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2D Layout for 3D Design

Front Fork

Recap Exercise

‘ 40 min.

In this exercise you will create the
2D geometry for the front fork.

Copyright DASSAULT SYSTEMES

Scale:

—

“—Seation view C-GC

Scale:

Section view A-A

1:3

1:3
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2D Layout for 3D Design

Do It Yourself

&J Open the “Front_fork_step0.CATPart”

O
Front_fork_step0.CATPart

@ Create two planes normal to this
combine curve at its extremities.
Create section views on these

Planes. Define the geometry of
these section views.

Copyright DASSAULT SYSTEMES

)

Extract the 3D profiles from the
layout the front and the auxiliary
view of the front. Combine these

2 profiles

Scale:

—

k‘éection view C-C

Scale:

Section view A-A

1:3

1:3
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2D Layout for 3D Design

Front Rear Sprocket

Recap Exercise

‘ 20 min

In this exercise you will create the
following 3D part from a 2D layout

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Design Process: Front Rear Sprocket Creation

You will be creating a Front Rear Sprocket using the following Design Process.

Open the CATPart Extract the 3D prOﬁIe
(automatic propagation,
5 % no support ) to create
:%X O the shaft defining the
s BN sl sprocket
: ‘x/_' / :

Extract the 3D profile
(explicit definition on a

. . Create the other .
@ Create the 3D profile (explicit teeth using pattern plane defined by a
definition on a plane defined by capability planar surface of the

a planar surface of the shaft ) shaft ) t_o create the first
to create the sprocket pocket ==y tooth with a pocket

@ Create the other
pockets with pattern

capability

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Copyright DASSAULT SYSTEMES

Do It Yourself (1/3)

Open the “FrontRearSprocket_step1.CATPart”

™

Extract the 3D profile of the sprocket shaft from the

provided section view.

Using the 3D Planes functionality, create two 3D
planes with the help of the axes in the front view.

Create an intersection of the two 3D planes.

Create the shaft using the intersection as the shaft

axis.

Marme: | Srofile20L. 1

Color: I j
I

Mode:! [yire {automatic Propagation)

Suppart Plane; [o Selection

Input Geometr |
Line.5

[ check tangency [ Check connexity  [] Check manifold
[ Check curvature

Output Geornetr: | R
Line. 13
Line.19 -
Line. 15
Line.16
Line. 17 |
@ oK & Cancel
= (Bor] el

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

Do It Yourself (2/3)

Extract 3D profile on a planar face of the tooth.
Create a Pocket using the created 3D profile.

Pattern 30 instances of the Pocket around the complete crown. This will create 30

teeth on the Sprocket.

Front wiaw
grale: 1:4

Copyright DASSAULT SYSTEMES

Profile Definition

Mame: | Profilsz0L.2
Colar: I

Ledle

Mode: Lusive (aukomatic Propagation)

Suppott Plare! [Face. 1

Input Geometry I
Circle. 4

Circle. 21

Circle. g

Circle, 22 Input Geometry

[ check tangency [ Check connexity [ Check manifold

[ check curvature
& Ezxisting intersectionis)

Otpuk GGeornekey
Circle.22

Circle,&

Circle,21

Circle. 4

@ ok | Scancel|

21

EXERCISE BOOK
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2D Layout for 3D Design

Do It Yourself (3/3)

w Extract 3D profile on a planar face of the sprocket.
w Create a Pocket using the created profile.

w» Pattern 4 instances of the Pocket around the complete crown.

Front wview
Scale: 1:4

Copyright DASSAULT SYSTEMES

: 2|
Mame; | Profile2DL. 3
Color:

I [
Mode: [wire {Automatic Propagation) LI

Support Plane: iFace. 4

Input Geometr: I
Line. 4

[ check tangency [ cheek connexity [ check marifald
[ check curvature

Cutpuk Geometr: I
Line.6

Line.5

Circle. 26

Circle.24

Circle. 25

Line. 4

@ o & Cancel

You can compare your result with the end model “FrontRearSprocket_end.CATPart”

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

Front Fork 3D Design

Recap Exercise

‘ 20 min.

In this step you will create the following 3D part
from a 2D layout
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Student Notes:
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2D Layout for 3D Design

Do It Yourself
'& Open the “Front_fork_step0.CATPart”

@Open the Front_fork_step0.CATPart

e
[ e

Create 3D profiles of Section views A-A

and C-C. Create the shape of a fork with

these 3D profiles and their combine curve
using the Multi-sections Solid.

i |

Copyright DASSAULT SYSTEMES

Create the Section View A-A and
Section View C-C as shown.

Section view A-A
Scale: 1:3

L_)Sec'tion view C-C
Scale: 1:3

Complete the fork design using the
Front view and the Auxiliary view D

¥ You can compare your result with “Front_fork_step5.CATPart”

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

EXERCISE BOOK

Student Notes:

Engine Assembly

Master Exercise Presentation

. 85 min

In this exercise you will designh the components
of the Piston Assembly. The piston and the

connector are to be designed in the context of the Piston
Piston Assembly.

You will design these components using the
following steps in the 2D Layout for 3D Design
workbench:

« Defining 2D profiles using 2D Layout views

« Creating 3D elements by exporting the
required 2D profiles

¢ Completing the 3D design

Crankshaft

Connector

Engine Assembly

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Engine Assembly — Design Intent

In this exercise, you will design the components of the Piston_Assembly in
a 2D environment. You will create 2D layout views of the Connector and
Piston.

&) ST

@Piston_Positions {Piston_Positions.1)
T'@Crankshaﬂ: (Crankshaft.1)
=N IPiston_Assembly (Piston_Assembly.1)
T %5Rod (Rod.1)
T‘ Reod
#or Layout

=5 Connector {(Connector 1)

T‘ Connector
#57 Layout
=5 Piston (Piston.1)
l*' Piston
#or Layout
—Applications

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Engine Assembly - Design Process

’iﬁ Engine

Edit Product
Piston_Assembly and
insert new parts:
Piston and Connector

@ Complete 3D Design of
Piston and connector

T”f&crankshaf’c (Crarkshaft, 1y

@Pistonjosmoms (Piston_Positions. 1)

&-sYPiston_Assembly (Pist
Sl Pod (Rod 1)

*5@ Piston (Piston, 1)

i'@ Connector (Connector. 1)

-Applications DeSign 2D

@ Layout views for
! Piston and
) Connector

@ Create Drawing
from 2D Layouts

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Student Notes:

Engine Assembly

Step 1: Create New Parts

(s

In this step you will create new parts:
Piston and Connector in the Piston
Assembly.

3 Engine

@Pist@nfosiﬁons {Fiston_Positions, 1)

@Crankshaft {Crankshaft. 1)

s g iston_Assembly (Piston_Assembly, 1)
fylrod Rod.1)
@Comect@r ({Connector, 1)
@Pist@n {Fiston. 1)

Soplications

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself Student Not

ﬂ Document used: LO1Engine_Step1.CATProduct

¢ Edit ‘Piston Assembly’ inside the root
product.

¢ Insert the following new CATParts:
# ‘Piston’
4 ‘Connector’

¢ Save the assembly using ‘Save Management’
as “LO1Engine_Step2.CATProduct”.

¢ Save the new CATParts.

§1anine
' ‘@Plstmfr:em:-ns (PISToN_Positans, 1)
f“?glt“.rar‘kﬂhaﬂ' (Crankshaft. 1

_Assembey (Flston_Assermbhy, L)
-Palnod (Bod 13
f"'&gﬂPlstcn iFlston. J)
#—«’Eﬂ Connector (Connactor. 1)
'—Appllcaumns

Engine Assembly

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Student Notes:

Engine Assembly

Step 2: Design 2D Layout Views
-\_\_‘_‘-\—\_ b
‘ 30 min e

In this step, you will design the 2D Layout Views
of the Piston and Connector parts using the 2D
Layout for 3D Design workbench.

2D Design of Piston

o Rod (Rod. 1)

%o Fiston [Fiston. 1)
=] biston

' 2wy plane '
£ wE plane
£ 7 plane
BartBedy

| -rrg Layout i

"’@ Connector (Connactor, 1)

w3 Cornectar

<y plane

! £ w7 plane

£z plane !

BartBedy

S Layout H e
# [ sheet 5 ! 2D Design of Connector

\ =Applications |

Copyright DASSAULT SYSTEMES
b
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (1/6) Student Notes:

Document used: LO1Engine_Step2.CATProduct Standard

|1s0_30 =l
. . . Sheet Skyle
You will design the 2D views for the Connector. [0 5]
Format A0 I5C
. Paper size = 841 x 1189 mm
Edit the Connector part. ot scale = 1:1
Switch to ‘2D Layout for 3D  Portrsi
. , @ |andscape
Design’ workbench.
. [ Hide when starting warkbench
w Keep the new layout creation >
parameters as shown. .
® Modify the sheet properties and frroperties.

set the parameters as shown.

Current selection |Sheet_1|’La out{Piston

N\
Sheet | Yisualization | araphic |

Marnie: | Sheet, 1

Scale:ll;l =|1

1
1
1
'
1
i
]
1
1
i
]
1
i
i
i
|

Format E

|2 150 =S Display

i
i
i
i
i
i
i
i
1
]
i
]
1
i
'
i
i
i
i

Width ¢t 1559 00 mm
Height : [42000 mim

) Portrait

@ |andscape

Projection Method
&S] First angle skandard

v

&

Sheet Properties Window

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Do It Yourself (2/6)

w Create a new Auxiliary view using ‘New
view From’ tool using yz plane as a Y A S N Y ;
reference plane. O

w Create a 2D profile of the ‘Connector’ '
using the dimensions as shown. N =

w The inside diameter of the hole at the (2
larger end of the Connector is equal to : @
the shaft diameter of the Crank case.

30

Auxiliary view A
Seals:r 11

Auxiliary View A

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (3/6) Student Notes:

w» Create a new section view as shown below. :(jl:

Section View B-B

Section View B-B

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (4/6) Student Notes:

You will now design the 2D views for the Piston.

w Edit the Piston part.

w Create a new auxiliary section view using ‘New view ﬂ
From’ tool using yz plane as a reference plane. ]

| Project this edge
| from the smaller end
| of the Rod and fix it.

=)

=3

Section view A-A
Scale: 1.1

Section View A-A

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Do It Yourself (5/6)

w Create a new auxiliary section view using ‘New Section/Auxiliary View’
tool using the reference element as shown.

w Create an additional section view C-C using the folding lines as shown.

Auxiliary View B

Copyright DASSAULT SYSTEMES

Section View C-C

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (6/6) Student Notes:

# Create an additional auxiliary section view from Section
View C-C.

Section view D-D
Scale: 1:1

Section View D-D

w Activate the root CATProduct and save the assembly
as “LO1Engine_Step3.CATProduct”

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Student Notes:

Engine Assembly

Step 3: Create 3D Design

‘ 45 min

In this step, you will create the 3D
design of Piston and Connector from
their 2D views.

Existing Rod ——>

Connector —>

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (1/29)
ﬂ Document used: LO1Engine_Step3.CATProduct
. ! -8 Tpicion Assembly (iston Assembly. 1) |
w Edit Connector part. | Fanroacon E
E Won Connector (Connector, 1) '
E L7y plane E
E <7 vz plane E
E < 73 plang i
! Baripody :
E *ELayout H
H M@ Piston (Piston. 1) E
L Thppheaers
w Create the 3D profile from the Section view ' = !
B-B using ‘3D Profile’ tool. :
Profile Definition _?Iﬁl
- Mame: | Profile2DL. 1
: Colort I
E Mode: [yyire {Automatic Propagation)
i Suppork Plans: [Section view A-A plane
.,
H Input Geomekrs |
H Circle. 15
1 Line, 38
H Line 25
: Line. 2z
I Line, 19
H Line. 12
E [ Check tangency [ Check connexity [ check manifal
H [ Check curvature
- i Output Geometr |
g 1 Line. 22
b Lne 12
» H Geuticn view A-5 Cirrle. 15
; ! Sepala: 1:- Line 42
% R L e E b _— @ oK | & Cancel |
8
Copyright DASSAULT SYSTEMES 25



2D Layout for 3D Design

Do It Yourself (2/29)

# Create a plane using ‘3D Plane’ tool and
passing through the vertical line in the
Section view B-B as shown.

w Create another plane using ‘3D Plane’
tool and passing through the vertical
line in the Section view B-B as shown.

Copyright DASSAULT SYSTEMES

Output plane

Output plane

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (3/29) Student Notes:

# Output the 3D profile of the connector on
Plane 2DL.1 from the Section view A-A .@
using ‘3D Profile’ tool.

Profile Definition L 2] x|
Mame: [Profile2DL,2
Color: I j
Made: [ywire (Automatic Propagation) il

Suppart Plane: [PlanszDL. 1

Inpuk Geometry |
Circle, 16

Line. 42

Circle 15

Line.12

[ checktangency [ Check connexity [ check manifold
[ check curvature

Dukput Geometr |
Circle, 15

Line. 42
Circle, 16
Line, 12

; @ ok | &cance
-

Output profile

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Do It Yourself (4/29)

w Create a pad using following

inputs:
# Use ‘Profile2DL.1’ as input
profile

# Plane2DL.2 as limit plane

w Create a pad using following inputs:

4 Use ‘Profile2DL.2’ as input profile S=E=0E x|

% Use ‘Up to next’ as limit type

Copyright DASSAULT SYSTEMES

Pad Definition i x|
r— Firsk Lirnit

Twpe: |Up to plane 'i
Lirnit: |PIaneZDL 2

OFfset: Omm

—ProfilefSurface —————————

Selection: iProFiIeZDL. 1 Q-,!

[ thick

Feverse Side l
[ Mirr oved extent
Reverse Direction I
More == I

@ Ok I L) Cancell Presigw ]

r— Firsk Limik

Type: IUp to niexk 'l
Lirvik: IND seleckion

Offset: Qrnrm

—ProfilefSurface —————————

Selection: IProFiIeZDL.Z @J
[ Thick

HEVErSE §de |

[ mirrored extert

Reverse Direction I
Mare == I

@ oK ] = Cancell Previgw I

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Do It Yourself (5/29)

w Create a Mirror of using Current Solid
as object to mirror and face of the pad
as mirror plane.

Mirror Definition I 2|

Mirroring element;
Object to mirror: IW
: |G oK |

w Create Edge fillets of 1mm as shown

Edge Fillet Definition 2 x|
Radius; [M =3

Objeckis) tofillet:  PEElENE

Propagation: ITangency j

[ Trim ribbans
Mare = I
@ K I W Carcel l Preview I

Copyright DASSAULT SYSTEMES
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Student Notes:
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2D Layout for 3D Design

Do It Yourself (6/29)

# Create Edge fillets of 1mm as shown

Edge Fillek Definition

2|

Radius: | Imm

Objectis) tafillst:  PEEEENENE

&
@l

Propagation: ITangency

[ Trim ribbons

& cancel |

-

[ore == I

Preview I

w Create Edge fillets of 0.8mm as shown

Edge Fillet Definition

2]

Radius; | 0.8rnm

Objectis) tofillet:  PEElENE

Propagation: ITangency

[ Trim ribbans

|° [ 4 I JCancell

k=
-
5

Mare = I

Preview I

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

Do It Yourself (7/29)

# Create Edge fillets of 0.5mm as shown

Edge Fillet Definition 2 x|

Radius: | 0.5mm

Objectis) tafillst:  PEEEENENE ;ﬁl
Propagation: ITangency j
[ Trim ribbons

Mmre}}l
|G ok | @ cancel | Preview |

w Create a through hole of Diameter

5mm and position as shown

Hole Definition 2]
Extension | Type | Thread Definition |
Up To Last j
Diameter ;|5mm E é},
Ciepth |30mm E@
Lirrif: ¢ |N0 selection — BRsREREERaEEh
Offset ;| Omm =
g |
E — Direction Bottom
g B Rewerse l |T|'irnmed j
e ' Mormal ko surface fingle : I i20dag E
2 Jri selection
0
7]
<
: | 1
£ @ oK l W@ Cancel l Preview
=3 »
4 —
Q
o
o

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (8/29) Student Notes:

w Create a mirror of the hole using zx
plane as mirroring element

Mirror Definition 2 x|

Mirroring element: |

# Create Edge fillet of 1Tmm as shown

Edge Fillet Definition 2 x|

Radius: | Imm

Objeckis) tafillet:  EREENEE

Propagation: ITangency j
[ Trim ribbons
[ore == I

|0 ok | @ cancel | Preview |

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (9/29)
Edit Piston part.
Create the 3D profile of the piston from the E
Auxiliary view B-B using ‘3D Profile’ tool. ;7=
? x| |
Mame: | Profile20L. 1
| coor: [— ] | |
i Mode: IWire {Automatic Propagation) ﬂ i
1 Suppart Plane: [Mo Selaction 1
! Input Geometr | H
i Circle.2 i
i [ check tangency [ Check connesxdity [ Chack manifald i
B T rh [PPSR [ check curvature E
Qutput Geometr |
; . Circle.2
Output this profile
Output profile
2 : @ oK I & cancel |
2
Copyright DASSAULT SYSTEMES 33



2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (10/29)
w Create another 3D profile of the piston from E
the Auxiliary view B-B using ‘3D Profile’ T
tool.

i ---------------------------- 4- ;)---------------} Prl:lfile Definition ﬂﬂ i

i Q‘D‘/ﬁ i Mame; | Profil=2DL. 2 i

E / ! Color: [ j E

E |\ E Made: |uive [AUtamatic Propagation) j E

E i Suppart Plane [ho Selection E

E ' Input Geomekt: | E

\ E Ellipse. 1 E

i i [ check tangency [ Check connexity [ Check marifold i

E E [ check curvature E

T B OOt : Cutput Geometr

Ellipse.1
Output this profile Output profile

o —
z
H
Copyright DASSAULT SYSTEMES 34



2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (11/29) Student Notes:

® Create a plane using ‘3D Plane’ tool and select the = ]
horizontal line in the Section view A-A as shown. : @

Select this line

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (12/29) Student Notes:

w Create a pad using following inputs:
4@ Use ‘Plane2DL.1’ as limit plane
# Use ‘Profile2DL.1’ as input profile

x|
r— Firsk Limnit
Tipe: |Llp ko plane ﬂ
Lirnit: [Planezoll
OFfset: |Dmm E

—ProfilefSurface —————

Selection: IF‘rQFiIe2DL.1 .[:.—"’?.j
[ Thick

Heverse Side l

[ Mirrared extert

Reverse Direction I
More == I

gﬁ( I - Cancel] Previgw I

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (13/29) Student Notes:

® Create a plane using ‘3D Plane’ tool and —
passing through the horizontal line in the ; @]
Section view A-A as shown.

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Do It Yourself (14/29)

w Create a pocket using following inputs:
4 Use ‘Plane2DL.2’ as limit plane
# Use ‘Profile2DL.2’ as input profile

Copyright DASSAULT SYSTEMES

Pocket Definition ' d |

— Firsk Limik
Tipe: |LI|:| ko plane :I
Lirrik: |Planez0L. 2
Offset: | Omm =
— ProfilefSurface
Selection! |Profilez0L.2 Ei-,
[ Thick

Feverse Side J
[ mirvored extent

Reverse Direckion l

Maore == I

@ oK & Cancel I Preview _I

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (15/29) Student Notes:

# Insert a new Body in the ‘Piston’ and activate this body.

w Create a plane using ‘3D Plane’ tool and passing through @
the vertical line in the Section view C-C as shown. -

Output Plane
Select this line

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (16/29)
® Create another 3D profile of the piston from E}
the Section view A-A using ‘3D Profile’ tool. 2%
w Use ‘Plane2DL.4’ as Support Plane.
20
; | _'fi' | Aﬁ 22;2? [FrafieznL 6 i
' 0 T: or: | I ~ | |
E ' E Made! wire (Automatic Propagation) LI !
! I 18 ' suppart Plane: [FlanezoL + E
E | i Input Geometry | E
1 . 1 Circle.4 !
1 i Circle.3 !
E . E Circle.z !
5 224 l 030 i
i . E [ check tangency [ Check connexity [ Check marifald !
E ! E [ Check curvature E
- ' L] 5
E L 8|D i Output Geometr | E
! f . ! 1 Circle.4 |
TTTTTTTTTTTTTTmmmmoommmmmmoooommmmmmomeees ! Circle,3 !
Circle.2
Output profile
: OK ] & Cancel I putp
g
Copyright DASSAULT SYSTEMES 40



2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (17/29) Student Notes:

w Create a pad using following inputs:
4 Use ‘Profile2DL.6’ as input profile

r— Firsk Lirnit
Tvpe: |Dimensi0n :I
Length: | 20mm ==

Limnit: INU selection

—ProfilefSurface ————————

Selection: IPrnFiIe2DL.6 @l
[ Thick:

Heverse Side ]

[ mirrored extent

Rewverse Direction I
Mare == l

@ ok I l‘(Zanuzell Prenview ]

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Do It Yourself (18/29)

# Create a plane using ‘3D Plane’ tool and
passing through the vertical line in the
Section view C-C as shown.

Select this line

Copyright DASSAULT SYSTEMES

Output Plane

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Copyright DASSAULT SYSTEMES

Do It Yourself (19/29)

#» Create a 3D profile of the piston from the
Section view A-A using ‘3D Profile’ tool. E

w Use ‘Plane2DL.5’ as Support Plane.

32

Profile Definition .

Name: | Profile2DL.7
Color: [T

Mode: |Wire {Aiukomatic Propagation) LI
Suppart Plans; [PlanezDL.5

Input Geometry |
Line. 46
Line.45
Circle, 3
Line.47

[ check. tangency [ check connexity O check manifald
[ check curvature

Oukput Geomnetr: |
Circle.3
Line.46
Line. 47
Line. 45

> & Cancel |

Output profile

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (20/29)
w Create a pad using following inputs:
4 Use ‘Profile2DL.7’ as input profile
# Direction as shown

i i r—Firsk Limit
i i Type: |Dimensiu:un ;I
i i Length: | 10mem =
i Limik:: INEI salection
i —Profilef5urface
E Selection: |Profilsz0L.7 I:i,
(] Thick
E Feverse Side l
E [ Mirrored extent
i Reverse Direction I
: & Cancel l Presiew _I

=

2
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2D Layout for 3D Design

EXERCISE BOOK

Student Notes:

Do It Yourself (21/29)

# Create a Mirror of Body.2 using yz plane as

. . ...~ Xy plane
mirroring element
e YE plane
- 7% plane
21 7583 partgody

Mirtoring slement: |Ee—m"

—QB FrofleziL. 1
—: . ProflezDL.2
— < Plarne2bl. 1

—@ Pad. 1

— <7 FlanezDL.2
—El Pocket. 1
-.' Body. 2

=27 Plane20iL.4

— ProflezbL.6
—@ Pad.4

— <7 PlanezDL.5
— ProflezCL. 7

—@ Fad.s

=0 piror,2

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Do It Yourself (22/29)

# Insert a new Body in the ‘Piston’ and activate
this body.

w Create a plane using ‘3D Plane’ tool and passing
through the vertical line in the Section view C-C
as shown.

Copyright DASSAULT SYSTEMES

Output plane

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

Do It Yourself (23/29)

# Create a 3D profile of the piston from the E
Auxiliary view D-D using ‘3D Profile’ tool.

w Use ‘Plane2DL.7’ as Support Plane.

20

12

17

Copyright DASSAULT SYSTEMES

Profile Definition 5 ll EI
Name: | Profile?DL. 13
Color; ;I

Made! wire (Automatic Propagation) LI

Support Plane: [FlanezDL.7

Input Geometry |
Circle.S

[ check tangency [ Check connexity [ Check rmanifold
[ Check curvature

- Oukput Geometr: I -

Line.&

Line.5 ol

Circle.5

Circle.4

Ling.4 hd

@ ok & Cancel

= S|

Output profile

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

EXERCISE BOOK

Do It Yourself (24/29) Student Notes:

w Create a pad using following inputs:
4 Use ‘Profile2DL.13’ as input profile
# Direction as shown

r— Firsk Lirnit
Type: |Dimensi0n j
Length: I 10mm =

Limnik: |No selection

—Profilefsurface ——————————

Selection: [ProfiezDL, 13 @l
[ Thick

Fievarse Side ]

[ Mirrored extent

Reverse Direction I

More == I

@ oK I - Cancel] Previgy ]

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (25/29)
# Create a 3D profile of the piston from the _@
Section view A-A as shown. :
S 2x|
E [ I "-? ! : MName: | Profile?DL. 14 !
E t E Calor: T ﬂ E
E ; E Made: [yive (Automatic Propagation) = i
' 18 Ssupport Plane: [No Selection !
E \ 1 Input Geometry | E
1 | E Cirde. 1 '
H I I (NP2 ) N | |
5 024 N ’ 5
E T30 E [ check tangency [ check connexity [ chedk rranifold E
1 E [ Check curvature i
i | i
E — ; _ Dubput Geometr | E
i 80Q E Circle,1 !
E r= i i
Output profile
i : @ ok | &cance putp
:
2
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2D Layout for 3D Design

Do It Yourself (26/29)

w Create a pad using following inputs:
4 Use ‘Profile2DL.14’ as input profile
# Face of Pad.8 as limit

Copyright DASSAULT SYSTEMES

r—First Limit

Tvpe: |U|:u to plane j
Lirmit: [Pad.&lFace
Offset:  |Omm
—ProfilefSurface

Selection: [ProfilezOL, 14 i
1 Thick:

Heverse Side ]

[ Mirrared extart

Reverse Direction I
Maore =3 I

& Cancel _I Preview _I

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

EXERCISE BOOK

Student Notes:

Do It Yourself (27/29)

# Create a Mirror of Body.3 using yz plane as
a mirror plane.

Mirror Definition R

Mirroring slement: e—"

Cbiject to mirrar; TLrrent Soid

f‘ PartBody
' {%Body.z

_— @ cancel | ' =Beody.3

<7 Planz20L. 7
(b ProfieznL. 13
_@ Fadg

— GL_L) Proflez0L. 14

—EI Fads

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (28/29)
» Activate PartBody. CTEE—— 2
add  |Body.z
Ta:
w Perform a Boolean operation ‘Add’ and After: [oocier. 1
select ‘Body.2’ as a body to be added to @ o |[EEma] _peven |
PartBody.
21X
#» Perform a Boolean operation ‘Remove’ and L R

select ‘Body.3’ as a body to be removed
from PartBody.

After: [add1

||° o |[®

| Preview I

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

EXERCISE BOOK
Student Notes:
Do It Yourself (29/29)
# Add a 2mm x 45 deg chamfer on the top
edge of the Piston as shown.
L
T eren Fsen |
: 'I&‘ s ton !
Mode: |Length1,l'nngle E '
Length 1: |2l'ﬂ|'ﬂ E =Xy plaﬂe E
Arigle: |45deg <& we plane i
Objectis) to chamfer: (EENGT=Tgai=n s -0 E &F X plane i
Propagation: ITangency E "ﬁ‘} PartBody E
[ reverse i 2 Proﬁle2DL 1 i
S @ ok | @ cancel |  ProfiezDL. 2
i [~ Plane20L, 1 ;
E -7 ) pad. 1
5 — . PlanezDL.2
—) Pocket. 1 :
i -5? Add 1
@ Activate the root CATProduct and save the assembly i t@ Remaove. 1
as LO1Engine_Step4.CATProduct ; E
g : ’
2
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2D Layout for 3D Design

Engine Assembly

Step 4: Create Drawing Views

‘ 5 min

In this step, you will create drawing views of the
Connector and Piston from the 2D views.

CANNECTOR

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

EXERCISE BOOK

Student Notes:

Do It Yourself

E Document used: LO1Engine_Step4.CATProduct

» Edit Connector part. Switch to 2D 21 21
Layout for 3D Design workbench. T — standard
oty [1s0 i
. . Ilﬁ—f@ rl B %il Shest Style
w» Switch to Drafting workbench and w - = [az 150 =
create a new Drawing with the sheet T | [T
parameters and the layout as shown. Rl o bittan g
: ) Portrait
@
\ . .
L) Save the Dranng as I ] Hide when starting workbench
Connector.CATDrawing. > @] o]

Copyright DASSAULT SYSTEMES
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2D Layout for 3D Design

Tyre Assembly

Additional Exercise

‘ 60 min.

In this exercise you will modify the design

changing the tire diameter from 32mm to 25mm.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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2D Layout for 3D Design

Do It Yourself

&J Open the “Tyre_assembly.CATProduct”

@ Open the
Tire_assembly.CATProduct

®

@ Insert the valve in the
assembly and position it

2087451 s
BLOUL Atey

Copyright DASSAULT SYSTEMES

@ Change the tire and
rim diameter from

32mm to 25mm

Create a new layout CATPart to
design the air valve. Use the
provided catalog to design the
valve. Instantiate the 2D
component, explode it, create the
3D profile and the shaft

@ Complete the layout dress-up
and extract the associated

CATDrawing

&J Open the “Tyre_assembly_step3.CATProduct” and compare your end result.

EXERCISE BOOK

Student Notes:
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