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INTRODUCTION

SOLIDWORKS?® 2020 Tutorial is w A P _ =S
written to assist students, designers, “smvom ..
engineers and professionals who are new to :
SOLIDWORKS. The text provides a step- R e
by-step project based learning approach =
featuring machined components with
additional semester design projects.

E
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Desired outcomes and usage competencies
are listed for each chapter. The book 1s
divided into four sections with 11
Chapters.

Chapter 1 - Chapter 5: Explore the
SOLIDWORKS User Interface and
CommandManager, Document and System
properties, simple and complex parts and
assemblies, proper design intent, design
tables, configurations, multi-sheet, multi-
view drawings, BOMs, and Revision tables

using basic and advanced features.

Follow the step-by-step instructions and develop multiple | =
assemblies that combine over 100 extruded machined . o 1 8 '
parts and components. Formulate the skills to create, . ¢

modify and edit sketches and solid features. . ¥ \

Learn the techniques to reuse features, parts and . .
assemblies through symmetry, patterns, copied AT A
components, apply proper design - -
intent, design tables, and

configurations.

3 _/,'i;i
Chapter 6: Create the final 9} ; i{;
ROBOT Assembly. The physical Ay

components and corresponding
Science, Technology,
Engimneering and Math (STEM)
curriculum are available from
Gears Educational Systems. All assemblies and
components for the final ROBOT assembly are provided.
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Chapter 7 - Chapter 10: Prepare for the Certified
SOLIDWORKS Associate (CSWA) exam. The
certification indicates a foundation in and
apprentice knowledge of 3D CAD and engineering
practices and principles.

Each chapter addresses one of the five categories in
the CSWA exam: Drafting Competencies, Basic
Part Creation and Modification, Intermediate Part
Creation and Modification, Advanced Part Creation
and Modification, Assembly Creation and
Modification.

Chapter 11: Provide a basic understanding between L i E—
Additive vs. Subtractive manufacturing. Discuss ki i

Fused Filament Fabrication (FFF), [ = J
STereoLithography (SLA), and Selective Laser _
Sintering (SLS) printer technology. Select suitable HE

filament material. Comprehend 3D printer

terminology. Knowledge of preparing, saving, and

printing a model on a Fused Filament Fabrication 3D printer.

Information on the Certified SOLIDWORKS Additive
Manufacturing (CSWA-AM) exam.

Download all needed model files from the SDC Publications
website (www.sdepublications.com) to a local hard drive.

About the Author
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Contact the Author

We realize that keeping software application books current is imperative to our
customers. We value the hundreds of professors, students, designers, and engineers that
have provided us input to enhance the book. Please contact me directly with any
comments, questions or suggestions on this book or any of our other SOLIDWORKS
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Note to Instructors

Please contact the publisher www.SDCpublications.com for classroom support materials
(.ppt presentations, labs and more) and the Instructor’s Guide with model solutions and
tips that support the usage of this text in a classroom environment.

Trademarks, Disclaimer and Copyrighted Material

SOLIDWORKS?¥, eDrawings®, SOLIDWORKS Simulation®, SOLIDWORKS Flow
Simulation, and SOLIDWORKS Sustainability are a registered trademark of Dassault
Systémes SOLIDWORKS Corporation in the United States and other countries; certain
1mages of the models in this publication courtesy of Dassault Systémes SOLIDWORKS
Corporation.

Microsoft Windows®, Microsoft Office® and its family of products are registered
trademarks of the Microsoft Corporation. Other software applications and parts described
in this book are trademarks or registered trademarks of their respective owners.

The publisher and the author make no representations or warranties with respect to the
accuracy or completeness of the contents of this work and specifically disclaim all
warranties, including without limitation warranties of fitness for a particular purpose. No
warranty may be created or extended by sales or promotional materials. Dimensions of
parts are modified for illustration purposes. Every effort is made to provide an accurate
text. The authors and the manufacturers shall not be held liable for any parts,
components, assemblies or drawings developed or designed with this book or any
responsibility for inaccuracies that appear in the book. Web and company information
was valid at the time of this printing.
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Y14.3M-1994 (R1999), ASME Y 14.41-2003, ASME Y 14.5-1982, ASME Y 14.5-1999,
and ASME B4.2. Note: By permission of The American Society of Mechanical
Engineers, Codes and Standards, New York, NY, USA. All rights reserved.

Additional information references the American Welding Society, AWS 2.4:1997
Standard Symbols for Welding, Braising, and Non-Destructive Examinations, Miami,
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During the initial SOLIDWORKS installation, you are requested to select either the ISO
or ANSI drafting standard. ISO is typically a European drafting standard and uses First

Angle Projection. The book is written using the ANSI (US) overall drafting standard and
Third Angle Projection for drawings.

Bracket

Screen shots in the book were made using SOLIDWORKS . 2”""‘”""’:
2020 SPO running Windows® 10. Z::::j::::z:u
Download all needed model files (SW-TUTORIAL-2020 Chapter 5 Homework
folder) from the SDC Publication website Z:“"r“‘ Z:I:“'I‘”"'*
(www.SDCpublications.com/downloads/978-1-63057-317-1). Gr::h:aw »
All templates, logos and model documents along with iod0
additional support materials for the book are available. MY-TEMPLATES

A Pneumatic Components
N i i 5 % i odel Folder

v To obtain add?honal CSWA exam qlf01ipat10n, visit the a Zﬁti'::c.’miﬁh.{%in;
SOLIDWORKS VirtualTester Certification site at & simulation_theory_manual

https://SOLIDWORKS.virtualtester.com/.
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Additional semester design projects are included in the exercise

section of Chapter 6. Copy the components from the Chapter 6
Homework folder. View all components. Create an ANSI 0 i Vi Aoty ot
assembly document. k. Butterly Valve Assembly Project

L. Dol Guiche Assembly Project
Insert and create all needed components and mates to Kank Twis Chng Assamily Projoc

L. Pipe Vice Assembly Project

assemble the assembly and to simulate proper movement per | s asemsy poea
th_e plOVlded a“ ﬁle. Quick Acting Clamg Assembly Projedt
I Radial Engine Assembly Project
Shaper Tool Head Assembly Project
Shock Assembly Project
L. Welder Arm Assembly Project
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1,
“¥* The Instructor’s information contains over 60

classroom presentations along with helpful hints, What’s
new, sample quizzes, avi files of assemblies, projects and

all initial and final SOLIDWORKS model files.

Download all needed model files (SW-TUTORIAL-2020
folder) from the SDC Publication website
(www.SDCpublications.com/downloads/978-1-63057-
317-1). View the provided models to enhance the user
experience.

The book provides information on creating and storing
special Part, Assembly and Drawing templates in the MY-
TEMPLATES folder. The MY-TEMPLATES folder is
added to the New SOLIDWORKS Document dialog box.
Talk to your IT department before you set any new
locations on a network system. The procedure in the book
1s designed for your personal computer.

als

2 If you do not create the MY-TEMPLATE tab or the
special part, drawing, or assembly templates, use the
standard SOLIDWORKS default template and apply all of
the needed document properties and custom properties.
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What is SOLIDWORKS?

SOLIDWORKS?® is a mechanical design automation software package used to build
paits, assemblies and drawings that takes advantage of the familiar Microsoft® Windows
graphical user mterface.

SOLIDWORKS is an easy to learn design and analysis tool (SOLIDWORKS
Simulations, SOLIDWORKS Motion, SOLIDWORKS Flow Simulation etc.), which
makes it possible for designers to quickly sketch 2D and 3D concepts, create 3D parts
and assemblies and detail 2D drawings.

In SOLIDWORKS, you create 2D and 3D sketches, 3D parts, 3D assemblies and 2D
drawings. The part, assembly and drawing documents are related. Additional information
on SOLIDWORKS and its family of products can be obtained at their URL,
www.SOLIDWORKS.com.
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Features are the building blocks of parts. Use features to
create parts, such as Extruded Boss/Base and Extruded
Cut. Extruded features begin with a 2D sketch created on
a Sketch plane.

The 2D sketch is a profile or cross section. Sketch tools |,
such as lines, arcs and circles are used to create the 2D
sketch. Sketch the general shape of the profile. Add
Geometric relationships and dimensions to control the

exact size of the geometry.

Create features by selecting edges or faces of existing
features, such as a Fillet. The Fillet feature rounds sharp
COmers.

Dimensions drive features. Change a dimension, and you
change the size of the part.

Apply Geometric relationships: Vertical, Horizontal,

Parallel, etc. to maintain Design intent. Radhls:!O.Sin 3
Create a hole that penetrates through a part \
(Through All). SOLIDWORKS maintains | Direction 1 \ i
relationships through the change. FA 1\

The step-by-step approach used in this text
allows you to create parts, assemblies and
drawings by doing, not just by reading.

The book provides the knowledge to
modify all parts and components in a
document.

Change 1s an integral part of design.
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Design Intent

What 1s design intent? All designs are created for a purpose. Design intent is the
intellectual arrangement of features and dimensions of a design. Design intent governs
the relationship between sketches in a feature, features in a part and parts in an assembly.

The SOLIDWORKS definition of design intent is the process in which the model is
developed to accept future modifications. Models behave differently when design
changes occur.

Design for change. Utilize geometry for symmetry, reuse common features, and reuse
common parts. Build change mto the following areas that you create:

¢ Sketch

¢ Feature
e Part
e Assembly

e Drawing

Sy

“¥* When editing or repairing geometric relations, it is considered best practice to edit
the relation vs. deleting it.

Design Intent in a sketch

Build design intent in a sketch as the profile is created. A

profile 1s determined from the Sketch Entities. Example: o
Rectangle, Circle, Arc, Point, Slot ete. Apply symmetry e
into a profile through a sketch centerline, mirror entity and 4
position about the reference planes and Origin. Always e — s
know the location of the Origin in the sketch. K/ x g
Build design intent as you sketch with automatic 'f""“""'_ o oot
Geometric relations. Document the decisions made during o}
the up-front design process. This is very valuable when Y := P roing
you modify the design later. R it e
A rectangle (Center Rectangle Sketch
tool) contains Horizontal, Vertical and -
Perpendicular automatic Geometric . e | i
relations. SR T_THZ"
s =

Apply design intent using added 1 i';x'. m e
Geometric relations if needed. Example: /& > TJ\‘ ::'th
Horizontal, Vertical, Collinear, y el e
Perpendicular, Parallel, Equal etc. o \\_\ &

|
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Example A: Apply design intent to create a square profile.
Sketch a rectangle. Apply the Center Rectangle Sketch
tool. Note: No construction reference centerline or
Midpoint relation is required with the Center Rectangle
tool. Insert dimensions to fully define the sketch.

Example B: If you have a hole in a part that must always
be 16.5mm< from an edge, dimension to the edge rather
than to another point on the sketch. As the part size is
modified, the hole location remains 16.5mm=< from the
edge as 1llustrated.

Design intent in a feature

Build design intent into a feature by addressing End
Conditions (Blind, Through All, UpToVertex, etc.),
symmetry, feature selection, and the order of feature
creation.

Example A: The Extruded Base feature remains
symmetric about the Front Plane. Utilize the Mid
Plane End Condition option 1n Direction 1. Modify
the depth, and the feature remains symmetric about
the Front Plane.

Example B: Create 34 teeth in the model. Do you
create each tooth separately using the Extruded Cut
feature? No.

Create a single tooth and then apply the Circular
Pattern feature. Modify the Circular Pattern from 32
to 24 teeth.

Design intent in a part

Utilize symmetry, feature order and reuse common
features to build design intent into a part. Example
A Feature order. Is the entire part symmetric?
Feature order affects the pait.

Apply the Shell feature before the Fillet feature and
the inside corners remain perpendicular.
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Design intent in an assembly

Utilizing symmetry, reusing common
parts and using the Mate relation
between parts builds the design intent
into an assembly.

Example A: Reuse geometry in an
assembly. The assembly contains a
linear pattern of holes. Insert one screw
into the first hole. Utilize the
Component Pattern feature to copy the
machine screw to the other holes.

Design intent in a drawing

Utilize dimensions, tolerance and notes in parts
and assemblies to build the design intent into a
drawing.

Example A: Tolerance and matenal in the
drawing. Insert an outside diameter tolerance
+.000/-.002 1nto the TUBE pait. The tolerance
propagates to the drawing.

Define the Custom Property Material in the Part.
The Material Custom Property propagates to
your drawing.

Additional information on design
process and design intent is available in
SOLIDWORKS Help.

L

¢ The book is designed to expose the new
user to many tools, techniques and procedures. It
may not always use the most direct tool or
process.

SOLIDWORKSF 2020 Tutorial
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Overview of Chapters el AR R R
Chapter 1: Overview of
SOLIDWORKS and the User
Interface.

SO IRWORN L
Toshi

SOLIDWORKS is a design
software application used to

P
create 2D and 3D sketches, 3D ?S SOLIDWORKS

parts and assemblies and 2D
drawings. i

oy
[

.I.-.- raeh Tl

a,

"n

aresices

Chapter 1 introduces the user to
the SOLIDWORKS Welcome i =
dialog box, User Interface (UI) 4 2
and the CommandManager: Menu bar toolbar, Menu bar menu, Drop-down

menus, Context toolbars, Consolidated drop-down toolbars, System feedback

icons, Confirmation Corner, Heads-up View toolbar, Document Properties

and more.

Start a new SOLIDWORKS session. Create a new part. Open an exisfing
part and view the created features and sketches using the Rollback bar.

Design the part using proper design intent.

Chapter 2: Parts and Assembly Creation. @
Create three parts: AXLE, SHAFT-COLLAR and

FLATBAR

Understand and apply the following Sketch tools: Circle,
Smart dimension and Centerpoint Straight Slot.

Insert geometric relations and dimensions: Equal,
Vertical, Horizontal, Parallel, Perpendicular,
Coincident and MidPoint.

Utilize the following features: Extruded Boss/Base,
Extruded Cut and Linear Pattern.

Create the LINKAGE assembly. The LINKAGE
assembly utilizes the provided AuwrCylinder
assembly. Insert the following Standard mates:
Coincident, Concentric and Parallel.

Utilize the Standard and Quick mate procedure.

I-21
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Chapter 3: Front Support Assembly.

Chapter 3 introduces various Sketch planes to create parts.
The Front, Top and Right Planes each contain the Extruded
Boss/Base feature for the TRIANGLE, HEX-STANDOFF
and ANGLE-13HOLE parts.

Utilize Geometric relationships in your sketch.

Create the SCREW part using the following features:
Revolved Base, Extruded Cut, Fillet and Circular
Pattern.

Create the FRONT-SUPPORT assembly.

Utilize additional parts from the Web or the provided
components to create the RESERVOIR SUPPORT
assembly in the chapter exercises.

Apply the following mate types: Concentric, Coincident,
Parallel, Distance, Gear and Cam.

Chapter 4: Fundamentals of Drawing.

Chapter 4 covers the development of a customized Sheet | | e
format and Drawing templates. o T -

Review the differences between the Edit Sheet and the
Edit Sheet Format modes.

Develop a company logo from a bitmap or picture file. S -
Create a FLATBAR drawing. _
Insert dimensions created from the part features. —
| — 1
Create a LINKAGE assembly drawing with multiple
views, b
Develop and mcorporate a Bill of Materials mto the S T

drawing Custom Properties in the parts and assemblies.

Add information to the Bill of Materials

in the assembly drawing. CE RN
Insert a Design Table to create multiple 'i'?,';:ammmwmm
configurations of parts and assemblies. e e

= /Il}.el."ullr.-'ft_;\'l'anl\k- SHY
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Chapter 5: Advanced Features.

Chapter S focuses on creating six parts for the
PNEUMATIC-TEST-MODULE Assembly:
WHEEL, HOOK, WHEEL, HEX-ADAPTER,
AXLE-3000 and SHAFTCOLLAR-500.

Obtain the ability to reuse geometry by
modifying existing parts and to create new
paits.

Knowledge of the following
SOLIDWORKS features: Plane, Lofted
Base, Extruded Cut, Swept Base, Dome,
Thread, Extruded Boss/Base, Revolved
Cut, Extruded Cut, Circular Pattern, Axis,
Instant3D, Hole Wizard, Advanced Hole,
Split Line and Thread Wizard.

Chapter 6: PNEUMATIC-TEST-
MODULE Assembly and Final ROBOT Assembly.

Chapter 6 focuses on the PNEUMATIC-TEST-MODULE
Assembly and the final ROBOT Assembly.

Create the WHEEL-AND-AXLE assembly. First, create the
3HOLE-SHAFTCOLLAR assembly and the SHOLE-
SHAFTCOLLAR assembly.

Insert the WHEEL part, AXLE 3000 part, HEX-
ADAPTER part and SHAFTCOLLAR-500 part.

Insert the FLAT-PLATE part that was created in the
Chapter 3 exercises. Insert the LINKAGE assembly

and add components: HEX-STANDOFF, AXLE and
SHAFT-COLLAR.

Insert the AIR-RESERVOIR-SUPPORT
assembly. Insert the SCREW part. Utilize the
Pattern Driven Component Pattern tool and the
Lmear Component Pattern tool.

Insert the FRONT-SUPPORT assembly and
apply the Mirror Components tool to complete
the Pneumatic Test Module Assembly.
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Create the final ROBOT Assembly as
illustrated with the Robot-platform sub-
assembly, PNEUMATIC-TEST-MODULE
sub-assembly, basic_integration sub-
assembly and the HEX-ADAPTER
component. Add additional components in
the chapter exercises.

Learn the process to work with multiple
documents between parts and assemblies
and to apply the following Assembly tools:
Insert Component, Standard Mates:
Concentric, Coincident, and Parallel,
Linear Component Pattern, Pattern
Driven Component Pattem, Circular
Component Pattern, Mirror
Components and Replace
Components.

Download all needed model files
(SW-TUTORIAL-2020 folder) from
the SDC Publication website
(www.SDCpublications.com/downlo
ads/978-1-63057-317-1). All
assemblies and components for the
final ROBOT assembly are provided.
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Additional projects are included in the exercise section of the
chapter. Copy the components from the Chapter 6 Homework
folders. View all components.

Create an ANSI assembly document. Insert and create all needed
components and mates to assemble the assembly and to simulate
proper movement per the provided avi file.
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Chapter 7 - 10: Introduction to the
Certified SOLIDWORKS Associate
(CSWA) Exam.

DS SOLIDWORKS Corp. offers various
stages of certification representing increasing
levels of expertise in 3D CAD design as it
applies to engineering: Certified
SOLIDWORKS Associate CSWA, Certified
SOLIDWORKS Professional CSWP and
Certified SOLIDWORKS Expert CSWE
along with specialty fields i Drawing,
Simulation, Sheet Metal, Surfacing and more.

_ ASSOCIATE
The CSWA certification indicates a Mechanical
foundation in and apprentice knowledge of Design

3D CAD design and engineering practices and principles.

The CSWA Academic exam 1s provided either in a single 3

2
hour segment, or 2 - 90 minute segments. DS SOLIDWORKS

Part 1 of the CSWA Academic exam is 90 minutes, minimum
passing score is 80, with 6 questions. There are two questions
in the Basic Part Creation and Modification category, two
questions in the Intermediate Part Creation and Modification
category and two questions in the Assembly Creation and Official Cuide to Certified
Modification category. SO CONAED, CONEAPEA COUt

Part 2 of the CSWA Academic exam is 90 minutes, minimum sl
passing score 1s 80 with 8 questions. There are three questions
on the CSWA Academic exam in the Drafting Competencies
category, three questions in the Advanced Part Creation and
Modification category and two questions in the Assembly
Creation and Modification category.

The CSWA exam for industry 1s only provided in a single 3
hour segment. The exam consists of 14 questions five
categories.

All exams cover the same material.

To obtain additional CSWA exam information, visit the
SOLIDWORKS VirtualTester Certification site at
https:/SOLIDWORKS . virtualtester.com/.
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Chapter 11: Additive Manufacturing - 3D Printing.

Provide a basic understanding between Additive vs. Subtractive
manufacturing. Discuss Fused Filament Fabrication (FFF),
STereoLithography (SLA), and Selective Laser Sintering (SLS)
printer technology. Select suitable filament material. Comprehend
3D printer terminology. Knowledge of preparing, saving, and
printing a model on a Fused Filament Fabrication 3D printer.
Information on the Certified SOLIDWORKS Associate Additive
Manufacturing (CSWA-AM) exam.

On the completion of this project, you will be able to:

¢ Discuss Additive vs Subtractive manufacturing.

e Review 3D printer technology: Fused Filament Fabrication
(FFF), STereoLithography (SLA), and Selective Laser
Sintering (SLS).

o Select the correct filament material: PLA (Polylactic acid),
FPLA (Flexible Polylactic acid), ABS (Acrylonitrile
butadiene styrene), PVA (Polyvinyl alcohol), Nylon 618,
and Nylon 645.

e Create an STL (*.stl) file, an Additive Manufacturing ~
(*.amf) file and a 3D Manufacturing format (*.3mf) file.

Ultimaker” "
e Prepare G-code.
¢ Comprehend general 3D printer terminology. v ,T\
e Understand optimum build orientation. o u-r-.-;.nm-'r : m
o Enter slicer parameters: III I ]|l
o  Raft, brim, skirt, layer height, percent infill, infill pattern, — ;

wall thickness, fan speed, print speed, bed temperature,
and extruder (hot end) temperature.

e Address fit tolerance for interlocking parts.
e Define general 3D Printing tips.
e Print directly from SOLIDWORKS.

¢ Knowledge of the Certified SOLIDWORKS Associate Additive
Manufacturing exam.

27



Introduction SOLIDWORKS?® 2020 Tutorial

About the Book

You will find a wealth of information in this book. The book is a project based step-by-
step text written for new and intermediate users. The following conventions are used
throughout this book:

The term document refers to a SOLIDWORKS part, drawing or assembly file.

The list of items across the top of the SOLIDWORKS interface is the Menu bar menu
or the Menu bar toolbar. Each item in the Menu bar has a pull-down menu. When you
need to select a series of commands from these menus, the following format is used:
Click Insert, Reference Geometry, Plane from the Menu bar. The Plane
PropertyManager is displayed.

The book is organized into chapters. Each chapter is focused on a specific subject or
feature.

The ANSI overall drafting standard and Third Angle projection is used as the default
setting in this text. IPS (inch, pound, second) and MMGS (millimeter, gram, second)
unit systems are used.

Download all needed model files (SW-TUTORIAL-2020 folder) from the SDC
Publication website (www.SDCpublications.com/downloads/978-1-63057-317-1). All

assemblies and components for the final ROBOT assembly are located in the Chapter
6 Models folder.

The following command syntax 1s used throughout the text. Commands that require you
to perform an action are displayed in Bold text.

Format: Convention: Example:
Bold ¢ Allcommands actions. e Click Options > from the Menu bar
« Selected icon button. toolbar.
* Seisciadioon button.' ¢ Click Corner Rectangle = from the
¢ Selected geometry: line, Sketch toolbar.
circle,

e Click Sketch L from the Context toolbar.
* Select the centerpoint.
» Enter 3.0 for Radius.

¢ Value entries,

Capitalized + Filenames. » Save the FLATBAR assembly.
* Firstletierinafesture «  Clickthe Fillet [ feature.
name.

Windows Terminology in SOLIDWORKS

The mouse buttons provide an integral role in executing SOLIDWORKS commands. The
mouse buttons execute commands, select geometry, display Shortcut menus and provide
information feedback.
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A summary of mouse button terminology 1s displayed below:

Item: Description:
Click Press and release the left mouse button.
Double-click Double press and release the left mouse button.
Click inside Press the left mouse button. Wait a second, and then press the left mouse button
inside the text box.
Use this technique to modify Feature names in the FeatureManager design tree.
Drag Point to an object, press and hold the left mouse button down.
Move the mouse pointer to a new location.
Release the left mouse button.
Right-click Press and release the right mouse button.
A Shortcut menu is displayed. Use the left mouse button to select a menu
command.
Tool Tip Position the mouse pointer over an lcon (button). The tool name is displayed
below the mouse pointer.
Large Tool Tip | Position the mouse pointer over an Icon (button). The tool name and a
description of its functionality are displayed below the mouse pointer.
Mouse pointer | Position the mouse pointer over various areas of the sketch, part, assembly or
feedback drawing.
The cursor provides feedback depending on the geometry.

A mouse with a center wheel provides additional functionality in SOLIDWORKS. Roll
the center wheel downward to enlarge the model in the Graphics window. Hold the center
wheel down. Drag the mouse in the Graphics window to rotate the model.
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Visit SOLIDWORKS website:
http://www.SOLIDWORKS.com
/sw/support/hardware. html to
view their supported operating
systems and hardware
requirements.

The Instructor’s information
contains over 60 classroom
presentations, along with helpful
hints, What’s new, sample
quizzes, avi files of assemblies,
projects, and all initial and final
SOLIDWORKS model files.

The book does not cover starting a SOLIDWORKS session in
detail for the first time. A default SOLIDWORKS installation
presents you with several options. For additional information
for an Education Edition, visit the following site:

hitp:/www. SOLIDWORKS .com/sw/engineering-education-

SOLIDWORKSF 2020 Tutorial

Hardware & System Requirements

Research graphlcs cards hardware, system raquirements, and other related topics.

SolidWorks System Reguiremants
Hardware and system requirements for SoldWarks

10 CAD preducts.

Data Hansgement System Requirements
Hardwars snd aystam requirements for BaldWarks
Product Dats Managarmant (POM) products,

Soldworks Composer System Keguirements
Hardware and aystem requirements for SoldWorks
Compater and othar JOVIA related products.

Graphics Card Drivers
Find graphcs card deivers for your system to snsuie
Aystam parformance and stabilty,

Antl Vieus
Tha fallswing Anti-Viess spphestions have basn
basted with SalidWorks 30 CAD products

Hardware Bonchmarks
Applcations and references that can help determne
hardware parformance

SolidwWorks Dlactrical Systam Requirements
Hardware snd aystam reguirements for SolidWorks

Electrical products,

Official Guide to Certified
SOLIDWORKS Associate Exams:

software.htm

The CSWA certification indicates a foundation in and
apprentice knowledge of 3D CAD design and engineering

practices and principles.

The CSWA Academic exam is provided either in a single 3

hour segment, or 2 - 90 minute segments. The CSWA exam for
industry is only provided in a single 3 hour segment. All exams

cover the same material.

sLs
L4

* To obtain additional CSWA exam information, visit the

SOLIDWORKS Virtual Tester Certification site at
https://SOLIDWORKS .virtualtester.com/.
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Chapter 1
Overview of SOLIDWORKS® 2020 and the User Interface
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Below are the desired outcomes and usage competencies based on the completion of
Chapter 1.

Desired Outcomes: Usage Competencies:

e A comprehensive e Ability to establish a SOLIDWORKS session.
understanding of the

SOLIDWORKS® 2020 User | ® Aptitude to utilize the following items: Menu
Interface (UI) and bar toolbar, Menu bar menu, Drop-down
CommandManager. menuts, Context toolbars, Consolidated drop-
down toolbars, System feedback icons,
Confirmation Corner, Heads-up View toolbar,
Document Properties and more.

e Open a new and existing SOLIDWORKS part.

e Knowledge to zoom, rotate and maneuver a
three-button mouse in the SOLIDWORKS
Graphics window.
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Notes:
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Chapter 1 - Overview of SOLIDWORKS"” 2020 and the User Interface

Chapter Objective

Provide a comprehensive understanding of the SOLIDWORKS® default User Interface
and CommandManager: Menu bar toolbar, Menu bar menu, Drop-down menu, Right-
click Pop-up menus, Context toolbars/menus, Fly-out tool button, System feedback icons,
Confirmation Corner, Heads-up View toolbar and more.

On the completion of this chapter, you will be able to:

e Utilize the SOLIDWORKS Welcome dialog box.

e Establish a SOLIDWORKS session.

¢ Comprehend the SOLIDWORKS 2020 User Interface.

o Recognize the default Reference Planes in the FeatureManager.
e Open anew and existing SOLIDWORKS part.

e Utilize SOLIDWORKS Help and SOLIDWORKS Tutorials.

e Zoom, rotate and maneuver a three-button mouse in the SOLIDWORKS Graphics
window.

What is SOLIDWORKS®?

¢ SOLIDWORKS?® is a mechanical design automation software package used to build
parts, assemblies and drawings that takes advantage of the familiar Microsoft®
Windows graphical user interface.

e SOLIDWORKS is an easy to learn design and analysis tool (SOLIDWORKS
Simulation, SOLIDWORKS Motion, SOLIDWORKS Flow Simulation,
Sustainability, etc.), which makes it possible for designers to quickly sketch 2D and
3D concepts, create 3D parts and assemblies and detail 2D drawings.

¢ Model dumensions in SOLIDWORKS are associative between parts, assemblies and
drawings. Reference dimensions are one-way associative from the part to the drawing
or from the parit to the assembly.

e This book is written for the beginner to intermediate user.
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Start a SOLIDWORKS 2020 Session

Start a SOLIDWORKS 2020 session and familiarize yourself with the SOLIDWORKS User
Interface. As you read and perform the tasks in this chapter, you will obtain a sense of how to
use the book and the structure. Actual input commands or required actions in the chapter are
displayed in bold.

The book does not cover starting a SOLIDWORKS session in detail for the first time. A
default SOLIDWORKS installation presents you with several options. For additional
mformation, visit http://www.SOLIDWORKS. com.

Activity: Start a SOLIDWORKS 2020 Session.

Start a SOLIDWORKS 2020 session.
1) Type SOLIDWORKS 2020 in the Search window.

2) Click the SOLIDWORKS 2020 application (or if available, £ SOLIDWORKS 2020|
double-click the SOLIDWORKS icon on the desktop). The
SOLIDWORKS Welcome dialog box is displayed
by default.

Al Apps Documents Email

Best match

The Welcome dialog box provides a [§) SOUDWORKS 2020 >
convenient way to open recent documents gl s
(Parts, Assemblies and Drawings), view
recent folders, access SOLIDWORKS AN
resources, and stay updated on —_— — =
SOLIDWORKS news. -
3) View your options. Do not open a i i . =
document at this time. Rt Docuent
4) If the Welcome dialog box is not S — 11 ¥ '
displayed, click the Welcome to 2 el B s e !
SOLIDWORKS 16 icon from the
Standard toolbar or click Help = ‘
Welcome to SOLIDWORKS from the | et S
Main menu. [ e — £ s ow § bt
| ———— I hiySetivend O by
] ;Er"_-'“':‘"l ¥ B ®, et Par s T Bepnt & Bt -
Help| o [j'E!y-
M lcome to SOLIDWORKS Ctrl+F2
/ . SOLIDWORKS CAM
[(@) Help
Tutorials
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Overview of SOLIDWORKS® and the User Interface

Home Tab

The Home tab lets you open new and existing | @« @

documents, view recent documents and
folders, and access SOLIDWORKS
resources (Part, Assembly, Drawing,
Advanced mode, Open).

Recent Tab

The Recent tab lets you view a longer list of

&

recent documents and folders. Sections in the | ¥ =

Recent tab include Documents and Folders.

The Documents section includes thumbnails
of documents that you have opened recently.

Click a thumbnail to open the document, or -
hover over a thumbnail to see the document e
location and access additional information ¥ =g
about the document. When you hover over a
thumbnail, the full path and last saved date
of the document appears.

Learn Tab

The Learn tab lets you access mstructional ¥
resources to help you learn more about the

SOLIDWORKS software.,

Sections in the Leam tab include:

¢ Introducing SOLIDWORKS. Open
the Introducing SOLIDWORKS book.

e Tutorials. Open the step-by-step
tutonials in the SOLIDWORKS
software.

e MySolidWorks Training. Open the i
Training section at MySolidWorks.com. :';"‘;
¢ Introducing SOLIDWORKS
(Samples). Open local folders o

containing sample models.

o Tutorials (Samples). Open the
SOLIDWORKS Tutonals (videos)
section at solidworks.com.

¢  What’s New (Samples). List of new changes.

PAGE1-5



Overview of SOLIDWORKS® and the User Interface

SOLIDWORKS® 2020 Tutorial

¢ MySOLIDWORKS - CAD Models. Open models in 3D ContentCentral and the

Community Library.

e My Training. Open the My Training section at MySolidWorks.com.
e Certification. Open the SOLIDWORKS Certification Program section at

solidworks.com.

e Curriculum. Open the Curriculum section at solidworks.com.

Y,

-
~

Tutorials and Samples links are unavailable.

Alerts Tab

When you mnstall the software, if you do not install the Help Files or Example Files, the

The Alerts tab keeps you updated Hows Racent  Leam

with SOLIDWORKS news. blchooting  Tobelcal e

Sections in the Alerts tab include
Critical, Troubleshooting, and

an. 29l 2019000000 157

i WANTID: Splash Soroen Cantest Entrlas!
Techmnical. bl oot

LNy WV Your Free Licenses in Betal orw...
= Mun. 15 Jul 2015000000 £57

“¥" The Critical section does not
appear if there are no critical alerts

Man, 01 A 20719 000000 E5T

to display. T ———

e Troubleshooting. Includes
troubleshooting messages and

recovered documents that used
to be on the SOLIDWORKS

SOUIDWORKS 2020 Ruta is Live?
Whan, 17 han BOVE 00D300 (57

SOUIDWORKS 2020 Buis online i

SOLIDWORKS 2020 B2.1 anline i new avalable for teiting!
Man

here!

Recovery tab in the Task Pane.

s
- §=
rd

" If the software has a technical

problem and an associated troubleshooting message exists, the
Welcome dialog box opens to the Troubleshooting section
automatically on startup, even if you selected Do not show at

startup in the dialog box.

e Technical Alerts. Open the contents of the SOLIDWORKS

Support Bulletins RSS feed at solidworks.com.

Close the Welcome dialog box.

5) ClickClose * from the Welcome dialog box. The SOLIDWORKS
Graphics window is displayed. Note: You can also click outside the

Welcome dialog box, in the Graphics window.
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View the SOLIDWORKS Graphics window.

Overview of SOLIDWORKS® and the User Interface

.:ﬁ.mu.-..--, File View Tochi Help o @Dm {‘3}

2
2S SOLIDWORKS

o Wlgome bo SOLIDRWORKT

) SOUDWORKS Taokt
/| rmemiond

oy SOLICWOHCS

WPt maace e b Tait

DCorrpan My ko
+ aylopy Semings wigard

00y Prosuts

ﬁ Corlerr rvorory
?J o SOLUERENCE Mkt bt

SubaoripUon Servires.

& uscrgtion Sennoes

If you do not see this screen, click the SOLIDWORKS

Resources 2 icon on the night side of the Graphics window
located in the Task Pane.

6) Hover the mouse pointer over the SOLIDWORKS icon.

7) Pin ™ the Menu Bar toolbar.

8) View your options from the Menu bar menu: File, View,
Tools and Help.

EFEOEE?@E{

aWelcome to SOLIDWORKS

SOLIDWORKS Tools
aProperty Tab Builder

& SOLIDWORKS R
& Performande Beachmark Test
@Compare My Score

&Copy Seltings Wizard

&My Products

Online Resources
@ 3DEXPERIENCE Marketplace

s Pacicae Sobitinsns

S
A5

‘73_.; soLpworks | File View Tools Help

75 souipworks  File View Tools Help JI\ ﬁ -@.

@.
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Menu Bar toolbar
P - A -] - = o), B -:-E £ .
The SOLIDWORKS (UI)is designed ~ L2os0uRworss »| &[0 -B-@l- = HeE®

to make maximum use of the Graphics window. The
Menu Bar toolbar contains a set of the most frequently |9 schcomedenne Q- 2+

used tool buttons from the Standard toolbar,

The following default tools are available:

e Welcome to SOLID\‘VORKS . - Open the Welcome dialog box, New [0 - Create a
new document; Open ¢ g Open an existing document; Save il - Save an active
document; Print & . Print an active document; Undo “¥ _ Reverse the last action;

Select s Select Sketch entities, components and more; Rebuild 8. Rebuild the active
part, assembly or drawing; File Properties [E= - Show the summary information on the

active document; and Options . Change system options and Add-Ins for
SOLIDWORKS.

Menu Bar menu

Click SOLIDWORKS 1n the Memu Bar toolbar to 975 SOLIDWORKS | {4 Fle View Toos tep
display the Menu Bar menu. SOLIDWORKS
provides a context-sensitive menu
structure. The menu titles remain the p?S SOLIDWORKS[\! Fle Edit View Insert Tools Window Help 4
same for all three types of ' -
documents, but the menu items change depending on which type of document is active.

Example: The Insert menu includes features i part documents, mates i assembly
documents, and drawing views in drawing documents. The display of the menu is also
dependent on the workflow customization that you have selected. The default menu items for
an active document are File, Edit, View, Insert, Tools, Window, Help and Pin.

The Pin * option displays the Menu bar toolbar and the Menu bar menu as illustrated.
Throughout the book, the Menu bar menu and the Menu bar toolbar are referred to as the
Menu bar.

D7S SOL'DWORKS |$ File View Tools Help R

D?SSOL‘DWORKSb‘ File Edit View Insert Tools Window Help -

;?)S soLIDwWoORks  File Edit View Insert Tools Window Help f\r;} (D\J IJ 'B‘?'ﬁ' = |K' ' EE éjé}'
| e kil
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Drop-down menu

SOLIDWORKS takes advantage of the familiar Microsoft® Windows
user interface. Communicate with SOLIDWORKS through drop-
down menus, Context sensitive toolbars, Consolidated toolbars or the
CommandManager tabs.

Y.

¢: A command is an instruction that informs SOLIDWORKS to
perform a task.

To close a SOLIDWORKS drop-down menu, press the Esc key. You
can also click any other part of the SOLIDWORKS Graphics window

Gl [80 View raet Toch Window Help o

1 New CleN

¥ Open Cirls0
Open Regent

X Open Dvawing

% Cow CurloW

# Make Drawing from Part
W Make Asseenbly tom Part

& sve Cuiss
W seve hs
Q s

Page Setup.
il Priet Prevew
- P Culs
- PrindiD

B Publah to eDnawings

™ Packand Go
or click another drop-down menu. i
Create a New Part Document -
In the next section create a new pait docuunent. —
Activity: Create a new Part Document.
A part i1s a 3D model which consists of features. What are - — 3
features? ¢ ER S @F.
o Y
Features are geometry building blocks. £ TRIANGLE (Default<<Default>
Most features either add or remove material. [&] History
Some features do not affect material (Cosmetic Thread). L:i] saeo.
» |___] Design Binder
Features are created either from 2D or 3D sketched profiles » [A) Annotations
or from edges and faces of existing geometry. » [ Solid Bodies(1)
Features are individual shapes that combined with other El—_l Equations
features make up a part or assembly. Some features, such as MRS STOE spec eds
bosses and cuts, onginate as sketches, Other features, such as ; | Front Plane
shells and fillets, modify a feature's geometry. : Top Plane
: : ) Right PI
Features are displayed in the FeatureManager as illustrated i c;f:g.'n e
(Boss-Extrudel, Cut-Extrudel, Cut-Extrude2, Mirrorl, \-‘ oY) Boss-Extrude
Cut-Extrude3 and CirPatternl). [
\ . Sketch1
vy (@ cut-Extrude1
“¥* The first sketch of a part is called the Base Sketch. The S [ sketch2
Base sketch is the foundation for the 3D model. The book P (@ cut-Extrude2
focuses on 2D sketches and 3D features. [ sketch3
b T \ ﬂl‘-‘] Mirror1
& FeatureManager tabs and tree folders will vary - (@ cut-Extrude3
depending on system setup and Add-ins. [ Sketcha

b5 CirPattern
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There are two modes in the New
SOLIDWORKS Document dialog
box: Novice and Advanced. The
Novice option 1s the default option
with three templates. The
Advanced mode contains access to
additional templates and tabs that
you create in system options. Use
the Advanced mode m this book.

Create a new part.

Click New L from the Menu
bar. The New SOLIDWORKS
Document dialog box is
displayed.

9)

Select the Advanced mode.

10) Click the Advanced button as
illustrated. The Advanced
mode is set.

Click the Templates tab.

Click Part. Part is the default
template from the New
SOLIDWORKS Document
dialog box.

Click OK from the New
SOLIDWORKS Document
dialog box.

11)
12)

13)

SOLIDWORKS® 2020 Tutorial

New SOLIDWORKS Decument

| -
Part Assembly Drawing
| 1 e 1 aramgarrenl ol parts snd/or othes j 1y, Ty
] Lo LU o ik
Novice mode
.m...mer oK Cancel Help
New SOLIDWORES Dacument x
S
Templates  MBD Tutarial
| Jari =
|1 Assembly e
= Drawing Preview
Advanced mode
Novice 0K Carcel Felp

:¢: Illustrations may vary depending on your SOLIDWORKS version and operating system.
The Advanced mode remains selected for all new documents in the current SOLIDWORKS

session. When you exit SOLIDWORKS, the Advanced mode setting is saved.

The default SOLIDWORKS nstallation contains three tabs in the New SOLIDWORKS
Document dialog box: Templates, MBD, and Tutorial. The Templates tab corresponds to the
default SOLIDWORKS templates. The MBD tab corresponds to the templates utilized in the
SOLIDWORKS (Model Based Definition). The Tutorial tab corresponds to the templates
utilized in the SOLIDWORKS Tutorials.
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Part1 1s displayed in the FeatureManager and 1is the name of t