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Introduction
Introduction to CAD (Solid Modeling)
Part modeling
Finite element analysis (FEA)
Parts assembly using SolidWorks
Basic concepts of engineering drafting
Linear Static Analysis
Adaptive Analysis and Mesh Control
Modal Analysis
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Design Optimization
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Case study 1
Case study 2
Co-simulation SolidWorks and ADMS software

Project Discussion
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Basics and Modeling
Fundamentals

Ref : SolidWorks Teacher Guide
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SolidWorks g

* SolidWorks is a 3D solid modeling package
which allows users to develop full solid
models in a simulated environment for both
design and analysis.
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In SolidWorks, you sketch ideas and experiment with different
designs to create 3D models of the real physical object.
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3D Designh Use

CNC
Manufacturing

Rapid
Prototyping
~N AutomatD
y, Design Detail
and Form
Visualization

Simulation /
Analysis
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The SolidWorks Model

* The SolidWorks model is made up of:

— Parts @
— Assemblies A
— Drawings @
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Features
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* Features are
the building
blocks of the
part.

Material <not specified:
Lights and Cameras

FFFFF

Origin

Fillet1
Fillet2

* Features are
the shapes
and operations
that construct
the part.

Fillet3
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Examples of Shape Features

%, Bearing Rest. SLDPRT

* Base Feature — —
— First fe ature ?g@ Eifiilélﬂiflpecified>
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— Created from
a 2D sketch.

— Forms the
work piece to
which other
features are
added.
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* Boss feature == B
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2D sketch.




Examples of Shape Features

* Cut feature
T
— Removes oQupinis
Lights and Cameras
[ ] mhn ex(1)
material from| &

Origin

part.
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— Created from
2D sketch.




“ e, AR

 Hole feature

— Removes T
material. e

— Works like | 4=
more
intelligent
cut feature.

— Corresponds
to process -
such as
counter-sink, thread,
counter-bore.



* Fillet feature

— Used to
round off
sharp edges.

— Can remove
or add
material.
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Fillzt1
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* Outside edge
(convex fillet)
removes
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material.

* Inside edge
(concave fillet)
adds material.



Examples of Shape Features
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SOLIDWOKRS: from Scratch to Certified Associate couse BT SEE]
| Section: Lets Start Applying Basic Features

Our First Features:

* Extrude Boss
* Cur Extrude
* Fillet

We have something for you to download!
5 =P

SOLIDWORKS T

=

https://www.youtube.com/watch?v=sAy2x0bj8CM&t=160s
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e Chamfer feature

— Similar to a
fillet. L@ =
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— Bevels an
edge rather £ 5
than rounding
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— Can remove or
add material.




Examples of Shape Features
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Examples of Shape Features S

Sketched Features & Operation Features R il

* Sketched Features
— Shape features have sketches.
— Sketched features are built from 2D profiles.

* Operation Features
— Operation features do not have sketches.

— Applied directly to the work piece by selecting
edges or faces.

M1382 : Computer Aided Design CAD



To Create an Extruded Base Feature:

1. Select a sketch plane.

2. Sketch a 2D profile.

Select the sketch plane  sketch the 2D profile
3. Extrude the sketch
perpendicular to
sketch plane.

Extrude the sketch Resulting base feature



Operation Features

Operation features do not have sketches.

Applied directly to the work piece by selecting edges or faces.
[Radiuz: [0.1in |
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To Create a Revolved Base Feature:

/—Centerline (optional)

2. Sketch a 2D profile. ¢

!
+

1. Select a sketch plane.

_——RI10

3. Sketch a centerline
(optional).

4. Revolve the sketch around
a sketch line or centerline.
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Revolved Base Feature
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https://www.youtube.com/watch?v=NRgKmK6BkjQ
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* Divided into two panels:

— Left panel contains
the FeatureManager®
design tree.

* Lists the structure of
the part, assembly or
drawing.

— Right panel contains
the Graphics Area.

* Location to display, 1

create, and modify |
FeatureManager Graphics Area
a part, assembly or  jqign tree

drawing.
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Terminology: User Interface
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Property
Manager

Preview N

Handle

Confir
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Terminology: Basic Geometry P

e Axis - An implied centerline
that runs through every
cylindrical feature. Axis

Plane \ ,
/./

 Plane - A flat 2D surface.

* Origin - The point where the
three default reference
planes intersect. The
coordinates of the origin
are:

(x=0,y=0,z=0).
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Terminology: Basic Geometry A "%

+ Face “(J—
The surface or “skin”
of a part. Faces can
be flat or curved.

. Edgehf | —
The boundary of
a face. Edges can
be straight or curved.

Vertex Edge

. Verteth o —
The corner where
edges meet.
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Features and Commands .

Base feature

* The Base feature is the first feature that is
created.

* The Base feature is the foundation of the part.

* The Base feature geometry for the box is an
extrusion.

e The extrusion is named Extrudel.
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Features and Commands

Features used to
build the box are:
 Extruded Base feature

* Fillet feature 1.Base Feature 2 Fillet Feature

* Shell feature
 Extruded Cut feature

3.Shell Feature 4.Cut Feature




Features and Commands '

To create the extruded base
feature for the box:

* Sketch a rectangular profile
on a 2D plane.

 Extrude the sketch.

e By default extrusions are
perpendicular to the sketch
plane.



Features and Commands .

Fillet feature

* The fillet feature rounds
the edges or faces of a
part.

* Select the edges to be
rounded. Selecting a face
rounds all the edges of
that face.

Fet!
e Specify the fillet radius.



Features and Commands .

Shell feature

* The shell feature removes
material from the selected
face.

Wall Thickness

* Using the shell feature
creates a hollow box from
a solid box.

* Specify the wall thickness
for the shell feature.
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Features and Commands .

To create the extruded cut - -
feature for the box: : >
e Sketch the 2D circular profile. \:%

* Extrude the 2D Sketch profile )
perpendicular to the sketch -
plane.

* Enter Through All for the end
condition.

* The cut penetrates through
the entire part.
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Dimensions and Geometric Relationships P

AN

* Specify dimensions and geometric relationships
between features and sketches.

 Dimensions change the size and shape of the
part.

 Mathematical relationships between
dimensions can be controlled by equations.

* Geometric relationships are the rules that
control the behavior of sketch geometry.

* Geometric relationships help capture design
intent.
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* Dimensions
— Base depth =50 mm

— Boss depth = 25 mm

 Mathematical relationship

— Boss depth = Base depth ~ 2




Geometric Relationships A <
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+ Horizontal
Vertical

g /? § Intersection Parallel

Concentric Perpendicular
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To Start SolidWorks S

"i;, 1988 »\%

EAAAAN

* Click the Start button!#®s=tf on Windows task
bar.

» Click Programs.

> Click the SolidWorks folder.

» Click the SolidWorks application.

Solidworks Documentation ¥
Salidwiorks Utilies 3

2® Solidworks

@ Solidworks Explorer
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 Click New|L] on the Standard toolbar.

Creating New Files Using Templates

* Select a document template:
— Part
— Assembly

2=

— Drawing
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* Accessed through

Systemn Options  Document Properties |

. ™
the Tools, Options
’ Dimensions  MEs (meter, kilogram, second)

Notes " CGS (centimeter, gram, second)

ialloons € MMGS (milimeter, gram, second)
1IOWS € IPS (jnch, pound, second)
° Yirtual Sharps & Custom
i Annatations Display
‘o Annatations Faont r~Length units
- Gnd/Snap lm Decimal places: Iﬂ
Y ° e ° Cols % Decimal ¢ Fractions DEmnminator: IB 3
0 n t ro S ett I n gs I e ° - Image Quality I | Bound|Es nisarest fraction ¥ | Gonvert From 240 e 24 Farmat
- Plane Display ——
Imillimeters VI Decimal places: |2 3:
) Decimal £ Frachions [SEnmTiatT: m

— U n its : E n g I i S h ( i n c h e S ) r Round.to nearest fraction I | Gorivert From 24 b 2t Forrmat

—Angular units

. T [oegrees =] Decimal places: |2
or Metric (millimeters)

° o EE:BZI—L[ Decimal places: | 3
— Grid/Snap Settings o

— Colors, Material —

Properties and Image T
Quality
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System Options

* Accessed through

System Cptions | Document Propetties I

the Tools, Options U y—

- Dirawings
i Display Style IV Input dimension value
m e n u - Area Hatch/Fil ™ single command per pick
[} - Colars [ shaw dimension narnes
- Sketch ¥ Show errars every rebuild
Relations/Snaps ¥ Maximize document on apen

- Display/Selection ¥ Use shaded Face highlighting

. A I I ow O u t o Performénce ¥ Show thumbniail graphics in Windows Explorer
- Bzzemblies I—

¥ Use system separator For dimensions
- External References -
I= | Wse Englishilenauaae memus

[ ]
- Default Templates
c u s o m I ze yo u r wo r ... File Lacations = | Use Englistilzanauage Feature andifile names

- Featureb anager ¥ Enable performance email
e - Spin Box Increments ¥ Enable Confirmation Corner
e n v I ro n m e n t - Wigw Rotation ¥ Auto-show PropertyManager
L - Backups ™ automatically edit macro after recording
- D'ata Optionz Custom properky used as component description: W
- File Explarer
- Collaboration

* System options
control:

— File locations

Reset Al |
— Performance el JLE

— Spin box increments
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 Click the view
pop-up menu.

e Select anicon.
The viewport
icons include:

— Single View

— Two View
(horizontal and
vertical)

— Four View

Multiple Views of a Document
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1. Click Sketch |E€|the Sketch
toolbar.
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D T [ Sketch

3. Click Rectangle
on the Sketch
Tools toolbar.
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4. Move the pointer to
the Sketch Origin.
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Creating a 2D Sketch

5. Click the left mouse button.

§¥ SolidWorks - [Sketchl of Part1 *]
@ Fle Edt View Insett Tools Toobox Window Help
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~ Adding Dimensions  { =
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 Dimensions specify the size of the model.

To create a dimension:

1. Click Dimension on the Sketch Relations toolbar.

Text location

2. Click the 2D geometry. - 110.61 _
_ il
&
3. Click the text location.
4. Enter the dimension value. S
R
2D geometry

¥
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Thank You for Attention !!

Any Questions oo D
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