
Formed

(information only for the
current CATIA release)

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Surfacic Flange (7/7)

@ Compensation tab: Joggle and Flange Sides Compensations

ECP | Sides and Corners I Process | Compensations | ll_"

—Jogale

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

—3ide 1 Side 2

Type: Type |Automatic 'I

Choose Flange Sides
Compensation metho

Mone
Aukomatic

OF || Cancel |

IManual: Length

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

Intersecting Surfacic Flanges on a Web

@ |tis possible to intersect two surfacic flanges on aweb. This means that you
can choose as a support aweb 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

Instructor Notes:
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Aerospace Sheet Metal Design

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 s ed B4

Sides and Corners | Process |Cnmpensati 4|p

Support |

ILength From QL L‘

Length : 25mm @

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

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

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Corner Relief

In this lesson you will learn to create a Corner Relief

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

®  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

D. Select the sketch of the corner relief

catalog or enter the Sketcher
workbench to create the profile

Copyright DASSAULT SYSTEMES

Creating a Corner Relief (1/2)

Corner Relief Definition |

Supports ; ISurFacic Flange. 3 ﬂ

profile or access to standard contour — ||®] Supparts Redefinition

21

©

o

0k

\

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

Cancel

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Corner Relief (2/2)

Setting corner relief parameters

E. Thered 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

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 ;I
| supports Redefinition |

Profile

Sketch : [Gketchot @ | @

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

@Select Corner
or Chamfer icon

@ Select Edges to be worked or
Select all

Copyright DASSAULT SYSTEMES

HOe 3k F£E R TN |

Create Corner or Chamfer on Sharp Edges

@ Key Radius value

chomter T

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 || Cancel

I Radius:

Edge(s):l Mo Selection

|®| Convex Edge(s)

8| Concave Edge(s)

Cooc ([ cn | N

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

Instructor Notes:
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Aerospace Sheet Metal Design

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:
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Aerospace Sheet Metal Design

Creating a Joggle

In this lesson you will learn about creating a Joggle

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

Copyright DASSAULT SYSTEMES

A.

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

Select the flange as joggle

support
Select the joggle plane

Select the role of the plane

Select Depth Type
Joggle

Flange

Joggle plane

\The vector normal to

1 the flange support
i determines the depth
{ direction

The selected plane

either start the joggle | KR —
i : Support:  |Surfacic Flange.2 PEI|

E |Jnggla Plane;|Plane. 1

(

i

=

Joggle Plane: Plane i

!& @—.- Support: ISurfaclc Flange.2 I

(o)

@—> Offset Type: epth || Surface
Depth: Im E

Offset surface:  |No Selection

Runout: I S E'fxa
Clearance: Omm

Start Radius: | 4mm

End Radius: dmm

o’ _I-_Iﬂzli

Suppart:

i ‘Joggle Plane:

|Surfac|c Flange. 2

[Plares \‘ g

Instructor Notes:

Copyright DASSAULT SYSTEMES

49



Aerospace Sheet Metal Design

Copyright DASSAULT SYSTEMES

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)

Support

Runnout

@ Runouk: | A Eﬁd

Joggle Plane \ Direction .
—— !
i

Start

Radius Depth
{Depth Direction)

Radi

¥ !

i
Clearance ‘

— lg1Ear !

Joggle Definition Al Ellil
Support: |Surfacic Flange.2 m
Joggle PIane:IPIane.l N

Offset Type: [#) Depth || Surface

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

Clearance:

Start Radius: | 4mm

End Radius: | dmim E H

Invert Runout Dir, | Inwert Depth Dir.

Ok Cancel

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Joggle by Depth (3/3)

Using a web R :
ks
A. Click the Joggle icon { o !

B. Select the Web as joggle
support

C. Select the joggle plane and the @1 ﬁ

role of the plane j ‘
D. Select Offset Type as Depth ﬁ"

Result

Copyright DASSAULT SYSTEMES

Joggle Definition
/‘\

=100

Support: |Weh1 k ) m

Joggle Plane; lPIane 1 TX

Offset Type:

! (W) !3epth SurFace@

Diepkh:
Offset surface: Mo E'EE"ID[
Runout: | 15mm E_‘_‘_’] ‘
Clearance; Orrn
Stark Radius: | Smm
End Radius: S

Invert Runouk Dir,

0K

Cepth Cir.

LicLEDr,

Invert Depth Dir.

Cancel

Instructor Notes:
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Aerospace Sheet Metal Design

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

,,,,,,,, S Tel |
Using an offset surface i

% : Support:  [Surfacic Flange. 1 @
& E @ Joggle Plane:lxy Plane N %
A. Click the Joggle icon = E Offsst Typs: () DepthSurFace@

p Diepth: |2|Tﬂ'ﬂ E
B. Select the flange as ; :> Offset surface: [N ERelale
joggle support @1 ﬁ unout: [Emm foa

. : eatance: m—a
C. Select the joggle plane 1 9

and the role of the plane ﬁ"i do e o
: End Radius: Smm

D. Select Surface Type

Inwvert Runouk Dir, '

| [6]4 | | Cancel

Flange
Joggle direction

Joggle plane Offset Surface

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

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

Instructor Notes:
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Aerospace Sheet Metal Design

Joggle Run out Formulas

L=l Soowic Deinition Slcid 5%

support:  [Surfacic Flange.z | [1] Support: [Surfacc Flange.z | [E] Support: [SufaccFlange.z [T
— ool ~
Joggle Plane:: N N Joggle Plan N %, Joggle Plane: Gl tion
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

Runout: 10, 5mm f ,I‘ Runout: 10,5 E Formula: IFormuIa 1 L:
£

Runiout: 3,507mm . £ ,.I

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

End Radius: | Zmm

rt Depth Dir,

Invert Runout Dir, g Depth Dir,

Irevert Runout Dir, t 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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Aerospace Sheet Metal Design

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 [ o ] [ |
Support: |SurFacic Flange.2 El
Joggle PIane:IPIane.l N \_:L

Offset Type: (#) Depth () Surface

Ciepkh: | 10mm E
Offset surface: |No Selection

Runaut: | 3o E o
Clearance: Orimn

Start Radius: | 4mm

End Radius: IM E

Invert Runout Dir. | Inwert Depkh Dir,

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES



Aerospace Sheet Metal Design

Master Exercise: Fighter Airframe

Step 6: Creating a Joggle

‘ 2 min

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

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES

56



Aerospace Sheet Metal Design

Creating Flanges other than Surfacic Flanges

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

Creating a Flange

Click the pull down arrow —
and select the desired icon

RETDN ¥

Hem User Flange

F

5|
4

Flange Tear Drop

LY

=

©
=

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Flange

@ Click Flangeicon

@ Select OK

Copyright DASSAULT SYSTEMES

@Select Spine

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

Flange Definitior

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

f Cancel |

@ Key Flange parameters: Radius, Length, Angle

Instructor Notes:
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Aerospace Sheet Metal Design

Create a Hem

@ Select Spine

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

@ Click Hem icon

2|

Refimited

Limnit 1: Flane. 4

e
101

Ok Cancel |

@ Select OK @ Key Flange parameters: Radius, Length

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

Copyright DASSAULT SYSTEMES

Create a Tear Drop

@ Select OK @

@ Select Spine

select Relimited option then you need to

@ Choose Basic or Relimited option, if you
select two relimiting elements

Tear Drop Definit.on 2=l

Relimited

Length: | 18mm =)

Fadius: | 3mm E
| 1 Edge

Spine:

Fim Suppork

Limnit: 1:

Plane. 4 ‘

[e]4 | Cancel |

Key Flange parameters: Radius, Length

Instructor Notes:
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Aerospace Sheet Metal Design

Create a User Flange

@ Select Spine
Click User Flange icon .
Select Profile

e~ | Relimited ﬂ |
E Spine: | 1 Edge:

Remove Al Propagate

Profile: |Sketch.6 @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

Instructor Notes:
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Aerospace Sheet Metal Design

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
User-Defined Flange Definitionk k1| [TearDropDefinition 2%
Relimited =l Relimited |
Spine: |1 Edge ‘ :’::: ,S—ETE

we Al Pro|

' : =
IF‘rnﬁle: [Shetch 6 il - ‘

Lirnit: 11 W

Limit 1:

Lirnit 2 e Plane.4
Limit 2! [
OK Cancel | Mare >3
OK | Cancal
Step 2 2l
e 2 [feimted ]
[Relmited - Length: | 20mm =S

Length: | 25mm E Angle: | 90deq E =Y
Padius; | 4 E

t 1 [Fanet
S

oK Cancel | oK Concel |

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Creating a Cutout

In this lesson you will learn to create a Cutout

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Cutout (1/5)

Creating a profile as Cutout profile
Create a sketch on the web

surface or on a flange surface \\\
Define a closed contour

Exit the sketcher

Click the Cutout icon to display the
Cutout Definition dialog box

OCJONONO)

Copyright DASSAULT SYSTEMES

Cutout Definition |

Cutout Type
’;ype: |Sheetmetalstandard "l ‘

End Lirnit

Type: Dimension

Depth: | 2mrn E

Profile

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Cutout (2/5)

Using a profile : Setting cutout Parameters

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

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

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

@ Three End Limit Types are available :
Dimension : depth is define by a specific value

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

Copyright DASSAULT SYSTEMES

Cutout Definition  EE|
—Cubout Type 7

Type: ISheetmetaI standard ﬂk 5
—End Limit

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Cutout (3/5)

€ Inserting a profile instance from a catalogue

@ 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

g Design

i
1
'
Aerospace Sheet Metal Design | ]
'
i
i
'

Standard Profiles Catalog File

® O

Select the Open Catalogue
icon <

artupcompor= i JE3|
Currenk: | Asro_Shest_Metal Cutouts I =

Select the Power Copy

| ]
@ Family Object or User Ex %
Feature Family Object ] "C“m“t e ———
| o [renciosenied QI
] el
i ~ Type! Dirmension
Depth: 2 _
RfbhlE——— ——————— Filter: '— h -
Selection: I:«_ﬁ’. i@J @ :
el 2 UserFeature_Family
|_Feverseide | Reverse Drection |

Ok || cancel |

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Creating a Cutout (4/5)

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

finsertobject x|

Dt Y g r -
log Browser:D:\R18GAintel A 2l Reference; Slot_Contour 2=
. Current:l UserFeature_Family = = Instantiation mode: {1l %
Double click on ] BE=) ame: 1

Slot_contour

[[Inputs [ Selected [
Ref_plans Plane.1
Ref_Point

| Repeat

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

Mame

Select Parameters 2 Comered_siot

3 Rectangle_slot
RIS e
Select Design table icon and/or
modify Angle value

Slot_Parameters_Table.1 , configuration row : 8 2lxl

] Filter : [ o |

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

1 T Slot_Parameters
Select 8th row S n

4 F0mm srm Angle

5

5

Click OK and Close all o ot e

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

OO0 OO

windows related to contour
instantiation

Anply. Cancel

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Creating a Cutout (5/5)

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

Check that orange arrow is
pointed inside the profile
and click OK

Copyright DASSAULT SYSTEMES

Cutout Definition 2] x|

Cutouk Type ————————————
; |

YR |Sheetmetalstandard 'I

—End Lirnik

Type: Dimension

Depth: | 2mrn E

—Profile

| ook

Instructor Notes:
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Aerospace Sheet Metal Design

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: ]Sheetmetalstandard :_J

—End Limit

Type: I Dimension j
Diepth: | 2mm @
- Profile

(I

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

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

Instructor Notes:
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Aerospace Sheet Metal Design

Creating Stamps

In this lesson you will learn to create and modify Stamps

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

Circular Flanged
Flanged Stamp Cutout Curve Stamp
Hole Bead Surface Stiffening
Stamp Rib

Copyright DASSAULT SYSTEMES

Creating Stamps

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Flanged Hole

@ Click the Flanged Hole icon

Select the surface
where you want to
place the hole

Flanged Hole Definition ] 2l

P iamet
(@) without cone () with cone

Height H Smm E
Radius R | 2mm

P -
Dametern: [N [

Flat Pattern ——————————————————
’VK Factor | [ErEn = ‘
S ———

o

@ 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)

[

Change the hole
direction by clicking on
the orange arrow and
select OK

Copyright DASSAULT SYSTEMES

Select a point
previously created

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Bead

@ Click the Bead icon Web
Surface

Select the wire the
bead will rely on

End radius R2 :

Height H : 4mm

©)

Change parameters by entering
values or using Standard Files

| RadiusR : Zm

Profile : g

Standard

(Fi adusR: |4m'“ ””””””””””

Modify Bead direction by
clicking the orange arrow if

Select Design table icon to select needed and click OK

parameters

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES



Aerospace Sheet Metal Design

Creating a Circular Stamp

Copyright DASSAULT SYSTEMES

%@@@@@g@

Circular Stamp Definition. @E

Definition Type

Parameters choice ¢ [itaior Diameter  v]

|| Half-pierce.

~ Parameters

- —
|RadissRL ¢ [2mm =]
\Radius Rz ¢ [2mm E
\Diametern: [l [=]
agen ; [HE B

Standard

Mame: g Standard

®

Select the surface
where you want to
place the hole

Change parameters by entering
values or using Standards Files

Select Design table icon to select
parameters

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

OK

@Click the Circular stamp icon
@ Select a point

previously created

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Surface Stamp

@ Click the Surface stamp icon

=
I — |
e sl

CRET - —|
Cr o o— |

18] Rounded die

et e 2@

" 7|

(Opening Edges ; FReTrreSy

o [ oo | I

Change the stamp direction by
clicking on the orange arrow if

needed and select OK

Copyright DASSAULT SYSTEMES

®

<«—— Change parameters by entering

values or using Standards Files

Select Design table icon to select
parameters

Select a closed contour
previously created

Example with Opening Edge

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Flanged Cutout

@ Click the Flanged Cutout icon

Flanged cutout Definition

—Parameters

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

Profile: : ey

1 Standard

Mame

Previgw

Ok | cancel

@ Change parameters by entering

values or using Standards Files
Select Design table icon to select
parameters

Copyright DASSAULT SYSTEMES

@Change the stamp direction ="
by clicking on the orange

®

Select a closed contour
previously created

arrow if needed and select
OK

Instructor Notes:
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Creating a Stiffening Rib

@ Click the Stiffening Rib icon

Stiffening Rib Definition

—Parameters —— —

LengthL: 40mm @

|®] Radius R1: | 2mm

PRadiusR2 ¢ o

:Anqle A "ﬂ

e

Mame : g Standard

@ Change parameters by entering

values or using Standards Files
Select Design table icon to select
parameters

Copyright DASSAULT SYSTEMES

Select the external face
of a straight bend

Instructor Notes:
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Creating a Curve Stamp

@%E@E@ml Selecta

Click the Curve =--------sommmrm oI

stamp icon

Change parameters by entering values or

@ using Standards Files
Select Design table icon to select parameters

adea: [EET B

i
=
=N
1]
e
=
=
(=
]
[Iw]
/
G)

©

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

Copyright DASSAULT SYSTEMES

Height H : [4mm

Length L ¢ [6mm

5] Radus

8] Radus

Instructor Notes:
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Creating a User Stamps (1/2)

Create a User Stamp

stamping

i i
ke Current: | ComponentFamiy.2 v g

Import the Punch from a
catalog into a specific Body

Copyright DASSAULT SYSTEMES

e
Catalog Browser:E:WserStampi\User Stam... I‘l"z]

# 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

Insert Object EI@

Reference: Punch L=

Instartiation modsi| 112/~ #
Name: I

Inputs Selecked

Tangent_plane
Profile_plane

| use denticaivame [ e |00 [EEET

—
L

o || coeo | NN

Instructor Notes:
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Creating a User Stamps (2/2)

@ yasamab

@ Select outer face of bend
you want to punch

Select appropriate icon:

With Die or With opening

3

Select Punch Body
@ and Position-on
context option

o 6

User-Defined Stamp DefinitionUser Stamp. 1 |1”X_‘

Punch: [N &

Faces for opening (O [o selection = =
N |

| Harfilet |

e T —

Postion onwal————————————— || /8

Reference for rotation: [

Rotation angle:

Origin point:

18| Position on context

Copyright DASSAULT SYSTEMES
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Copyright DASSAULT SYSTEMES

Modifying a Stamp

. Double Click the stamp to be

modified

Modify desired parameters and
click Preview if you wish

. Click OK to validate

Bead Definition

—Parameters

Section radius B1 :|4mm

End radius B2 : |.T"mm

Height H |M E

B RadiusR: | 2mm

Prafile : gy [ @l

— Standard

Mame : I

Instructor Notes:
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Aerospace Sheet Metal Design

Master Exercise: Fighter Airframe

Step 8: Creating a Flanged Hole and Bead

‘ 2 min

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

Instructor Notes:
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Aerospace Sheet Metal Design

Creating a Hole (1/4)

A. Click Hole tool

B. Select a point on the web

C. Select the web

D. Choose a bottom limit for

the hole Hole Definition 1 2=l
Etension | Type | Thresd Definition | Deformation |
E. Specify the values as SOV -
needed @h |
[Lirriit
F. Specify the direction of the [ [ postinng Sheich
hole @ .- |
— ——— 7 |
Flat = | = 2 i
G. Position the hole on : i M Up To PI Up To Surf
the web i =2t H p To Plane p To Surface

oK | cancel |

H. Choose a bottom type
for the hole

Flat bottom V bottom

Copyright DASSAULT SYSTEMES
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Creating a Hole (2/4)

I.  Select the type of hole

Parameters

Diepth ; Smm

Mode: g amete
Angle a0deg
Diameter: |16.217mm

Countersunk

Copyright DASSAULT SYSTEMES

FEENEEE ———————————————

’;ngla g 90deg E ‘

Mode: Diepth & Angle Vl

Smim

Parameters

h
1
i
1 |Diameter | L5mm E
i
i
i
i

— Parameters

Diameter : |1 Bmm ;

i
'
'
i
I
=

dngle : IQDdEQ 3

Hole Definition ]

2l

Extension || Type | Thread Defintion | Defarriation |

Simple ~

e @; m

—anchor Peinit

(&) Extreme

& viddie

Select the Bottom Type of a threaded

hole

Hole Definition

| Threaded
—Bottom Typs

Type: Dimension ~1

—Thread Definition
Type:

Thread Deseription:
Hole: Diameter:

Thread Depth: Smm

Pitch: 2y,

IMetric Thin Pitch

Battom Limit: Mo selection

T7 625 ==
Hole Depth: 10mm =]

@ Right-Threaded | Left-Threaded

e

Cancel

Instructor Notes:
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Creating a Hole (3/4)

K. Specify other Thread Parameters

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

Extension | Tvpe | Thread Definition | Deformation |

| [®] Threaded |

—Baktam Typs To add or remove one or several

Type: |Dimension v[ standards, you can use these two
[Noselection | buttons.

Eiotbary Lint: o selection

— Thre:ad Definition

Tyvpe: IMetric Thin Fitch i

Thread Description: |M202 = By default, the Hole Diameter is

automatically calculated in accordance
with the Thread Diameter and the

Hole Diameter:

Standard. You can modify it to get a non-
: Smm
T Beothy I standard thread .
Hole Depth: |1Dmm
Pitch: | 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.

I @ Right-Threaded | | LeFt—ThreadedI

[0] 4 I | Cancel

You can choose a Left or Right-
Threaded hole by selecting one of these
two options.

Copyright DASSAULT SYSTEMES
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Creating a Hole (4/4)

L. Specify Deformation

Hole Definition

Extension | Type I Thread Definition ‘Deformat\onl

2l

[H] o Deformation

Copyright DASSAULT SYSTEMES

Ok |\ Cancel |

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

Instructor Notes:
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Creating a Circular Cutout

In this lesson you will learn to create a Circular Cutout

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

A. Create a point on the web

B. Select Circular Cutout
icon

C. Select the point previously
created

D. Select web as support

E. Select additional points if
necessary

F. Select type of hole

G. Enter Diameter value
and click OK

Copyright DASSAULT SYSTEMES

Creating a Circular Cutout

Paink N—/
I;election: W C
™~ Suppark
‘ Ohject: Ir D
— Tvpe

Type: ICIearance "I E

— Diametef ——

Diamneter; |M E @

— Standard

Standard: I—

Standards Files, ..

Instructor Notes:
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Aerospace Sheet Metal Design

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: I 1 Element

— Suppork
Cbject: {Face. 1

— Tvpe
Type: ICIearance j

— Diametet

Diameter; I M E

— Standard

Standard; |

2] x|

Instructor Notes:
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Select Elements to be
mapped

Copyright DASSAULT SYSTEMES

®

Point or Curve Mapping

Select Point or Curve
mapping icon

Unfold object defin... (]3]

— Objectis) list —
Combing. 1

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

Context = I
| | SutFacic Flange. 1

Add Made Remove Mode ’

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

Instructor Notes:
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®

Fill in all fields
necessary for Pattern
definition and select OK

Copyright DASSAULT SYSTEMES

Select appropriate

Pattern icon

Duplicate ASL Feature by applying a Pattern

Rectangular, Circular or
User defined Pattern

Select Feature to be
duplicated

R

Rectangular Pattern Definition

First Direction ] Second Direction |

[Parameters: {Instan:e(s) & Spacing _V_]
;Instance(s) :12 @
20mm @

Spacing :

|Length :

~Reference Direction

| Reference element: |3 Axis
— Object ko Pattern
Object;|Hole 1

e

Cancel

Instructor Notes:
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Aerospace Sheet Metal Design

Master Exercise: Fighter Airframe

Step 9: Creating Circular Cutouts

‘ 2 min

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

Instructor Notes:
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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

____________________________________________

Instructor Notes:
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Copyright DASSAULT SYSTEMES

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:

A. Double-click on the
sketch in the tree

B. Edit the feature
definition window
and click the
Sketcher button

2. Modify the closed
contour

CutOut Definition

End | e ———————1

ype: | Dimension

T
Depth: |2mm

=0

s =—————

3. Exit the sketcher and
update if necessary

Instructor Notes:
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Modifying a Feature (3/3)

A. Change to WFS workbench %

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

==
-
&

C. Change to ASL workbench and update ?,..

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

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

Instructor Notes:
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Aerospace Sheet Metal Design

Folding / Unfolding the Part

1. Select the Unfold icon to
flatten the part according to
the web

Copyright DASSAULT SYSTEMES

2. Select the Unfold icon
again and the part is
folded back

Instructor Notes:
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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

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

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 part

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

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Aerospace Sheet Metal Design

Master Exercise: Fighter Airframe

Step 11: Flattening the Part

‘ 2 min

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

Copyright DASSAULT SYSTEMES
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Aerospace Sheet Metal Design

Drawing Generation

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

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Drawing Generation

Change to Drafting
Workbench and select an
empty sheet

@ Select the Unfolded
View icon

@ Select the web
@ Select a place on the sheet CLUEIC e

where to locate the
flattened view

NB : the characteristic curves
are generated in the drawing

Copyright DASSAULT SYSTEMES

@n

J '-*IEE % '

Instructor Notes:
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Master Exercise: Fighter Airframe

Step 12: Drawing Generation

‘ 2 min

In this step we draw the flatten view of the part

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Administration

In this lesson you will learn Administration Tasks.

Copyright DASSAULT SYSTEMES
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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

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
in the standard file.

¥ € @ €
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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)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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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.

® In 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)

Copyright DASSAULT SYSTEMES
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How to use Knowledge Expert

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 112



Aerospace Sheet Metal Design

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:

« Web
# Surfacic Flanges
# Joggles
# Different kinds of flanges
@ Corner Relieves
4 Cutouts
% Different kinds of Stamps
# Holes
# Points and Curves Mapping
# Corners and Chamfers
4 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
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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.
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Additional Exercise

Fighter Web Structure

‘ 20 min
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Additional Exercise

Rib

‘ 20 min
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Additional Exercise

Fairing Linking

‘ 20 min
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