SOLIDWORKS 2015
In 5 Hours with Video
Instruction

David C. Planchard, CSWP, * Multimedi : |
SOLIDWORKS Accredited Educator

\
S” c Better Textbooks. Lower Prices. %ﬁma'

puBLIcATIONS Www.SDCpublications.com




Visit the following websites to learn more about this book:

Publications

SPe | amazoncom | Googlebooks | BARNESCNOBLE



http://www.sdcpublications.com/Textbooks/SOLIDWORKS-2015-5-Hours-Video/ISBN/978-1-58503-920-3/
http://www.amazon.com/gp/product/1585039209?ie=UTF8&tag=sdcpublications&linkCode=as2&camp=211189&creative=374929&creativeASIN=1585039209
http://books.google.com/books?vid=ISBN1585039209&printsec=frontcover
http://www.barnesandnoble.com/s/1585039209?dref=1&keyword=1585039209
http://www.tcpdf.org

Introduction SOLIDWORKS 2015 in 5 Hours

TABLE OF CONTENTS

Introduction I-1
About the Author I-3
Acknowledgements 1-4
Contact the Author I-4
Note to Instructors I-4
Trademarks, Disclaimer, and Copyrighted Material I-4
References I-5
Table of Contents I-6
Overview of Chapters I-12
Chapter 1: Overview of SOLIDWORKS and the User Interface I-12
Chapter 2: 2D Sketching, Features and Parts I-12
Chapter 3: Assembly Modeling - Bottom up I-13
Chapter 4: Design Modifications I-13
Chapter 5: Drawing Fundamentals I-14
Chapter 6: Additive Manufacturing I-14
Book Layout I-16

Windows Terminology in SOLIDWORKS

T
—
N

.—;—a>_¢>_¢>_aHHHHHH—‘—AH_H\D&\]\]O\O\MMLLQJ.—H

AN UL B R WWNDNDNDNDNDOO

Chapter 1 - Overview of SOLIDWORKS and the User Interface
Chapter Overview
Chapter Objective
Start a SOLIDWORKS Session
SOLIDWORKS UI and CommandManager
Menu bar toolbar
Menu bar menu
Drop-down menu
Create a new Part
Novice Mode
Advanced Mode
Graphic Interface
Open a Part
FeatureManager
Rollback Bar
Heads-up View toolbar
Zoom to Fit
Zoom to Area
Zoom in
Rotate
Standard Views
SOLIDWORKS Help
SOLIDWORKS Tutorials
Additional User Interface Tools
Right-click Context toolbar
Consolidated toolbar
System feedback icons
Confirmation Corner
Heads-up View toolbar

e e e T e T R e e e N N N e e e e e e e e
1

PAGE | -6



SOLIDWORKS 2015 in 5 Hours

CommandManager
Part (default tab)
Drawing (default tab)
Assembly (default tab)
Float/Dock
Selection Enhancements
FeatureManager Design Tree
Fly-out FeatureManager
Task Pane
SOLIDWORKS Resources
Design Library
File Explorer
Search
View Palette
Appearances, Scenes and Decals
Custom Properties
SOLIDWORKS Forum
Motion Study tab
3D Views tab
Dynamic Reference Visualization
Mouse Movements
Summary

Chapter 2 - 2D Sketching, Features and Parts
Chapter Overview
Chapter Objective
Start a SOLIDWORKS Session
Create a new Part Document
Set Document Properties
Drafting Standard
Units
Precision
2D Sketching - Identify the Correct Sketch Plane
Sketch States
Under Defined
Fully Defined
Over Defined
Wheel Part - Base Sketch
Origin
Geometric Relations
Sketch Dimensions
Wheel Part - Sketchl: Circle, Geometric relations and Dimensions
Wheel Part - First Feature (Extruded Base)
Design Intent
Edit Base Sketch
Edit Sketch Plane
Wheel Part - Sketch2: Centerline, Line and Mirror Entities
Wheel Part - Second Feature (Revolved Boss)
Wheel Part - Sketch3: Centerpoint Straight Slot, Circle and Construction geometry
Wheel Part - Third Feature (Extruded Cut)
Wheel Part - Fourth Feature (Circular Pattern)

PAGE | -7

Introduction

1-19
1-19
1-20
1-21
1-22
1-22
1-23
1-25
1-26
1-26
1-27
1-27
1-28
1-28
1-29
1-29
1-29
1-30
1-31
1-31
1-32
1-32

2-1
2-1
2-3
2-3
2-3
2-5
2-5
2-5
2-5
2-6
2-6
2-6
2-6
2-6
2-7
2-7
2-8
29
29
29
2-10
2-12
2-12
2-13
2-13
2-19
2-19
2-23



Introduction

SOLIDWORKS 2015 in 5 Hours

Wheel Part - Fifth Feature (Hole Wizard) 2-24
Wheel Part - Sixth Feature (Fillet) 2-25
Wheel Part - Add Material (6061 Alloy) 2-26
Wheel Part - View Mass Properties 2-28
Wheel Part - Modify the Number of Instances in the Circular Pattern 2-29
Wheel Part - View the new Mass Properties 2-29
Wheel Part - Return to the original Number of Instances 2-29
Wheel Part - Apply Appearance 2-30
Summary 2-30
Exercises 2-32
Chapter 3 - Assembly Modeling - Bottom up method 3-1
Chapter Overview 3-1
Chapter Objective 33
Start a SOLIDWORKS Session 33
Create a new Assembly Document 34
Set Document Properties 3-5
Drafting Standard 3-5
Units 3-5
Precision 3-5
Assembly Modeling Approach 3-6
Linear Motion and Rotational Motion 3-6
Create the Fly Wheel Assembly 3-7
Insert the First Component - Bracket (Fixed to the origin) 3-7
Mate Types 3-9
Standard Mates 39
Advanced Mates 3-10
Mechanical Mates 3-11
Quick Mate 3-12
Insert the Second Component - Bushing 3-12
Insert a Concentric and Coincident Mate 3-13
Insert the Third Component - Axle 3-14
Insert a Concentric and Distance Mate 3-15
Insert the Fourth Component - Wheel 3-15
Insert a Concentric and Distance Mate 3-17
Insert the Fifth Component - Collar 3-18
Insert a Concentric and Coincident Mate 3-19
Insert the Sixth Component - 2 MM Set Screw 3-20
Insert a Concentric, Tangent and Coincident Mate 3-22
Create an Exploded View of the Fly Wheel Assembly 3-23
Create the Stirling Engine Assembly 3-26
Hide Component 3-27
Insert the Fly Wheel Assembly 3-28
Rotate Component 3-28
Insert a Concentric Mate 3-29
Insert a second Concentric Mate 3-30
Apply the Measure tool 3-30
Modify the Axle Component Length 3-31
Make the Fly Wheel Assembly Flexible 3-32
Insert a Coincident Mate 3-32
Show Components 3-33

PAGE | -8



SOLIDWORKS 2015 in 5 Hours

Pack and Go the Assembly
Summary
Exercises

Chapter 4 - Design Modifications
Chapter Overview
Chapter Objective
Start a SOLIDWORKS Session
Open an Existing Assembly
Stirling Engine Modified Assembly
Verify Collision between Components
Apply the Move Component tool
Set Collision Detection
Apply the Interference Detection tool
Calculate the Interference -Note there is interference
Modify the Assembly (Connection Rod Mate)
Verify the Modification - Measure tool
Apply the Interference Detection tool - check Solution
Calculate the Interference - No interference
Locate the Center of Mass
Display the Center of Mass
Create a new Coordinate System
Display the Mass Properties - New Coordinate System
Apply Assembly Visualization
Sort Assembly Components by Mass
Create a Motion Study
Create and Save an AVI file
Summary
Exercises

Chapter S - Drawing and Dimensioning Fundamentals

Chapter Overview
Chapter Objective
Start a SOLIDWORKS Session
New Drawing Document
Sheet Properties
Document Properties
Drafting Standard
Units
Precision
Title Block
Fly Wheel Assembly Drawing
View Palette
Isometric Exploded View
Sheet Scale
Modify Display Mode
Auto Balloons
Bill of Materials
Set Custom Properties
Title Block
Bushing Part Drawing

PAGE -9

Introduction

3-34
3-36
3-37

4-1
4-1
4-3
4-3
4-4
4-4
4.5
4-5
4.5
4-7
4-8
4.9
4-10
4-11
4-12
4-13
4-14
4-15
4-16
4-16
4-17
4-19
4-19
421
422

5-1
5-1
5-3
5-3
5-4
5-5
5-6
5-6
5-6
5-6
5-6
5-8
5-8
5-8
5-8
5-9
5-9
5-11
5-14
5-14
5-17



Introduction

View Palette

Front, Top, Right and Isometric View
Import Dimensions (Model Items tool)
Move Dimensions
Hide Dimensions
Insert Dimension Text
Modify Display Mode
Dimension Extension Line Gaps
Dimensions (Smart Dimension tool)
Annotation
Hide a View
Modify the Sheet Scale

Summary

Exercises

Chapter 6 - Additive Manufacturing
Chapter Objective
Additive Manufacturing
Saving a SolidWorks Model to STL File Format
Preparing the 3D Printer
Non-Heated Build Plate
Heated Build Plate
Clean Build Surface
Level Build Plate
Control Build Area Temperature
3D Printer Filament
Preparing the Part model for Printing
Add/Insert
Scale
Part Orientation - Example 1
Part Orientation - Example 2
Key 3D Printing Terms
Rafts
Supports
Resolution
Slicer Engine
Quality
Infill
Number of Shells
Layer Height
Slicer Temperature
Slicer Speed
Slicer Profile
3D Printer Filament Materials
ABS - Storage
ABS - Smell
ABS - Part Accuracy
PLA - Storage
PLA - Smell
PLA - Part Accuracy
Material Summary of ABS and PLA

PAGE I -10

SOLIDWORKS 2015 in 5 Hours

5-18
5-20
5-20
5-21
5-22
5-23
5-23
5-24
5-24
5-25
5-25
5-26
5-27
5-28

6-1
6-3
6-3
6-4
6-6
6-6
6-6
6-7
6-7
6-7
6-8
6-10
6-10
6-10
6-11
6-13
6-15
6-15
6-16
6-17
6-17
6-17
6-17
6-17
6-18
6-18
6-18
6-18
6-19
6-19
6-19
6-19
6-20
6-20
6-20
6-20



SOLIDWORKS 2015 in 5 Hours

ABS

PLA
Removing the Part from the 3D Printer
Knowing the Printer’s Limitation
Understand Fit Tolerances for Interlocking Parts
General Printing Tips
Summary

Appendix

ECO Form

Types of Decimal Dimensions (ASME Y 14.5)
SOLIDWORKS Keyboard Shortcuts
Windows Shortcuts

Helpful On-Line information

SOLIDWORKS Document types

Glossary

Index

View the provided videos for each section of
the book to enhance the user experience.

e SOLIDWORKS Interface.

e 2D Sketching, Sketch Planes and Sketch
tools.

e 3D Features and Design Intent.

e Creating an Assembly.

e Fundamentals in Drawings Part 1 & Part2.

PAGE | - 11

Introduction

6-20
6-20
6-21
6-21
6-21
6-22
6-24

A-1
A-2
A-3
A-4
A-5
A-6

G-1

I-1

3, 2D Sketching, Sketch Planes and Sketch tools.wmwv
4, 3D Features and Design Intentwmv

4, Creating an Assembly.wmv

3, Fundamentals in Drawings Part Lwmv
3, Fundamentals in Drawings Part 2wmv

4| SolidWorks Interface. wmv




Introduction SOLIDWORKS 2015 in 5 Hours

Overview of Chapters
Chapter 1: Overview of SOLIDWORKS and the User Interface

SOLIDWORKS is a design software

application used to create 2D and 3D T EIRIC I S R AR

sketches, 3D parts and assemblies and | i o S i B e s B e

2D drawings. : ‘;T g‘ Skﬁ:h:“m:‘ S mnwomf:‘";‘ 0NB-F-o-@R-E -e
g@”( i

Chapter 1 introduces the user to the

SOLIDWORKS 2015 User Interface =

(UI) and CommandManager: Menu bar ] L -

toolbar, Menu bar menu, Drop-down

menus, Context toolbars, Consolidated

drop-down toolbars, System feedback :

icons, Confirmation Corner, Heads-up )\x

View toolbar, Document Properties and . | “timetic

more. Bl —— g WS E

How do you start a SOLIDWORKS session? How do you
open a new or existing part? How do you start a model in
SOLIDWORKS? What is design intent?

Chapter 2: 2D Sketching, Features and Parts

Learn about 2D Sketching and 3D features. Create a new part
called Wheel with user defined document properties.

Create the Wheel for the Fly Wheel sub-assembly. Utilize the
Fly Wheel sub-assembly in the final Stirling Engine assembly.

Apply the following sketch and feature tools: Circle, Line
Centerline, Centerpoint Straight Slot, Mirror Entities,
Extruded Boss, Extruded Cut, Revolved Boss, Circular
Pattern, Hole Wizard and Fillet.

Incorporate design change into a part using proper design
intent, along with applying multiple geometric relations:
Coincident, Vertical, Horizontal, Tangent and Midpoint and
feature and sketch modifications.

Utilize the Material, Mass Properties and Appearance tool on
the Wheel.
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Chapter 3: Assembly Modeling - Bottom-up method

Learn about the Bottom-up assembly method and create two new
assemblies with user defined document properties:

e Fly Wheel.
e Stirling Engine.

Insert the following Standard and Quick mate
types: Coincident, Concentric, Distance and
Tangent.

Utilize the following assembly tools: Insert
Component, Suppress, Un-suppress, Mate,
Move Component, Rotate Component,
Interference Detection, Hide, Show, Flexible,
Ridge and Multiple mate mode.

Create an Exploded View with animation.

Apply the Measure and Mass Properties tool
to modify a component in the Stirling Engine
assembly.

Chapter 4: Design Modifications

Address clearance, interference, static and dynamic
behavior of the Stirling Engine Modified assembly.

Verifier the behavior between the following
components: Power Piston, Power Clevis, Connecting
Rod and Handle in the assembly.

Apply the following assembly tools: Move, Rotate, HERERE

Collision Detection, Interference Detection, Selected Assembly Visualization 48
. —

Components, Edit Feature and Center of Mass. FIS[  rerme [ond we s

|

Utilize the Assembly Visualization tool on the Stirling Engine B 2w set screw
assembly and sort by component mass. © zmse saewio

% Piston Clevis

@ socket head cap sc...

Create a new Coordinate System on the Stirling Engine @ spocer
assembly relative to the default origin. @ Colaretauty
Run a Motion Study and save the Motion Study AVI file. z‘% e

% socket head cap sc.

- T S Y T N L]
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Chapter 5: Drawing and
Dimensioning Fundamentals

Learn about Drawing and Dimension
Fundamentals and create two new
drawings with user defined document
properties:

e Fly Wheel Assembly.
e Bushing.

Create the Fly Wheel Assembly
drawing with an Exploded Isometric
view.

Utilize a Bill of Materials, Magnetic
lines and Balloons.

Learn about Custom Properties and
the Title Block.

Create the Bushing Part drawing
utilizing Third Angle Projection with
two standard Orthographic views:
Front, Top and an Isometric view.

Address imported dimensions from
the Model Items tool.

Insert additional dimensions using
the Smart Dimension tool along with
all needed annotations.
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ITEM NO. PART NUMBER

DESCRIFTION

MATERIAL

M14-001

BRACKET

4061 Alloy

P14-003

BUSHING

Brass

M14-002

AXLE

6061 Alloy

M14-005

WHEEL

4061 Alloy

M14-011
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COLLAR

4061 Alloy

P14-006

2MM SET SCREW

Plain Carbon Steel
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Chapter 6: Additive Manufacturing - 3D Printing

Provide a basic understanding between the differences of Subtractive vs. Additive
manufacturing. To comprehend 3D printer terminology along with a working knowledge
of preparing, saving and printing a part on a low cost printer.

All low cost 3D printers have common terms, issues and components. This chapter is
designed to address the following items. On the completion of this chapter, you will be

able to:

e Understand the key differences between Subtractive and Additive manufacturing.

e Save a SOLIDWORKS model in an STL file format.
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e Discuss the advantages and disadvantages of filament materials used in a low cost 3D
printer :

o PLA (Polylactic acid).

o ABS (Acrylonitrile butadiene styrene).
e Prepare a low cost printer, and prepare the part.
e Understand part orientation and its effects on the final 3D print.
e Recognize the following 3D printer terms:

o Raft.

o Support.

o Resolution.

o Slicer Engine.

o Extruder temperature.

o Scale.

e Remove the part from the printer, understand the printer limitations and address fit
tolerances for interlocking parts.
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