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Part Design

Connector Housing

You will Apply the Concepts learned throughout the Part Design Course, by
building the Master Exercise and following the Recommended process.

& Connector Housing Presentation

= Step 1: Get Familiar with the Design intent

& Step 2: Design the part with its original specifications

= Step 3: Receive and get familiar with the modification request
= Step 4: Modify the design following the modification request
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Part Design

Connector Housing

You will practice the topics, learned throughout the course, by building the
Connector Housing. To complete the exercise, you will follow the
recommended steps.
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Connector Housing

Master Exercise Presentation

. 90 min

In this exercise you will build a first version of the
“Connector Housing”.

Step 1: You will understand the design Intent of the
Part.

Step 2: You will Design the Housing with its initial
specifications of dimensions provided in the drawing
of the part.

Step 3: Then, you will receive a modification request,
that will make you change the part. You need to
thoroughly understand the modification request.

Step 4: You will take into account the modification
request and change the design accordingly to design
the second version of the Connector Housing.

By following the recommended design process you
will be able to design the two versions of the part.

First Version according to
specifications

Second Version after
modficaions
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Exercise Scenario: Connector Housing

3

S

Receive and get
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Part Design

Connector Housing

Step 1: Get Familiar with the Design intent

. 20 min

In this step you will understand the specifications
and design intent required to design the first version
of the “Connector Housing”.

¢ You will understand the functional parts of the
housing.

« You will study the drawing of the part
thoroughly.

¢ You will answer a few questions in order to
understand the way manufacturing features (such
as draft and fillets) interact with functional
features.
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Connector Housing Drawing
¢ Understand the drawing thoroughly to design the part according to the
specifications
Detail C 6.5 5 Shell Thickness = 1mm
o Default Draft Angle = &
~ i o
@ —= ; A-A
/ b
.M 3 | 70 c
° & [T g
Detail D D
ﬁ» B'B
§> R2 6
o R1.5 N B
< : o
50 |
o ~ | ‘
™ \ R2
Detail E Ii§ o T/
" 15 o) \
= ™| w0 \ ‘ ¥ A
] 1 1
Iy — |7 2/ 1
5 | N 3 R3
g ~ | 20 |
z - | 12 , B
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Part Design

Design Intent: Connector Housing

Constant wall
thickness

Drafted Faces Two Holes

The connector housing is a molded part that is used in an assembly.
The catch is centered on the base.

Two counter bored through holes have same radius.

The detent pocket and the clip are equally positioned.

Surfaces need to be drafted to allow removal from the mold.

Wall thickness is required to be constant.

LI I N W
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Part Design

Getting familiar with the Part’s main function

The first thing to do is to identify the functional features of the part

¢ The main shape
¢ The additional features

Amongst the following pictures, where is the part’s main shape?

?

?

Copyright DASSAULT SYSTEMES

|:> The Part is a housing. So, what should be the main function of the part?
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Few Questions:

The part has a constant wall thickness. Some edges are filleted and few faces are drafted.
Each feature has a design intent and impacts the way the part should be designed.

What is the easiest way to create a part with a constant thickness?
What is the CATIA standard tool that will allow you to manage the draft angle?
How is it possible to manage drafted faces and constant fillets?

=

This face could also have
a variable radius

This face has a constant
radius

|:> Should you create your draft after your fillets or Vice-versa?

During the design, when is the best moment to apply a constant thickness?

« Before or after the fillets?
¢ Before or after the holes?

Copyright DASSAULT SYSTEMES
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Connector Housing

Step 2: Design the part with its original specifications
. 30 min

In this step you will create the Part corresponding
to the dimensions and specifications provided. You

will:

¢ Create the Main Pad

¢ Design the various features like Detent Pocket, Catch, Clip
¢ Apply Dress-up features

« Create Holes

Copyright DASSAULT SYSTEMES
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Step 2: Design Process

1
<PDesign the Main Pad J

2
CEDesign the Clip ]

3
Design Detent pocket
and Catch

4
Create Shell and
Design the Holes

Copyright DASSAULT SYSTEMES
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Design the Main Pad

Create the following sketch on YZ Plane.
Extrude the sketch by 70 mm using Pad feature from Sketch Based Feature toolbar.
Rename this Pad to 'Main Pad' by accessing the properties using the contextual menu.

e
15 fravennion — SETIY
1
= fﬂ| : —First Lirnit
N | [Type: =
1
oJ | |Length: E
~— 1
IYe) : Lirnik: Mo seleckion
- : —Prafile/Surface
35 : Selection: [Sketch, 1
: g .
... Xy plane
... ¥z plane

1
1
1
1
1
1
1
1
e’ ZX plane !
1
1
1
1
1
1
1

r PartBod
ey

— Geometrical Set.1i
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Design the Clip (1/3)
« Create a Plane(Plane.1) offset from ZX plane at 22 mm. Create it in Geometrical
set.
« On YZ plane create the following sketch. Use recently created plane to
constrain this sketch.

« Pad this sketch by 2 mm and rename this as Clip.

d Plane Definition Rl

| Flane type:l[lffset from plane j al

Reference: |z« plane Plane.1
____DIES_@E;_@ ___________________ |—
The details of the sketch are: :’ """ _i_l _ii sketch
" E — Firsk Lirnik
5 : Type: Dirgension j
R o Sommm
: Lirnit: Mo seleckion
k J q- : — Profilefsurface

@ \ 9 / i Selection: |Sketch,2
5 These lines are symmetrical about plane.1
Copyright DASSAULT SYSTEMES 19



Part Design

Design the Clip (2/3)

¢ Apply Draft of 5 deg to five faces shown using Dress-Up features toolbar.

Copyright DASSAULT SYSTEMES

1
Draft Type: Iﬁ ﬁl
Angle ; m
Facels) to draft; |5 elements @l

Mewtral Element
|;electi0n: |clipiFace.6 @ i

Propagation: |N0ne j

1
1
1
1
1
1
1
1
1
1
1 [[] =election by neutral face
1
1
1
1
1
1
1
1
1

election : |Main Pad|Edge. 1

Pulling Direction
|;

e == == = - o - - - - - = = = = = = & = L = 4

@ Neutral Plane
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EXERCISE BOOK

DeSign the Clip (3/3) Student Notes:

¢ Apply edge Fillet of 3 mm to the four edges.

Radius:

Cbjeck(s) ta Fillek

Radius:

oy = (ol =8 | EdoeFillet. 2\ Edge. 6

Propagation: ITangenc':.-' = I

Copyright DASSAULT SYSTEMES
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. |- T T T s s mmmmmm == Student Notes:
Design the Detent Pocket and Catch (1/3) 5|
¢ Create a sketch to design the Detent pocket on plane.1. : i
¢ Create a Pocket of length 4.6 mm (Use Mirrored Extent). E ;
¢ Rename this pocket as Detent Pocket. E © i
: v oo
Sketch Details ! H :
2.9 :
Sketch for o © ;
Detent ___" y : ! !
1.2 ;
| a
fPacket Definition R 20 x| ]
— Firsk Limit
Tvpe: Dirnension ll
Depth: | 4. &mm| =
Lirnit: [rMo zelection

— Profile/Surface

% Selection: |Sketch.3

w

5 [ Thick

5

2 Feverse Side |

] -

3 I ‘= Mirrored extert I

£ L o o o o o o o mm mm mm mm mm e mm mm o e mm mm e e e e e e
8
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. Student Notes:

Design the Detent Pocket and Catch (2/3)
« Apply a Edge Fillet of 1.5 mm on the Top face of the housing.
¢ Offset a Plane from YZ plane at a distance of 35 mm. This is Plane.2.

m i m i m i m e o

feaoe rlecpefnton  SSSNETEY

1

E Fadius: |1-5"""""| E

E Ohbjeckis) to fillet: [l | ==

: Propagation: ITangency j

1

Flane bype: |Offset From plane LIQJ

Reference; h.-'z plane Plane.2

Offset; | 35mm

Reverse Direction |
[ repeat object after Ok
& Cancel I Presview I
e
Copyright DASSAULT SYSTEMES 23
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WD

______________________________________________

I —ProfilefSurface

I_ o Mirrored exkent

Design the Detent Pocket and Catch (3/3)

« On this plane, create a sketch for the catch.

¢ Pad the sketch by 10 mm (Mirror extent) to create the Catch. Rename the Pad to

'Catch’.
‘/M
D ~

Details are

-

fradpetiton P

5 Pad the sketch

oI i using the following
E Twpe: |Dimensinn _ﬂ parameters

i Length: | 10mm =

i Lirnit: |Mo selection

Selection: |Sketch.4 E_{-,
[ Thick

Heverse Side

‘4'|"—M°
— =y s
'|L A

|

EXERCISE BOOK
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Create Shell and Design the Holes (1/4) Student Notss:

« Shell the bottom face of the part to get uniform wall thickness of 1 mm.
¢ Offset a Plane at 15 mm form Plane.2. This is Plane.3.

Default inside thickness; | 1mm|

Default outsids thickness: | Omm

4 elements

Flane tyvpe: IOFFset fFrom plane ll al
Reference; |F‘Iane.2

o T I 25

Reverse Direction l
[ ] Repeat object after OK

@ Ok I < Cancell Preview I

Copyright DASSAULT SYSTEMES
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Create Shell and Design the Holes (2/4)

¢ Sketch on Plane.3 as shown.
© Revolve the sketch to create shaft.

Sketch details
l

Shaft axis
|
fshan Defntion ST
1
— Limiks
First angle: |3E~Ddeg =
Second angle: | Odeg =y

— ProfilefSurface

Selection: |Skﬂtch.5

[ ] Thick Profile
Heverse Side [

s

Selection: |Sketch Axis

Copyright DASSAULT SYSTEMES
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Create Shell and Design the Holes (3/4)

« Create a Counter bored hole of 3 mm diameter, concentric to the
shaft.

¢ Create a Plane.4 offset from Plane.2 at a distance of 25 mm.

1
If Hole Definition . Hole Definition
1
1 1 1 1
1 : ot 1 ‘ ; 1
N Extension || Twpe | Thread Definition I ; : Extension | Type | Thread Definition I 1
1 ! 1 : 1
: Up To Last j | : IC:::unterI:u:nreu:I j !
r ! '
1 |Diameter ; | 3mm = ﬁr X i |
b1 B A R ey < F (R !
: Pararneters ;
1 1
! |Diameter : |5-5|'I'II'I'I E ﬁr !
| =
' |Depth: |2mm = ;

Flane tvpe: |0FFseI: From plane ;I Q |

Reference: |Plane.2

Offset: | 25mm

Reverse Direction l
[ | Repeat object after Ok

@ oK I 3 Cancell Presview I

Copyright DASSAULT SYSTEMES
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. Student Notes:
Create Shell and Design the Holes (4/4)
« Create a sketch similar to that of shaft.1 to create shaft.2.
« Create hole.2 same specifications as in hole.1 on shaft.2.
@ {shaft Definition ———EE 21l
E — Limits
| [First angle: | 360deq =
1
| |Second angle: IUdE';I =
E — Profile/Surface
|| selection: |Sketch.s
1
Sketch for
shaft.2
r -1
fhole pefnition
1 1
: Extension | Type | Thread DeFinitii
1
: Up To Last ji
1
| |Diamneter :|3|'|'""'I E ﬁ, E
1
' |Depth: [5.5mm e .
1
2 1 (Limit s JMo selection 1
E 1
2 E Offset : | Omm =)
5 115
;; ‘&;l Result of step 2: PDG_Master_Connector_Housing_Step_2 end
Copyright DASSAULT SYSTEMES 28
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Connector Housing

Step 3: Receive and get familiar with the modification request

Modification
request

Part Designed according to Part expected after
specifications Modifications

In this step you will understand what changes are required to be done in
order to meet functional requirements.

Here you will :

« Thoroughly understand the design changes by studying the drawing.
* Understand why these modifications are done.

 Study which features are affected due to above changes.

~ Propose if any new modifications are required.

* Modify the parameters for dress up features.

Copyright DASSAULT SYSTEMES
F T W W A
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Do It Yourself Student Notes:

Re-Design more complex
CATCH Geometry

=)
loal__

Design the pad to
accomodate

more space volume in
the assembly

Repostion the two
Holes

Study and understand the modifications required.

The design for “Catch” is changed. It is now more complex.
Design a completely new feature to allocate more space.
Reposition the two holes to accommodate other features.

s s = s

Copyright DASSAULT SYSTEMES
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Part Design

Connector Housing

Step 4: Modify the design following the modification request
. 20 min

In this step you will create the Part in accordance with the
modification request you have received.

You will:

Design the Pad to allocate more space
Re-design the CATCH geometry

Reposition the holes, to account for the impact of
above changes

¢ Modify the dress-up features

Copyright DASSAULT SYSTEMES
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Student Notes:

Step 4: Process

1
?Create the NEW pad ]

2
Change Dress-up
features parameters

3
Re design the CATCH
by COMBINE.

4
Reposition the
holes

Copyright DASSAULT SYSTEMES
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- Student Notes:
Design the New Pad
ﬁ\l 'PDG_Master_Connector_Housing_Step_4 Start.CATPart'
« Create a sketch to generate a Pad on Plane.2. Create it just after the Main Pad and before
the Clip. Use 'Define in work object' functionality.
¢ Create a Pad of length 20mm. Select the ‘Mirror extent’ option. Name the result as ‘New
Details : |
T
1
1
1
: — Firsk Limit
: Tvpe: IDimensil:un j
E Length: | Z0mm =3
1
| [imit: |Mo selection
% : —ProfilefSurface
= 1
7 || Selection: |Sketch. 14
g i (] Thick
E . Feverse Side [
P L Cmmoedestent |
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Student Notes:
Change the Dress-up feature Parameters (1/4) -
¢ A warning is displayed, then you need to modify the indicated fillet. Delete it for
the time being. You will recreate it taking into account the 'New Pad'.
¢ Edit the draft definition, and select three new faces of the 'New Pad'.
Object I Message I
EdgeFillet. 1 There is atleast one non connecked fillet-edge,
[ .
:-_ enin ------------------ ll-ﬂ-
1 . -
' Draft Tupe: Previous Fillet
: =3 3 is deleted
| Angle: |5d39 =)
: Face(s) bo draft; IS elements @I
: [ sefection by neutral face
: —Meutral Elzment
1 ‘Selection: |CliptFace.5
: Propagation: INone
Copyright DASSAULT SYSTEMES 34
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Student Notes:

Change the Dress-up feature Parameters (2/4)

« To apply fillets to the Newly created Pad, define in work object on Draft.1. So the
fillets will be positioned after this Draft.

Copyright DASSAULT SYSTEMES
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Student Notes:
Change the Dress-up feature Parameters (3/4)
¢ Apply fillet of 2 mm to the edge shown.
E Radius: |2|TI|TI =
E Chject(s) ta Fillet: [afaf=ElE A=) 2ule =N
: Propagation: ITangency j
« Re-create the previously deleted fillet. Create a new fillet of 1 mm.
1 Eg |Ieen|n ------------- j -El
: Fadius: | tnm
| Obiject(s) to filet: [Foacriiet oo 1| _|
: Propagation: ITangency
Copyright DASSAULT SYSTEMES 36



Part Design

EXERCISE BOOK
Student Notes:
Change the Dress-up feature Parameters (4/4)
¢ Modify the value of previously created fillet from 3 mm to 4 mm.
« Change the Constant edge fillet on the top face to variable radius fillet with
values varying from 1.2 mm to 3 mm.
. Modify the Fillet
E lEdge Fillet Definition value to 4mm
1
E Radius:
i Object(s) to Fillet: EXSETT=pes @l\
Propagation: ITangenc';.f
variable Radius Fillet Definition 2 x|
Radius: |mm =)
Edgefs) tafillet: W@
Propagation: ITangency j
Wariation
Painks: @J
Yariation: ICubic ;I
Options
[ Conic parameter: |05
[ Trirn ribbons
More == I
o . @ oK I & Caricel I Presis l p
z
3
£ 1.2 mm
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- . Student Notes:
Re-design the Catch by Combine T
¢ Re-Design the Catch Geometry. Since the Design is modified, it is not easy to
design the CATCH using Pad. So you will design it using Solid Combine.
¢ You will create it just after the Variable Radius Fillet. To create the Combine you
need two sketches. Reuse the sketch (created before modification request). Create
the second sketch on Top face of the 'Main Pad'.
Sketch already
created Create this sketch on
»._ Top face of 'Main Pad’
| >
o
r
:
2] ;
—First component ————————Second component :
g F‘rc-file Profiled [Skateh. 10 X
E 3 Mormal bo profile A Mormal to profile :
Z’ Direction; |N0 seleckion Direction: |Nr: selection :
% _— ¢ @ Cancel | preview | E
:
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Student Notes:

Reposition the Holes

¢ Modify the position of Plane.3 from 25 mm to 26.5 mm.
¢ Delete Shaft.2 and Hole.2. Mirror Shaft.1 and Hole.1 about plane.2

Plane Definition ] a
Flane tvpe: IOFFset fFrom plane j

Reference: |Plane.2

Offset: | 26.5mm| =

Reverse Direction l
[[] Repeat abject after OK

@ Ok I - Cang:ell Previem I

Mirror Definition A s

Mirraring element;

Before Modification After Modification
Load: 'PDG_Connector_Housing_Step_4_end.CATPart'

Copyright DASSAULT SYSTEMES
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Student Notes:

Bike Rear Lever

Part Design Fundamental Exercise

. 60 min

In this exercise you will :

¢ Use the dimensions given in the drawing
¢ Proceed in order to respect the specifications

In order to understand the design intent, a 3D result without history is provided.

g |

iy Bike_Rear_Lever_Result.CATPart

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Bike Rear Lever Drawing Sludentfloles:

R7 R2 T)

Section view A-A
Scale: 1:1 B

Tangent Curve Auxiliary View B
R12
D4
< P 5.5 ﬂ
A i | R6
. < O
< (co]
03

European Convention
Chamfers = 0.5*45Deg

Copyright DASSAULT SYSTEMES
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Specifications: Bike Rear Lever

#3Bike Rear Lever
—.~ Xy plane
—.7yzZ plane

— . zx plane
-— PartBody

*- 5 Combine.1
— &) EdgeFillet.5
— &y EdgeFillet.s
#-[] Pocket 4

— & EdgeFillet.3
— & EdgeFillet.4
#-(5] Pocket.1

— &y EdgeFillet.1
#-[] Pocket.2

e

— & EdgeFillet.2
=] Pocket.3

ole.
r% nnle;

{1 Chamfer.1

*-EI Hole.3

#-[g] Hole 4

#-5 Geometrical Specs__—>

Copyright DASSAULT SYSTEMES

e |

i3 Bike_Rear_Lever.CATPart

EXERCISE BOOK

Student Notes:
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Fitting
Part Design Fundamental Exercise

. 60 min

In this exercise you will:

« Use the dimensions given in the drawing

« Proceed in order to respect the
specifications

A 3D result without history is provided, in case you need the expected final geometry, in order
to better understand the design intent by manipulating the part in CATIA:

bil  Fitting_Result.CATPart

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Fitt i n g D raw i n g Student Notes:

Section view A-A Auxiliary view C

R20 10

Te]
R2
98.6
2
&
&
a
5 [eo)
2 ~—
z
2 | European Convention
8
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Specifications: Fitting

& Fitting
—.~ xy plane
—.7yz plane
—.~ zX plane
T3 Eanbody
7] Pad.3
iy EdgeFillet.8
(7] Pad 4
i/ EdgeFillet.9
#-] Pocket.4

E Fitting_End.CATPart

Copyright DASSAULT SYSTEMES

I:Q
Ii@ Pocket.5
-] Pocket.6
&%, EdgeFillet. 10
{2 Chamfer.2
{2 Chamfer.3
fr@ Hole.1

#-[o] Hole.2
#-) Geometrical Specs

EXERCISE BOOK

Student Notes:
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Master Exercise: Bottom Case

You will practice concepts learned throughout the course by building the
master exercise and following the recommended process.

= Mobile Phone Bottom Case Presentation

&= Mobile Phone Bottom Case (1): Design the Battery Space
& Mobile Phone Bottom Case (2): Design the Bottom Case
= Mobile Phone Bottom Case (3): Modifying the Design

&= Mobile Phone Bottom Case (4): Analyze the Design

SYSTEM

Copyright DASSAULT

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

Student Notes:

Master Exercise: Bottom Case

In this exercise, you will design a complete part using the Part Design
Workbench.

Copyright DASSAULT SYSTEMES
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Part Design

Mobile Phone Bottom Case

Master Exercise Presentation

. 90 min

In this exercise you will build the bottom case of a
mobile phone following the recommended design
process:

Here you will first Design the battery reservation
space

After that you will Design the Bottom case.

Then you will modify the design to study the
impact of modification.

Finally, You will analyze the design and modify the
part so that it can be manufactured.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

Design Intent:Mobile Phone Bottom case

Battery Reservation
space

Inner Shape

Copyright DASSAULT SYSTEMES

Bottom case

EXERCISE BOOK

Student Notes:
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Part Design

Design process: Mobile Phone Bottom Case

Design the battery
Reservation Space

®

Design
Modifications

—Mode

Pl EfE
@ @ E (Displayi
= ] -

H v
& Perform Draft | Iﬁ% ﬂl |
] . | —Direction
5 analysis and ml A [,
2 Modify design  |: B2 ||
g v Information
£ | |pirx:0.00
g ! |pir v : 0,00
8 | LAt 0 KLV i

@

[

Design Of
Bottom Case

EXERCISE BOOK

Student Notes:
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Part Design

Mobile Phone Bottom Case

Step 1 — Design the Battery Reservation Space
. 10 min

In this step you will create the Part corresponding
to the battery reservation volume in order to reuse
this volume in the Part of the phone:

¢ Create a Pad from input elements
« Apply Draft
¢ Apply Fillet

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK
Do It Yourself Student Notes:

1
<[>Create a Pad from the given surface. ]

T

Apply draft to the J

2

faces.

3
<PAppIy Edge Fillet. ]

Keep this file open for the
next step.

Copyright DASSAULT SYSTEMES
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Part Design

Do It Yourself (1/3)

e |

y@y Load: 'Bottom_Case_Battery_Container_Shape_Step_1.CATPart'

« Create the pad by extruding the surface ‘Split.1’ up to the plane ‘Plane.6’ in the PartBody as
shown.

o,

Split.1

Plane.6

—First Limnit Z:ET_'?I
Type: Up ta plane j

Lirpik: |Plane.& -l

Offset: | Omm =

—Prafile/5urface

Selectiorf[Split. 1 > A

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK
Student Notes:

Do It Yourself (2/3)

« Create a 3 degree draft on the face shown below, using the top face as the Neutral

Element.
Mmoo m o m o — — — — — — — — — — — _ _ _ _

Neutral Element oraft Definition 1]
1
1
. Draft Tvpe: Iﬁ ﬁl
1 |
| Angle : | 3deq ﬁ
1
| Faceis) to draft: |Pad. 1iFace.24 fﬁl
1
: [ selection by neutral Face
| Meutral Element
E Selection: |Pad.1\Face.25 El
Face to Draft | .
r 1 |Propagation: ISrru:u:uth J
i — Pulling Direction
| |Selection : |Pulling Direction
1
3
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Part Design

EXERCISE BOOK
Student Notes:
Do It Yourself (3/3)
¢ Create a 1 mm fillet on the top face edges.
Edge Fillet Definition
Radiusi [
“Dbjectis) ta Filet: Draft. 11Face. 18
Prapagation: |Tangency
Options
[ Canic parameter: |25 =]
[ Trim ribbions
yess]
- @ ok | & concel | _previen |
2 g
% Keep this file open for the
£ next step.
Copyright DASSAULT SYSTEMES 55



Part Design

EXERCISE BOOK

Student Notes:

Mobile Phone Bottom Case
Step 2 — Design the Bottom Case

. 60 min

In this step you will create the main shape of the
phone in a separate file from the battery
reservation. By the way you:

Design the External shape.
Import Battery reservation space.
Remove the battery space from the external shape.
Design the Inner shape.

Design the Interactive Board.

Remove Interactive Board from Inner shape.
Trim the above result from the External shape.
Design the Lip.

Assemble Lip to External shape.

Assemble the External shape to the Part body.

N % B/ /5 /5 % % % 8% 5

Copyright DASSAULT SYSTEMES
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Part Design

Design the External shape

1

Create the external shape
using a surface as input.

Import previously
created Battery Space
reservation part.

= &

3

Remove the Battery space
reservation part from the
external shape.

Perform Shell and Edge
fillet on the part.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

Do It Yourself (1/4)

&‘l Load the part Bottom_Case_End_Step_2.1.CATPart
= Result of Previous step:Bottom_Case_Battery Container_Shape_Step_2.1

« Create the 'External Shape' Body in order to store the features that you will create.
« In this Body, create 'Close Surface' feature using the surface called 'Style Volume'.

« Hide the 'Style Volume' surface (you will not use it immediately.

st R ;'"'Ilggr%;j; """" |

| Object
1

Surface-Based Fe...

| 2
% ﬂ CloseSurface Definition E
Cihject to close: ISt';-'Ie Yolume

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

DO It Yourself (2/4) Student Notes:

« Copy the PartBody of the battery Volume.
¢ Inthe 'Bottom_Case End_Step_2.1.CATPart', paste it 'as result with link' using paste special.
« Rename the resulting body as 'Battery_Space'.

a5 Result Wikh Link.

i¥a3 | Bottom_Case_ Battery Container_Shape O Paste with Ik e

— <7 xy plane

|—PartBod~f
*-Extemal Shape

P
- %Construcﬁ@n_Elementﬂ

— 7 yz plane

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
Student Notes:
Do It Yourself (3/4)
« Remove the 'Battery_Space' Body from the 'External Shape' Body using a Boolean operation.
Boolean Operations E

“§@eatiedy s

: Assemble, 2 i Rermove |E:att-:~r';.f_5,':-an:e
g i =- 0 =ctornal Shape i LCUE F:ternal Shape
5 i . , After: |Clnse‘§-urFatna.l
g | & Clos2sirface. L |
3 ' P | N @ Cancel
% ! %Construcﬁon_Elements ! —j
¢ #-8pattery Space |
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Part Design

Do It Yourself (4/4)

¢ Create a Tmm shell on the external shape.
« Create a 0.3mm fillet on the edge shown below.

Copyright DASSAULT SYSTEMES

Shell Definition

Default inside khickness: I Lo

Default outside thickness: I':"T"Tl

Faces to remove:

Other thickniess faces:

Remove, 11Face. 62

{Mo selection

Fadius:
COhject(s) to Fillet:

Propagation:

|D.3mm

Shell. 1\Edge. 1

ITangen-:';.-'

EXERCISE BOOK

Student Notes:
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Part Design

Design the Inner shape and Interactive Board

1
CEDesign the Inner shape. ]

 'G

; .

2

Design the interactive J

3
? Remove Interactive Board from Inner ] Board.

shape using Boolean operations. l g

4

Trim the step 3 result with the
External shape.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK
. Student Notes:
Design the Inner Shape (1/6)
'E}' Load the part Bottom_Case_End_Step_ 2.2.CATPart
“s (Use EDIT > Links to Load and Open the Linked part.)
« In the 'Construction Elements' Geometrical Set, create a 44mm offset plane from
YZ plane.
« On this plane, create the following sketch using the Y axis as the horizontal axis.
.
Plane
Details of sketch are
« Insert a new body called 'Inner Shape'.
« In this body, create a 1imm pad using the sketched profile
shown above.
R
I T . Pad Definition
2 Jo s oystems E —First Limit E
E i |‘PartEE-mj~f : Tvpe: IDimensi-:nn j E
5 | %S External Shape | | = = i
% +. Imer Shape U Limit: JMo selection f
E : —ProfilefSurface i
8 || Selection: |Sketch, 3 Ei-, :
B o - —— ——— —l
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Part Design

EXERCISE BOOK
. Student Notes:
Design the Inner Shape (2/6)
« Create a plane offset from XY plane at a distance of 1.5 mm.
¢ Apply Draft of 1 deg. Use the plane as neutral element.
Plane forartveinton @R
1
1
| Draft Type: .@ fjl
1
I Angle I ldeg i
1
\F to draft: 2 element
: acels) ko dra | elements EI
. [ selection by neutral Face
: Meutral Element
1
- : ’;electinn: |Plane.9 EI
¢ Apply Tri-Tangent Fillet by removing the face shown.
e
Tritangent Fillet Definition 7 x|
§ Faces to Fillet: |2 Faces
? Face ko remove! |1 Remove Face
% More == I
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Part Design

EXERCISE BOOK
DGSign the Inner Shape (3/6) Student Notes:

« Create a sketch on XY plane in construction elements body.

Details of sketch are

>

« Create a plane offset below XY plane at a distance of 2.5 mm in construction elements body.

¢« In Inner shape body create a pad of 12 mm(use above sketch). Use the Plane created above
as one of the limit for the Pad.

Pad Definition

1
1
: Firsk Limnik Second Limit
1
1 |Type: IDimensiu:un j Type: ILI|:| to plane j
1
| |Length: I 1Zmm E Lirnik: lane. 10
Plane i
- |Limit: Jrio selection Offset; | Omm =

Optional: Click
Reverse direction

Copyright DASSAULT SYSTEMES
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Part Design

Design the Inner Shape (4/6)

« Apply a Draft of 1 deg to the faces shown.

[ommmm = = — = = = = =~ — — — — — — — — — — — — —
M Draft Definition EIE
1

1

1 Draft Type: Iﬁ al

1

1 Angle : Ildeg| =

1

| Facels) to draft; |2 elements @l

1

1 [ selection by neutral face

1

1 Meutral Element

: |;electi0n: |Pad.4'|,Face.3? @l

1 oA

I Propagation: INone j

1 Pulling Direction

1

1 J;election : |Pad. 4\Face.z

1 N N ey e e e R

¢ Create a sketch(Consisting of points in construction elements
body) on XY Plane.Create a User Pattern using the sketch(in
inner shape body).

Copyright DASSAULT SYSTEMES

Point.1

User Pattern Definition ] _"_[i[

—Instances ;
Positions : [Sketch.3

Mumber ; |4 E@
i U o2lx|
e p—) 0 to Pattern S B

Object: |2 elements Pad.2
Draft, 2

anchor: [Mo selection

5 Keep specifications

Remave _I fenlace I

@ ck | @t |
[ T -

EXERCISE BOOK

Student Notes:
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Part Design

Design the Inner Shape (5/6)

« Create a Sketch(in construction elements body) on YZ Plane.

Copyright DASSAULT SYSTEMES

Sketch

Selection: |Sketch. 1 @-,

& Mormal ko profile

1
| Pocket Definition [ 7] ]
1
1 —First Limit — Second Limit
1
: Tvpe: IDimensiDn j Tvpe: IDimensiDn j
1
: S0rmim : -3
: Depth: I | E Depth I E
1
1 Limit: Jrio selection Lirmit: Jro selection
| ProfilefSurface —Direction
|
1

Optional:Click Reverse direction

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

Student Notes:

Design the Inner Shape (6/6)

« Create a Draft Of 1 Deg.Select previously created plane(offset from XY= 1.5 mm)
as the neutral element

HDraft Definition [ 2] F
1
Draft Type: I@ ﬁl
angle : I ldeg =
Fareis) ta draft: IF‘Dcket. 1\Fare. 11 @

[ selection by neutral Face

Meutral Element
|;electicun: |Flane.g @l

Propagakion: INu:une j

Pulling Direction
|;electiu:un : |Plane.o

« Create a Edge Fillet of 0.3 mm

Moo = = — = o o — _ — _ __ _ _ __
Edge Fillet Definition

R.adius: I 0. 3mm|

Ohject(s) to fillet:

1
1
1
1
1
1
1
1
1
| Propagation:

ITangenty

Copyright DASSAULT SYSTEMES
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Part Design

Design the Interactive Board

Load the part Bottom_Case_End_Step_2.3.CATPart
(Use EDIT > Links to Load and Open the Linked part.)

¢ Create a sketch in XY Plane in construction elements body.

¢ Insert a New Body Interactive_Board.

Sketch

« Create a Pad using the above sketch up to Plane (Offset from XY by 2.5 mm )

fpadpefiniton —_ EK]
E — Firsk Limik

: Type! ILI|:| ko plane j

E Lirnit |Plane. 10

i Dffset: I':'""'T' =

| ProfilefSurface

i Selection: |Sketch,23 E_“"‘?'n

Copyright DASSAULT SYSTEMES

Plane

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

DO It Yourself(1/3) Student Notes:

¢ Using Boolean REMOVE, remove the interactive_Board body from inner shape
body.

Interactive_Board

Inner Shape

I Inkerackive Board
Frorn:

|lr.nF.~l' Shape

After:  [EdaeFiler.z

@ Cancel | Preview |

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

¢ Using Boolean TRIM, Trim the inner shape body with respect to External
shape body.Select 6 faces to remove.

Rotate to see the other side
of the part

uulean Operations

Faces to be removed are highlighted

in Purple
Trinm Definition K E2
Trirm: |Irmer Shape
with: |External shape

Faces bo remove; (sl

Faces bo keep:  [Mo selection

@ cancel | preview |

Copyright DASSAULT SYSTEMES
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Part Design

Do It Yourself (3/3)

¢ Apply edge fillet of 0.3 mm to the external shape part.

Edge Fillet Definition

Radius: IEI.Smm

‘Object{s) to Fillet: 2 elements

Propagation: ITanggnc_y j
Options

| Conic parameter ! IE'-5

[ Trim ribhians

[ @ ok | @ cancel | preview |

r -_——-

o e -

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

DeSign the LIP Student Notes:

1
9 Create a slot ]

Apply draft to
the slot

3
Assemble the LIP to the J

External shape body.

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
Do It Yourself (1/3) Student Notes:

- | Load the part Bottom_Case_Step_End_2.4.CATPart
$#4 (Use EDIT > Links to Load and Open the Linked part.)

¢ Insert a body and name it as LIP.
« Sketch on ZX plane. This sketch is used as the Profile for the slot.

The Details of the sketch are:

>

¢ Create a sketch on XY plane Project the outer edge in it. It will be used as the center curve

for the slot r-.5
:5] The Black edge is projected edge of the external shape

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

« Create a slot using the sketches created.

[om = ———m o — o — o —— = == == —
[}

Prafile

i,
Zenker curve W@\

|—Pr-:-FiIe conkrol

JIKeep angle j

Selection: [Mo selection

« Apply Draft of 1 deg to faces of the slot.

Draft Type: Iﬁgl

1

1

1

1

1

1

1

I angle : |1dE';I| E
1

| Farce(s) to draft: |Slat, 1}Fare, 109 [ﬁl
1

1

1

1

1

1

1

1

[ Selection by neutral Face

Meutral Element
Eelectinn: |3y plane ] |

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Do It Yourself (3/3) Student Notes:

¢ Assemble the LIP body with the external shape body.

External shape

Boolean Dperations E

Assemble |

fssemble [LTF
To |External Shape

After:  [Edgerilst.3

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
Creating stiffeners and assembling External shape Student Hlotes:

1
Create Stiffeners.Apply
Draft to them

2
9 Mirror the stiffener

shape body with the part

Assemble the external
body.

L pis Systerrs

-
i— 'EE FartBody

\ Assemble, |

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Do It Yourself (1/3) Student Notes:

« Create plane offset of 120 mm from YZ plane. Apply formula
between the plane and sketch length for user pattern.

¢ Create a sketch for stiffener on it. Plane Definition EHE

Plane Sketch for Plane bype: IDFFset from plane j
Stiffener Reference: |
Offset:

. . Direcki
The Details of it
[ Repeat ohjeck after O

m - Cann:ell Previsi ]

the sketch are:

Copyright DASSAULT SYSTEMES
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Part Design

Do It Yourself (2/3)

« Create a stiffener with thickness of 0.7 mm from the

Stiffener Definition E |

sketch.

| =

D aft Type: Iﬁg

3 Meutral Fiber

Feverse direckion j

—Mode

@ From Side ) From Tap
— Thickness

Thickness1: | 0. 7mrm =
Thicknessz; I D

—Depth

EEﬁrs_e,di’Esctl'on ’

—Prafile

Selection: [Sketch.13 @l

@ o | @ canced | Preview |

1
1
1
1
1
” : angle : I ldeg E
w
}.E_; : Facels) to draft; |2 elemnents ﬁl
'’
] : [ selection by neutral Face
~
3 : Meutral Element
I
g I 5election: |StiFFener.3'|,Face.6D ﬁl
a 1
= 1 e
§ e Propagation: ISmDDth j
2
o
o

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

Student Notes:

Do It Yourself (3/3)

« Create a Mirror of stiffener and draft about ZX plane.

PartBody

&2 Assemble. 1
A External Shape

— e Closesurface. 1
=-g Momove, 3

‘fj% Battary _Space
— @ shel 1

) EdgeFilet. 1
« Assemble the External shape body with the Part body 8 rim 1

using Boolean operations. i B irrer shape |
: H :

— B Edigerilet. 3

=0 Assemble. 2

e

== ol Stiffene- 13
" Hsketch.a

— in Draft.5

6 fyriror. 1
Tach

#- 120 Construction_Elements

| Load: Bottom_Case_End_Step_Final.CATPart
(Use EDIT > Links to Load and Open the Linked part.)

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Student Notes:

Mobile Phone Bottom Case
Step 3 — Modifying the Design

. 20 min

In this step you will modify the design of
the part:

« Modify the Dress-up features on battery
reservation space.

¢ Apply the modifications to the Bottom
case

Modify the position of the pad
Modify the position of stiffeners

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Do It Yourself Student Notes:
1

Apply Thickness to Reservation
space.Edit the edge fillet value.

2

See the effect of modifications
in Bottom Case part.

r--
[}

3

Move the position of pads and
stiffeners

Copyright DASSAULT SYSTEMES
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Part Design

Do It Yourself (1/4)

1.Load the part 'Bottom_Case_End_Step_3_Modify.CATPart’

1.Use Edit > Links > load and open

'‘Bottom_Case_Battery Container_Shape_step_3 Modify.CATPart

« Work in 'Bottom_Case_Battery_Container_Shape_step_3_ Modify.CATPart'

¢ Apply thickness of 0.3 mm to the two faces shown.

[

2(x

Default thickness: M E

Defaulk thickness faces: EgElENTE e

Other thickness Faces:  |Mo selection EI

& ck o Cancel I
.
¢ Modify the edge fillet from initial value of 1 mm to 0.5mm
Edge Fillet Definition EE
Radius: I.m E

Cbject(s) to Fillet: [l ey Ry =]

Propagation: ITangencv

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

DO It Yourself (2/4) Student Notes:

« Work in 'Bottom_Case_End_Step_3_Modify.CATPart'.
¢ Update the part due to modification in the linked part.

¢ Update the part to take into account the modifications done in the linked part.

[ |

Updating ... |

@ Biottom_Case

'EdgeFillet. 3' updated.

Skatus 46% completed
Estimated time remaining Ssec

=

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Do It Yourself (3/4) Student Notes:

¢ Move Plane.1 which is in ‘Construction_Elements’ geometrical set from
initial offset value of 44 mm to new value of 32 mm.

Plane Definition

Plane tvpe: IOFFset from plane j

Reference; |';."z lane

ld @ oK i @ cancel | Preview |

Copyright DASSAULT SYSTEMES
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Part Design

Do It Yourself (4/4)

¢ Similarly modify the plane on which Stiffeners are created.Move the plane

from initial value of 120 mm to 100 mm by modifying the formula.

Plane Definition E

Flane tvpe: IOFFSEI: Fram plane j

Reference: |';.f2 plane

Offset: @u fx:l

Reverse Direction ]
[ Repeat ohject after OK

L) Caru:ell Praviei ]

20|

%|2|s|

| Constriction_Elements|Plare. 1310fFset

| Construction_ElementsiSketch, 310fFset, 1540Ffset

Dictionar Members of Parameters embers of All
| |PartBodyi Assemble. 2\ Activity il
Design Table Renamed parameters " External shape\Closesurface, 1) Ackivity ™
Qperators Boolzan "External ShapelRemove, Shackivity
| Painter on walue Function: Length “External Shapeishell. 1) InsideThickness
Point Constructors CskAktr_Mode *External Shape\Shell, 1yOutsideThickness

Law Angle
ling Constricknrs f Surface
A | Real

L
\

“External Shape!shell, 14 Ackivity
" Fyternal ShaneiFdneFiller. 1<t dnrRibl =

| Canstruction_ElementsiSketch, 3\ 0ffsek 154\ OFfset

==

@ ok | @cancel |

Copyright DASSAULT SYSTEMES

ﬂ Result:'Bottom_Case_End_Step_3_Modify _End'. Edit links to open pointed part.

EXERCISE BOOK

Student Notes:
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Part Design

Mobile Phone Bottom Case
Step 4 — Analyze and Modify the Design

. 10 min

In this step you will analyze the part.

« Perform Draft analysis

« Check whether any draft is applied

¢« Apply Draft

« Modify the design according to draft analysis

=101

¢ Re-perform the Draft analysis.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

Student Notes:

Do It Yourself

1

Perform draft analysis on the
Face shown(Check whether

Draft is applied or not)\

Analyze the result.Apply
draft and re-perform Draft
analysis.

Analysis E

(@ A&

Modify the draft angle
accordingly.

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

DO It You rself (1 /4) Student Notes:

# Load the part 'Bottom_case_End_Step_4 Analyze.CATPart'.

wud Edit > Links to load linked part

« Select the Face shown to perform Draft Analysis
« Select the Draft analysis command from Analysis toolbar.(Make sure that Material

mode is ON) Analysis 3|
......... = VartE

oroft Analysis ST

— Mode

B

Display ———————
s ] o |
—Direction ———
B 2 =
— InFormation

Dir s 0,00
Dir ¥ 2 0,00

Dir £ 1.00
1 & cancel l

¢ You observe that 'No Draft' is applied on the Face

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
. Student Notes:
Do it Yourself (2/4)
« Since no draft is applied,apply a Draft of 1 deg to the side faces of pad in
Interactive Body.
oo o oo m oo m oo . Select neutral element as the plane
fDraft Definition I previously created offset from XY Plane
1 1
- i by 2.5 mm. . ,
: Draft Type: Iﬁ ﬁl : i lb-@ Remove. 3 i
' ' D@ el :
| Angle : |1'2|E';| E X E @ srel |
i i | [~ &) EdgeFilet. 1 i
: Facels) to draft: |2 elements @I : o8 Trim E
1 | i : i
! [ selection by neutral face X | =- & inner shape E
| —Meutral Element . E T-hPad1 :
! _ I : #- 7 sketch. 1 I
I Selection: |Plane. 10 ] | I : :
. X | - (Poran 1 |
: Propagation: INDne j : i | %Tritangemtﬁllet. 1 E
: —Pulling Direction X i =PIrad.2 !
| [Selection ; |Pulling Direction : ' #-2 shetch 2 :
T TSt TTTTTT T - i —@Draft.z i
E e UserPattern. 1 E
i t-@, Sketoh, 3 E
E Focket. 1 E
#-7 Sketchd
i @Draf’t.a E
£ &) EdgeFilet. 2
g E =g Remove.d E
5 3 i I" Interactive_Board |
% @Pad. 13
z _ ; g ;
& The Draft is located here : > ;
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Do It Yourself (3/4)

« Now you have applied a draft of 1 deg to this face.
¢ Re-perform the draft analysis.

« Select the Draft analysis command from Analysis toolbar.(Make sure that Material
mode is ON)

Copyright DASSAULT SYSTEMES

Analysis ]

e BE

orat analysis ST

—Mode

e
M s [#] |

—Direction ———

32 &

—InFormation

Dir %1 0,00
Dir ¥ & 0,000
Dir 21 1,00

i:ﬂﬂ_l

« This Draft of 1 deg is not sufficient to withdraw the part.

1defDirect

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

Do It Yourself (4/4) Student Notes:

« Since the analysis shows value = 2 deg. To accommodate this value type a value
higher than the result shown(l.e 3 deg)

Draft Definition EE

Draft Type: Iﬁ @

Hence modify the draft definition.
Type a new angle value of 3 deg.

:T-f%’. Construction_Elements
= Free Form Analysis.1
g# Draft Analysis.1

&@ Draft Analysis.2

Face(s) to draft: |2 elements ﬁl

[ selection by neutral Face

I
| 1
1 1
1 1
1 1
1 1
1 1
1 1
1 : ]
| angle: >, = | e .
I 1
| 1
1 1
1 1
1 1
I 1

« Now re-perform the Draft analysis.Observe that there is
color change in the face selected

Before Modification After Modification
(Draft angle =1 deg) (Draft angle =3 deg)

Result: Bottom_case_End_Step_4 Analyze End.CATPart'. Edit links to open pointed Part.

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Meat Mincer Screw

Part Design Advanced Exercise
. 30 min

In this exercise you will build the Meat Mincer Screw by
following a recommended process.

You will then study its Drawing in detail to understand
the dimensions and specifications.

Finally,you will design Meat Mincer screw using
Sketcher,Part Design, and Wireframe and Surface
Design workbenches.

Create Multi- sections solid along helixes.
Apply Fillets.

Design screw head.

Create groove

Apply chamfer

o s a = 8

Copyright DASSAULT SYSTEMES
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Part Design

Design intent: Meat Mincer Screw

Screw head

Fillets

¢ Screw Head is used for clamping the screw using spanner.
¢ Threaded hole is used to clamp the screw to the Assembly.

Copyright DASSAULT SYSTEMES

Threaded hole

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Student Notes:

Meat Mincer Screw Drawing

¢ Understand the drawing thoroughly to design the part according to the
specifications.

50 250
200

M 20

=0

if

100

N

Top fillet radius = 10 mm

Bottom fillet radius : 15 mm

240

30 |/

1
7.5 |

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 95



Part Design

Design process: Meat Mincer Screw (1/2)

1
Create Profiles
and Helixes

Create Multi- A
Sections Soli

Apply Tri-tangent
Fillets

4
Apply Variable
Radius fillet

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK
Design process: Meat Mincer Screw (2/2) Student Notes:

5

)

Design the Screw head
and groove it.

6
Create Pad ]

N

7
? Apply Chamfer ]

Create a threaded
hole

Copyright DASSAULT SYSTEMES
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Part Design

Step 1: Create Profiles and Helixes (1/3)

¢ Create a sketch in XY plane in Geometrical set as shown.

¢ Create a wireframe point at origin.
¢ Create another wireframe point at (0,0,200).
¢ Create a wireframe line joining these two points

A

&— Point.1 creation

Line.1 creation

Point.2 creation

Copyright DASSAULT SYSTEMES

2 0y
::5-1 0"::..'-
0|
W L
50
L+] H H ¢
100+ - "—1‘3—0 20 -
H © © H | ‘l‘
A
¥ L
50 |
100
©

= S
II-" % Geometrical Set.1

f‘@ Sketch.1

fﬁ = Point.1
| -'fr " Point.2

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Step 1: Create Profiles and Helixes (2/3) Student Notes:

¢ Create a helix in Generative Shape Design workbench.
« Create twelve helixes,each helix starting from different vertices of sketch.1
« Parameters for helix creation are:

% Starting point: Twelve different vertices of Sketch.1 for twelve different Helixes.
4 Axis: Line.1

# Pitch: 199.5 mm

4 Height: 200 mm

&

Orientation: Counter-Clockwise
Starting Angle: 0 deg

Taper Angle: -13.5 deg.

Way: Inward

* @& @

L3 L3

View Normal to
sketch Plane

Copyright DASSAULT SYSTEMES
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Part Design

Step 1: Create Profiles and Helixes (3/3)

¢ Create a plane parallel to XY Plane and passing through Point.2.
« Create a sketch on this plane.

¢ Constrain the sketch with the endpoints of the helixes (use coincidence constraint).

Sketch.2

Plane.2

View Normal to Plane.1

Intersect the sketch endpoints
with the sketch Plane.Then,
create sketch.2 joining all these
points.

23 e

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

¢ Create a Multi-Sections Solid, Using Sketch.1 and Sketch.2 as sections and
twelve helixes as guiding curves

« Check for closing points and their orientations.

Copyright DASSAULT SYSTEMES
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Part Design

Step 3: Apply Tri-Tangent Fillets

¢ Apply Tri-Tangent Fillet.

Faces to fillet

Copyright DASSAULT SYSTEMES

Similarly apply tri-tangent
fillet to other faces

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Step 4: Apply Variable Radius Fillet Student Notes:

¢ Apply a variable radius fillet to the four edges. Radius at top =10 mm and
radius at bottom = 15 mm.

Radius=10 mm

Radius=15 mm

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Step 5: Design the Screw Head (1/2) Student Notes:

¢ Create a Hexagon on the Multi sections solids face as shown.
¢ Pad it by 50 mm.

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
. Student Notes:
Step 5: Design the Screw Head (2/2)
¢ Create a sketch as shown on YZ Plane
« Groove it around the axis as Line.1. Groove
E =33 PartBody i
E S MUlti-sections Soid.3
| S TitangentFiet. 1 i
i —iﬁ TritangentFilet 2 i
i —iﬁ TritangentFllet. 3 i
@ ! —ﬁﬁ TritangentFllet.4 i
= : I
g D | & EdgeFilet. 2 ;
b i ‘-? Pad.1 i
3 : FE :
2 i EiSketch, 3 i
] ; d—% Goove,] ;
| #Eskene
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EXERCISE BOOK

Student Notes:

Create Pad

Step 6

© Create a sketch as shown on Multi-section Solids face

¢ Pad it by 50 mm.

SINILSAS LINVSSVA ybuAdod

106
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Part Design

EXERCISE BOOK

Student Notes:

Step 7 & 8: Applying a Chamfer and Creating a Threaded Hole

¢ Apply a Chamfer of 2 x 45 deg on edge shown.

¢ Create a Simple Blind Hole concentric to Pad.2 with following parameters:
Threaded Hole with type: Metric Thin Pitch

Thread Description: M22

Hole depth: 30 mm

Thread Depth: 10 mm

Right Threaded

V lower with angle of 120 deg.

» @@ P eP

Threaded Hole

Chamfer

Result: PDG_Meat_Mincer_Screw.CATPart

Copyright DASSAULT SYSTEMES
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Part Design

Hinge

Part Design Advanced Exercise

. 50 min

In this exercise you will build the Angle Bracket by following
a recommended process.

« You will first understand the design intent of
the Hinge and identify its functional features.

« You will then study its Drawing in detail to
understand the dimensions and specifications.

¢ Finally, you will design the various functional
features of the Hinge according to
specifications and by making use of wireframe
elements.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

EXERCISE BOOK

] i i Student Notes:
Design intent: Hinge tudent Not

Hole

Bearing

\

¢ The Hinge is a molded part that is used in an assembly
« The part is symmetrical

« The Holes are centered on the bearings

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
. . Student Notes:
Hinge Drawing
8 Understarlrl tha Arawina thrnl 1inlhihv A Aacinan tha nart an~rardina ta tha
specificati R15
B
; ‘ e NG
R2TYP \ ' s
™ o
R15 RETYP
o 5
[
1 A R15 A
[=o]
[
T T AR
R15
Detail B
fh : Scale: 51
S ™ P e
at -~ .
| Lo T
H 1 5 L .-""- ""\_k
/ R2 R2 ™,
| .'"l "nl
A-A | B ] R2 |
2 . | CE
& e ) f
TERSSY F YA
! | .’ ™
£ - | | peoTye s e
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Part Design

Design process: Hinge

1

Design the Bearing
Shape

Optimize the
Design

Copyright DASSAULT SYSTEMES

fmmm e ————

e,

Design the

]

Main Shape

1
| 1
=& pzrameters :
!

!

Part_Thickness=15mm

—@ Intenal_Thickness=10mm=Part_Thickness -Smm
Cylinder_Radius=15mm i
Hele_Padius=20mm E
Wall_Thickness=5mm !
Craft=3deg i
Radus_l:Smm i
Radus_z=2mm

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
M M Student Notes:
Step 1: Design the Bearing Shape (1/3)
¢ Inserta ‘Body.2’
¢ Create parameters as shown below
¢ In the Geometrical set create a positioned sketch on XY plane as shown.
¢ Paditby7.5 mm
N I | e e s S am e aa )
| S-ggParzmeters ! Sketch Positioning = 21
E Fart_Thickness=15rm ' i [~ Sketch Positioning
i . : ! Type: IF‘ositinned - I
' —@mtemal_l hickness=0mm=Fat_|hickness -hrmm :
| | : Refereﬂtﬂﬁm
E Cylinder_Radius—15mm i '
1 — i | [ Crigin
5 Hole_R adi k=2tmm : woe  [ratonn =]
! —(ﬁ Wwal_hickness=5mr . ; REFErenCE=|Nc- Selection
i Craft=3deg i E — Crrientation 30
i Radius_1=3mm E ; e s W
| = | ! RBFBanCBilND Selection
! Radius_2=2mm ' R EERCEEE T e e e PP e
e ) The Diameter
frod Defintion ST value is driven by
i S ; Cylinder_Radius
il o[ Bl e i parameter.Value
P [Type: |Dime i M i of this parameter
; » This value is half the is initially set to 15
@ | Lenagth: 7.5mim [ = . y
: ; i b i 'Part_Thickness'Parameter. FA.
2 v {Limnit: Mo selection :
g ! —Profile/Surface :
_agj | | Selection: |Sketch. 1 i
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EXERCISE BOOK
- - Student Notes:
Step 1: Design the Bearing Shape (2/3) T
« Apply a draft of 3 deg
« In the Geometrical set, create a point (0,78.75,0). This is Point.1
« Create a Sketch in Geometrical set. This is Sketch.2. It will be used to create Sketch.3
foraftpefiniion 2| x|
Draft Tvpe: Iﬁ@
e [5%3 f.|| i— This value is equal to the value
e e [—— @! specified in 'Draft'Parameter.
E [ selection by reutral face
E —Meutral Element
i ‘Selection: |3y plane gl
E Propagation: anne ;I
______________________________________________ o
: F— 7
fctch postionng R This sketch
i —Sketch Positioning consists of only
: Tvpe:  [Posttioned =] one Point. Create
; o ‘f;j N the construction
: M b ™ lines to create this
i A .
i — Orrigin N point.
i , Tyvpe: IF'arI: arigin j & //,:‘@
% i Reference| Mo Selection 5 Qe ///
§ E — Crientakion
2 ! Type:
8 | o i E
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EXERCISE BOOK

Step 1: Design the Bearing Shape (3/3) Student Notes:

« Create sketch.3.This Sketch consists two points. Using Point.1 and Sketch.2
to constrain this sketch.

« Create a User pattern from Pad.1 and sketch.3

_______________________________________________

: itioni 2
5 2= < Constrain this point with
! —3Sketch Positioning 'Point.1'

Type: IF‘DsitiDned j

| oo EEET——
Iy —
I Type: IF‘arI: arigin j

Constrain this point with the
Reference:[ka Selection S point in 'Sketcr?.Z'

E — Orientation
Type:

Pattern
instances

A Body.2 % Geometrical Set. 1|
_____ *"’_’ﬁ_‘, Sketch.1
_____ Sketch 1

ﬁ Draft.1 ' *_ " Foint.1

—
== ;‘]5* UserPattern. 1 *’_ﬂﬂ Sketch.2
# 5 serhs | 5 sketch 3

__________________________________

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK
. . Student Notes:
Step 2: Design the Main shape (1/3) T
« Create a Positioned sketch on XY plane in geometrical set. This is sketch.4
« Create another sketch as shown.This is sketch. 5 Use Sketch.4 to constraln this sketch.5
ERTTE— 2] x| ' sketch Positioning 2l x|
Sketch.4 | F Sketch.5 | Sketch postoning
i Tvpe: IF‘DsitiDned j i Type: IF‘ositiuned j
i ReFerence:M : REFEFEHCE:M
i —2rigin i [EEnan
E ) — E Type: IPart arigin j
E Type: IPart origin j E Reference: o Soloction
1 Reference: o Selection !
E | —Orientation
[ Orientation ; Type:
[ Type: R e L e L o
[+]
\ Constrain this point with Driven by
'Point.1" '"Wall_thickness'P 5éa
arameter
W
& Constrain this point with the :
§ point in 'Sketch.2' 3 /
% Sketch.4
5 H
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EXERCISE BOOK
. . Student Notes:
Step 2: Design the Main shape (2/3)
¢ Insert 'Body.3'
« Pad Sketch.5. Pad length is half of 'Part_Thickness' parameter. This is pad.2
« Apply draft of 3 deg driven by 'Draft Parameter’
¢ Create Pocket using Sketch.4
Pad
fpocetpefinion 2
s Firsk Limnit — Second Limik
Twpe: |Dimensiu:un :I Tvpe: IDimensinn j
Ciepth: |15|'I'=-'I'- &l Depth: |'5|'"""'l ﬁ!
Limits IMo selection LimiE; ||"-Ja:| selection
— Profile/Surface —Direckion
% Selection: |Sketch. ¢ [, ||| & Mormal o profile
§ Pocket
% Driven by 'Part_Thickness' Driven by relation:
f': parameter 'Internal_Thickness' - 'Part_Thickness'
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Part Design

Step 2: Design the Main shape (3/3)

¢ Insert 'Body.4’

¢ Assemble 'Body.2' and 'Body.2’ into it
¢ Assemble 'Body.4' to Part Body

¢ Apply Edge fillets

Edge fillet of 5 mm

to twelve edges. Link it with
Radius_1 Parameter

Copyright DASSAULT SYSTEMES

The Result

Edge fillet of 2 mm to two faces

This fillet value is driven by
'Radius_2' parameter

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Student Notes:

Step 3: Design the Holes

Mirror the whole part about XY Plane

Create a up to last Hole of 20mm diameter concentric with point at origin
(create a Point at origin). This is Point.2.

¢ Create User Pattern of the hole using sketch.3

Mirror

*‘@ Hole.1

#‘f'j* UserPattern.2

Hole Diameter Value Driven By Parameter
'Hole_Radius'. Its initial Value is set to 20 mm.

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
Step 4: Optimize the Design Sludentfioles
¢ You can modify your Design by manipulating the values of the parameters
ir E!I_I Parameters i
—@ “art_| hickness=15mm
i —@[nternal_'l'hickness—10mm-F“art_'IhicI-<ness -Tmm i
i Zvlinder_Radiuz—1%mm i
i —@ Hole Radilis=20mm I
i Wall_Thickness=5mm . ___________________________________________________________________________________________
i Jraft=3deg i i é’;% Felalion s i
i %adius_l:Smm i i — feaFarmule.1; “Geometrical Sex 1\Sketch, S\oTeet, 1 7\OFeet =Wal_Thekness i
i_ ___?_afj_iLfsi__%iZ_rﬂ_r‘j______________________________; I — fcoFormulz.2: “Seometrical Sex. 1Sketcr, S\0Tset 2140Tset ' =Wal_Thckness .
. — fcaFormulz.3; Seometrical Se- 14Sketcr, B\OTset, 19O Tset " =wWal_Thokness i
i — f(«) FormLlz.d: “Seamefrical Sez. 13\Sketchk, 1Radius, 22\Radiue  =Cylinder_Padius i
i — f(«) Formuls.5: Internal_Thickness=Fart_Thickness -Gmm
— feaFormulz.s: Bady, 2P ad. \FirstLimit\Length=Par-_Thickness /2 ;
— fCaFormulz.7; Bady, 2\Dratt, Biangle=Dratt
i — f(s) rormuls.0: Dody, BWad, SVTrstlimit Length—Far_Thizkness /2 i
i — ftaFormLlz.s: Body . (O sft. 2NAngle=Dr=ft i
. — f(«) Formuls, 10: 2ody, 3WFocket 1\FirstLimit\Depth=Fart Thickness i
i — f(«) Formulz. 11: 3ody. 3Pocket 1ZSeconclimitDept=-Part_Thickness +Internal_Thicknes: i
@ : — f(«) Formulz. 12: 3ody 44EdgeFilet. 2\2stEdgeR bbon. 13Radis=Radius_2
E — f(«) Formulz. 13: 3ody 44EdgeFilet. 1\2stEdgeR bbon. 1YRadius=Radius_- i
) TiorFomuz 1d:>artfodyioke NDemeter=tole Pods
2
£ m Result: PDG_Hinge.CATPart
8
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Part Design

Car Jack Support

Part Design Fundamental Exercise

. 60 min

In this exercise you will build the Car Jack Support by
following a recommended process.

« You will first understand the design intent of the Car
Jack Support and identify its functional features.

« You will then study its Drawing in detail to understand
the dimensions and specifications.

¢ Finally,you will design the various functional features
of the Car Jack Support according to specifications
and by making use of wireframe elements.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Student Notes:

Design intent: Car Jack Support

Base Cylinder Main Shape

¢ Car Jack Support is a casting part used in an assembly.
« There is a network of holes in the part.

Copyright DASSAULT SYSTEMES
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Part Design

Car Jack Support drawing

¢ Understand the drawing thoroughly to design the part according to the

specifications.

23301

f

4|

|

Wzt A=

B .

—a MNon dimensioned fillets:

Copyright DASSAULT SYSTEMES

4 j
. . 1
o 1
' . LY |
C 3 1
3 =
T = |_\_L
I

Detail C
Scale:2

Tt

R3

EXERCISE BOOK

Student Notes:
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Part Design

Design process: Car Jack Support
GEJ Design the Base ]
Cylinder

3
Design the
Rough Body

4
Machining the
Rough Body

Copyright DASSAULT SYSTEMES

Design the
Main Shape

EXERCISE BOOK

Student Notes:
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Part Design

Step 1: Design the Base Cylinder

Start a New Part.
Insert body 'Base_Cylinder"'.

s s = s

Pad it by 10 mm. Apply a draft of 3 deg as shown.

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

—>

Neutral element and Pulling
Direction

Copyright DASSAULT SYSTEMES

Create a positioned sketch on XY plane in geometrical set.This is sketch.1

g

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Step 2: DeSign the Main Shape (1/7) Student Notes:

« In the Geometrical set Create a point (50,0,0).

¢ In the Geometrical set create positioned Sketch.2 on XY plane. Circle
(diameter=38mm) is coincident with the above point.

78

Point.1

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Step 2: Design the Main Shape (2/7) @B 7 Stuttent Notes:

¢ Expose the elements of the sketch using ‘Output feature’ and ‘Profile feature’
tools in sketcher workbench so that you can use them individually.

¢ Create a Plane at a distance of 37 mm above the XY plane. This is Plane.1.

2 S :
| % 2 |E B ‘l @ﬂ I“@ Gieometrical Set.1 '

| | f_ Sketch.1

o '
Output Profile | i = Paint.1
feature feature

P
: I-Eﬂﬁﬂ Sketch.2
Output.1 *“P AbsoluteAxis

QB Geometry
| Constraints

Qutputs

D e4e

—ﬁ Qutput.1 (Circle.1
i~ Output.2 @ 2 = i ( )
| . —O Output.2 (Circle.2)
%—— Profile.2 _ﬁ_l) Profile.2
| ' —in )k Profile.3

. %= Plane.1 i
Profile.3 T !

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Step 2: Design the Main Shape (3/7) Student Notes:

Insert Body 'Main_Shape'.

Pad 'Output.1(Circle.1)' upto plane.1 in this body.
Pad 'Output.2(Circle.2)' upto plane.1 in this body.
Apply a draft of 3 deg to these two pads as shown.

s 5 5 s

Pads created using
output circles.

I‘@ Pad.3

() Output.2 (Circle.2) |

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Step 2: Design the Main Shape (4/7) Stugent Notes:

¢ Pad 'Profile.2' and 'Profile.3' upto plane.1
¢ Apply a draft of 3 deg to the four faces shown
¢ Apply Fillets

PPy Pads created using

output profiles.
<> ®
©,
@ Neutral element

Face-face fillet of 10 mm Edge fillet of 15 mm

Edge fillet of 4 rhm

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Step 2: Design the Main Shape (5/7)

« Apply Fillets to the top face and edges shown.

« Create a positioned sketch on YZ plane and orient it with Y axis. Create it in
geometrical set. This is sketch.3.

¢ Pad it by 12 mm (Mirrored Extent)

Edge fillet of 2 mm on this face

—

Edge fillet of 3 mm I Pad

Copyright DASSAULT SYSTEMES
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Part Design

Step 2: Design the Main Shape (6/7)

« Apply Draft of 3deg to the faces shown.
« Apply Edge Fillet to the edges shown.

B

Neutral element

: Edge Fillet = 4mm

Edge Fillet = 3mm

Copyright DASSAULT SYSTEMES

_ﬁ Draft.3

_% FaceFillet.1
| [ & EdgeFillet.1
| -6 EdgeFillet.2
— & EdgeFillet.3
| [~ &y EdgeFillet.4

| [~ &y EdgeFillet.5
| — &) EdgeFillet.6

EXERCISE BOOK

Student Notes:
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Step 2: Design the Main Shape (7/7)

« Create a Positioned sketch on XY plane. Use Point.1 as Projection Point to define origin.

¢ Pad it by 55 mm
¢ Apply draft of 3 deg and different Edge fillets

1 [~ Skekch Positianing

' Type: IPositinned j
| e ERET—
i — Origin

Type: IPrnje;tion poink _ﬂ
Reference:[Paint. 1

. y ;
- Qrientation
TYRE limplicit =l
Reference:fo Selection

i
! @ Hpirsction O v Birection

Select plane.1 as neutral element

o

Copyright DASSAULT SYSTEMES

—

Sketch

Edge Fillet =2 mm

Edge Fillet = 3 mm

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

131



Part Design

EXERCISE BOOK

Student Notes:

Step 3: Design the Rough Body

Insert 'Rough_Body’

Assemble 'Base_Cylinder' to it

Assemble 'Main_Shape' to it.

Apply Fillets to this Rough Body.
Assemble this 'Rough_Body' to Part Body.

s 8 a4 & s

Edge fillet this face = 2 mm

" Pt
A7 Assemble.3

i" Main_Shape
— &y EdgeFillet.9
— ) EdgeFillet.10

Edge fillet =30 mm

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Step 4: Machining the Rough Body (1/9) Student Notes:

Create a Reference point on XY plane with H=50mm and V=-24mm. This is Point.2
Create a Plane from XY plane offset of =14mm.
Create a Positioned sketch on this plane and use point.2 as origin

Create a pocket from it upto plane.1 with a offset distanceof5mm.____._____________________________________
f sketch Positioning

4 5 a

Create sketch on
this plane

| Sketch Positioning.
i Type: | Positioned j

| o T
— s

Type: Projection pairk i"]
Reféren€ Poirk. 2 5
| —Orientatior
""""""""" : Dl TeE s i
| Point.2 I Reference:| o Selection

i | HDirection ) ¥ Direction

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK
. _ Student Notes:
Step 4: Machining the Rough Body (2/9)
¢ Create a Hole with parameters shown. Make it concentric with the edge shown.
¢ Create a groove with the positioned sketch on ZX plane Use Plane.1 to constrain the
groove sketch.\
Diameter =10 mm loketch Positioning - T4 N D37
Depth =30 mm i —Sketch Positioning —————— i ‘ \ ng I
V-bottom angle =120 deg I ————
; ReFerence:w i
i — Crigin i
; Type: IImpIicit -] | 7
E ReFerence:IW i
E — Qrientation i
' F‘.eFerence:W i
E @ HDirection () ¥ Direction i ;
E [JreverseH & Reversey [ owap E _|_|
Sketch of Groove
Make this Hole concentric
with this edge
Groove
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Part Design

Step 4: Machining the Rough Body (3/9)

« Create three points. Point.3 (0,0,6), Point.4 (0,24,0), Point.5 (24,0,0)
« Use these three points to create three holes

Copyright DASSAULT SYSTEMES

Hole.2 Point.3

Hole Diameter |Depth Flat! V-Bottom

Hole.2 coincident with Point.3  14.5mm S0mm W Bottom Angle =120 deg)

Hole 3 coincident with Point 4 14 5mm J25mm Flat Eottorm

Hole 4 coincident with FointS 14 5mm 17mm Y Bottom Angle =120 deg
Hole.4

Hole.3

Point.4

;@ Assemble.3

*‘ EI Pocket.1
*‘@ Hole.1
'T"ra Groove. 1
El Hole.2
| @ Hole.3
(©] Hole.4

I
L = e |

&) EdgeFillet. |
&5/ Edgefillet. 10 |

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
. m Student Notes:
Step 4: Machining the Rough Body (4/9) T
« Create a positioned sketch as shown
« Groove it by 360deg
foketch Positioning RG] ggg:‘;f‘s"k‘ehtfh 3
[ Sketch Postioning to constrain this
Tvpet  |postioned =] edge of the
E ReFerence:F_ sketch.
i —origin
i Type: IF‘rDjectiDn piint j
E Reference:|paint.3
i —iDrienkation
Tpel |y Axis |
i Reference:|ra Selection
Use Point.3
to constrain
#+-[c] Hole.2 g
| |
| s
g i i
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EXERCISE BOOK
" . Student Notes:
Step 4: Machining the Rough Body (5/9)
¢ Create two positioned sketches as shown
Use Plane.1
to constrain
i —Skg't_ch Pasitioning
i Type: IF‘ositioned LI
| et per—
i —Crigin
i Type: IPart arigin ll
' Referenceiio Selection
i — Orrigntation
i Tvpes v axis =l
i Referance:|Na Selsction P—
! |@ Hpirection O ¥ Direction @
i — Sketch Pasitioning
1 Type: IPnsitic\ned ll
| reterence P —
i — Qrigin
® i Type: Part origin ll
= ! Referencei[io Selection
g E — Orientation
g E Type: % A :I
§ ! Reference: pao Selection
_E: i L] H Ditection (! % Direction
'g i [ reverseH & Reversey [ Swap
5 Wil e e e
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Part Design

Step 4: Machining the Rough Body (6/9)

¢ Create a 360 degree groove from two sketches

Groove.3

Groove.4

Copyright DASSAULT SYSTEMES

ﬁI‘ PartBody

Assemble.3
'ﬁ"-‘;';r Rough_Body

—& EdgeFillet.9
—&y) FdgeFillet.10

@ Pocket.1
@ Hole.1
Groove.l
@ Hole.2
@ Hole.3
@ Hole.4
Groove.2

Groove.3
% Gketch.12

&5 Assemble.1 |

i—@ Assemble.2

EXERCISE BOOK

Student Notes:
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Part Design

Step 4: Machining the Rough Body (7/9)

¢ Create a hole with following parameters:
# Blind Hole. The Hole is concentric with Output.2.
# Diameter = 6.5 mm
# Depth = 50 mm
4 V-Bottom. Angle=120 deg
¢ Create another hole with following parameters:
4 Blind Hole. The Hole is concentric with Output.2.
« Diameter=20mm
4 Depth =42 mm ;' PartBody ,
# Counter bored. Diameter = 22 mm. Depth =11 mm || #-48 Assemble.3 |
: & EdgeFillet9 !
& EdyeFillel.10 |
'r@ Pocket.1 I
f‘@ Hole 1
*‘ Groove.1
f‘@ Hole.2

1"@ Hole.3

'Ii‘ [©) Hole.4

Tv' Groove 2
E% Groove.3

#8 Groove.4

-IT'_'E] Hole.5

Hole.5 Hole.6

Copyright DASSAULT SYSTEMES
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Student Notes:
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Part Design

EXERCISE BOOK

Step 4: Machining the Rough Body (8/9) Student Notes:

¢ Create three more holes.

Blind Holes

Diameter of Hole.7 = 4.5 mm, Diameter of Hole.8 = 4.5 mm, Diameter of Hole.9 = 6 mm
Depth of Hole.7 = 56 mm, Depth of Hole.8 = 82 mm, Depth of Hole.9 = 32 mm
V-Bottom. Angle=120 deg.

All the holes are parallel to the direction shown.

& B & B &

Sketch for Hole.7

Sketch for Hole.8

/

Parallel to
this edge

Copyright DASSAULT SYSTEMES
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Part Design

Step 4: Machining the Rough Body (9/9)

Result: 'PDG_Car_Jack_Support.CATPart’
¢ Create three more holes.
Blind Holes
Diameter of Hole.9 = 6 mm
Depth of Hole.9 = 32 mm
V-Bottom. Angle=120 deg.
All the holes are parallel to the direction shown.

& B & B &

Sketch for tPhe}ralltt;,tl to
Hole.9 is edge

Copyright DASSAULT SYSTEMES

Hole.9

@ Hole .6

Groove 4
@ Hole.5

Hole.7

[\ Sketch.16
Hole .8

[\ Sketch.17

s
[\ Sketch.18

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

P is ton Student Notes:

Part Design Advanced Exercise

. 95 min

In this exercise you will build the Piston by following a
recommended process using Boolean approach.To create
the Piston you will apply knowledge gained from Part design
and knowledgeware fundamentals.

¢You will first understand the purpose of various
Wireframe elements used to design the different
functional features of the Piston.

¢ After interpreting the wireframe elements, you will
create them in the geometrical set. You will also define
the various user parameters.

¥ Finally,you will design the various functional features
of the piston using wireframe elements and optimize the
design with user parameters.

Copyright DASSAULT SYSTEMES
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Part Design

I) H = Pl

QOil Holes

External Pockets

Main Cylinder Holder Stiffener Axis Holder

The piston is a casted and machined part.

“Holder stiffener” is used to provide support to the “Axis Holder”.

A hole is created along “Hole Axis”.

Oil holes are used to lubricate the Piston and other parts of the assembly.
A groove is provided to accommodate Piston rings.

o s 5 5 a

Copyright DASSAULT SYSTEMES
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Part Design

Piston Drawing (1/2)

¢ Understand the drawing thoroughly to design the part according to the
specifications.

Frorl olew

@80
Section cut A-A
L.J 04 /—‘*
! []_ z‘f
|7 /
2 N
. *LJ A ] .
) (7 e
18 P o

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

Piston Drawmg (2/2)

= -
=
Z -

Copyright DASSAULT SYSTEMES

__________________________________________________________________

Detail C
S5cale: 3:1
.-FF-_ o \

Section wview D-D
Scale: 1:1

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Student Notes:

Design process: Piston ®

Understanding the
design intent

f" = Qrigin
ill"/ Hole Axis

T‘E’ Left Face Flane

1

*l" <7 Right_Face_Plane

Y‘g Top_Plane i
Y‘ £ Base_Plane E @

= Qil Return Center

T*/ of et Create the parts
1l_return_AxIis

specifications

-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I

E]E Piston_Radius=40mm
Fin_External_Diameter=18mm

@. Top_and_Middle_Ring_Slot_Radius=37mm
@. Bottom_Ring_Slot_Diameter=38mm

B Material=Steel

Design the Piston with
the given specifications

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Piston

Step 1: Understanding the Design Intent
. 15 min

The purpose of this step is to understand the reason ' .= Oriai
. . . . . : s gin

behind the creation of wireframe elements in relation 0L g/ _

with the solid. You will: ' Hole_fuis

— 47 Left_ Face_Plane
Study the solid.

Study the Wireframe elements in relation with the solid.

Determine the relation between the wireframe elements |
and corresponding part. | M+ Base_Flane

5" OiI_Return_Centeré
_g/ Qil_return_Axis .
— 47 Piston_Inner_Face |

e

— <~ Right_Face_Plane
— &~ Top_Plane

pLang

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK
Student Notes:

Do It Yourself

'{':'}l 'PDG_Piston_Understanding_Design_Intent.CATPart'
¢ Study the part without history.

¢ Observe the various Wireframe elements and interpret their relation with the solid.
¢ Try and answer questions such as:

# Why 'Top Plane' was created?
# What is the purpose of creating 'Piston Inner Face' plane

rop_PLANE

Flang

gase PLANS

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Student Notes:

Piston

Step 2: Creating Reference Geometry and Specifications

‘ 20 min

<> @|| Parameters

a _ Piston_Radius=40mm

_ Pin_External_Diameter=18mm |
_ Top_and_Middle_Ring_Slot Radius=37mm
- L _ Bottom_Ring_Slot_Diameter=38mm |
__________________________ <= —[BF Material=Steel

In this step you will create the user parameters and reference elements

« Create reference points,lines,planes.This forms the basis of the design.
¢ Create various user defined parameters.

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Do It Yourself (1/3) Student Notes:

¢ Create one point at the origin.

¢ Create a line(Hole axis) passing through origin along X axis of length 100
mm(mirrored extent ).

« Create four planes as: 'Left_Face_Plane’, 'Right_Face_Plane', 'Top_Plane’,
'Base_Plane'.

¢ Create another point on left face plane (H=22 & V=20). Rename this to
'Oil_Return_Center'.

¢ Create another line(Oil return axis) passing through 'Oil_Return_Center' point along X
axis with end =100 mm and start = - 20 mm.

« Create fifth plane 'Piston_Inner Face' | g

| 10p £
B S
‘f' " Qrigin | |
: : : )
La /" Hole_Axis g g

XY Plane
*Iﬁ"ﬂ Left Face Plane
. #-_— Right_Face_Plane

L

§ fr'g' Top_Plane

f‘ =7 Base_Plane :
‘T" * Qil Return_Center

f"// Oil_return_Axis

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

¢ Create five user-defined parameters.
4 'Material’ of type 'String’

4 'Piston_Radius' of type 'Length’

4 'Pin_External_Diameter' of type 'Length’

# 'Top_and_Middle_Ring_Slot_Radius' of type 'Length’
4 'Bottom Ring Slot Diameter' of type 'Length’

¢ 'Piston_Radius’ controls the radius of the pad of Main cylinder

¢ You can modify the radius of piston by manipulating the value of parameter 'Piston_Radius'.
¢ Diameter for 'Pin' is controlled by 'Pin_External_Diameter' parameter.

¢ You will create relations between these parameters and features when you will design them.

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

E—lll Parameters

= _

_ Piston_Radius=40mm

_ Pin_External_Diameter=18mm |
_ Top_and_Middle_Ring_Slot_Radius=37mm |
_ Bottom_Ring_Slot_Diameter=38mm '
—[BP Material=Steel

Copyright DASSAULT SYSTEMES
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Part Design

Do It Yourself (3/3)

¢ On completion of the design you should have created the following relations
to drive your Piston externally.

»m Relations
i— fﬁo Formula.l: Rough_Body'Assemble . 7\Main_CylinderPad.1'Sketch.1Radius.1%Radius =Piston_Radius :
'+ froFormula.2: " Core'\Assemble_ 5" Axis Holder Features' Assemble 4% Inner_Additional_Shape', Assemble.1' Axis_Holder\Pad. 21
— f(ﬂ Formula.3: Top_and_Middle_Ring_Slot_Radius=Piston_Radius - 3mm
— f[t:{I Formula 4: Bottom_Ring_Slot_Diameter =Piston_Radius -2mm

el aFormula.s: Axis_Hole'Hole .1\ Diameter =Pin_External_Diameter

— f(ﬂ Formula.6: “Geometrical Set.1'Sketch.7\Radius.273 \Radius * =Piston_Radius

— ff:g Formula.7: ~Geometrical Set.1'Top Ring Slot Sketch\Offset.292'Radius” =Top_and_Middle_R.ing_Slot_Radius

— f({) Formula.8: “Geometrical Set.1'Middle Ring Slot Sketch'Offset.253 \Radius * =Top_and_Middle_Ring_Slot_Radius :
I f(o Formula.9: “Geometrical Set.1\Bottom Ring Slot Sketch'Offset.250'Radius =Bottom_Ring_Slot_Diameter

— foFormula.10: “PartBody' Material” = Material®

¢ You will design these relations when creating the feature i.e on the fly

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

P is ton Student Notes:

Step 3: Design the Piston with Specifications

. 60 min

In this step you will create the part in accordance
with the specifications provided.

¢ Create the main cylinder.

« Create various functional bodies.
« Apply Dress-up features. Main Cylinder
« Assemble every body using the Boolean approach.

Copyright DASSAULT SYSTEMES

Final Assembled Piston
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EXERCISE BOOK
- . Student Notes:
Structure of Rough Body in Piston
Holder Stiffener
Inner Main II-I\1<;‘::i:‘il;ional
Shape ; Iy &
P 5 y i Shape
i . Ll & i ' Cavity
{ Main LN : Core | Pockets
i Cylinder ' ! :
3 { Rough
a | Body
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Part Design

EXERCISE BOOK

Design Process: Design the Piston with Specifications (1/2) Studentiicles:
1

Design the Main
Cylinder

3
g>I:)esign the Core \

- Axis Holder Features

- Inner Main Shape

- Inner Additional Shape
- Axis Holder

- Holder Stiffener

\- Oil Holes /

4

Assemble the Main
Cylinder, Cavity
Pockets, Core in the
Rough Body

Copyright DASSAULT SYSTEMES
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Part Design

Design Process: Design the Piston with Specifications (2/2)
- .

Design the features in the
following bodies:

- External Machining
- Piston Ring Slots

- Axis Hole Piston ring Slots

AxisHole : /& |
External
Machining
6
Assemble the above
bodies in'Machining’
Body
7

Assemble the Rough
body and Machining
Body with the Part Body

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Part Design

Design the Main Cylinder

'PDG_Piston_step_3_start.CATPart'

« Insert a Body 'Main_Cylinder'.
¢ Create the following sketch on XY plane. Apply formula to its radius. Assign

Parameter 'Piston_Radius’ to it. This is Sketch.1.

Create a pad up to plane using first limit = "Top_Plane' & second limit = 'Base_Plane'.

Apply a Thickness of 2 mm to the all three faces.

Copyright DASSAULT SYSTEMES

R 40 fm

Pad

=

Base Plane

Top Plane

Thickness

5| Thickness.1

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Design the Cavity Pockets (1/3) Student Notes:

« Insert body 'Cavity Pockets'.

« Create a positioned sketch 'Cavity Pockets Sketch' in geometrical set on
Left_Face_plane. Use Y axis as orientation.

¢ Use 'Oil_return_center'point to constrain the sketch.

Oil return center point Oil return center point

~
s
1 2
Sketch Details _’| =
il —> Y o
20 H l
R7
___________________________________ vl
I
v
Left Face Plane. 20
lo H

. 20 |

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Student Notes:

Design the Cavity Pockets (2/3)

¢ In'cavity pockets body' Pocket the sketch by 20 mm.

¢ Apply a draft of 8 deg to the faces shown.Use 'Left_Face_Plane' as neutral

element and YZ plane as pulling direction.
Faces to draft

o —>

—@ Pocket.1
------------------------- —ﬁ Draft.1
.—% Geometrical Set.1

*I" * Origin
i il"/ Hole_Axis

*I"M.f Left_Face_Plane

Left Face Plane.

*‘ +  Oil_Return_Center
*I" / Qil_return_Axis

. Cavity pockets sketch!

Copyright DASSAULT SYSTEMES
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Part Design

Design the Cavity Pockets (3/3)

« Apply fillets as shown.
¢ Mirror it about pockets face and then mirror it about YZ plane

Fillet of 2 mm

Mirror about
one face

—

Fillet of 1 mm

Copyright DASSAULT SYSTEMES

Then Mirror
about YZ Plane

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Design the Inner Main Shape Student Notes:

q

Insert body 'Inner_Main_Shape'.

¢ Create a positioned sketch on XY plane. Use Left_Face_plane and sketch.1 to
constrain it.

¢ In this body, create a Pocket from it, using first limit = Top_Plane with an
offset = - 5 mm, and second limit as =70 mm.

« Apply a draft of 2 deg and apply a edge fillet of 10 mm to top edge.

Sketch

Fillet

Left_Face_plane

Pulling direction
= XY plane

Neutral plane =

Draft base plane

Copyright DASSAULT SYSTEMES
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Part Design

EXERCISE BOOK

Student Notes:

Design the Axis Holder

q

Insert body 'Axis_Holder'.
Create a positioned sketch on YZ plane with part origin.

¢ Create a Pad with 'Upto to Plane' type and use first limit 'Piston_Inner_face_plane'and
second limit 'Left_face_plane'. This is Pad.2.

¢ Apply a draft of 7 deg.

q

Driven by this relation: (Pin_External_Diameter / 2)+6 mm
Left Face Plane

4

30 | Pad >

Piston_Inner_face Plane

>

Pulling direction YZ

% Plane
Neutral
element

1 mm fillet

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Design the Holder Stiffener

« Insert body 'Holder_Stiffener'.

« Create positioned sketch on YZ plane with part origin. Use Top_Plane to constrain it.

¢ Pad the sketch using first limit = Piston_inner_face with offset of - 5mm & second limit
Left_Face Plane.

« Apply draft of 20 deg to the two faces,with neutral element as Left_Face_Plane.

o \’\ﬂi.\

Top_plane

Piston_inner_face

Left Face_plane

Neutral
element

Copyright DASSAULT SYSTEMES
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Part Design

Design the Inner Additional Shape

Insert body 'Inner_Additional_Shape’'.
Assemble 'Axis_Holder' body with 'Inner_Additional_Shape' body.

Assemble 'Holder_Stiffener’' body with 'Inner_Additional_Shape’ body after
previous assemble operation.

Apply edge fillets after assembling.
Mirror about YZ plane.

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

:’Inner_AdditiunaI_Shape

(%Assemble.l |

i"ﬁo(is_holder
Assemble.2

Fillet = 10 mm

:'Inner_Additional_Shape
TOE Assemble. 1 |
| #4 Axis_holder

=% Assemble.2

i" Holder Stiffener

. &) EdgeFillet.
. &) EdgeFillet.6

irror about YZ Plane !
(S0 GMirors | i

Copyright DASSAULT SYSTEMES
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Student Notes:
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Part Design

Design the Axis Holder features

¢ Insert body 'Axis Holder Features'. Assemble 'Inner_Main_Shape’ body &

'Inner_Additional_Shape' into it.
¢« Apply Edge fillet of 1 mm to two elements shown.

Fillet = 1 mm
Similarly o
other face

Copyright DASSAULT SYSTEMES

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

-— Axis Holder Features
| -—@ Assemble.3

i- Inner_Main_Shape
Assemble.4 :
ir Inner_Additimnal_Shapei

<} EdgeFillet.7

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Design the Oil Holes (1/2) Student Notes:

Insert 'Oil_Holes' body.

Create a Positioned sketch in geometrical set as shown on 'Left_Face_Plane'. Use
'Oil_Return_center' as projection point.

Constrain the sketch using Top_Plane and
Pocket it by 15mm (Mirrored extent).

Top:_PIane

@

Left_Face_Plane Oil_Return_center is the

projection point

Copyright DASSAULT SYSTEMES
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Part Design

Design the Oil Holes (2/2)

« Apply Draft of 1 deg to the two faces.
¢ Apply a fillet. Mirror the result about ZX and then about YZ plane

First face 0.5 mm fillet

Pulling direttion =
YZ plane

Second face

Neutral element= A |
Left_Face_Plane ’ i._ #A, Oil_Holes |
i _@ Pocket.3 |

’ ’ — [l Draft.5

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

167



Part Design

EXERCISE BOOK

Student Notes:

Design the Core

¢ Insert body 'Core’.
« Assemble the 'Axis Holder features' body and 'Oil_Holes' body with the 'core' body.

I’@ Axis Holder Features

T@ Assemble.3

*"% Inner_Main_Shape

& Assemble .4 |
[*‘ Tnner_Additional_Shape|

&) EdgeFillet.7 |

l".;% Assemble.&
+- @Oil_Holes

Core Body

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Design the Rough Body

¢ Insert body 'Rough_Body'.
« Assemble 'Main Cylinder’, 'Core’, 'Cavity pockets' bodies with it.

9% Rough Body
Assemble.?

Main_Cylinder
Assemble.8

Cavity Pockets

% Assemble.9

Core
Assemble.5

23 Axis Holder Features
Assemble.3

Inner_Main_Shape
Assemble.4

Inner_Additional_Shape

&5 EdgeFillet.7

=% Assemble.6

\

Rough Body

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Design the External Machining Feature

¢ Insert 'External Machining' body.
¢ Create 3 different sketches in Geometrical set as shown. Sketch contai -
« Create 3 different pockets in 'External Machining' body. ang : recc(::nagllr:as acirele
« Apply a Chamfer of 1 mm x 45 deg to face of pocket.5.
Sketch on T?-p_PIane Sketch on Top_Plane Sketch on Base_Plane
H He

_{ |-£ 111H. /P-—i

by #7380
W
L

Pocket = 20 mm
using | st sketch

W dp

98-8

I

116 -]

|

"& Assemble,15 .
-— External machining !
= Pocket.4

3 rd sketch.

#- 7, Sketch.6
; =) Packet.5
@ Pocket upto Base Plane @ ;CS:— g
5 using 2nd sketch 273 Sketch.
2 =-
2 @“Eocketﬁ
g i #- /. Sketch.8
z Pocket =20 mm using L
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EXERCISE BOOK

Student Notes:

Design the Piston Ring Slots (1/2)

Insert body'Piston Ring Slots'.
Create 3 different positioned sketches in geometrical set on YZ plane.

Apply Formulae by relating to'Top_and_Middle_Ring_Slot_Radius' '‘Bottom_Ring_Slot_Diameter’

parameters.
Top Ring Slot Sketch
>

| 7 4.4

Middle Ring Slot Sketch

Bottom Ring Slot Sketch

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Design the Piston Ring Slots (2/2)

€ Groove the three sketches.

Top Piston Ring Groove

iddle Piston Ring Groove

Top Ring Groove

il"‘ Piston Rings Slots

Copyright DASSAULT SYSTEMES
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Part Design

Design the Axis Hole

Insert body ' Axis Hole'.
Create a sketch on left face plane.

s 8 a4 s

Intersect the left face plane with Hole axis. This point is the center point of axis hole.
Create a hole using upto plane (Select Right Face plane) with a diameter of 18 mm. The diameter is

driven by 'Pin external Diameter' parameter.

&  Intersection point ~ Hole Axis
Ll

Copyright DASSAULT SYSTEMES

Left face
plane

Axis hole

EXERCISE BOOK

Student Notes:
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Part Design

Design the Machining features

¢ Insert 'Machining' body.

¢ Assemble 'External Machining', 'Piston Rings Slots', 'Axis_Hole' bodies with it.

Piston Ring Slots

External
Machining

Copyright DASSAULT SYSTEMES

#—@ Assemble.10 :
| i" External machining
75 Assemble.11 '
| i'- Piston Ring Slots
t—@ Assemble.12

| #-8 Axis Hole

Contents of Machining Body

Axis Hole Body

EXERCISE BOOK

Student Notes:
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Part Design

Completing and Optimizing the Design

¢ Assemble 'Rough Body' and 'Machining Body' with PartBody.
¢ Optimize the design by changing parameter values.
« Enter different combinations of values using parameters and choose the best design.

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

a3 | Piston_End
— = xy plane — £ Xy plane
| — <7 yz plane | — <7 yz plane
— .7 z plane — .7 zx plane
_ PartBody I-" PartBody
f" Rough_Body :> q% Assemble.13

:lb- Machining T# Rcugh_Bod‘y‘é

' ®-2.% Geometrical Set.1! Ir@ Assemble. 14
Before assembling *" Machining

*"% Geometrical Set.1

ii-— = | Parameters E After assembling

' —@ Fiston_Radius=40mm |

_ Pin_External_Diameter=18mm |:> Modify to Optimize the Design
_@. Top_and_Middle_Ring_Slot_Radius=37mm !

_@- Bottom_Ring_Slot_Diameter=38mm | E Result: 'PDG_Piston.CATPart'

Copyright DASSAULT SYSTEMES
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Side Toolhead

Part Design Advanced Exercise

. 60 min

In this exercise you will build the Side Toolhead by following
a recommended process.

« You will first understand the design intent of the Side
Toolhead and identify its functional features from the
drawing.

« You will then study its structure to decide your own
design process.

« Finally, you will design the various functional features
according to specifications and by making use of
wireframe elements.

Here you will:
« Design the Rough Body
¢ Design the Machined Body

¢ Assemble the Results

Copyright DASSAULT SYSTEMES
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Student Notes:
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EXERCISE BOOK

Student Notes:

Design intent: Side Toolhead

Machined Holes

Main shape

Core Body B

« Side Toolhead is a Casted Part.

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK
. . Student Notes:
Side Toolhead Drawing
« Design the Side Toolhead as per the specifications in the Drawing.
17 20 34
14 6 Section view A-A
© 3
1=
) @40

' R 1 A N

| ©
| Ts}
[a¥|
! / J
Auxiliary view B
R23
]
0
[Ep]
@ —
& 3
%
o
5
2 A
@
3
8
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Structure of the Rough Body

¢ Identify the bodies and Boolean operations needed. Also decide your own design

ﬁtlll JV
i Main Shape

Final Core Body
(A+B+C+D)

!

Core Body (A
+B +C)

Core Body
(A + B)

Copyright DASSAULT SYSTEMES

Core Body C

Core Body D

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

179



Part Design

EXERCISE BOOK
Structure Of the Machining Student Notes:

Machining

|

Machining C +
Holes

.ﬁ;’; Machining A + B

A

-ﬂ}; Machining A -ﬂ}; Machining B

A 4

'm';t Holes Body

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

Copyright DASSAULT SYSTEMES
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Structu re Of the Part BOdy Student Notes:

Part Body

y

':5';: Final Machined Body

L]
'm';t Rough Body

Copyright DASSAULT SYSTEMES
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Side Toolhead

Step 1: Design the Rough Body
. 30 min

In this step you will start designing the Rough Body for
the Side Toolhead according to specifications. In
this step you will:

« Design the Wireframe Elements for Rough Body
¢ Design Core Bodies A, B, C
¢ Assemble these bodies

Copyright DASSAULT SYSTEMES

Tg% Assemble.7

i" Main Shape = Result of Cavityé

= Assemble.8

I" Final_Core_Body(A+B+C-D)

i" Core_Body_A+B+C
;% Assemble.6
[i" Core Bady D

&) EdgeFillet.11

Tq@ Assemble.5

EXERCISE BOOK

Student Notes:
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Copyright DASSAULT SYSTEMES

Here you will create some primary wireframe elements to start the design
of the Rough Body. You will create remaining wireframe elements on the fly.

Design the Wireframe Elements for Rough Body (1/3)

You will create 7 points, 2 lines, 3 planes, 2 symmetries.
To create symmetries you need to access 'Generative Shape Design' workbench

Wireframe Element Parameters Parent(s)
Point.1 (15, 34, 0) Origin
Point.2 (20,0,0) Point.1
Point.3 (10, -6, 0) Point.2
Point.4 (0, 0, 37) Point.1
Plane.1 Earallel through YZ Plane, Point.4

Symmetry.1 Point Point.3 about
Point.5 (0, 10, 0) Blaned
Point.6 (0,12, 0) Point.5

f‘ " Point.1 '
f‘ " Point.2
-

" Point.3

: " Point.4

<7 Plane.1

{ﬁ Symmetry.1
+-

" Point.5

EXERCISE BOOK

Student Notes:
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Design the Wireframe Elements for Rough Body (2/3)

« Now, Create a Positioned Sketch on XY plane as shown.

sketch Positioning ) 2 x|
— Sketch Positioning
Type: IF':::sitiDneu:I ;!

Reference: |y plane

—Ii2rigin
TYPSt fimplicit |

Reference| Mo Selection

—iarientation
TYPEl |y ais |

Reference:| o Selection

¥ H Direction ) ¥ Direction

& Ok I ﬂCancte

Copyright DASSAULT SYSTEMES
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Student Notes:
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Design the Wireframe Elements for Rough Body (3/3)

« Create the following wireframe elements

Wireframe Element Parameters Parent(s)
Line.1 Tangent to Curve, Bi-Tangent option | Use Next solution | Sketch.1, Symmetry.1
Line.2 Tangent to Curve, Bi-Tangent option} :22&:: get required Sketch.1, Point.3
Plane.2 Offset by 25 mm XY Plane

Symmetry.2 Point.5 about Plane.1
Point.7 (0, 0,14) Point.1
Plane.3 Parallel through Point XY Plane, Point.7

Copyright DASSAULT SYSTEMES
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Student Notes:
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EXERCISE BOOK
- - Student Notes:
Design the Main Shape (1/3)
¢ Create Positioned Sketch.2 in Geometrical Set on XY plane.
sketch PosaReEE 2 Make concentric
—Sketch Positioning with Orlgln
Tvpe! ki
Referenc Q
—rigin
Type: |Part arigin j i i
Reference:[[a Selection Constrain this
line with Line.2
— Drientation
ToRE e Axis =l
Refersnce[io Selechon Constrain this line
@ H Direction _) % Direction ne'1
4 ReverseH A Reversey [ Swap
LI Mos eomstry Constrain the
— J 8¢l | endpoint of this
line with Point.3 _\_ \
W W Constrain the
endpoint of this
line with
@ , © Symmetry.1
E o
g
£ Constrain this line of the sketch
g with Point.6
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Design the Main Shape (2/3) Student Notes:

Insert Body 'Main Shape'. This Body is the result of the Cavity
Create a Pad of 60 mm from Sketch.2.

Apply a Draft of 3 deg to all the vertical four faces shown. This is driven by a
parameter 'Draft_Angle_Value'

© Select Plane.2 as neutral element.

Pad
Plane.2
Sketch.2 —EL o
ete E=all Parameters
ﬁ Draft_Angle_Value=3deg

!y .
=~ 2 g Relations

f(:{l Formula.1l: “Main Shape = Result of Cavity\Draft. 1\Angle' =Draft_Angle_Value

Copyright DASSAULT SYSTEMES
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Design the Main Shape (3/3) Student Notes:

¢ Apply three different Edge Fillets. Two fillets having 5 mm radius and other having
20 mm radius.

« Create two parameters to drive the fillet values
# External_Radius_1 = 20mm
4 External_Radius_2 = 5mm

Edge fillet.1 = 20 mm

= :
Bl Bxternal_Radius_1=20mm

@ EdaeFillet.3 _‘/* E]E External_Radius_2=>5mm

Link the features to the
parameters shown

Sketch.2

Edge fillet.3 = 5 mm Edge fillet.2 = 5 mm

Copyright DASSAULT SYSTEMES
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Design the Core Body A (1/3) Student Notes:

¢ Create a Positioned Sketch.3 in Geometrical set on XY plane as shown. Use Part
Origin, orientation as X axis and reverse H and V directions

Create a plane offset from XY plane by 3 mm. This is Plane.4

Insert a body 'Core Body A'. In this body, create a pocket from this sketch:
4 Limit1=32mm
% Limit 2 = Upto Plane.4

N} Constrain this line ittt !
I_a with 'Plane.1’ | i

Yo :
Y Plane.4
* -:*_ I.H:'-* : :
v
cul| Lol -melZ ¥
L 2

34 [y i

Pocket

Copyright DASSAULT SYSTEMES

Constrain this line with 'Symmetry.2'
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Design the Core Body A (2/3)

¢ Create a Positioned Sketch.4 in Geometrical set on XY plane as shown.

Use Part Origin, orientation as X axis and reverse H and V directions
Use Point.5 and Plane.1 to constrain this sketch.
Create a pad of 35 mm from it in the 'Core Body A'.

Coincide the axis
with Plane.1

Coincide Circle
center with Point.5

Copyright DASSAULT SYSTEMES

The figure shows the
positioning of

sketch.4 with respect
to the complete body

EXERCISE BOOK

Student Notes:
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Student Notes:

Design the Core Body A (3/3)

¢ Apply draft of 3 deg to the four faces as shown. The value is driven by
'Draft_Angle_Value' parameter. Select Neutral plane as plane.3.
Apply a edge fillet of 3 mm to the four edges. This is driven by 'Internal_Radius_1' Parameter.
Apply another edge fillet on one Face as shown. This is driven by 'Internal_radius_2' Parameter.

Edge fillet of 1 mm to
this face

-—{% Core Body A

"""""""""""""" f@ Pocket.1

Draft_Angle_Value=3deg | @ Pad.?
External_Radius_1=20mm:
! 5 .Ci Draft.2

External_Radius_2=5mm | ,
Internal_Radius_1=3mm @ EdQEH”Et.q'i
Internal Radius 2=1mm EdgEFI”EtEi

________________________________________

The Parameters
are as shown:

Copyright DASSAULT SYSTEMES
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- Student Notes:
Design the Core Body B (1/4)
Create a plane parallel to ZX plane passing through Point.1.This is Plane.5
Create another plane parallel to plane.5 at a distance of 2 mm. This plane is in
between Plane.5 and standard Planes. This is Plane.6
Create a Positioned Sketch on XY plane in Geometrical set.
Use Plane.5, Line.1, Line.2 to constrain this sketch. This is Sketch.5.
- Plane.6: Parallel to Plane.5 Point.1
i \ «— Plane.5: Passing _
i | through Point.1 These lines are
| i parallel to each other
@ ee—18.03 19.678
; i These lines are |
""""""""""""""""""""""" parallel to each other '
fcketch Positioning. IR |
i —Skekch Pasitioning
E Type: |Pnsitioned ;I
E ReFerence:M
— Crigin Line.2 !
E Type: IPart aorigin LI
" Reference|ia Selection These lines are
§ iy perpendicular to each 2
E i Type: |X Axis j other
g E HE*EFEH’-?ilf\Ju Selection
g. | @ HDirzction O Y Direction /u-g
;f | (R Esmet Wideerd e ) Coincide the line with plane.6 Line.1
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Design the Core Body B (2/4) Student Notes:

¢ In Geometrical set create a Plane offset from XY plane at a distance of 3 mm
upwards. This is Plane.7.

¢ Insert body 'Core Body B'.
¢ Create a Pocket using Sketch.5 with Limit 1 =32 mm and Limit.2 = Plane.7
Sketch.5

Plane.7 /

Core Body A —

Core Body B

You can Observe how the different
Bodies are located with respect to
the Main Shape

Main Shape —/

Copyright DASSAULT SYSTEMES
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Design the Core Body B (3/4) Student Notes:

¢ Apply a draft of 4 deg to all five vertical faces of this pocket. Use Plane.2 as neutral element.
« Show Sketch.1 which you had created. Pad it by 60 mm.

=

oy

Copyright DASSAULT SYSTEMES
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Design the Core Body B (4/4)

¢ Apply a draft of 4 deg to the face shown. Select Plane.2 as neutral element.
« Apply three Edge Fillets:
4 Value = 20 mm, Driven by 'External_Radius_1' parameter on one edge
# Value = 3 mm, Driven by 'Internal_Radius_1' parameter

Fillets of 3 mm
# Value = 1 mm, Driven by 'Internal_Radius_2' parameter

Fillet of 20 mm

=

Fillet of 1 mm to this face

Copyright DASSAULT SYSTEMES
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Student Notes:
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. Student Notes:
Design the Core Body C (1/2)
¢ In the Geometrical set create a plane parallel to XY plane at a distance of 27
mm. This is Plane.8.
¢ In the Geometrical set create a positioned sketch on YZ plane. This is Sketch.6
¢ Use Plane.8 to constrain this sketch. foicetch positioning. - LN ES]
E —Sketch Positioning
Plane.8 | Tvee [pasitioned =l
i Reference:
tch.6 ; rﬂm
i — Cirigin
E Type: IF‘art origin _YJ
i Reference:[io Selection
i — Orientation
TYPE |y s =l
i Reference:|mo Selection
E # H Direckion, ()Y Direction
(| | peverset Reversey [ | Swap
s 105 = -
— H
3 v
L
¢ Coincide this line with Plane.8
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Design the Core Body C (2/2) Student Notes:

¢ Insert Body 'Core Body C'
« In this body, create a Pocket of 60 mm (Mirrored Extent). Using Sketch.6

Core Body B

Main Shape Body

Core Body A

Sketch.6 Pocket.3

Core
Body C

Copyright DASSAULT SYSTEMES
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Design the Core Body D (1/4) Student Notes:

¢ In the Geometrical set, create four planes as follows:
Plane.9: Offset from Plane.1 at a distance of 7 mm.
Plane.10: Offset from Plane.5 at a distance of 6 mm.
Plane.11: Parallel to XY plane passing through Point.4.
Plane.12: Offset from Plane.11 at a distance of 10 mm.

» @ @& @

plane.10

~

Point.4

‘e
A

Sketch.5

plane.11

plane.9 plane.12

Copyright DASSAULT SYSTEMES
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Design the Core Body D (2/4) Student Notes:

¢ Create a Positioned sketch on XY plane in Geometrical set. This is Sketch.7
« Insert body 'Core Body D'.

il Skcetch Positioning

— Sketch Positioning
Type: .lF'usiticuned j

Sketch details i
—origin
TvPe  |projection pont ¥ |

Reference:[paint. 1

— Orientation
TYRE i dis =

REFEYEDCElND Selection

@ H Direction ' ¥ Direction

S Reverse H & Reversev [ 5wap

[ Move geomekry
This Line coincident with Plane.10

Note: The vertical lines
in the sketch are
symmetric about the

This line coincides with vertical axis

Plane.9

Copyright DASSAULT SYSTEMES
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Design the Core Body D (3/4) Student Notes:

Pad

© Pad this sketch as shown

T
i Firsk Lirnit Second Limit

: Twpe: ILIp ko plane j Twpe: IDimensi-:un j

L Limit [Plane. 1z Length:  [2mm

i Cffset: m E Lirnit; [Mo selection

Plane.12

-

Main Shape

Core Body B
Core Body A

Copyright DASSAULT SYSTEMES
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Design the Core Body D (4/4) Student Notes:

¢ Apply a draft of 3 deg to the four faces shown. This is driven by
'‘Draft_Angle_Value' parameter.

¢ Apply afillet of 1 mm. This value is driven by 'Internal_Radius_2' parameter.

l"@ Pad.4
d *" Sketch.7
5 _ﬂ Draft.5
— &) EdgeFillet.9
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Assemble Core Bodies A & B

¢ Insert body 'Core Body A + B'.

¢ Assemble 'Core Body A' and 'Core Body B' into it.

Core Body A Core Body B

Copyright DASSAULT SYSTEMES

% CoreBody A+ B

=

=TNE Assemble.l

Ty Assemble2
*- Core Body B

""i% Core Body A

EXERCISE BOOK

Student Notes:
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Assemble Core Body C and Core Body (A + B) Student Noes:

Insert body 'Core Body A + B + C'.
Assemble 'Core Body A + B' and 'Core Body C' into it.

Apply a Edge Fillet of 1 mm to the newly formed edge. This is driven by
'Internal_Radius_2' parameter.

Core Body C

Core Body A + B

Copyright DASSAULT SYSTEMES

Fillet of Tmm
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DeSign the Final Core BOdy (1/2) Student Notes:

¢ Insert body 'Final Core Body'.
« This body is the assembly of 'Core_Body_ A +B +C' and 'Core Body D'._

Core Body D

Core Body A+B+C

Since 'Core Body (A + B+ C)' is negative
and Core Body D is Positive, it is
subtracted from Core Body (A + B+ C)'

Copyright DASSAULT SYSTEMES
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DeSign the Final Core Body (2/2) Student Notes:

¢ Apply Edge Fillet to the face shown. This is driven by 'Internal_Radius_2'
parameter.

Edge Fillet of 1imm to
this face.

Ll 1 |

Ir Final_Core_Body(A+B+C-D)

N S Assemble.5

-— Core_Body_ A+B+C

L @ Assemble.3 .
i"% Core Body A + E-
."';% Assemble.4 '
L Core Body C

— ) EdgeFillet.10
"’C% Assemble.6

i" Core Body D

— ) EdgeFillet.11

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 205



Part Design

EXERCISE BOOK

Student Notes:

Assemble into Rough Body

¢ Insert Body 'Rough Body'
« Assemble into it 'Main Shape' and 'Final Core Body'

Main Shape

=" Assemble.8 .
Il- Final_Core_Body(A+B+C-D)

. q% Assemble.5
Final Core Body |

'i" Core_Body_A+B+C
q% Assemble.6
["" Core Body D

&) EdgeFillet. 11

"&' Load: Side_Toolhead_Attach_Step_1_End.CATPart

Copyright DASSAULT SYSTEMES
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Side Toolhead

Step 2: Machine the Rough Body

. 20 min

In this step you will design the 'Machining elements’ in
order to produce final machined design. Here you will:

Design the Machining A element
Design the Machining B element
Design the Machining C element
Assemble all the Machined Bodies

% % B 5

Copyright DASSAULT SYSTEMES

;‘ Machining
r(% Assemble.13
I" Machining A + B
(% Assemble.9
#-{38 Machining A
I"@ Assemble.10
#-428 Machining B
r(% Assemble.14 .
I" Machining C + Holesé

Tf@ Assemble.11

*’{% Machining C
I"(% Assemble.12
#- {3 Holes Body

EXERCISE BOOK

Student Notes:
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Machining A (1/2)

Create a Positioned sketch on YZ plane as shown. This is Sketch.8
Use Plane.3 to constrain this sketch

Sketch Positioning ] 2 x|

— Sketch Positioning

Type: |F'|:|5iti|:|neu:| j

forre [
—irigin

Type: IF'ru:ujeu:ti-:un poink _‘ﬂ

Reference:|point. 7

—irienkation
LG [ |

REFEFE'I'I'IE!lP-.ID Selection

W H Direction ) ¥ Direction

4 Reverse H [ Reversey [ Swap

L] Mave geamekry

& Canicel I

ead =2

This Line is coincident with Plane.3

EXERCISE BOOK

Student Notes:
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MaChining A (2/2) Student Notes:

« Insert body 'Machine A’
« Create a pocket of 60 mm (Mirrored Extent) using this sketch.

« Apply a edge fillet of 1 mm to this pocket. The radius value is driven by
'Internal_radius_2' parameter.

Fillet of 1 mm

Pocket

Copyright DASSAULT SYSTEMES
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Student Notes:

Machining B (1/2)

« Create a positioned sketch on XY plane in Geometrical set as shown.
¢ Constrain the sketch using Plane.1 and Plane.10.

Y

Fix the edges of the outer
rectangle

This line is at a distance of
2 mm from plane.10

Coincide this dotted line with Plane.1

Note: The Vertical lines are symmetrical
about the center dotted line

Copyright DASSAULT SYSTEMES
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MaC h in i n g B (2/2) Student Notes:

« Insert Body 'Machining B’
¢ Pocket this Sketch.9 with Limit 1 = 76 mm and Limit.2 = Plane.2
« Apply a fillet of 1 mm to the 8 edges shown

Machining B
Pocket.5

Plane.2

Sketch.9

Copyright DASSAULT SYSTEMES
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Machining C

L g

Copyright DASSAULT SYSTEMES

Create a point at origin in geometrical set
Insert body 'Machining C’

Create a hole on Plane.2 and constrain it with this point at origin with following specifications:

Diameter of Hole = 30 mm
Create the Hole upto XY plane
Trimmed Bottom

Counter Bored Hole

= Diameter: 40 mm

= Depth: 8mm

Apply a chamfer of Tmm x 45 deg

& @ @

Hole.1

Chamfer

EXERCISE BOOK

Student Notes:
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Student Notes:
Create the Holes Plane.13  Plane.10

¢ Insert body 'Holes Body'

« Create plane.13 offset from plane.10 at a distance of Tmm. . @ :

¢ Create the first hole as per the specifications. ThisisHole.2 . *!
¢ Create this Hole on Plane.13 And use Point.4 to constrain it [~~~ j=zzzzzozoooozzsserreem ey
4 Extension: Blind | Plane.13 Point,5 ||

# Diameter: 6 mm, Depth: 10 mm, Flat Bottom
# Type: Countersunk, Mode= Depth & Angle

= Depth: 4 mm

= Angle: 90 deg

« Create the second hole as per specifications. This is Hole.3
4 Create this Hole on Plane.3 And use Point.5 to constrain it
Extension: Upto Plane, Select XY Plane
Diameter: 6 mm, Trimmed Bottom
Type: Simple

* @& @

« Create the Third hole as per specifications. This is Hole.4
# Create this Hole on Plane.3 And use Symmetry.2 to constrain it
4 Extension: Upto Plane, Select XY Plane |
4 Diameter: 6 mm, Trimmed Bottom ;-—@ Hole.3

# Type: Simple #@1 Sketch 12
=0 boles
&\ sketch 13 |

Copyright DASSAULT SYSTEMES
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Student Notes:

Assemble the Machined Bodies (1/2)

« Insert body 'Machining A + B’
¢ Assemble 'Machining A' and 'Machining B' Bodies into 'Machining A + B’

g I" Machining A + B

i“@ Assemble.9
‘ *-" Machining A
B/ e r% Assemble.l0
Machine A Haenine® #-58 Machining B |

¢ Insert body 'Machining C + Holes'
¢ Assemble 'Machining C' and 'Holes Body' Bodies in 'Machining C + Holes' body

Machining C : Assemble.11
T#— Machining C

=53 assemple. 12

/ *“ Holes Body

Holes Body | b

Copyright DASSAULT SYSTEMES
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Student Notes:

Assemble the Machined Bodies (2/2)

« Insert body 'Machining'
¢ Assemble 'Machining A + B' and 'Machining C + Holes' Bodies in it.

i-— i

l" Machining A + B
(% Assemble.9
T*‘ Machining A
r(@ Assemble.10
#-8 Machining B
r@ Assemble.14 |
"‘ Machining C + Hulesi
(@ Assemble.11 '
#-4] Machining C
r@ Assemble.12
#-{3% Holes Body

The Entire Machining Body should look like this

Copyright DASSAULT SYSTEMES

pil  Load: Side_Toolhead_Attach_Step_2_End.CATPart
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Side Toolhead

Step 3: Complete the Design
. 5 min

In this step you will Finalize the design of the Side
Toolhead. You will

« Assemble the Rough part and the
Machined part with part body.

Copyright DASSAULT SYSTEMES

PartBody
r@é&&amhlﬂiz |
! -- Final Machined BDdYE
Assemble.15
ir—-g_' Rough Body
g Assemble.16

EXERCISE BOOK

Student Notes:
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Assemble the Rough and the Machined Bodies

¢ Insert Body “Final Machined” body
¢ Assemble “Rough”’body and “Machining” body in it.
« Assemble “Final Machined Body” with PartBody.

Rough Body

- 7

PartBody
=53¢ Assemble 17

' @ Assemble.15
i" Rough Body

S i"@ Assemble.16
% . #-3R Machining_____|

Before
Assembling

Machined Body

After Assembling

Copyright DASSAULT SYSTEMES

ﬂ Result Part: Side_Toolhead Attach.CATPart

i— Final Machined Body|

EXERCISE BOOK

Student Notes:
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Tee Fitting

Part Design Advanced Exercise

. 60 min

In this exercise you will build the Tee Fitting by following
a recommended process.

¢ You will first understand the design intent of the
Tee Fitting and identify its functional features.

¢ You will then study its drawing in detail to
understand the dimensions and specifications.

¢ You will first design its outer rough shape and then
the inner rough shape. You will remove this inner
shape from the outer shape. To create the final part
you will design the grooves and holes.

Copyright DASSAULT SYSTEMES
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Student Notes:
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EXERCISE BOOK
. . aggn Student Notes:
Design intent: Tee Fitting —

Cylinder

Groove

Base Pad

¢ The Tee Fitting is a casted part.
¢ Base pad is used for clamping and for providing support.

Copyright DASSAULT SYSTEMES
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Tee Fitting Drawing

« Understand the drawing thoroughly to design the part according to the
specifications.

Section view A-A
RS

10

718

Ri5 1

80

D60

il

130

=3deqg

20

5 o o
| H——- in [}
| A gl 7
@10
<
& heg A
2 ‘ 20
; 160 |
: © 180
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Student Notes:
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Student Notes:

Design process: Tee Fitting

rough body

1
Design the outer J

Design the
Inner rough

body

Assemble outer and
inner rough bodies

grooves

Create
grooves

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Step 1: Design the Outer Rough Body (1/7) Student Notes:

Insert a body 'Body.2’

Create a positioned sketch on XY plane oriented on X axis as shown.
Pad it by 20 mm.

Apply drafts and fillets

Pad length is governed by Draft Value = 3 deg. It is governed by
Heel ¥ 'Thickness' parameter 'Draft_Angle' parameter

s s 8 s

180

@ e Fillet of 5 mm on top edge.
/ Driven by 'Radius_2'
-

arameter.
5 p

— &) EdgeFillet. 1
Fillet of 15 mm on four edges. Driven by i | i
'Radius_1' parameter. : EdgeFillet.2

Copyright DASSAULT SYSTEMES
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Step 1: Design the Outer Rough Body (2/7)

Insert 'Body.3'.

In Geometrical set create a plane offset from XY plane at a distance of 130 mm.

This distance is driven by 'Overall_Height' parameter.

« Create a positioned sketch on XY plane in body.3 with X axis orientation and

origin as part origin.
Pad this sketch upto Plane.1
Apply drafts and fillets.

cl120

Fillet = 15 mm. Driven by
'Radius_1' parameter

Draft Value = 10 eg

Copyright DASSAULT SYSTEMES

—.fi Draft.1

#-,5 Sketch.1 |

_ﬁ EdgeFillet.1
— ) EdgeFillet.2 |

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Step 1: Design the Outer Rough Body (3/7) Student Notes:

¢ Create 'Body.4'.
« Assemble Body.2 and Body.3 into a new body 'Body.4'.
¢ Apply Fillets.

I" Body.4
I‘q% Assemble.1
#3408 Body .2

| W EdgeFillet.4
l‘@ Geometrical Set.1

Fillet = 15 mm. Driven by
'Radius_1'" parameter.

¢ Create Plane.3 by using parameters as shown. \: <7 Plane.3 ,
- offset=00mm=x_width /2 |
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EXERCISE BOOK

Student Notes:

Step 1: Design the Outer Rough Body (4/7)

Insert 'Body.5’

Create a point in Geometrical set (0,0,90). Also, create two planes on either side
of YZ plane at 90 mm.These are Plane.2 and Plane.3.

Create positioned sketch on YZ plane with projection point as Point.1 T S :
Pad it using Lim 1 = plane.2 and lim 2 =plane.3. -_ Body.4 '
' ?" q%’ Assemble.1

tgﬁ Assemble.2

| ) edgeFillet.4
- ﬂ‘:} Body.5

#-.5: Sketch.3

I-@ Geometrical Set.li

f " Point.1
*‘E‘ Plane.2
*- .~ Plane.3

Plane.3 is Half the value of parameter 'X_Width'.
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Student Notes:

Step 1: Design the Outer Rough Body (5/7)

¢ Insert 'Body.6'

« Create a positioned sketch on Plane.3 and point.1 as projection point in Body.6.
¢ Pad it by 20 mm. This is driven by 'Thickness' parameter.

« Apply drafts and fillets. Mirror these features about YZ plane.

Draft = 3 deg. Driven by

'Draft_Angle' parameter.
Four Fillets driven by

Radius_1 parameter.

| &) EdgeFillet.5
| &) EdgeFillet.6 |

Fillet driven by
Radius_2 parameter.
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EXERCISE BOOK

Step 1: Design the Outer Rough Body (6/7) Student Notes:

¢ Insert 'Body.7' and assemble 'Body.5' and 'Body.6' with it.
« Apply edge fillet to this assembly.

Value of this fillet is driven by
'Radius_2' parameter.

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

| — %) EdgeFillet.4
=114 Body.7 '

& EdgeFillet. 7]’

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Step 1: Design the Outer Rough Body (7/7) Student Notes:

¢ Insert 'Rough_Outside' and assemble previous assembly results of'Body.4' and
'Body.7' with it.

« Apply edge fillet to this assembly.

L i Value of this fillet is driven by
i PartBody 5 'Radius_2' parameter.

Copyright DASSAULT SYSTEMES

Load: PDG_Tee_ Fitting_Step_1_End.CATPart
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EXERCISE BOOK

Student Notes:

Step 2: Design the Inner Rough Body (1/2)

¢ Insert 'Rough_Inside’ body. foicetch positioning. RRREETEY]
¢ Create a positioned sketch on ZX plane. | s pastionng ————
. ! Tvpe: ik -
¢ Create a groove from this sketch. | e el
; eFerentE-Fm
¢ Apply a edge fillet. e
Plane.1 ; Tvpe: IPart arigin |
Reference:|fo Selection
[+
T ‘“' E — Orienkation
. o Tvpe [ ais a|
+9 H }'_\ Reference:pu.:. Selackion
i E @ H Direction ()Y Direction
. E CreverseH & Reversew [ 5wap
[ T Fillet of 5 mm driven by
: 'Radius_2' parameter.
I
| v
| |
¥ !
| |
| !
| !
| o<
| |
— !

©

Ho |
_Il;_48.846_>| i‘l\

Draft.2 edge is made use of.
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Step 2: Design the Inner Rough Body (2/2)

¢ Create a positioned sketch on ZX plane. Use projection point as point.1 and orient

along X axis. Invert the V direction.
« Groove the sketch about H axis.
« Apply the fillet to the groove.

Constrain this with
Plane.3

E Load: PDG_Tee_ Fitting_Step_2_ End.CATPart

Copyright DASSAULT SYSTEMES

Fillet value driven by
'Radius_1' parameter.
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Student Notes:
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Step 3: Assemble Outer and Inner Rough Bodies

¢ Insert 'Rough_body'
« Assemble 'Rough_OUTSIDE' and 'Rough_INSIDE' bodies to it
« Assemble this 'Rough_Body' to the PartBody

-—@ Assemble O

=-243 Rough_Body

Assemble .7 |
T-i- Rough_OUTSIDE!
L |

@ Assemble &

#- {58 Rough_INSIDE

b&l  Load: PDG_Tee_Fitting_Step_3_End.CATPart

Copyright DASSAULT SYSTEMES
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Student Notes:

Step 4: Create Grooves (1/2)

q

Insert 'Body.8' to create grooves

« Create a positioned sketch on ZX plane with origin as Point.1.Use Plane.2 to
constrain it. Create a groove using this sketch

« Create another positioned sketch on ZX Plane

10 ;,| |:.

L+

i+]

&
o
@
o

D120

Sketch for Groove.4

Sketch for Groove.3 Groove.3

Copyright DASSAULT SYSTEMES

Groove.4
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EXERCISE BOOK
Student Notes:
Step 4: Create Grooves (2/2) T
¢ Assemble 'Body.8' to the Part body
"_E% Assemble. 10
| =98 Body 8
Eﬁ Groove.3
I_gﬁ' Groove.4
*=" Sketch.7 1
=" Groove.4
%) Sketch8
Groove.3
f; bil  Load: PDG_Tee_Fitting_Step_4_End.CATPart
Copyright DASSAULT SYSTEMES 233




Part Design

EXERCISE BOOK

Step 5: Create Holes (1/3) Student Notes:

¢ Design the hole with following attributes on the Base pad and position it as shown
4 Diameter =10 mm, up to next
4 Counter bored with Diameter = 20 mm and depth = 10 mm
# Constrain it with respect to the sketch edge for base Pad

« Pattern the hole. Constrain the pattern sketch using the base pad sketch.

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

393 PartBody

T‘@ Assemble9 !

;T@ﬂssemhle.lﬂ

| Hole 1 |
#- cketch.9

bmmmm e b e e e
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Step 5: Create Holes (2/3) Student Notes:

¢ Design two threaded holes with following attributes on right face
4 Diameter = 8 mm, up to next
4 Thread Diameter = Thread depth =10 mm

¢ Create point.2 and point.3 in geometrical set.

¢ Use Point.1 as reference point to create them.

« For Point. 2: X=0, Z=0 and govern its Y coordinate by parameter 'Horizontal_Hole_Gap
(initially set to 90 mm)'. The Y coordinate is half of this parameter value.

¢ For Point. 3: X=0, Z=0 and govern its Y coordinate by parameter 'Horizontal_Hole_Gap

(initially set to 90 mm)'. The Y coordinate is half of this parameter value. This value is
negative.

« Use these points to position the center points of the two holes.
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Step 5: Create Holes (3/3)

¢ Mirror about YZ plane.
« You can optimize your design by

manipulating the parameter values.

Mirror about this plane

Final Result: PDG_Tee_Fitting

Copyright DASSAULT SYSTEMES

;'" PartBody
' c% Assembled

#-§8 Rough_Body|

Assemble.10

#-3 Body .11

@ Hole .1 .
"" 7" UserPattem.1 | Tree structure showing
1"" [)Hole.2 <+ features

Hale 3

[ﬂi Mirror.2

r% Geometrical Set.1

¥-<7 Plane 1 Tree structure showing
f— * Point.1 ; parameters
ilr‘ﬂPIane.Z '

f‘f_/'PIane.S

'Iir- " Point.2

#- = point.3

:l"_ Parameters

| P X_Width=180mm
Overall_Height=130mm
Yertical_Radius=90mm

— Draft_Angle=3deg

—(5p Radius_1=15mm

—(5p Radius_2=5mm :
Hc:-rizontal_HcIe_Gap=90mm§
—BP Thickness=20mm :

EXERCISE BOOK

Student Notes:
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Pedal Crank tudent ots:

Part Design Advanced Exercise

. 60 min

In this exercise you will design a rough pedal crank.
To do so, you will use

¢ Multi-Sections Solids

Shafts

Boolean Operations

Constant Fillets

Variable Fillets

% % B 5
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Part Design

Pedal Crank Drawing

m You can use 'Pedal_Crank_Right_Result.CATPart' to examine the expected part.
175 ‘
048 i

Copyright DASSAULT SYSTEMES

\ Variable Fillet

EXERCISE BOOK

Student Notes:
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Design process: Pedal Crank

Create the individual bodies and their
intrinsic fillets

(a)
Make Boolean Operations ]

5
greate the last Fillets ]

Copyright DASSAULT SYSTEMES
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Student Notes:
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Part Design

Step 1: Create the Crank Axis

Pedal_Crank_Right_Shape_Start.CATPart

« Create the Crank Axis Sketch in ‘Crank Link Specs’ geometrical set

# On the YZ Plane
# Using the following specifications

« Create a new body called ' Crank_Axis ' for the following part design features

# Create a Shaft
% Add the fillet of 15 mm

Coincident with ' Plane.5' \’iio
)

Copyright DASSAULT SYSTEMES
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Student Notes:
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EXERCISE BOOK

Step 2: Create the Pedal Axis Student Notes:

« Create the Pedal Axis Sketch in ‘Pedal Axis Specs’
geometrical set

# On the Plane.1

¢ Create a new body called ' Pedal_Axis ' for the following
part design features

# Create a Shaft

4 Add a fillet to the edge of the top face of 1mm as
shown.

| [ 25
14

Coincident with ' Plane.3 '

H .
_—EH
\ HO !S&—\R 20
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Part Design

Step 3: Create the Crank Link

¢ Create a new body called ' Crank_Link_Body ' for the
following part design features

# Create a multi-section solid using the sketches
' section 1 ' and ' section 2"’

4 Create a multi-section solid using the sketches
' section 2 ' and ' section 3'

4 Add the fillets as shown

Multi-section solids

Fillet2: 200mm

Copyright DASSAULT SYSTEMES

Fillet1: 100mm

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Student Notes:

Step 4: Make the Boolean operations

¢ Create a new body called
' Axes_Body' i

@ bazemble, L

# Assemble ' Crank_Axis ' Body - Crank_aods |

and ' Axes_Body ' | "? emb'ef B e @B ses T |
& Assemble ' Pedal_Axis ' body LT B Pedal_nds | i & resemble 3 i
¢ Create a new body called - @crank Lk Body |
= ' o B e L : - :
FlnaI_Body ' . ‘ | m-#8Fnal Body ! ' r@ Assemble.d i

# Assemble ' Crank_Link_Body | Asseble3 o 8 foces_Dody

and ' Final_Body ' L@ o i sods
# Assemble ' Axes_Body' and RN Mt it ki B & |
' Final_Body ° e R | #-383 Crank_tuds

. SR Final_Body R
¢ Add the fillets ; i? "'t-emble.c
i 0 Pedal_fxdis

. — &) EdgeFilet. 11
! @ Assemble 4 ' i — &) EdgeFikt. 12
| FSaespody | | &) cogeriier s

—4 EdgeFilct. 16
— &y FdgeFiler. 12

Pesamble. 1

Assemble. 3

- ﬁ'&; Crark_Link_Pody
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EXERCISE BOOK
Student Notes:

Step 5: Create the last Fillets

Result: 'Pedal_Crank_Right_Shape_End.CATPart’

¢ Create the fillets
# In the following order
# Using the dimensions in the drawing
¢ Assemble the ' final body ' with the ' PartBody '

Variable Fillet on this edge
Constant Fillet of
—— 10mm on this edge

Kept Edge

Fillet of 75mm

Constant Fillet of
1mm on this edge

@ Face selected

Kept Edge

Constant Fillet on 2
edges defined by a
face of Tmm
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