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Chapter 1
LINKAGE Assembly

LINKAGE Assembly

Courtesy of

SMC Corporation of America

Below are the desired outcomes and usage competencies based on the completion of

Chapter 1.

Desired Outcomes:

Usage Competencies:

e C(reate three parts:
o AXLE
o SHAFT-COLLAR

o FLATBAR

e Understand the SolidWorks default User
Interface. Establish a SolidWorks session.

e Create 2D sketch profiles on the correct
Sketch plane.

e Apply the following 3D features: Extruded
Boss/Base, Extruded Cut and Linear
Pattern.

e C(Create an assembly:

o LINKAGE assembly

e Understand the Assembly toolbar.
e Insert components into an assembly.

e Apply the following Standard mates:
Concentric, Coincident and Parallel.
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Chapter 1 - LINKAGE Assembly

Chapter Objective

SolidWorks is a design software application used to model and create 2D and 3D
sketches, 3D parts, 3D assemblies and 2D drawings. The chapter objective is to provide a
comprehensive understanding of the SolidWorks default User Interface and
CommandManager: Menu bar toolbar, Menu bar menu, Drop-down menu, Context
toolbar / menus, Fly-out FeatureManager, System feedback, Confirmation Corner,
Heads-up View toolbar and an understanding of Document Properties.

Obtain the working familiarity of the following SolidWorks sketch and feature tools:
Line, Circle, Centerpoint Straight Slot, Smart Dimension, Extruded Boss/Base, Extruded
Cut and Linear Pattern.

Create three individual parts: AXLE, SHAFT-COLLAR and FLATBAR.

Create the assembly, LINKAGE using the three created parts and the downloaded
subassembly - AirCylinder.

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

e Start a SolidWorks session and navigate through the SolidWorks (UI) and
CommandManager.

e Set units and dimensioning standards for a SolidWorks document.
e Generate a 2D sketch and identify the correct Sketch plane.
¢ Add and modify sketch dimensions.
e Create a 3D model.
e Understand and apply the following SolidWorks features:
o Extruded Boss/Base, Extruded Cut and Linear Pattern

e Insert the following Geometric relations: Vertical, Horizontal, Coincident, MidPoint,
Parallel and Equal.

e Download an assembly into SolidWorks and create an assembly.
e Understand the Assembly toolbar.
e Apply the following Standard mates: Coincident, Concentric and Parallel.

e Apply the Quick Mate method.
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Chapter Overview

SolidWorks is a 3D solid modeling CAD
software package used to produce and model
parts, assemblies, and drawings.

SolidWorks provides design software to create
3D models and 2D drawings.

Create three parts in this chapter:
e AXLE
e SHAFT-COLLAR

e FLATBAR

Create the LINKAGE assembly.
Download the AirCylinder assembly

from the Pneumatic Components
folder.

Combine the created parts with the
AirCylinder sub-assembly to create

the LINKAGE assembly. AirCyIinder assembly

Ilustrations in the book display the
default SolidWorks user interface for
2014 SPO.

[

* Every license of SolidWorks
contains a copy of SolidWorks
Sustainability Xpress.
SustainabilityXpress calculates
environmental impact on a model in four key
areas: Carbon Footprint, Energy
Consumption, Air Acidification and Water
Eutrophication. Material and Manufacturing
process region, Transportation usage region,
Duration of usage, End of life, and more are
used as input variables.

S
-

AXLE

LINKAGE assembly
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AXLE Part
The AXLE is a cylindrical rod. The AXLE @
supports the two FLATBAR parts. /

Tangent edges and origins are displayed for
educational purposes in this book.

The AXLE rotates about its axis. The AXLE

dimensions for the AXLE are determined from FLATBAR
other components in the LINKAGE assembly.

Start a new SolidWorks session. AXLE
Create the AXLE part.

Apply the feature to create the part. Features are the building
blocks that add or remove material.

Utilize the Extruded Boss/Base tool from the Features
toolbar to create a Boss-Exturdel feature. The Extruded

Boss/Base feature adds material. The Base feature (Boss-
Extrudel) is the first feature of the part. The Base feature is the
foundation of the part. Keep the Base feature simple!

The Base feature geometry for the AXLE is a simple
extrusion. How do you create a solid Extruded
Boss/Base feature for the AXLE?

e Seclect the Front Plane as the Sketch plane.

e Sketch a circular 2D profile on the Front Plane,
centered at the Origin as illustrated.

e Apply the Extruded Boss/Base Feature. Extend the
profile perpendicular (L) to the Front Plane.

Utilize symmetry. Extrude the sketch with the Mid
Plane End Condition in Direction 1. The Extruded
Boss/Base feature is centered on both sides of the Front
Plane.

Start a SolidWorks session. The SolidWorks application
is located in the Programs folder.
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SolidWorks displays the Tip of the Day box. Read the Tip of the Day to obtain additional
knowledge on SolidWorks.

Create a new part. Select File, New from the Menu bar toolbar or click New [ from the
Menu bar menu. There are two options for new documents: Novice and Advanced. Select
the Advanced option. Select the default Part document.

Activity: Start a SolidWorks Session

Start a SolidWorks 2014 session.
1) Click Start from the Windows Taskbar.

2) Click All Programs Al Brograms '3
3) Click the SolidWorks 2014 folder.

4) Click the SolidWorks 2014 application. The SolidWorks program window opens. éjw
Note: Do not open a document at this time.

SolidWorks
2014 x64 ...

5) If you do not see the
below screen, click the

. oo - FEEED LD
SolidWorks Resources
H H = jew Document
ﬁ tab On the- rlgh.t SIde SolidWorks Resources i:m:nmumem
of the Graphics window bhpabalell |
location in the Task “g amEEy
Pane as illustrated. " |
6) Hover the mouse T —
. » B property Tab Builder
pointer over the [ ® b
SolidWorks icon as g 5o st et
illustrated. Pomeses
Copy Settings Wizard
7) Pin the Menu Bar
toolbar. View your
options. o
- | . DTﬂ:hnica\ Alerts & News
SolidWorks Premium 2014 x64 Edition @

S If available, double-

click the SolidWorks —
icon on the Windows Desktop to start a SolidWorks M

session.

The book is written using Microsoft Office 2010 on
Windows® 7 utilizing SolidWorks 2014 SPO.

An updated color scheme for certain icons makes the

SolidWorks application more accessible to people

with color blindness. Icons in the active

PropertyManager use blue to indicate what you must

select on the screen; faces, edges, and so on. Adding blue to the icons provides a sharp
contrast in colors so that people with color blindness can distinguish one icon from
another.
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Activity: Understand the SolidWorks User Interface and CommandManager

Menu bar toolbar

SolidWorks 2014 (UT) is design D-2-|H-2-9 [580 & &-

to make maximum use of the
Graphics window area. The e —— e
default Menu bar toolbar contains a set of the most
frequently used tool buttons from the Standard
toolbar. The available tools are:

e New (3. Creates a new document

e Open B

- Opens an existing document

e Save |l - Saves an active document

e Print = - Prints an active document

e Undo 9 - Reverses the last action

e Select %_F - Selects Sketch entities, components and more
o Rebuild 8 - Rebuilds the active part, assembly or drawing

e File Properties T - Shows the summary information on the active document

e Options = - Changes system options and Add-Ins for

SolidWorks.
The Search Knowledge Base and Community Forum option Search Commands [
from the Menu Bar toolbar requires Internet access. 1l | Knowledge Base

= Community Forum
Commands

Click SolidWorks in the Menu bar toolbar to display © | Files and Models
the Menu bar menu. SolidWorks provides a Context-

sensitive menu structure. The menu W File View Tools Help +

titles remain the same for all three

types of documents, but the menu
. . . File Edit View Insert Tools Window Help =
items change depending on which l

. . Froa (U Tl |
type of document is active.

Menu bar menu
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Example: The Insert menu includes features in part documents, mates in 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.
W File View Tools Help
SN ISR TR
m File Edit View Insert Tools Window Help Q‘D =S R li{-| 8 &1 & -

N\

Drop-down menu

SolidWorks takes advantage of the familiar Microsoft® Edit View Insert Tools Window Help
Windows user interface. Communicate with

SolidWorks through drop-down menus, Context 0 New.. cr
sensitive toolbars, Consolidated toolbars or the | Open.. Ci+0
CommandManager tabs. * s
:‘ L /_ Make Drawing from Part

“¥" A command is an instruction that informs | Make Assembly from Part

SolidWorks to perform a task.

= | Save Ctrl+S

To close a SolidWorks drop-down menu, press the Esc | g save se.
key. You can also click any other part of the P | save Al

SolidWorks Graphics window or click another drop-

down menu.

Right-click

Right-click in the Graphics window on a model, or in the
FeatureManager on a feature or sketch to display the Context-

o . ) . HEREE >
sensitive toolbar. If you are in the middle of a command, this =
toolbar displays options specifically related to that command. % GUIDE (Defauit<<Default>_Di
5] History
The most commonly used tools are located in the Pop-up Context & Sensors
toolbar and CommandManager. AMEEEEE
3= AISI 304
- 1 - ..%% Front Plane
“¥* Press the s key to view/access Select ; Top Plane
previous command tools in the v ||l EEEenaiis R EE R
G hi ind @ - edges, vertices, L (@B L @
raphics window. . components, and so on. R
+@ Eture (Base Extrude
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Consolidated toolbar .
OR2-0-A TinC

[ 'corner Rectangle
[ | Center Rectangle
<¥ | 3 Point Corner Rectangle

<> | 3 Foint Center Rectangle
If you select the Consolidated toolbar button without expanding: | & paraleiogram

Similar commands are grouped together in the
CommandManager. Example: Variations of the Rectangle sketch
tool are group in a single fly-out button as illustrated.

e For some commands such as Sketch, the most commonly
used command is performed. This command is the first listed and E| o N-O

the command shown on the button. Sketch e 0- &
@

e For commands such as rectangle, where you may want to é% Sketch
repeatedly create the same variant of the rectangle, the last used
command is performed. This is the highlighted command when the
Consolidated toolbar is expanded.

&7 | 30 Sketch
52| 30 sketch On Plane

g 8| [Be &

SolidWorks provides system feedback by attaching Face  Edge Dimension  Vertex
a symbol to the mouse pointer cursor.

System feedback %

The system feedback symbol indicates what you are
selecting or what the system is expecting you to

select.

As you move the mouse pointer across %)

your model, system feedback is 8
displayed in the form of a symbol, &
riding next to the cursor as illustrated. L @ ]
This is a valuable feature in 4

SolidWorks.

Confirmation Comer

When numerous SolidWorks commands are active, a symbol or a set of
symbols are displayed in the upper right hand corner of the Graphics = BB
window. This area is called the Confirmation Corner.

When a sketch is active, the confirmation corner box displays two symbols. %
The first symbol is the sketch tool icon. The second symbol is a large red X.

These two symbols supply a visual reminder that you are in an active o &
sketch. Click the sketch symbol icon to exit the sketch and to save any
changes that you made. f

When other commands are active, the confirmation corner box provides a
green check mark and a large red X. Use the green check mark to execute
the current command. Use the large red X to cancel the command.

PAGE 1-9



LINKAGE Assembly SolidWorks 2014 Tutorial

Heads-up View toolbar FEria oo =

SolidWorks provides the user with 1 HBEAAG @S|

numerous view options from the View =
Standard Views, View and Heads-up QA M@ -F 60 - @ B E -
View toolbar.

The Heads-up View toolbar is a DO EMEBE-(P-60-@ £- E-
transparent toolbar that is displayed
in the Graphics window when a

document is active. For an active — - -
part or assembly =R e &9 [0~ G~
You can hide, move or modify the document /
Heads-up View toolbar. To modify For an active
the Heads-up View toolbar: right- drawing
document

click on a tool and select or deselect
the tools that you want to display.

YRy T B Y

The following views are available: ), |zoomtaFit (F)
Note: The available views are &, | Zoom to Area
| ':_.‘gl Zoom Infout

document dependent.

e Zoom to Fit ": Zooms the
model to fit the Graphics
window.

e Zoom to Area “‘: Zooms to the
areas you select with a bounding
box.

e Previous View Displays the
previous view.

o Section View T : Displays a cutaway of a part or assembly,
using one or more cross section planes.

The Orientation dialog has an option to display a view cube (in- s [

: . ; 4 : % () »
context View Selector) with a live model preview. This helps the P |ﬂ
user to understand how each standard view orientates the model. L
With the view cube, you can access additional standard views. The B @H 3
views are easy to understand and they can be accessed simply by & +
selecting a face on the cube. BEEma

To activate the Orientation dialog box, press the spacebar or

click the View Orientation £ “icon from the Heads up View
toolbar. The active model is displayed in the View Selector in
an Isometric orientation (default view).
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As you hover over the buttons in the Orientation dialog box,
the corresponding faces dynamical highlight in the View
Selector. Select a view in the View Selector or click the view
from the Orientation dialog box. The Orientation dialog box
closes and the model rotates to the selected view.

AR Click the View Selector icon in the
Orientation dialog box to show or hide the in-

context View Selector.

\ Orientation
w1
- . . T ¥ W [
“¥* Press Ctrl + spacebar to activate the View % [@a
Selector. |
. @ @ @ g View Selector (Ctrl+SpaceBar)
e @ Show or hide the in-context View
i 1 Selector to choose from a variety of
. Pre§s thg spacebar to activate the HE e T
Orientation dialog box. orientations.

e View Orientation box £ ~: Provides the ability
to select a view orientation or the number of
viewports. The available options are: Top,

Left, Front, Right, Back, Bottom, Single view, % [ »
Two view - Horizontal, Two view - Vertical, @[y
Four view. Click the drop-down arrow @ - to | @ [lsometric
access Axonometric views: Isometric, @ | Dimetric
Dimetric and Trimetric. — | @ | Trimetric

e Display Stvle D~ : Provides the ability to display the style - @ylo-
for the active view: The available options are: Wireframe, @
Hidden Lines Visible, Hidden Lines Removed, Shaded, t
Shaded With Edges. g

e Hide/Show Items =~ : Provides the ability &

to select items to hide or show in the

. . . . « b 1@ - Br
Graphics window. The available items are Abpearances. Scenes.sl |15 "
document dependent. Note the View Center [~

F@ Appearances(color) I
of Mass ¥ icon. 1 Scenes G
8 Decals oI%

o Edit Appearance @ Provides the ability to ==

edit the appearance of entities of the model. ]
T
Select items to drag and drop. EI
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Apply Scene £, ": Provides the
ability to apply a scene to an active
part or assembly document. View
the available options.

& | Ambient Occlusion

i | Perspective

View Setting'™ =: Provides the

ability to select the following settings:
RealView Graphics, Shadows In Shaded
Mode, Ambient Occlusion and Perspective.

Rotate view = : Provides the ability to rotate
a drawing view. Input Drawing view angle

&= =
O RealView Graphics 3 Point Faded (Default)
& | Shadows In Shaded Mode Plain White

Backdrop - Grey with Overhead Light
Soft Spotlight
Rooftop

Courtyard Background
Urban 5 Background

Manage Favorites

and select the ability to update and rotate
center marks with view.

e 3D Drawing View % : Provides the ability
to dynamically manipulate the drawing view

in 3D to make a selection.

The default part and document setting displays

the grid. To deactivate the grid, click Options

&l Document Properties tab. Click Grid/Snaps,

uncheck the Display grid box.

w1
-~ Y

Add a custom view to the Heads-up View

toolbar. Press the space key. The Orientation dialog box

is display. Click the New View % tool. The Name

Rotate Drawing View =
Drawing view angle:  0.00deg
Dependent views update to change in orientation
Rotate center marks with view

Crientation @
SRE® @

g @]
@ A A A A

New View

Add new view ,\L
i = u ==

View dialog box is displayed. Enter a new named view.

Click OK.

2 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, visit the following
sites: http://www.solidworks.com/goedu
and
http://www.solidworks.com/sw/education/6
443 ENU HTML.htm.

PAGE 1-12

Installation Instructions

Education User License Agreement (EULA)

System Requirements

Product Description

Instructions to Access Instructors' Curriculum

Workgroup PDM Installation Instructions

Workgroup PDM Video Tutorials




SolidWorks 2014 Tutorial LINKAGE Assembly

SolidWorks CommandManager E1N

&l | options
The SolidWorks CommandManager is a Context-sensitive toolbar that Customize..
automatically updates based on the toolbar you want to access. By Add-Ins..
default, it has toolbars embedded in it based on your active document -~
type. When you click a tab below the CommandManager, it updates to ution Size '
display that toolbar. Example, if you click the Sketch tab, the Sketch fext Size '

toolbar is displayed. The default Part tabs are: Features, Sketch,
Evaluate, DimXpert and Office Products.

If you have SolidWorks, SolidWorks Professional, or SolidWorks Premium; the Office
Products tab appears on the CommandManager.

Below is an illustrated CommandManager for a default Part document.

* Select the Add-In directly from the Office Products tab.

1

& s @ Swept Boss/Base iF) # Swept Cut La] W & Rb @ Wrap E Y o
Extruded Revolved fi Lofted Boss/Base Extruded Hole Revolved [ Lofted Cut Fillet Linear ® Draft @ Intersect Reference Curves | 1otant3p
Boss/Base Boss/Base © poundary Boss/Base | Ut Wizard — Cut Boundary Cut Patfem@ Shell B Mirror Geor.netry
Features | Sketch [ Evaluate [ DimXpert [ Office Products | QO M@ (T - @R B

E ) N@ i | 5 £\ Mirror Entities

: . PR
Sketch  Smart |4, 2.0 . Al Iim Convert nrat s |1 oot Pattern Display/Delete Repair Quick Rapid

Dimension - Entities Entities " Relations Snaps
) ! 2.0 e ! ! Entities 4, Move Entities t Sketch | 2M9P3| Sketch
Features | Sketch [ Evaluate | DimXpert | Office Products | @ oy ot W . Al
L4 8 i iy ) & Check % Deviation Analysis B Draft Analysis & Symmetry Check o » & © 5 9
Design| Measure  Mass  Section  Sensor Geometry Analysis | N Zebra Stripes & Undercut Analysis = Thickness Analysis '€ | SimulationXpress FloX DFM DriveWorksXpress
Sy Properties Properties Statistics @ Import Diagnostics | Curvature ® Parting Line Analysis  Compare Documents <" | Analysis Wizard ~pre... Xpr... Wizard Costing
Features | Sketch | Evaluate [ DimXpert | Office Products AOSMB- P60 @ B 8-
# E i1} A g
Auto  Location Size Datum Geometric Pattern | Show | TolAnalys
Dim... Dimension Dimension Tolerance Feature| Tole..| Study
Features | Sketch | Evaluate | DimXpert | Office Products |

& @ #i & E ] 7 [
CircuitWorks PhotoView ScanTo3D SolidWorks SolidWorks SolidWorks SolidWorks TolAnalyst|
360 Motion Routing  Simulation Toolbox

Features [ Sketch [ Evaluate | DimXpert | Office Products |

O & | options
“¥* Text and Button sizes. You can set sizes for text and buttons from —
the Toolbars tab of the Customize dialog box. To facilitate element
selection on touch interfaces such as tablets, you can set up the larger hetne:
Size buttons and text from the Options menu (Standard toolbar). Button Size 8
Text Size 4
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Below is an illustrated CommandManager for a default Drawing £

document. The default Drawing tabs are: View Layout, Annotation, & options

Sketch, Evaluate and Office Products. Customize..

If you have SolidWorks, SolidWorks Professional, or SolidWorks o

Premium, the Office Products tab appears on the CommandManager. Button Size y
g Text Size 4

A Double-clicking the CommandManager when docked will make it

float. Double-clicking the CommandManager when it is floating will
return it to its last position in the Graphics window.

.-

1

> Select the Add-In directly from the Office Products tab.

m ® 35 & | 5 &| =

3 View  View View View View  View Section

pL Y]
Standard Model Projected Auxiliary | Section Detail | Broken-out Break Crop Alter
View nat..

View Layout [ Annotation | Sketch [ Evaluate | Office Products | [

@ &
Smart  podel
Dimension ramg

2@ Balloon ¥ Surface Finish

k4 &
Spell  Format

Checker Painter TN

" & Magnetic Line “# Hole Callout

[ Geometric Tolerance
Note Linea & Auto Balloon  Weld Symbol Datum Feature
@ Datum Target

Blocks

& Center Mark
B2 Centerline
Area Hatch/Fill

Ay Revision Symbol | 5B
3 Revision Cloud Tt

View Layout |

[ Sketch | Evaluate [ Office Products | ‘
I

LA E @D o €

o N-@ - o#| B n|
Smart

5) & Mirror Entities

4 5]
.| Display/Delete | Quick

oi S|g-2-8 - EI:IIH CEo::.ert Offset 2 Linear Sketch Pattern i .
Liete e T - ntities Entities Fngitios g ) 1ove Entities srfoie =
View Layout | Annotation | Sketch | Evaluate | Office Products | I
¥ 8 = 3 % & L
Spell  Measure Section Compare Chec DriveWorksXpress
Checker Properties Statistics | Documents Wizard
Viiew Layout | Annotation | Sketch | Evaluate | Office Products | ]
& @ (2] & & € 7 E]
CircuitWorks PhotoView ScanTo3D SolidWorks SolidWorks SolidWorks SolidWorks TolAnalyst
360 Motion Routing ~ Simulation  Toolbox
View Layout [ Annotation [ Sketch [ Evaluate | Office Products | I
To add a custom tab to your CommandManager, right-click on
. . Office Profycts |
a tab and click Customize CommandManager from the drop- == (& ey
down menu. The Customize dialog box is displayed. You can v | Layout
also select to add a blank tab as illustrated and populate it with ¥ | sketch
v | Evaluate

custom tools from the Customize dialog box.
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Below is an illustrated CommandManager for a default Assembly
document. The default Assembly tabs are: Assembly, Layout, Sketch, Options
Evaluate and Office Products. Customize..

If you have SolidWorks, SolidWorks Professional, or SolidWorks }C‘"“S'"

Premium, the Office Products tab appears on the CommandManager. sutton Sise y

[

* Select the Add-In directly from the Office Products tab.

Text Size 4

1

LR
? oo B o B @ N e B F ¥ L | om
Edit Insert Mate Lin€a@  smart Move | gy | Assembly Reference | new | gill of | Exploded Explo | Instant3D| Update Take

Component Components 1 CO.. Fasteners Component| 1y | Features Geometry| pot | Materials|  View  delL.. Speedpak | Snapshot
Assembly ut | Sketch | Evaluate | Office Products @ B 5
oot ([ e O o] XN T Ao Y U1

& o IN-@-pJ-B k. [in] . \ Mirror Entities & v ® | & Make Block [ Add/Remove fi Y 5 B

Create  Smart 3. 5y. 2. A| Iim Convert nroer inear Sketch Patter Display/Delete gooqi [ Quick | o Edit Block 1S k Make  Insert  mMate  Move | Show

fayout DEIenston (o3 ) 5 - | Cotides Enttes eniiies O e e fieiatane et | 302RS ML et Block: 128 Exploci= Block | PrEs S2mECTeOts Component | Hid..
w AAaNOE @3-

= & @ - = | ) ;_,‘_\ Mirror Entities [ + [®
on . ke .
Sketch  Smart -5, @ Irim  Convert ot ggg s Sasdn [ e Display/Delete Repair Quick Rapid
Dlmen5|0n - Entities Entities o Relations Snaps
) . ® ! THES Entities & Move Entities * Sketch | 2M3P%| Sketch

Assembly [ Layout | Sketch [ Evaluate | Office Products | @ @ Y i &

Bom = I ] B 4| & & » = & ]

Desion| [nterference Clearance ~ Hole ~ Measure Mass  Section Sensor Assembly AssemblyXpert| Curvature Symmetry| Compare CNeC | SimulationXp: FloX Dri inabili
Study | Detection Verification Alignment Properties Properties Visualization Check | Documents KA~ | Analysis Wizard ~ pre.. Wizard

AANBE P - @R E-

i e P 1 » ] El
CircuitWorks PhotoView ScanTo3D SolidWorks SolidWorks SolidWorks SolidWorks TolAnalyst|
360 Motion Routing  Simulation  Toolbox

Assembly [ Layout [ Sketch [ Evaluate | Office Products |

w1

S If you have SolidWorks, SolidWorks Professional, or SolidWorks Premium, the
Office Products tab appears in the CommandManager.

By default, the 1llustrated options are s 8

selected in the Customize box for the

| Toolbars ‘Shoncuﬁﬁarsl&:mmandsl Menus | Kevboard | Mouse Gestures| Customization|
b b Toolbars Options
CommandManager. Right-click on I
. . . . [] use large buttons with text & o -5
an existing tab, click Customize ma—— -8 o -8
0 =
CommandManager to view your = Align p—
. A Annotation
options. B® Assembly
& Blocks [Z]show tooltips
oY Chres = []use targe toottips
&y . . Context toolbar settings
Dimensions/Relations [V]show on selecton
=k DimXpert W] show quick configurations
o Display States []show quick mates
mE Drawing L ] show in shortcut menu
&
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Drag or double-click the CommandManager and it becomes a separate floating window.
Once it is floating, you can drag the CommandManager anywhere on or outside the

SolidWorks window.

To dock the CommandManager when it is floating, do one of the following:

e While dragging the CommandManager in the SolidWorks window, move the pointer

over a docklng lcon - Dock abmre . DDCk |Eﬂ . DCICk right and Cth the needed

command.

e Double-click the floating CommandManager to revert the CommandManager to the

last docking position.

Screen shots in the book were
made using SolidWorks 2014
SPO running Windows® 7
Professional and MS Office
2010.

File Edit View Insert Tools

Extruded | Revolved
Boss se Boss/Base

- Swept Boss/Base

Lofted Boss/Base

Boundary Boss/Base

CommandManager

&

Featu as | Sketch | Evaluate | DimXpert | Office Produd

o

[cir

Extruded Boss/Base
@ Extrudes a sketch or
selected sketch contours
in one or two directions
to create a solid feature.

GUIDE (De

PAGE 1-16

@ Extruded B...
&4 Revolved B...
- Swept Bos...
Lofted Bos...

Boundary ...

Extruded Cut

2\ Hole Wizard

() Revolved C...
Swept Cut
Lofted Cut

Boundary ...

Fillet
 Linear Pa...
@ Rib
Draft
Shell
Wrap
Intersect

Mirror

\<§E Referenc... -

Lf Curves -
Qf;w Instant3D

| Office Products | DimXpert | Evaluate | Sketch | Features
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w1
- Y

Save space in the CommandManager, right-click in the
CommandManager and un-check the Use Large Buttons with
Text box. This eliminates the text associated with the tool. ”Se Large Buttons with Text

2 DimXpert provides the ability to graphically
check if the model is fully dimensioned and
toleranced. DimXpert automatically recognize
manufacturing features. Manufacturing features are not SolidWorks features.
Manufacturing features are defined in 1.1.12 of the ASME Y 14.5M-1994 Dimensioning
and Tolerancing standard. See SolidWorks Help for additional information.

CommandManager

File Edit View Insert Tools W

@ P [EENT

Features | Sketch | Evaluate | DimXpert | Office Products |

FeatureManager Design Tree

The FeatureManager design tree is located on ~ |® EEYEIE i
the left side of the SolidWorks Graphics PYGUIDE (Default< <Defaults_Display|
window. The FeatureManager provides a -8 History

summarized view of the active part, assembly, +§ie$:tm

or drawing document. The tree displays the 35 AISL304

details on how the part, assembly or drawing z;;":;,’;':f

document was created. X Right Plane

% Origin
Understand the FeatureManager design tree to |-/ sase exince

troubleshoot your model. The FeatureManager | < *<"
—[@ Slot Cut

is used extensively throughout this book. & Sketch? &
B8 Mirrorl
The FeatureManager consists of five default 1@ Guide Hole M

Hide FeatureManager Tree Area

tabS' +i& M3x0.5 Tapped Holel
' 388 LPatternl

@ Filletl

o FeatureManager design tree B tab
e PropertyManager BT tab

e ConfigurationManager % tab

e DimXpertManager 4 tab

e DisplayManager @ tab

4

Select the Hide FeatureManager Tree Area arrows j as illustrated to enlarge the
Graphics window for modeling.

L

2% The Sensors tool “2) 3855 [ocated in the FeatureManager monitors selected
properties in a part or assembly and alerts you when values deviate from the specified
limits. There are four sensor types: Mass properties, Measurement, Interference
Detection and Simulation data.
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LINKAGE Assembly

Various commands provide the Hide/show tree tems

ability to control what is displayed | (atomatic v |

in the FeatureManager design € Design Binder Avtomatic ¥

tree. They are: {# amotations Show -
1. Show or Hide FeatureManager ol soldodies [awomate =]

ltems (&%) Surface Bodies Automatic -
w1 [ Tables Automatic ¥
g " Clle Options 'E:I fI'Ol’l’l the \:/Favomtes m

Menu bar Clle <@ eDrawing Markups m

FeatureManager from the

[£] Equations IMI
[show ]
Show A

show
[Automatic |
show

Show -

§= Material

& Default Planes
1 Origin

[ mate References
B3 Design Table
\_E/ Sensors

[‘@ History

System Options tab. Customize
your FeatureManager from the
Hide/Show Tree Items dialog box.

2. Filter the FeatureManager design tree. Enter information in the
filter field. You can filter by: Type of features, Feature names,
Sketches, Folders, Mates, User-defined tags and Custom
properties.

w1
¥ Tags are keywords you can add to a SolidWorks document to
make them easier to filter and to search. The Tags & icon is

located in the bottom right corner of the Graphics

W Sketch| |
% GUIDE (Default<<Default>_Display
—@ Base Extrude

. LE Sketchl

5 [@) Slot Cut

i .k Sketch2

- [@ Guide Hole

| LE Sketch3

& M3x05 Tapped Holel

L Sketchs

L Sketchd

window. | Editing Part

L

A Collapse all items in the FeatureManager,

MMGS - [Z]
/

right-click and select Collapse items, or press the

elE[R]e]e]
T

¥

Shift + C keys.

The FeatureManager design tree and the Graphics window are
dynamically linked. Select sketches, features, drawing views,

and construction geometry in either pane. <

% GUIDE (Default<<Default>_Disp
[%5) History
(&3] Sensors

+|£| Annotations

m| »

1

T 2

Split the FeatureManager design tree and either display two
FeatureManager instances, or combine the FeatureManager
design tree with the ConfigurationManager or

= FYEA Y
L= :

=LY GUIDa ConfigurationManager

" ke ¥ Default [ 56-A26 ]

PropertyManager.

Move between the FeatureManager design tree,
PropertyManager, ConfigurationManager, and
DimXpertManager by selecting the tabs at the top of the menu.

“¥* When you create a new part or assembly,
the three default Planes (Front, Right and Top)
are align with specific views. The Plane you
select for the Base sketch determines the

orientation of the part.

Origin{
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The ConfigurationManager is located to the right of the SERIBEE
FeatureManager. Use the ConfigurationManager to create P

: : : B riam ConfigurationM
select and view multiple configurations of parts and = FLATE gy et f)_
assemblies.

+|£| Tables
L.js¢ = 3HOLE

OLE [ GIDS-S

[ GIDS-SC-10009-3 ]

The icons in the ConfigurationManager denote whether the
configuration was created manually or with a design table.

7HOLE [ GIDS-SC-10009-7 ]

|3 ¥ Default [ GIDS-SC-10009-9 ]

The DimXpertManager tab provides the ability to insert
dimensions and tolerances manually or automatically. NERRE

The DimXpertManager provides the following § o
4{ DimXpertManager F

selections: Auto Dimension Scheme ¥ , Show Tolerance
Status & , Copy Scheme ¥ and TolAnalyst Study EI.

.-

> TolAnalyst is available in SolidWorks Premium.

w1

Fly-out FeatureManager =Bl -
. . 5 LPatternl 7 History
The fly-out FeatureManager design tree provides |+ % & Sensors
o . . . A A Annotati
the ability to view and select items in the Direction 1 - T oo :”f; )
PropertyManager and the FeatureManager Edge<1> ‘ Front Plane
design tree at the same time. e S Top Plane
< 0.500in |- 15 Right Plane
Throughout the book, you will select commands n =ne L Origin
= = & Boss-Extrudel

and command options from the drop-down
menu, fly-out FeatureManager, Context toolbar | Direction 2
or from a SolidWorks toolbar.

> ©

Features to Pattern

Lt @& | cut-Extrudel
“¥* Another method for accessing a command
is to use the accelerator key. Accelerator keys
are special key strokes, which activate the drop-
down menu options. Some commands in the
menu bar and items in the drop-down menus

have an underlined character.

m
e

FiE Edit View Insert Tools Window Help 4

[ | New... Ctrl+N
Press the Alt or Ctrl key followed by the & | open... Ctrl+0
corresponding key to the underlined character 07| Close Cutew

activates that command or option.

L

“¥" Press the s key to view the Shortcut toolbar. Shortcut menus provide
convenient access to previous applied tools and commands.

L

A Ilustrations may vary depending on your SolidWorks version and operating
system.
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Task Pane

The Task Pane is displayed when a SolidWorks session starts. The Task Pane can be
displayed in the following states: visible or hidden, expanded or collapsed, pinned
or unpinned, docked or floating.

The Task Pane contains the following default tabs:
o SolidWorks Forum

SN E P

o SolidWorks Resources

e Design Library

o File Explorer

o View Palette

e Appearances, Scenes, and Decals

e (Custom Properties

L
‘¥ Additional tabs are displayed with Add-Ins.
- « SolidWorks F
SolidWorks Forum orls To z
SolidWorks Forum Em -
. . . /
Click the SolidWorks Forum ™ icon to search o
directly within the Task Pane. An internet Relevance = SolidWorks Bk
connectior} is requir;d. You are requ%red to register 5 ExplodgfuCaleges L oot g
and to login for postings and discussions. W) Modely -Pars dwg
=] SEMoles
v Custom| -Drawings e

h SolidWorks Add-Ins
L) APTHol s oigworks Simulation
Data Management
Design Collaboration
Wrappir Administration ithout
2 SoLIDWORKS distortiq General
Educator / Student

Solidwao

Boundirl

thermal analysis-cookie on greased
baking pan

Long Time... Pet Peeves...
K Factors Explained and Demonstrated

Skip Instance in Circular Pattern (API)

i Start a Discussion
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SolidWorks Resources

The basic SolidWorks Resources

@ menu displays the following
default selections: Getting Started,

LINKAGE Assembly

_._.l_l'{ Tip of the Day

z

Arrow keys rotate the model. Ctrl +
Arrow Keys pan the model. Alt +
Arrow Keys rotate the model
clockwise and counterclockwise.
Mext Tip

< SolidWorks Resources--

Getting Started

E

[] New Document

% Open a Document

< Tutorials

T What's New

SolidWorks Tools, Community,
Online Resources and Tip of the
Day.

Other user interfaces are available

during the initial software

installation selection: Machine Design, Mold Design or
Consumer Products Design.

Design Library

The Design Library 8 contains reusable parts, assemblies,

and other elements including library features.

The Design Library tab contains four default selections. Each

default selection contains additional sub categories.
The default selections are:

e Design Library

e Toolbox (Add-in)

e 3D ContentCentral (Internet access required)

o SolidWorks Content (Internet access required)

AR Activate the SolidWorks Toolbox. Click Tools, Add-
Ins, from the Main menu, check the SolidWorks Toolbox
box and SolidWorks Toolbox Browser box from the Add-
ins dialog box.

To access the Design Library folders in a non-network

environment, click Add File Location il and browse to
the needed path. Paths may vary depending on your
SolidWorks version and window setup. In a network
environment, contact your IT department for system
details.

EEEUER

4 Introducing SolidWorks

n

i c
¥ General Information

¥

SolidWorks Tools
|

Property Tab Builder

SolidWorks Rx

" performance Benchmark Test
Compare My Score
& Copy Settings Wizard

Community A

Customer Portal
& User Groups

=
> Discussion Forum

Technical Alerts & News

SolidWorks 2013 SP5.0 EV
(Early Visibility) i...

Enterprise PDM 2014 PR1 is
available for down...
SolidWorks 2014 PR1 is
available for download

| 2013 DS SolidWarks Customer

Active Add-ins ‘Start ‘ =

HlsolidWorks Premium Add-ins

g CircuitWorks

e FeatureWorks

O PhotoView 360

Mgy ScanTo3D

g SolidWorks Design Check

e SolidWorks Motion

Oy SolidWorks Routing

g SolidWorks Simulation
SolidWorks Toolbox

7 SolidWorks Toolbox Bro

Oz SolidWorks Utilities

1 SolidWorks Workgroup P

o SolidWorks Workgroup P

Oz TolAnalyst

0K Cancel

m

OO oOoOOoOOoOOoOoOoOoOooOoanO

&

7
CircuitWorks PhotoView ScanTo3D SolidWorks SolidWorks SolidWorks |SelidWorks
Motion

L
2 Access the SolidWorks @ o o
Toolbox directly from the Office 260
PrOductS tab_ Features | Skeich | Evaluate | DimXpert | Office Products |

E @

Routing  Simulation | Toolbox
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File Explorer

File Explorer = duplicates Windows Explorer from your
local computer and displays:

e Resent Documents

e Directories

e Open in SolidWorks and Desktop folders
Search

SolidWorks 2014 Tutorial

BRI

= File Explorer =
BEJOpen in SolidWorks -
"% FLATBAR
= Desktop (david-think)
F+3 Libraries
& Homegroup
i & David
% Computer
& Control Panel
t- 1. 2013 baja
BSAE Reports
New folder

m

test

The SolidWorks Search box is displayed in the upper e ==acmme PR? =& 3

right corner of the SolidWorks Graphics window
(Menu Bar toolbar). Enter the text or key words to
search.

1 |Knowledge Base
& | Community Forum

Commands
New search modes have been added to SolidWorks & | Files and Models

[ =

Search. You can search the Knowledge Base,
Community Forum, Commands, and Files and Models.
Internet access is required for the Community Forum
and Knowledge Base.

View Palette

The View Palette 3= tool located in the Task Pane
provides the ability to insert drawing views of an

active document, or click the Browse button to locate the
desired document.

Click and drag the view from the View Palette into an active
drawing sheet to create a drawing view.

w1

_“Q; The selected model is FLATBAR in the illustration.
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| [FLATBAR I\“LB E

« View Palette =

Options
Import Annotations

Design Annotations
DimXpert Annotations
Include items from hidden feature:

Auto-start projected view

| Drag views onto drawing sheet. |

—— ————— H

(&) (A)Top *Right
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Appearances, Scenes, and Decals

Appearances, Scenes, and Decals e provide a simplified
way to display models in a photo-realistic setting using a
library of Appearances, Scenes, and Decals.

An appearance defines the visual properties of a model,
including color and texture. Appearances do not affect
physical properties, which are defined by materials.

Scenes provide a visual backdrop behind a model. In
SolidWorks, they provide reflections on the model.
PhotoView 360 is an Add-in. Drag and drop a selected
appearance, scene or decal on a feature, surface, part or
assembly.

Custom Properties

The Custom Properties 1 tool provides the ability to enter
custom and configuration specific properties directly into
SolidWorks files.

Document Recovery

If auto recovery is initiated in the System Options section and
the system terminates unexpectedly with an active document,
the saved information files are available on the Task Pane
Document Recovery tab the next

time you start a SolidWorks

session.

LINKAGE Assembly

“ Appearances, Scenes,....=
El

45-? Appearances(color)
+4& Scenes
+8 Decals

EeEQEE

Select items to drag and drop.

“ __Custom Properties =

A property page for part files was
not found. Click ‘Create now..." to
launch the Property Tab Builder.

If you already have a template,
place it in the folder specified in
Tools — Options — File Locations —
Custom Property Files.

Press F5 to refresh the page.

Create now...

Sy s @ w

¥ Run DFMXpress from the |G “oabee. ™ limed™™
Evaluate tab or from Tools » Weard weerd
DFMXpress in the Menu bar
menu. The DFMXpress icon is
displayed in the Task Pane.

w1
‘¥ To display the Selection Filter toolbar, click View,
Toolbars, Selection Filter. The Selection Filter is

displayed.

L

¥* To clear a Filter icon %7, click Clear All Filters from
the Selection Filter toolbar.
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cESEITEERT

« DEMXpress +

O Xpress
A Geometric Product

http://www.DFEMPro.com

»

\ Run ‘ [
\ Close ‘ \
Select Run to check the

model or select Settings to
change the check rules.

Settings... l

Help ‘

m

Clear All Filters
Clears all selection filters.

Selectio .fl.:i lter
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Motion Study tab

Motion Studies are graphical simulations of motion for an assembly. Access
MotionManager from the Motion Study tab. The Motion Study tab is located in the
bottom left corner of the Graphics window.

Incorporate visual properties such as lighting and camera perspective. Click the Motion
Study tab to view the MotionManager. Click the Model tab to return to the
FeatureManager design tree.

| Animation [ea > = X "B @@ T@=C @&l
YkY' Ty G Olse.c IIIIIII 2 SEC |4 BEC Glse.c IIIII
State-1>) [

Basic Motion

Scene

L

4

=y =
158, (f) Partl<1> (Default<<Default §
%% () Partl<2> (Default<<Defaults ¢
v

v

L]

%8 (-) Part2<1> (Default<<Default:
%% () Part3<1> (Default<<Defaults
%8 (-) Partd<1> (Default<<Default:
I Mates

Tl .
-

4

The MotionManager display a timeline-based interface, and provide the following
selections from the drop-down menu as illustrated:

R
- Y

Animation: Apply Animation to animate the motion of an assembly. Add a motor and
insert positions of assembly components at various times using set key points. Use the
Animation option to create animations for motion that do not require accounting for
mass or gravity.

Basic Motion: Apply Basic Motion for approximating the
effects of motors, springs, collisions and gravity on
assemblies. Basic Motion takes mass into account in
calculating motion. Basic Motion computation is relatively
fast, so you can use this for creating presentation animations
using physics-based simulations. Use the Basic Motion
option to create simulations of motion that account for
mass, collisions or gravity.

If the Motion Study tab is not displayed in the Graphics window, click View,

MotionManager from the Menu bar.

R
- Y

For older assemblies created before 2008, the

Animationl tab maybe displayed. View the Assembly

Chapter for additional information.
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L

A To create a new Motion Study, click Insert, New Motion FA | Exploded view...
Study from the Menu bar. & | Mews [yotion Stuidy

View SolidWorks Help for additional information on Motion Study.

Activity: Create a New Part

A part is a 3D model, which consist of features. What are

RE RS »

features? = il |

e Features are geometry building blocks. N TTEELE (B Tlesb 2 b LR
..... 5] History

e Most features either add or remove material. [ Sensors

. . +-{A] Annotations
e Some features do not affect material (Cosmetic _ _ o
-.3= Material <not specified>

Thread). ..... %> Front Plane

e Features are created either from 2D or 3D sketched | - S Top Plane

profiles or from edges and faces of existing geometry. | i gig_'h_t Plane
----- rigin
e Features are an individual shape that combined with 1@ Boss-Extrudel
other features, makes up a part or assembly. Some + Cut-Extrudel
features, such as bosses and cuts, originate as + Cut-Extrude2
sketches. Other features, such as shells and fillets, {8 Mirrorl
modify a feature's geometry. 1@ Cut-Extrude3

e Features are displayed in the FeatureManager as
illustrated (Boss-Extrudel, Cut-Extrudel,
Cut-Extrude2, Mirrorl, Cut-Extrude3 and
CirPatternl).

You can suppress a feature. A suppress feature is display in light gray.

The first sketch of a part is called the Base Sketch. The Base sketch is the foundation for
the 3D model. In this book, we focus on 2D sketches and 3D features.

L

“¥" 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.
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There are two modes in the New New solsWorksDecument ) L,
SolidWorks Document dialog box:
Novice and Advanced. The Novice
option is the default option with
three templates. The Advanced
mode contains access to additional
templates and tabs that you create in

a 3D representation of a single design component

o g 3
@
| ‘

a 3D arrangement of parts and/or other assemblies

¢

Aszzembly

SyStem OptiOIlS. Use the Advanced E% a 20 engineering drawing, typically of a part or assembly
mode in this book. i
Novice Mode

Create a New part.

8) Click New [ from the Menu bar. — Lo ] Lo ] i)
The New SolidWorks Document e——— i ===
dialog box is displayed. Nerplotes ||

Select Advanced Mode. : 3 L Bz a

9) Click the Advanced button to AV Drg
display the New SolidWorks Preview
Document dialog box in Advance
mode.

10) The Templates tab is the default
tab. Part is the default template
from the New SolidWorks

Document dialog box. Click OK. Advanced Mode

SolidWorks Web Help is active by Novice Coc ] [ | [ reb
default under Help in the Main
menu bar.

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 installation contains two tabs in the New SolidWorks Document
dialog box: Templates and Tutorial. The Templates tab corresponds to the default
SolidWorks templates. The Tutorial tab corresponds to the templates utilized in the
SolidWorks Tutorials.

W During the initial SolidWorks installation, you are request 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 all drawing documents.

Partl is displayed in the FeatureManager and is the name of the document. Part] is the
default part window name. The Menu bar, CommandManager, FeatureManager, Heads-
up View toolbar, SolidWorks Resources, SolidWorks Search, Task Pane, and the Origin
are displayed in the Graphics window.
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The Part Origin ’L is displayed in blue in the center of the Graphics window. The
Origin represents the intersection of the three default reference planes: Front Plane, Top
Plane and Right Plane. The positive X-axis is horizontal and points to the right of the
Origin in the Front view. The positive Y-axis is vertical and point upward in the Front

view. The FeatureManager contains a list of features, reference geometry, and settings
utilized in the part.

[

: MES (meter, kilogram, second)
- ~ : . . .
Edit the document units directly from the Graphics CGS (centimeter, gram, second)

Wll’ldOW as lllustrated. v MMGS [millimeter, gram, second)

IP5 (inch, pound, second)
w L . .
- - Edit Document Units...
EAV AN

Grid/Snaps are deactivated in the Graphics window for

Editing Part MMGS ) [2]
improved modeling clarity.

Main Menu Toolbar Search tool

File Edit View Insert Tools Window Help & [« (¥ +d - &« B E-o. P-o B

B search Commands £ -

i @ B ) I B v Check % Deviation Analysis i Draft Analysis
Design | Measure  Mass Section Sensor vl Geometry Analysis | Zebra Stripes & Undercut Analysis 2
Snfdy Properties Properties Stalistics & [mport Diagnostics |8 Curvature % Parting Line Analysis
Features | Sketch | Evaluate | DimXpert | Office Products QAYHE-(F-oo-@ BB~ = B K

% Partl (Default<<Defaylt

g5 History Heads-up Toolbar
[i#] Sensors

[-&] Annotations /
3= Material <not specifiel FeatureManager

% Front Plane Task Pane
-%; Top Plane

%> Right Plane

1. Origin j L

N \

Hide / Show FeatureManager

Origin

¢
Triad
” Units  Tag
<[ m ' | *Trimetric &
I A ][ Model i N
|
=

SolidWorks Premium¥Q14 x64 Editio Editing Part mmGs - &

NN\

Model Mode Motion Mode
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The CommandManager is document dependent. The tabs are located on the bottom left
side of the CommandManager and display the available toolbars and features for each
corresponding tab. The default tabs for a Part are: Features, Sketch, Evaluate, DimXpert
and Office Products.

® s (& Swept Boss/Base iF) # Swept Cut @ W & Rb @ Wrap it v oy
Extruded Revolved £ |ofted Boss/Base Extruded Hole Revolved [ Lofted Cut Fillet Linear ® Draft @ Intersect Reference Curves | jnstant3p
Boss/Base Boss/Base & Boundary Boss/Base | Cut  Wizard  Qut e goundary Cut Patvlem @ Shell @ Mirror Georvnetry
Features [ Sketch [ Evaluate | DimXpert [ Office Products | 3OS ED (D G- @R FE
The Features lCOIl and Features view | Tneert  Tanls  Toohow  Window  Held El . "
amman EI"IEgEI'
toolbar should be selected by Redraw Ctri+R
. e 2D to 3D
default in Part mode. Screen Capture b Tg Al_“’
ign
. . Display D V’A Annotation
The CommandManager is utilized Modify Y| Assembly
in this text. Control the Hights and Cameras ’ Blocks
. - C
CommandManager display. e 3{{ e
u:‘@l Planes “h | Dimensions/Relations
. . . @| Live Section Planes '$' Dimipert
Right-click in the gray area to the %) Axes Display States
. . = - - . 3 | Drawi
right of the Options &l ~ icon in the g ;e_m_p"’”)"“"es E:;r:'d"fSk .
. & rigins
Menu bar t(?olbar. A complete list B Coordinate Systems & Fastening Feature
of toolbars is displayed. Check & | Curves el | Features
CommandManager if required. ) Sketches n Z°°'b°t):.
3DSketch [ 3 ‘T armatting
w1 % Grid Layer
: : . @| All Annotations @ Layout Tools
Another way to display a #| Dimension Names = LineFormat
toolbar, click View, Toolbars from |[F] Points e | Macro
i i @] | Mold Toel
the Menu bar menu. Select the &7 | Routing Points Y o Toos
. 42| Parting Lines E| MotionManager
required toolbar. &2 | Lights [® | Quick Snaps
% Cameras ‘GT Reference Geometry
Select individual toolbars from the  |ld] Weld Bead @ Render Tools
. . . . Centi f Si Capt
View, Toolbars list to display in the |4 certerefmas ig e
Graphics window. Reposition g: ;“e"clh Relations Sheet Metal
. . . ecals @
tOOIbarS by Cthlng and dragglng' Annotation Link Errors :é Ske_tCh )
Annotation Link Variables E\ﬂ Solid\Works Office
e ﬁ! Spline Tools
e . . . . Hide / Show Bodies... Standard
A Click View, Origins from the % Stondard Views
. Toolbars 4
Menu bar menu to display the & | surfaces
Origin in the Graphics window. B | Table
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Activity: Create the AXLE Part

Set the Menu bar toolbar and Menu bar menu.
11) Click SolidWorks to expand the Menu bar menu.

12) Pin & the Menu bar as illustrated. Use both the Menu bar menu and the Menu bar toolbar in
this book.

File Edit View Insert Tools Window Help & [0 - & - ld - & - k-1 8 o7 & -

The SolidWorks Help Topics contains step-by-step instructions for various commands.
The Help # icon is displayed in the dialog box or in the PropertyManager for each
feature.

Set the Document Properties. 'EE”_
13) Click Options =l from the Menu bar. The System Options General dialog =l | Options
box is displayed Customnize...
14) Click the Document Add-Ins..
Properties tab.
Document Properties - Drafting Standard
15) Select ANSI-from the
Overall drafting standard
. D.raf-tmg Standard Overall drafting standard
drop-down menu. Various Annatations o=
Detailing options are - Dimensions
. . i Centerlines/Center Marks IS0
available depending on the - Dim¥pert om
selected standard. iz Tables sl
(- View Labels GOsT
w1 Virtual Sharps ®
e V . d _1' Detailing
arious detailin Grid/Sna
g Units L

options are available
depending on the selected
standard.

The Overall drafting standard determines the
display of dimension text, arrows, symbols, and
spacing. Units are the measurement of physical
quantities. Millimeter dimensioning and decimal (0150 4= Inches
inch dimensioning are the two most common unit

types specified for engineering parts and Unit system

drawings. () MKS (meter, kilogram, second)
() CGS (centimeter, gram, second)
() MMGS (millimeter, gram, second)
@ 1PS (inch, pound, second)

() Custom

|:3 a1 :|<— Millimeters

The primary units in this book are
provided in IPS, (inch, pound, second).
The optional secondary units are
provided in MMGS, (millimeters,

grams, second) and are indicated in
brackets [ ] @ Top (©) Bottom () Right () Left

Dual dimensions

ual dimensions display D Show units for dual display
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L
&

" Most illustrations are provided

SolidWorks 2014 Tutorial

in both inches and millimeters. Drafing Standord

[ Annotations
i) Dimensions
Centerlines/Center Marks

Set the document units.
16) Click Units.

DimXpert
17) Click IPS (inch, pound, second) e
[MMGS] for Unit system. Virtual Sharps
Detailin
18) Select .123, [.12] (three decimal Grid_f'Sn:p
places) for Length basic units. E_"it5F<—
ine Font
19) Select None for Angle decimal Line Style
Line Thickness
plaCGS. Image Quality
Sheet Metal

20) Click OK from the Document

Unit system

() MKS {meter, kiogram, second)
() CG5 {centimeter, gram, second)
(7) MMGS (milimeter, gram, second)

mpi@) IPS (inch, pound, second)

(©) Custom

Type Unit | Decimals |
Basic Units
Length inches 177
Dual Dimension Length inches .12
Angle degrees Mone ‘[ﬂe
MassSection Properties -
Length inches 12 1
Mass pounds -123 i

Properties - Units dialog box. The
Part FeatureManager is displayed.

Activity: AXLE Part-Extruded Base Feature

Insert a new sketch for the Extruded Base feature.

21) Right-click Front Plane from the FeatureManager. This is your Sketch plane. The Context

toolbar is displayed.

22) Click Sketch E from the Context toolbar as illustrated.

— = e

——

=
P;'SSOUDWORKS File Edit View Insert Tools Window

Help Q‘DWS}.H.

% -

9 [T

B S E-p P8 X

Py Swept Boss/Base =9 Swept Cut
Extruded Revolved Extruded

Boss/Base Boss/Base Cut

Revolved
Cut

Hole
Wizard

Lofted Boss/Base Lofted Cut

Boundary Boss/Base Boundary Cut

L1 Rib
Linear
Pattern

Fillet
Draft

Shell

Wrap

Intersect

Mirror

E
Reference

Geometry 2
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The Sketch toolbar is displayed. Front Plane is your Sketch plane. Note: the grid is
deactivated for picture clarity.

You can also click the Front Plane from the FeatureManager and click the Sketch
tab from the CommandManager.

23) Click the Circle @ tool from the Sketch toolbar. The Circle PropertyManager is displayed.

The Circle-based tool uses a Consolidated Circle PropertyManager. The SolidWorks
application defaults to the last used tool type.

24) Drag the mouse pointer into the Graphics window. The cursor displays the Circle icon
symbol =~ .

25) Click the Origin ?L of the circle. The cursor displays the Coincident to point feedback
symbol.

26) Drag the mouse pointer to the right of the Origin to create the circle as illustrated. The
center point of the circle is positioned at the Origin.

H\e Edit View Insert Tools Window Help Q\D”ﬁh[g'@.&j. k- B 5 B -5 2 =oB=X
e g ~ 'f\J - 2 3 D 3 LA Mirror Entities ‘ ar + @

Exit Smart Trim  Convert Display/Delete Quick
Offset 223 Repair

Sketch | Dimension O-2-6-A Entities Entities p ... ®% Linear Sketch Pattern Relations i Snaps.
B - ox ¥ Move Entities

Features | Sketch | Sheet Metal | Evaluate | DimXpert | Office Products | B %
5 [R] & [6] =% Partl (Default<<Def.., QLU EME-T - 6w - B-a-

4

Rapid
Sketch

Sketch

85

Py

|Circ|e Type Ed

n? b
O
:

Options A
ru

Fomer i

Parameters &)
(5 |0.000 i }
= | 0.000

A | 115626497

*Front
[{ISTFTHT] Model [ Motion Study1 |
Click drag from the center or click center and.. 1.156in 0.041in  Qin

Under Defined  Editing Sketchl PS . @
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27) Click a position to create the circle. The activated

circle is displayed in blue. [ Modity ]
Add a dimension. D1@sketchl
28) Click Smart Dimension o from the Sketch toolbar. '.1,8?|, T .I S

Units

The cursor displays the Smart Dimension icon @.

29) Click the circumference of the circle.

30) Click a position diagonally above the circle in the
Graphics window.

31) Enter .188in, [4.78] in the Modify dialog box. Note
The Dimension Modify dialog box provides the ability
to select a unit drop-down menu to directly modify [4.78 ]
units in a sketch or feature from the document 2,188
properties.

32) Click the Green Check mark + in the [4 78}
Modify dialog box. The diameter of the ‘
circle is .188 inches. @ .188

If required, click the blue arrow head dots to
toggle the direction of the dimension arrow.
The circular sketch is centered at the Origin.
The dimension indicates the diameter of the circle.

w1
“¥" Press the fkey to fit the part document to the Graphics
window.

'\|.f

" Add relations, then dimensions. This keeps the user from
having too many unnecessary dimensions. This also helps to show
the design intent of the model. Dimension what geometry you
intent to modify or adjust.

w1
S : : - I I
The Dimension Modify I o
. . | I
Modify dialog box Di@sketcht 6 SWass S
: 1; @ sw-Density
provides the ab}llty to - L
create an equation B @ sw-surfacedrea =
d . d. . ﬁ' SW-CenterofMass)
riven dimension ﬁ' SW-CenterofMassy I'j:f'l tan(
relative to a function or i sw-Centerofiassz | |k @ )
File Property. See g Sy & w::cg
. SW-Py \ k | Cotan
SolidWorks Help for g S f ‘m"‘%
L. . L3k (fx) arccos
additional detail i Swixy @ am0)
information. i swia (£o) arcsec()
ﬁ SWLyx () arccotan()
@'_ SW-Lyy |j:'| abs()
& sw-iyz =
o s @& ew()
(%) log()
() sar()
j: int( )
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Extrude the sketch to create the Base Feature.

33) Click the Features tab from the
CommandManager.

34) Click the Extruded Boss/Base @&
Features tool. The Boss-Extrude

PropertyManager is displayed. Blind is the

default End Condition in Direction 1.

35) Select Mid Plane for End Condition in
Direction 1.

36) Enter 1.375in, [34.93] for Depth in

LINKAGE Assembly

\*@ e

Direction 1. Accept the default conditions.

37) Click OK « from the Boss-Extrude
PropertyManager. Boss-Extrude1 is

displayed in the FeatureManager.

Fit the model to the Graphics window.
38) Press the f key. Note the location
of the Origin in the model.

¥ Use Symmetry. When possible
and if it makes sense, model objects

symmetrically about the origin.

e

“¥* Rename a feature or sketch.

S ‘E Boss-Extrude if |
Extruded Revolved Lofte v R &
Boss/Base Boss/Base o 2
Boun
Features | Sketch | Sheet Me
HEEEE »| Direction 1 A
o
™
& 1.375in <
:
Draft outward
||:| Thin Feature ”|
|Selected Contours ¥ |
&
Origin

Slowly click the feature or sketch name twice and enter the new

name when the old one is highlighted.

L
EAT AN

Right-click anywhere on an extruded feature to set or

modify the end condition from the pop-up shortcut menu. Click
in empty space, on geometry, or on the handle. The pop-up

shortcut menu provides options for
Direction 1 and Direction 2. Note:
Options are document dependent.

e

“¥" Display an Isometric view of the

model. Press the space bar to display
the Orientation dialog box. Click the

Isometric view @ icon.

Crientation =]
TREW (@@=
rat 9|/
BHEH3
2
sEEm8

Isometric (Ctrl+7)

M

Rotates and zooms the model
to the isometric view
orientation.

Box Selection

P Lasso Selection

&y | Select Other
Clear Selections
Zoom/Pan/Rotate 4

« | OK

¥ Cancel

Direction 1
Blind
Up To Vertex
Up To Surface
Offset From Surface
Up To Body

Mid Plane

Customize Menu
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The Boss-Extrude PropertyManager displays the parameters
utilized to define the feature. The Mid Plane End Condition in

Direction 1 box extrudes the sketch equally on both sides of the

Sketch plane. The depth defines the extrude distance.

The Boss-Extrudel feature name is displayed in the

FeatureManager. The FeatureManager lists the features, planes,

and other geometry that construct the part. Extrude features ad
material. Extrude features require the following: Sketch Plane,
Sketch and depth.

The Sketch plane is the Front Plane. The Sketch is a circle with

the diameter of .188in, [4.76]. The Depth is 1.375in, [34.93].

e

SolidWorks 2014 Tutorial

the

+L’éj History
-.{@) Sensors
+-[4] Annotations

..... % Front Plane
----- 5> Top Plane
..... % Right Plane
..... 1, Origin
g Boss-Extrudel
& "B Sketchl

d

T
\ YPartl (Default<<Default>_C

4= Material <not specified>

W For many features; (Extruded Boss/Base, Extruded
Cut, Simple Hole, Revolved Boss/Base, Revolved Cut,

Fillet, Chamfer, Scale, Shell, Rib, Circular Pattern, Linear
Pattern, Curve Driven Pattern, Revolved Surface, Extruded
Surface, Fillet Surface, Edge Flange and Base Flange) you
can enter and modify equations directly in the
PropertyManager fields that allow numerical inputs. You
can create equations with global variables, functions, and
file properties without accessing the Equations, Global
Variables and Dimensions dialog box.

For example, in the PropertyManager for the Extruded
Boss/Base feature, you can enter equations in:

Depth fields for Direction 1 and Direction 2
Draft fields for Direction 1 and Direction 2

e Thickness fields for a Thin Feature with two direction

types
Offset Distance field

To create an equation in a numeric input field, start by
entering = (equal sign). A drop-down list displays options

¥ R &

From

A
Sketch Plane -

Direction 1

@
”

% PLATE

Draft outward

[[] Direction 2
[T Thin Feature

Selected Contours

AR ROROAORRAORE

) sin()

) cos()

) tan()

) sec()

| cosecl )
| cotan()
| arcsin)
) arccos()
) atn()

| arcsec()
) arccotan( )
) abs()

) exp()

) loa()

) sar()

) int()

) san()

1 ffy

for global variables, functions, and file properties. Numeric
input fields that contain equations can display either the
equation itself or its evaluated value. You can toggle
between the equation and the value by clicking the
Equations or Global Variable button that appears at the
beginning of the field.
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Activity: AXLE Part-Save
Save the part.
39) Click Save As from the Drop-down Menu bar. m@ -9 [ 8
40) Click the DOCUMENTS file folder. Note: The procedure will be \,‘E Save
Save As

different depending on your Operating System.

&P Save All
41) Click New Folder.

42) Enter SW-TUTORIAL-2014

2 Publish eDrawings File

for the file folder name. Note:  [@sacs ==}

In this book all mOdE|S, @Q-\ » Libraries » Documents » 2014 SW Tutorial » SW-TUTORIAL-2014 » [ 49 ][ Search sw-uroRIAL-2.. P]

assemblies and templates Cromzer Moo ; - @

are saved to the SW- Tl [ e

TUTORIAL-2014 folder. b oomoads | |

% RecentPlaces |~ =

43) Double-click the SW- o oSt

TUTORIAL-2014 file folder. . boanens

& Music Drawing Solutions

SW-TUTORIAL-2014 is the

S Pictures End of chapter 2 model summery

Save in file folder name. e oo o
. & Homegroup i< I »
44) Enter AXLE for the File e -
name Save as type: lPart("pn;“sldprt)‘ V]
Description: AXLE ROD | |
45) Enter AXLE ROD for the o R t
Description. * Sove a5 copy ac continue i preie .
(©) Save as copy and open Add suffix Advanced
46) Click Save. The AXLE * g Flder

FeatureManager is displayed.
v Organize parts into file folders. The file folder for this chapter is named: SW-
TUTORIAL-2014. All documents for this book are saved in the SW-TUTORIAL-2014

file folder.

Activity: AXLE Part - Edit Appearance

Modify the color of the part.

47) Right-click the AXLE "® #LE icon at the top of the
FeatureManager.

48) Click the Appearances drop-down arrow.

49) Click the Edit color box as illustrated. The Color
PropertyManager is displayed. AXLE is displayed in the
Selection box.

Hidden Treeltems | Edit color

& .
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50) Select a light blue color from the Color box.
View your options.

51) Click OK « from the Color PropertyManager.
View the AXLE in the Graphics window.

Use the Appearances PropertyManager to apply
colors, material appearances, and transparency
to parts and assembly components. For sketches
or curves only, use the Sketch/Curve Color
PropertyManager to apply colors.

w1

“¥" The Advanced tab includes the Illumination
and Surface Finish tabs, and additional options
in the Color/Image and Mapping tabs. To
display the simplified Color/Image or Mapping
interfaces, click the Basic tab.

SolidWorks 2014 Tutorial

D =] FAEA L)
|0 color Es | ‘emlor 2
¥ X8 T
-Ad\ranced
[ tlumination|[ 49 surface Fini... m\—
Ld Color/image “MI Selected Geometry ~ I
Selected Geometry o . AXLESLDPRT
AXLE.SLDPRT
= Color A| =
AT
Appearance %
Appearance file path:
[ Ch\Program Files\Solidw: D
T

Sketching in SolidWorks is the basis for creating features.
Features are the basis for creating parts, which can be put

together into assemblies.

The sketch status appears in the window status bar and in
the FeatureManager. Colors indicate the state of individual
sketch entities. Sketches are generally in one of the

following states:

1.) () Over defined. The sketch is displayed in red.
2.) (-) Under defined. The sketch is displayed in blue.

3.) No prefix. The sketch is fully defined. This is the ideal

sketch state. A fully defined sketch has complete

information (manufacturing and inspection) and is

displayed in black.
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“¥" The SketchXpert PropertyManager femis Unaohable
provides the ability to diagnose an over
defined sketch to create a fully defined A Over Defined _Editing Sketchl . MMGS -3
sketch. If you have an over defined sketch,
click Over Defined at the bottom of the Results ;| [BEESe |
Graphics window toolbar. The Select the desired solution ketchXpe
SketchXpert PropertyManager is and press Accept. =| [V %

Showing solution: Message P

displayed. Click the Diagnose button.

Press "Diagnose” to find
DR solutions to the sketch error.
Select the desired solution and click the

Accept button from the Results box.

More Press "Manual Repair" to list all
Information/Options the relations with errors.

Accepting this solution will
delete the following relations MagunlRepaic

or dimensions

»

More Information/Options N

-} Distance3 —1 || [ ]Always open this dialog S‘
when sketch error
occurs

Activity: AXLE Part-View Modes

Orthographic projection is the process of projecting views onto Parallel planes with |
projectors.

8,4, % ME-T- oo @ £-E-

The default reference planes are the Front, %‘%f
, @
Top and Right Planes. @68

View Selector (Ctrl+SpaceBar)

The Isometric view displays the part in 3D = = m | Show onliEEEEEEE icw

ith t 1 octi 1 Selector to choose from a variety
wi WO €qual projection angles. of standard and non-standard

view orientations. Press Alt to

s expose only the back faces of the
“¥" The Heads-up View toolbar illustration View Selector.
may vary depending on your SolidWorks
release version. Origin
e
Ad-

Click View, Origins from the Menu bar menu to display
the Origin in the Graphics window.

Display the various view modes using the Heads-up View toolbar.
52) Deactivate the View Selector. Hide the in-context View Selector box.

53) Click Front view @ from the Heads-up View
toolbar.

f

54) Click Top view & from the Heads-up View toolbar. l L e

55) Click Right view 5 from the Heads-up View
toolbar.
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56) Click Isometric view @ from the Heads-up View toolbar.

\|/

" View modes manipulate the model in the Graphics window.

Display the various View modes.
57) Press the lower case z key to zoom out.

58) Press the upper case Z key to zoom in.

59) Click Zoom to Fit Q to display the full size of the part in the

current window. L] BoxSeection
"+ | Lasso Selection
60) Right-click in the Graphics window. View the available view tools. 3y | Select Other
61) Click inside the Graphics window. &, | Zoom toFit
Rotate the model. ’:Z z:::zf
62) Click the middle mouse button and move your mouse. The model o Cotate View
. .@ . . "I'P Pan
rotates. The Rotate icon is displayed. @ kv
63) Press the up arrow on your key board. The arrow keys rotate the Rotate About Scene Floor
model in 15 degree increments. R | View Orientation...
p |.f_ £ | Edit Scene
“¥" View modes remain active until deactivated from the View Recent Commands
toolbar or unchecked from the pop-up menu. .
L
“¥" Utilize the center wheel of the mouse to Zoom
In/Zoom Out and Rotate the model in the Graphics
window. aawm @-6r- @ - B~
% E]fj >3
View the various Display Styles. [%
64) Click Isometric view @ from the Heads-up View & @ & & CI ometric
toolbar. e @ | Dimetric
@) | Trirnetric
65) Click the drop-down arrow from the Display Styles B B2 08—
box from the Heads-up Views toolbar as illustrated.
SolidWorks provides five key Display Styles:
o Shaded @ Displays a shaded view of the model
with no edges. W - ﬁv[% 2=
o Shaded With Edges @ Displays a shaded view ﬁ
of the model, with edges. O
@
i
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e Hidden Lines Removed o . Displays only those model edges that can be seen from
the current view orientation.

e Hidden Lines Visible @. Displays all edges of the model. Edges that are hidden from
the current view are displayed in a different color or font.

o Wireframe =1y Displays all edges of the model.

Save the AXLE part.
. .
66) Click Save ll  The AXLE part is complete.

3

T
ai::? DYAXLE Dctault<Deauit Dispiay|
e Review the AXLE Part - History
(&) Sensors
The AXLE part utilized the Extruded Boss/Base feature. The ++{&) Annotations

3= Material <not specified=

Extruded Boss/Base feature adds material. The Extruded A
feature required a Sketch Plane, sketch and depth. The AXLE % Top Plane
Sketch plane was the Front Plane. The 2D circle was sketched % Right Plane

centered at the Origin. A dimension defined the overall size of 1, Origin
the sketch based on the dimensions of mating parts in the (@ Boss-Extrudel
LINKAGE assembly. B Sketchl

The default name of the Base feature is Boss-Extrudel. Boss-Extrudel utilized the Mid
Plane End Condition. The Boss-Extrudel feature is symmetrical about the Front Plane.

The Edit Color option modified the part color. Select the Part icon in the FeatureManager
to modify the color of the part. Color and a prefix define the sketch status. A blue sketch
is under defined. A black sketch is fully defined. A red sketch is over defined.

The default Reference planes are the Front, Top, and
Right Planes. Utilize the Heads-up View toolbar to
display the principle views of a part. The View
Orientation and Display Style tools manipulate the model
in the Graphics windows.

L

A Instant3D provides the ability to click and drag
geometry and dimension manipulator points to resize
features in the Graphics window, and to use on-screen vy
rulers to measure modifications. In this book, you will /
primarily use the PropertyManager and dialog boxes to e

create and modify model dimensions. Explore Instant3D = -

as an exercise.
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SHAFT-COLLAR Part

The SHAFT-COLLAR part is a hardened steel ring fastened to
the AXLE part.

Two SHAFT-COLLAR parts are used to position the two
FLATBAR parts on the AXLE.

Create the SHAFT-COLLAR part.

Utilize the Extruded Boss/Base ® feature. The Extruded
Boss/Base feature requires a 2D circular profile.

Utilize symmetry. Sketch a circle on the Front Plane centered
at the Origin.

Extrude the sketch with the Mid Plane End Condition. The
Extruded Boss/Base feature (Boss-Extrudel) is centered on
both sides of the Front Plane.

The Extruded Cut feature removes material. Utilize an SHAFT-COLLAR
Extruded Cut feature to create a hole. The Extruded Cut feature

requires a 2D circular profile. Sketch a circle on the front face

centered at the Origin.

The Through All End Condition extends the Extruded Cut
feature from the front face through all existing geometry.

“¥* The book is designed to expose the new SolidWorks user to
many different tools, techniques and procedures. It may not L

always use the most direct tool or process.

Activity: SHAFT-COLLAR Part-Extruded Boss/Base Feature

Create a New part.

67) Click New O from the Menu bar. The New SolidWorks
Document dialog box is displayed. The Templates tab is the | TemPates | Tutoral
default tab. Part is the default template from the New
SolidWorks Document dialog box.

New SolidWorks Document

=

Part Assembly Drawing

68) Double-click Part. The Part FeatureManager is displayed.

PAGE 1-40



SolidWorks 2014 Tutorial

Save the part.

69) Click Save As from the drop-down Menu bar.
70) Enter SHAFT-COLLAR for File name in the

SW-TUTORIAL-2014 folder.

71) Enter SHAFT-COLLAR for Description.

72) Click Save. The SHAFT-COLLAR
FeatureManager is displayed.

Set the Dimension standard and part units.

73) Click Options -ﬂ, Document

Properties tab from the Menu bar.
74) Select ANSI from the Overall drafting

standard drop-down menu.
75) Click Units.

76) Click IPS (inch, pound, second),
[MMGS] for Unit system.

77) Select .123, [.12] (three decimal
places) for Length units Decimal
places.

78) Select None for Angular units
Decimal places.

79) Click OK from the Document
Properties - Units dialog box.
L
“¥" To view the Origin, click
View, Origins from the Menu bar

menu.

When you create a new part or
assembly, the three default Planes
(Front, Right and Top) are align
with specific views. The Plane you
select for the Base sketch
determines the orientation of the
part.

LINKAGE Assembly

@ -9 [5]|8

& save

\m Save As

@ Save All
2@ | Publish eDrawings File

0 save As

@Qv\ <« 2014 SW Tutorial » SW-TUTORIAL-2014 » SW-TUTORIAL 2014 »

Organize ~  New folder
o 2 Name Date modified Type Size s
I Desktop ). Chapter 1 Homework File folder
/4 Downloads ). Chapter 2 Homework File folder
<» Recent Places | Chapter 3 Homework File folder 3
| Chapter 4 Homework File folder
o Libraries ). Chapter 5 Homework 4/1/2013 947 AM  File folder
% Documents ). Chapter 5 Models 4/1/2013 947 AM  File folder
& Music J. Chapter 7 Intellegent Modeling 4/1/2013 947 AM  File folder
£, Pictures J. DFMXpress 4/1/2013 947 AM  File folder
B videos J. Drawing Solutions 4/1/2013 9:47 AM File folder
). L0GO 4/1/2013 947 AM__File folder -
& Homegroup | T »
File name: SHAFT-COLLAR / -
Save as type: |Part (*prt*sldprt) -
Description: SHAFT-COLLAR
@ Save as Include all referenced components
Save as copy and continue Add prefix
Save as copy and open Add suffix Advanced

Document Properties - Drafting Standard

Drafting Standard
Annotations
- Dimensions
- Virtual Sharps
- Tables
Detailing
Grid/Snap

U%’z
Mgl Display

Material Properties
Image Quality

System Options| Document Properties F

Overall drafting standard

Jarssi]

System Options| Document Properties |

Drafting Standard
-- Annotations

Unit system

) MES {meter, kilogram, second)

imensions TV CGS (centimeter, gram, second)
- Virtual Sharps () MMGS (millimeter, gram, second)
[ Tables y 0 IPS (inch, pound, second)
Detailing © Custom
Grid/Snap
Units Type Unit |Decimals |
Model Display Basic Units
Material Properties Length ridhcs 15 <
Image Quality
Dual Dimension Length inches 12
Sheet Metal :
Plane Display Angle degrees MNone ‘Eg
DimXpert Mass/Section Properties A
i 5ize Dimension Length inches 2 1
Location Dimension Mams — 123 S
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Insert a new sketch for the Extruded Base feature. NEABE S
80) Right-click Front Plane from the FeatureManager. This is the T - ]
Sketch plane. The Context toolbar is displayed. "% SHAFT-COLLAR (Default<<Default> |
. ) History
81) Click Sketch E from the Context toolbar as illustrated. The {7 Sensors
Sketch toolbar is displayed. (4] Annotations

82) Click the Circle @ tool from the Sketch toolbar. The Circle
PropertyManager is displayed. The cursor displays the Circle

icon symbol ' .

83) Click the Origin L. The cursor displays the Coincident to point
feedback symbol. ,L_

84) Drag the mouse pointer to the right of the Origin as illustrated. %
85) Click a position to create the circle. /

Add a dimension.
86) Click Smart Dimension £ from the Sketch toolbar.

Modify

D1@sketchi

87) Click the circumference of the circle. The cursor displays
the diameter feedback symbol.

88) Click a position diagonally above the circle in the Graphics
window.

89) Enter .4375in, [11.11] in the Modify dialog box.

90) Click the Green Check mark " in the Modify dialog box.
The black sketch is fully defined.

Note: Three decimal places are displayed. The diameter & 438
value .4375 rounds to .438. '

Extrude the sketch to create the Base feature.
91) Click the Features tab from the

CommandManager.

92) Click the Extruded Boss/Base ® A |@B.,ss.m,ude; 7
features tool. The Boss-Extrude ¥ R &
PropertyManager is displayed. From A

93) Select Mid Plane for End Condition in [sketch plzne v
Direction 1. e _ 2

94) Enter .250in, [6.35] for Depth. Accept Mid Plane .,
the default conditions. Note the yl
location of the Origin.

95) Click OK # from the Boss-Extrude & PEING .
PropertyManager. Boss-Extrude1 is :
displayed in the FeatureManager.

Draft outward
|Selected Contours ¥
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Fit the model to the Graphics window. Display a trimetric view.
96) Press the f key.

97) Click Trimetric @ from the Heads-Up View toolbar.

Save the model.

-
98) Click Save .

LINKAGE Assembly

~

‘\\

Activity: SHAFT-COLLAR Part-Extruded Cut Feature

Insert a new sketch for the Extruded Cut feature.
99) Right-click the front circular face of the Boss-Extrude1
feature for the Sketch plane. The mouse pointer

displays the face feedback _Hicon.

L
“¥* View the mouse pointer feedback icon for the
correct geometry: line, face, point or vertex.

100) Click Sketch e from the Context toolbar as
illustrated. The Sketch toolbar is displayed. This is your
Sketch plane.

101) Click Hidden Lines Removed & from the Heads-up
View toolbar.

102) Click the Circle @ tool from the Sketch toolbar. The
Circle PropertyManager is displayed. The cursor

displays the Circle icon symbol = .

103) Click the red Origin L. The cursor displays the
Coincident to point feedback symbol.

104) Drag the mouse pointer to the right of the Origin.
105) Click a position to create the circle as illustrated.

Add a dimension.
106) Click the Smart Dimension £ Sketch tool.

107) Click the circumference of the circle.

108) Click a position diagonally above the circle in the
Graphics window.

109) Enter .190in, [4.83] in the Modify dialog box.

110) Click the Green Check mark " inthe Modify dialog
box.
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Insert an Extruded Cut feature.
111) Click the Features tab from the
CommandManager.

112) Click Extruded Cut @ from the Features
toolbar. The Cut-Extrude PropertyManager
is displayed.

113) Select Through All for End Condition in
Direction 1. The direction arrow points to the
back. If needed, click the Reverse Direction
button. Accept the default conditions.

114) Click OK + from the Cut-Extrude
PropertyManager. Cut-Extrude1 is displayed in the
FeatureManager.

AX The Extruded Cut feature is named Cut-Extrudel. The
Through All End Condition removes material from the Front
Plane through the Boss-Extrudel geometry.

s e
“¥* Model about the origin; this provides a point of
reference.

e

“¥" Press the spacebar to activate the Orientation dialog box.

SolidWorks 2014 Tutorial

ICut-Extrude S
7 R &

A

From

’Sketch Plane ']

rs

Direction 1 a

’Through All \']
o

¥

T
%
F-[5 History
(&) Sensors
-[A] Annotations
3= Material <not specified>
%% Front Plane
%% Top Plane
% Right Plane
-1, Origin
=@ Boss-Extrudel
L. Sketchl
=-[@] Cut-Extrudel
LI Sketch2

Activity: SHAFT-COLLAR-Modify Dimensions and Edit Color

Modify the dimensions.
115) Click Trimetric view @ from the Heads-up View toolbar.
116) Click the z key a few times to Zoom in.

117) Double-click the outside cylindrical face of the
SHAFT-COLLAR. The Boss-Extrude1 dimensions are
displayed. Sketch dimensions are displayed in black. The
Extrude depth dimensions are displayed in blue.

118) Double-click the .250in, [6.35] depth dimension.
119) Enter .500in, [12.70].

120) Click Rebuild 8 from the Menu bar.

The Boss-Extrudel feature and
Cut-Extrudel feature are modified.

Return to the original dimensions.
121) Click the Undo 9 tool from the Menu bar.

Display Shaded With Edges.

122) Click Shaded With Edges @ from the
Heads-up View toolbar.
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Modify the part color.
123) Right-click the SHAFT-COLLAR Part ® SHAFT-COLLAR
icon at the top of the FeatureManager.

124) Click the Appearances drop-down arrow.

125) Click the Edit color box as illustrated. The Color
PropertyManager is displayed. SHAFT-COLLAR is
displayed in the Selection box.

126) Select a light green color from the Color box.

127) Click OK + from the Color PropertyManager. View the
SHAFT-COLLAR in the Graphics window.

Save the SHAFT-COLLAR part.

]
128) Click Save . The SHAFT-COLLAR part is complete.
Note: all sketches should be fully defined.

LINKAGE Assembly

% EEESL >

@ Sen|
{A] Anil Part (SHAFT-COLLAR)
@] Soli Hidden Treeltems | Edit color ]

w @

[

%41 | Add to Library
ol
o Open Drawing

Color
Al
||£r|[513ndard V]

)

s

pd

00
*n® ™ Review the SHAFT-COLLAR Part

The SHAFT-COLLAR utilized an Extruded Boss/Base ®
feature. The Extruded Boss/Base feature adds material. An
Extruded feature required a Sketch Plane, sketch and depth.

The Sketch plane was the Front Plane. The 2D circle was

sketched centered at the Origin. A dimension fully defined the
overall size of the sketch. The default name of the feature was

Boss-Extrudel. Boss-Extrudel utilized the Mid Plane End

Condition. The Boss-Extrudel feature was symmetric about

the Front Plane.

S EIR[S[e] »

T
%
-5 History
..[&3) Sensors
+-[A] Annotations
3= Material <not specified>
..#% Front Plane
%% Top Plane
%% Right Plane
.. ], Origin
=@ Boss-Extrudel
- Sketchl
=@ Cut-Extrudel

& Sketch2

The Extruded Cut B feature removed material to create
the hole. The Extruded Cut feature default named was
Cut-Extrudel. The Through All End Condition option
created the Cut-Extrudel feature. Feature dimensions
were modified. The Edit Color option was utilized to
modify the part color.

N Click Options, Document Properties tab,
Dimension and click the Smart box to have the

dimension leader arrow head point inwards for ANSI.

|| Scale with dimension height

— - - X @ @
‘Smarti
Offset distances

=

— 0.236in

0.394in
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FLATBAR Part

The FLATBAR part fastens to the AXLE. %@

The FLATBAR contains nine, &.190in holes
spaced 0.51n apart.

The FLATBAR part is manufactured from

.090inch 6061 alloy. AXLE

Create the FLATBAR part. Utilize the new FLATBAR
Straight Slot Sketch & tool with an Extruded

Boss/Base ® feature. The Extruded feature
requires a 2D profile sketched on the Front Plane.

u]

Y
The Straight Slot Sketch tool automatically 1" N
applies design symmetry, (Midpoint and Equal / /
geometric relations). Create the 2D profile
centered about the Origin. Relations

First Point Second Point

control the size and position of [4.83]
entities with constraints. @190 }

. ; n )
Utilize an Extruded Cut & feature

to create the first hole. This is the
seed feature for the Linear Pattern.

(ooooé;—oooo)

Utilize a Linear Pattern %53 feature to create
the remaining holes. A Linear Pattern creates
an array of features in a specified direction.

e
“¥* Add relations, then dimensions. This keeps the user from having too many
unnecessary dimensions. This also helps to show the design intent of the model.

Dimension what geometry you intent to modify or adjust.

Activity: FLATBAR Part-Extruded Base Feature

Create a New part.

129) Click New O from the Menu bar. The New SolidWorks New SolidWorks Document
Document dialog box is displayed. The Templates tab is the [ Templates | Tutorial|
default tab. Part is the default template from the New h - -
SolidWorks Document dialog box.
130) Double-click Part. The Part FeatureManager is displayed. = ety e
Save the part. Be -9 -[5]e
131) Click Save As from the drop-down Menu bar. [ | save
\m Save As
@ Save All
32 | Publish eDrawings File
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132) Enter FLATBAR for File name in the
SW-TUTORIAL-2014 folder

133) Enter FLAT BAR 9 HOLES for
Description.

134) Click Save. The FLATBAR
FeatureManager is displayed.

Set the Dimension standard and part units.
135) Click Options -E:l, Document
Properties tab from the Menu bar.

136) Select ANSI from the Overall drafting

LINKAGE Assembly

0 Save As

@Q.‘ » David » Documents » 2014 SW Tutorial » SW-TUTORIAL-2014 »

Organize ~  New folder

Name
DFMXpress

Favorites
M Desktop

J Downloads Drawing Solutions

@ Recent Places End of chapter 1 model summary
End of chapter 2 model summery
End of chapter 4 model summary
L0Go

Pneumatic Components

J Libraries
, Documents

& Music
SimulationXpress

SolidWorks CSWA Model Folder

S, Pictures
8 Videos

& Homegroup M| <

File name: FLATBARSLDPRT

SustainabilityXpress 4172

Save as type: [Part (*prtsldprt) {

Description: FLAT BAR 9 HOLES |

standard drop-down menu.
137) Click Units.

138) Click IPS, [MMGS] for Unit
system.

139) Select .123, [.12] for Length
units Decimal places.

140) Select None for Angular units
Decimal places.

141) Click OK to set the document
units.

Insert a new sketch for the Extruded

Base feature.

142) Right-click Front Plane from
the FeatureManager. This is
the Sketch plane.

143) Click Sketch o from the
Context toolbar as illustrated.
The Sketch toolbar is
displayed.

Utilize the Consolidated Slot

9 save as
Save as copy and continue
Save as copy and open

) Hide Folders

nclude all referenced components
Add prefix

Add suffix avances

o]

—
System Options| Document PranrﬁEs‘l‘—

Drafting Standard
[+ Annotations
- Dimensions

- Virtual Sharps
Tables
Detailing
Grid/Snap

Units «

Maodel Display

Overall drafting standard

~

150
DIN
s
BSI
GOST
GB

System Options| Document Properties |

Drafting Standard
- Annotations
imensions

irtual Sharps

Unit system

) MKS (meter, kilogram, second)
) 0G5 (centimeter, gram, second)
) MMGS (milimeter, gram, second)

Sketch toolbar. Apply the Centerpoint

Straight Slot Sketch tool. The Straight
Slot Sketch tool provides the ability to
sketch a straight slot from a center
point. In this example, use the origin as
your center point.

144) Click the Centerpoint Straight Slot

tool from the Sketch toolbar. The
Slot PropertyManager is displayed.

(- Tables l@ IP5 (inch, pound, second)

Detailing " © Custom

Grid/Snap

Units Type Unit | Decimals

Mé&_ )l Display Basic Units

Material Properties Length P REER

Image Quality - _ .

Sheet Metal Dual Dimension Length inches .12

Plane Display Angle degrees None =
A=Y o
f? ™)
“® FLATBAR (Default<<Default>_

(&l Sensors

#/{4] Annotations

@ Rig
il Ori

2 | 3D Sketch On Plane

Section View
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Create the Straight Slot with three points.
145) Click the Origin. This is your first point.

146) Click a point directly to the right of the
Origin. This is your second point.

147) Click a point directly above the second
point. This is your third point. The Straight
Slot is displayed.

148) Click OK + from the Slot PropertyManager.

View the Sketch relations.

149) Click View, Sketch Relations from the
Menu bar menu. View the sketch relations in
the Graphics window.

Deactivate the Sketch relations.

150) Click View, un-check Sketch Relations from
the Menu bar. The Straight Slot Sketch tool
provides a midpoint relation with the Origin
and Equal relations between the other sketch
entities.

Add a dimension.

151) Click the Smart Dimension £ tool from the
Sketch toolbar.

152) Click the horizontal centerline.

153) Click a position above the top horizontal line in the Graphics

window.
154) Enter 4.000in, [101.6] in the Modify dialog box.

SolidWorks 2014 Tutorial

\
o

First Point Second Point

HEREE

_—ﬂm_j

4
Slot Types

] ( ]
Tz Tz
—
"132 "““

Add dimensions

»

Parameters
(s  0.00in
(=,  0.00in
OE 1 41615603in

= 4.44455124in

>

4 F 4 F 4 4

155) Click the Green Check mark * in the Modify dialog box.

156) Click the right arc of the FLATBAR.

157) Click a position diagonally to the
right in the Graphics window.

158) Enter .250in, [6.35] in the Modify |
dialog box.

159) Click the Green Check mark ¥ in C*_ ''''' e T T ‘D

the Modify dialog box. The black
sketch is fully defined.
w1
“¥* Model about the Origin, this
provides a point of reference for your

dimensions to fully define the sketch.

w1

“¥* It’s considered best practice to

[4.35]
R.250

fully define all sketches in the model. However; there are times when this is not practical.
Generally when using the Spline tool to create a freeform shape.
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Extrude the sketch to create the Base (Boss-Extrude1) feature.

160) Click Extruded Boss/Base ® from the Features toolbar.
The Boss-Extrude PropertyManager is displayed.

161) Enter .090in, [2.29] for Depth. Accept the default conditions.

162) Click OK + from the Boss-Extrude PropertyManager.
Boss-Extrude1 is displayed in the FeatureManager.

LINKAGE Assembly

;?DISSOUDWOQK‘S File Edit View Insert

uded | Revolved & Lofted Boss/Base

@ Py 'E{ Swept Boss/Base
Extr
BESJBase Boss/Base

] Boundary Boss/Base

Feat 'res | Sketch | Sheet Metal | Evaluate

%l Extruded Boss/Base >
E Extrudes a sketch or selected
-

< 3
® S sketch contours in one or two -

[t directions to create a solid

Fit the model to the Graphics window.

lﬁ feature.

163) Press the f key.

Save the FLATBAR part.
164) Click Save .

2 Click View, Origins from
the Menu bar menu to display
the Origin in the Graphics
window.

w1

use the most direct tool or process.

“¥* The book is designed to expose the new SolidWorks user to
many different tools, techniques and procedures. It may not always

)gx&r

From

R

Sketch Plane -

Direction 1

R

\(f,\‘ 5. 090in <
®

Draft outward

2

g N

"
ks

[ pirection 2

‘ ["] Thin Feature

[Selected

Activity: FLATBAR Part-Extruded Cut Feature

Insert a new sketch for the Extruded Cut Feature.

165) Right-click the front face of the Boss-
Extrude1 feature in the Graphics window. This
is the Sketch plane. Boss-Extrude1 is
highlighted in the FeatureManager.

166) Click Sketch E from the Context toolbar as
illustrated. The Sketch toolbar is displayed.

Display a Front view - Hidden Lines Removed.

EER-@-%@
5‘%@#‘%&@

| Lasso Selection
Zoom/Pan/Rotate

Recent Commands

_Skatch EECUOH

Face

4| 3D Sketch On Plane

p

167) Click Front view @ from the Heads-up View toolbar.

168) Click Hidden Lines Removed 0 from the Heads-up View
toolbar.

The process of placing the mouse pointer over an existing

LA WEND- oo @ -

e

& @]

g,g@@{L

[ = Rwn i ==!

[Ex |

arc to locate its center point is called “wake up”.

w1
“¥* Rename a feature or sketch for clarity. Slowly click the
feature or sketch name twice and enter the new name when the

old one is highlighted.
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Wake up the Center point. Center point
169) Click the Circle @ Sketch tool from the Sketch toolbar. of the arc e
The Circle PropertyManager is displayed.
L
170) Place the mouse pointer on the left arc. Do not click. The %
center point of the slot arc is displayed. '5<> ------

171) Click the center point of the arc.

172) Click a position to the right of the center point to create
the circle as illustrated.
Add a dimension. %

173) Click the Smart Dimension £ Sketch tool.

174) Click the circumference of the circle.

175) Click a position diagonally above and to the left of [483]
the circle in the Graphics window. @ 1 90

176) Enter .190in, [4.83] in the Modify box.

177) Click the Green Check mark ¥ in the Modify
dialog box. %‘33]
Display an Isometric view - Shaded With Edges. ']90

178) Click Isometric view @ from the Heads-up View
toolbar.

179) Click Shaded With Edges @ from the Heads-up
View toolbar.

Insert an Extruded Cut feature.
180) Click the Features tab from the CommandManager.

_ [4.83]
181) Click Extruded Cut . from the Features toolbar. .190
The Cut- Extrude PropertyManager is displayed.

182) Select Through All for End Condition in Direction 1.
The direction arrow points to the back. Accept the
default conditions.

183) Click OK # from the Cut-Extrude
PropertyManager. The Cut-Extrude1 feature is
displayed in the FeatureManager.

Direction 1 3

Save the FLATBAR part. (=]
| "l g
184) Click Save il / 7

w1

¥ Think design intent. When do you use various _
End Conditions? What are you trying to do with the L]
design? How does the component fit into an Assembly?

[C]Flip side ko cuk
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The blue Cut-Extrudel icon indicates that the feature is selected.

Select features by clicking their icons in the FeatureManager or by
selecting their geometry in the Graphics window.

w1
-~ s

When you create a new part or assembly, the three default
Planes (Front, Right and Top) are align with specific views. The

LINKAGE Assembly

= A E ) »
¥

[% FLATBAR (Default<<Default>_|
-89 History
(&3] Sensors

+-[&] Annotations
8= Material <not specified >
% Front Plane

% Top Plane
Plane you select for the Base sketch determines the orientation of % Right Plane
the part. .4, Origin
r-{[g Boss-Extrudel
=] Cut-Extrudel]
Activity: FLATBAR Part-Linear Pattern Feature
Create a Linear Pattern feature.
185) Click the Linear Pattern i tool from the
Features toolbar. The Linear Pattern 4
PropertyManager is displayed. Cut- %f‘;{]}
Extrude1 is displayed in the Features to OrEsiml__
Pattern box. Note: If Cut-Extrude1 is Shecing: (22000

not displayed, click inside the Features
to Pattern box. Click Cut-Extrude1 from
the fly-out FeatureManager.

186) Click the top edge of the Boss-
Extrude feature for Direction1 in the
Graphics window. Edge<1> is
displayed in the Pattern Direction box.

187) Enter 0.5in, [12.70] for Spacing.

188) Enter 9 for Number of Instances.
Instances are the number of
occurrences of a feature.

189) The Direction arrow points to the right.

Click the Reverse Direction
button if required.

190) Check Geometry Pattern from the
Options box.

191) Click OK + from the Linear Pattern
PropertyManager. The LPattern1
feature is displayed in the
FeatureManager.

tERe[e >
&3 :

%@ FLATBAR (Default< <Default> |
(&l Sensors
+{a] Annotations

= Material <not specified>
-4 Front Plane
-4 Top Plane
- Right Plane
. Origin
=& Boss-Extrudel
L@ Sketchl
& Cut-Extrudel

L@ Sketch2

-388 L Patternl

@
[Extrude1 )

EIEAEIE)

(333 Linear Pattern ?
o K

»

Direction 1

A |Edge<1s

. [/

> |0.500in =

%2

4

«

|Direction 2

»

Features to Patte)

8 | Cut-Extrudel

| Faces to Pattern ¥
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|lnstanoes to Skip

Options &

Vagghketch
Geometry pattern

Propagate visual
properties

(" Full preview

(@) Partial preview
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Save the FLATBAR part. Vindow | Hep 9
i H Vi‘é\\?\lport
192) Click Save . The FLATBAR part is complete. 8 | o windoww
Close all documents. Cascarz
I. k W | A"f h M E Tile Horizonkally
193) Clic indows, Close rom the Menu bar. B | e vertically
w1 Arrange Icons
B . e e
A To remove Tangent edges, click =
Display/Selections from the Options menu, check the " Relations/Snaps Ao selecton n HLR and shaded modes
Dis j/Selection)| Part/Assembly tangent edge display
Removed bOX Perfnrn:e As visible
Assemblies As phantom
External References Removed

>

sl-"“"‘\-l.n T
é; o 3 \ JFLATBAR (Default<<Default-_|
ot Review the FLATBAR Part 48] History

-.[&] Sensors
i-[A] Annotations

The FLATBAR part utilized an Extruded Boss/Base ® feature as

.= Material <not specified >

the first feature. The Sketch plane was the Front Plane. The 2D %S Front Plane
sketch utilized the Straight Slot Sketch tool to create the slot -2 Top Plane
profile. % Right Plane
1. Origin
You added linear and radial dimensions to define your sketch. - BD;E:EM
You applied the Extruded Boss/Base feature with a Blind End _%t;:u el
Condition in Direction 1. Boss-Extrudel was created. B Sketch?

28 LPatternl

You created a circle sketch for the Extruded Cut feature on the
front face of Boss-Extrudel. The front face was your Sketch plane

for the Extruded Cut feature. The Extruded Cut & feature

removed material to create the hole. The Extruded Cut feature

default name was Cut-Extrudel. The Through All End Condition option in Direction 1
created the Cut-Extrudel feature. The Cut-Extrudel feature is the seed feature for the
Linear Pattern of holes.

The Linear Pattern ##% feature created an array of 9 holes, equally spaced along the
length of the FLATBAR part.

LINKAGE Assembly

An assembly is a document that contains two or more parts. An assembly inserted into
another assembly is called a sub-assembly. A part or sub-assembly inserted into an
assembly is called a component. The LINKAGE assembly consists of the following
components: AXLE, SHAFT-COLLAR, FLATBAR and AirCylinder sub-assembly.

Establishing the correct component relationship in an assembly requires forethought on

component interaction. Mates are geometric relationships that align and fit components in
an assembly. Mates remove degrees of freedom from a component.
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Mate Types

Mates reflect the physical behavior of a component in an
assembly. The components in the LINKAGE assembly utilize
Standard mate types. Review Standard, Advanced and
Mechanical mate types.

Standard Mates:

Components are assembled with various mate types. The
Standard mate types are:

Coincident Mate: Locates the selected faces, edges, or planes so
they use the same infinite line. A Coincident mate positions two
vertices for contact

Parallel Mate: Locates the selected items to lie in the same
direction and to remain a constant distance apart.

Perpendicular Mate: Locates the selected items at a 90 degree
angle to each other.

Tangent Mate: Locates the selected items in a tangent mate. At
least one selected item must be either a conical, cylindrical,
spherical face.

Concentric Mate: Locates the selected items so they can share
the same center point.

Lock Mate: Maintains the position and orientation between two
components.

Distance Mate: Locates the selected items with a specified
distance between them. Use the drop-down arrow box or enter the
distance value directly.

Angle Mate: Locates the selected items at the specified angle to
each other. Use the drop-down arrow box or enter the angle value
directly.

There are two Mate Alignment options. The Aligned option
positions the components so that the normal vectors from the
selected faces point in the same direction. The Anti-Aligned
option positions the components so that the normal vectors from
the selected faces point in opposite directions.
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EIE A=

| Mate

¢ R9D

% Mates|| & Analysis

Mate Selections

»
»

L

Standard Mates

»

Coincident
Parallel
Perpendicular
Tangent
Concentric
E Lock

1.00mm

30.00deg

m

‘ Advanced Mates

<«

‘ Mechanical Mates

<«

‘ Mates

<«

Options

»

Add to new folder

| Show popup dialog

|T| Lock

0

I || 1.00mm
imensi-:-n

N
Mate alignmenk:

B3 Ga)

Mate alignment;

&9

Advanced Mate .ﬂ.nti—.ﬂ.lignedh

&«
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Advanced Mates:
The Advanced mate types are:

Symmetric Mate: Positions two selected entities to be
symmetric about a plane or planar face. A Symmetric Mate does
not create a Mirrored Component.

Width Mate: Centers a tab within the width of a groove.

Path Mate: Constrains a selected point on a component to a
path.

Linear/Linear Coupler Mate: Establishes a relationship
between the translation of one component and the translation of
another component.

Distance (Limit) Mate: Locates the selected items with a
specified distance between them. Use the drop-down arrow box
or enter the distance value directly.

Angle Mate: Locates the selected items at the specified angle to
each other. Use the drop-down arrow box or enter the angle
value directly.

Mechanical Mates:
The Mechanical mate types are:

Cam Mate: Forces a plane, cylinder, or point to be tangent or
coincident to a series of tangent extruded faces.

Slot Mate: Mate bolts to straight or arced slots and you can mate
slots to slots. Select an axis, cylindrical face, or a slot to create
slot mates.

Hinge Mate: Limits the movement between two components to
one rotational degree of freedom.

Gear Mate: Forces two components to rotate relative to one
another around selected axes.

SolidWorks 2014 Tutorial

»

Advanced Mates

| Symmetric

190 width

| Path Mate

£ | Linear/Linear Coupler

=l 1.00mm

/s | 30.00deg

«

|Mechanical Mates

&«

| Mates

»

Options

Add to new folder
v/ | Show popup dialog

V| Show preview

Use for positioning only

fi=2) 1.00mm

=

I 1.00mm =
" -
¥ 1.00rmm =

»

Mechanical Mates

| Cam

@ Slot

| Hinge

&2 Gear

£ Rack Pinion
% Screw

4 Universal Joint

R4

Mates

»

Options

Add to new folder
V| Show popup dialog
V' | Show preview

Use for positioning only

Rack Pinion Mate: Provides the ability to have Linear translation of a part, rack causes

circular rotation in another part, pinion, and vice versa.

Screw Mate: Constrains two components to be concentric, and adds a pitch relationship
between the rotation of one component and the translation of the other.
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LINKAGE Assembly

Universal Joint Mate: The rotation of one component (the output shaft) about its axis is
driven by the rotation of another component (the input shaft) about its axis.

Example: Utilize a Concentric mate between the AXLE cylindrical face and the
FLATBAR Extruded Cut feature, (hole). Utilize a Coincident mate between the
SHAFT-COLLAR back face and the FLATBAR front flat face.

The LINKAGE assembly requires the AirCylinder assembly.
The AirCylinder assembly is located in the Pneumatic

Components folder.

Pneumatic Components
SolidWorks CSWA Model Folder

Templates

Activity: AirCylinder Assembly-Open and Save As option

Download all needed folders and files to your local hard drive.
194) Download the folders and files from the SW-TUTORIAL-2014 folder

to your hard drive. Work from your hard drive.

Create a new assembly.

195) Click New O from the Menu bar. The New SolidWorks Document
dialog box is displayed. The Templates tab is the default tab.

196) Double-click Assembly from the New SolidWorks Document dialog

box. The Begin Assembly PropertyManager

is displayed.
197) Click the Browse button.

198) Browse to the SW-TUTORIAL-
2014\Pneumatic Components folder.
Note: Open models are displayed in the
Open documents box.

199) Click the Filter Assemblies
(*.asm;*sldasm) button in the Open dialog
box to view assembly documents.

200) Double-click the AirCylinder assembly
from the SW-TUTORIAL-2014\Pneumatic
Components folder. The AirCylinder

SW-TUTORIAL 2014

Name

Chapter 1 Homework
Chapter 2 Homework
Chapter 3 Homework
Chapter 4 Homework
Chapter 5 Homework
Chapter 5 Models
DFMXpress

Drawing Solutions
LOGO

Multi-media

Pneumatic Components

L

New SolidWorks Document

Templates

Part/Assembly to Insert 3
Open documents:
@ AXLE

W FLATBAR

8 SHAFT-COLLAR

Thumbnail Preview ¥

Options E

Il Start command when creating
new assembly

[¥] Graphics preview

assembly is displayed in the Graphics
window.

w1
-~ s

Mate to the first component added to the

assembly. If you mate to the first component or base

SolidWorks CSWA Model Folder [ make virtual
Templates [~ Envelope
Quick Filter: U@U ‘H

Assembly (*.asm; sI Filter &= emblle (*.asm; *.sldasm)

[ open [+] [ cance | ’T

component of the assembly and decide to change its
orientation later, all the components will move with it.
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L

“¥* Determine the static and dynamic behavior of mates in
each sub-assembly before creating the top level assembly.

(T~

W@ Asseml (Default<Display Statq

Resolve an Assembly. Right-click the assembly name or (@ Sensors
component name from the FeatureManager. Click Set & Annotations

Lightweight to Resolved. ~& Front Plane
- Top Plane

201) Click OK + from the Begin Assembly PropertyManager -& Right Plane
to fix the AirCylinder assembly in the Graphics window. . Origin

The (f) symbol is placed in front of the AirCylinder name in 9 () AirCylinder<1> (Default<[]
the FeatureManager. - Mates

202) If required, click Yes to Rebuild.

203) Click Save As from the Menu bar.

204) Select SW-TUTORIAL-2014 for Save in folder.
205) Enter LINKAGE for file name.

206) Click the Advanced button. An assembly and
drawing document has part\component references.
You must save the assembly document and all of
the reference components to the same folder.

207) Click the Browse button from R
the Specify folder for selected

Name
Ite ms 5% Assem1SLDASM
. 5 AirCylinder.SLDASM
5 NCJ22005Z-MP.SLDASM
% NCJ2Tubes.SLDPRT

Include Toolbox parts [¥]Include broken references © Nested view Flat view

208) Select the SW-TUTORIAL- e
2014 folder. S

@ pneumatic-cylinder-bracketSL | ¢
@ RodClevisSLDPRT

209) Click OK from the Browse For R T,
Folder dialog box.

210) Click Save All. The LINKAGE Specty o or st e
assem bly FeatureManager |S CAUsers\David\Documents\2014 SW Tutorial

. |save all as copy (opened documents remain unaffected)
displayed.
Use the Pack and Go option to - o) st

save an assembly or drawing
document with references.

) Pack and Go. (0 ]

Select files to be saved to the specified Pack and Go folder. Note: unchecked files must be
made available to successfully rendsr the model,

\ [l Include drawings [ Inelude custorn decals, appearances and scenes @ Mested view
[T Include simulation resulks Include defaul decals, sppearances snd scenes @ Flat view
Name In Folder Save To Name Save To Folder -

Assemi sidasm File Not Foun | Asseml.sidasm C:\Users\h\Documents

o
LA™ Y

zl_

The book is design to expose

. 5 QQAIrCyinder SLOASH C:\Users\h\Do | AirCylinder.SLDASM C\Users\n\Documents | —

the SolidWorks user to numerous S As3054.5LDASH C:\Users\h\Do | As3054.5LDASM nDocuments |
§A53054 Body.SLDPRT C:\Users\h\Do | AS3054 Body.SLDPRT

tOOlS and pI‘OCGdureS. It may 1’10t S TNCI22005Z WP SLDASH C:\Users\n\Do | NCJ22005Z-MP.SLDASM

W NCI2H=adCover SLOPRT | CUsers\h\Do | NCI2HeadCover SLDPRT
=T NCI2RodCover. SLOPRT | C:\Users\n\Do | NCI2RodCover SLDPRT \m\Documents

TRNCI22005Z-MPSLDASH | cviisersihiDa | NCIZ20057-MP.SIDASM CAllsars\hDarumants
" »

@esserblies 4 Gy Parts 7 Drawings: 0[] Other 0 5 Totak 11 Seloct/ Rleplaca

\h\Documents

always use the simplest and most
direct process.

~sREREE

@ Savetofoder  CUsershiDocuments
() Save to Zip file: Browse.

[ e prefis ] e sufiv

Flatten to single folder Email after packaging
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Assemble the AXLE to the holes in the RodClevis. pLEEL .
LINKAGE (Default<Display Stat
Quick mate is a procedure to mate components together +{ Sensors

(Standard Mates only) in SolidWorks. No command (click Mate Ea-g Annotations

from the Assembly CommandManager) needs to be executed. B :Z:;E:Ze

Make two selections and a Quick Mate pop-up appears below the | - right plane

context toolbar. Select your mate and you are finished. This mate | & Origin

behavior is similar to the way you add sketch relations, in that it | ®® ) AiCylinder<1> (Default<Q

only presents mates that are valid for the items selected. At this E;;‘iiﬁ;iions
time you cannot use this procedure on planes or axes. % Front
~%: Top
Display the RodClevis component in the FeatureManager. % Right
211) Expand the AirCylinder assembly in the FeatureManager. L Origin
_ . 9 (f) NCJ22005Z MP<1> (De|
212) Click RodClevis<1> from the FeatureManager. Note: The % RodClevis<1> (Default< <]
RodClevis is displayed in blue in the Graphics window. [% As3054<1> (Default<Defa
If required hide the Origins. il
A Mates

213) Click View, un-check Origins from the Menu bar.

The AirCylinder is the first component in the
LINKAGE assembly and is fixed (f) to the
LINKAGE assembly Origin.

Display an Isometric view.
214) Click Isometric view ® .

Insert the AXLE part.
215) Click the Assembly tab in the CommandManager.

*
Click the Insert Components &P Assembly tool.
The Insert Component PropertyManager is
displayed.

216) Click the Browse button.

217) Browse to the SW-TUTORIAL-2014
folder. Note: If AXLE is active, double-
click AXLE from the Open documents
box. Skip the next few steps.

218) Click the Filter Parts (*.prt;*sldprt)
button in the Open dialog box to view

part documents. Q““””tﬁ"ﬁ ‘I

[Part (prtsidpr) | Fiter Parts (it *sidprt) |
219) Double-click AXLE from the SW- ComE [ o | %
TUTORIAL-2014 folder. m
‘ Extrudel of AXLE<1>

220) Click a position to the front of the
AirCylinder assembly as illustrated.

Enlarge the view.
221) Zoom in on the RodClevis and the
AXLE.
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Insert a Concentric mate.
222) Click the inside front hole face of the RodClevis.
The cursor displays the face feedback symbol.

223) Hold the Ctrl key down.

224) Click the long cylindrical face of the AXLE. The
cursor displays the face feedback symbol.

B9Ra s S H
@- %@

225) Release the Ctrl key. The Mate pop-up menu is
displayed.

NEEEER]

226) Click Concentric from the Mate pop-up menu.
The AXLE is positioned concentric to the
RodClevis hole.

Move the AXLE.
227) Click and drag the AXLE left to right. The AXLE
translates in and out of the RodClevis holes.

The Mate Pop-up toolbar is displayed after
selecting the two cylindrical faces. The Mate Pop-
up toolbar minimizes the time required to create a
mate.

w1

“¥* Position the mouse pointer in the middle of the
face to select the entire face. Do not position the
mouse pointer near the edge of the face. If the
wrong face or edge is selected, click inside the

Graphics window to deselect the entity.

w1

AR The Quick Mates procedure (SP0), does not
work with planes.

Display a Top view.
228) Click Top view & .

Insert a Coincident mate.

229) Click the Mate S tool from the
Assembly toolbar. The Mate
PropertyManager is displayed. If
required, right-click Clear Selections
inside the Mate Selections box.

Expand the LINKAGE assembly and

components in the fly-out FeatureManager.

230) Expand the LINKAGE assembly from
the fly-out FeatureManager.
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LINKAGE Assembly

231) Expand the AirCylinder /LEF@ LINKAGE (Default<Display State-1)

assembly from the fly-out i Sensors
FeatureManager. el Annotations
-%: Front Pl
232) Expand the AXLE part Lo T;C;nplajge
from the fly-out 5 Right Plane
FeatureManager. 1, Origin

233) Click the Front Plane of /ﬁ*
the AirCylinder assembly
from the fly-out
FeatureManager.

234) Click the Front Plane of
the AXLE part from the fly-

B (f) ArCylinder<1> (Default<Default_| [ &

@ (f) AirCylinder<1> (Default<
B (1) AXLE<1> (Default<<Defa
-] Mates in LINKAGE

Hil Sensors

=HA] Annotations

3= Material <not spedified>

& Tol Plane
—3%: Right Plane
~k Crigin
rHE Extrudel
=i Mates

out FeatureManager. The

selected planes are
displayed in the Mate
Selections box. Coincident mate is selected
by default. |
235) Click the Green Check mark ¥ . =_|_| T ]: ¢
236) Click OK ¥ from the Mate e
PropertyManager. 1 [&]
The AirCylinder Front Plane and the AXLE L] PERTIENTES
Front Plape are Commdgnt. The AXLE is o S
centered in the RodClevis. —
Gyt Front@AirCylinder-1@L
N
e
2 Display the Mates in the FeatureManager
to check that the components and the mate types correspond to iRl 1
the design intent. Note: If you delete a mate and then recreate it, ® L1645l (BBl Sk

the mate numbers will be in a different order.

Display an Isometric view.
237) Click Isometric view Ea

Display the Mates in the folder.
238) Expand the Mates folder in the FeatureManager. View the
created mates.

(&l Sensors
[+{A] Annotations
%% Front Plane
-4 Top Plane
<& Right Plane
~% Origin
B (f) AirCylinder<1> (Default<Def

f% (-) AXLE<1> (Default<<Default
00 Mates

~@ Concentricl (AirCylinder<1>)
A Coincident2 (AirCylinder<1>

Activity: LINKAGE Assembly-Insert FLATBAR Part

Insert the FLATBAR part.

*
239) Click the Insert Components e Assembly tool. The
Insert Component PropertyManager is displayed.

240) Click the Browse button.
241) Browse to the SW-TUTORIAL-2014 folder.
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p%soummggg File Edit View Insert T

T
Edit Insert Mate Linear 5
Component Com;fﬁnems Compone..

A bly [ Layo 't [ Sketch [ Evaluate [ Offid
- 1
? E;“Qm Insert Components

Adds an existing part or
@ LINKAGE (Def subassembly to the assembly.
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242) Click the Filter Parts
(*.prt;*sldprt) button in the Open
dialog box to view part
documents.

243) Double-click FLATBAR.

Place the component in the assembly.

244) Click a position in the Graphics
window as illustrated. Note: Use
the z key to Zoom out if required.

Enlarge the view.

245) Zoom in on the AXLE and the
left side of the FLATBAR to
enlarge the view.

Insert a Concentric mate.
246) Click the inside left hole face of
the FLATBAR.

247) Hold the Ctrl key down.

248) Click the long cylindrical face
of the AXLE.

249) Release the Ctrl key. The Mate
pop-up menu is displayed.

250) Click Concentric from the Mate
pop-up menu.

Fit the model to the Graphics window.

251) Press the f key.

Move the FLATBAR.

252) Click and drag the FLATBAR.
The FLATBAR translates and
rotates along the AXLE.

Insert a Coincident mate.
253) Click the front face of the
FLATBAR.

254) Rotate the model view the back
face of the RodClevis.

255) Hold the Ctrl key down.

256) Click the back face of the
RodClevis as illustrated.

257) Release the Ctrl key. The Mate
pop-up menu is displayed.

258) Click Coincident from the Mate
pop-up menu.

SolidWorks 2014 Tutorial

Quick Fi\tan@]

[Paﬁ (*.prt;*.sldprt) I Filter Parts (*.prt; *.sldprt)

[ Open Iv] l Cancel ]

BR@Barla S ko
e-E
hEeE L @a
N [L] o] [ 3]~
Concentrici

BB ld Sk
e-2E
HEal@Ea

ANDEHR
-

)
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Display an Isometric view.
259) Click Isometric view @ .

Insert the second FLATBAR component.
*

260) Click the Insert Components e Assembly
tool. The Insert Component PropertyManager
is displayed.

261) Click the Browse button.

262) Browse to the SW-TUTORIAL-2014 folder.

263) Click the Filter Parts (*.prt;*sldprt) button in
the Open dialog box to view part documents.

264) Double-click FLATBAR.

265) Click a position to the front of the
AirCylinder in the Graphics window as
illustrated.

Enlarge the view.
266) Zoom in on the second FLATBAR and
the AXLE.

Insert a Concentric mate.
267) Click the left inside hole face of the
second FLATBAR.

268) Hold the Ctrl key down.

269) Click the long cylindrical face of the
AXLE.

270) Release the Ctrl key. The Mate pop-menu is
displayed.

271) Click Concentric from the Mate pop-up
menu.

272) Click and drag the second FLATBAR to the
front.

Fit the model to the Graphics window.
273) Press the f key.

w1
“¥* The book is designed to expose the new
SolidWorks user to many different tools,
techniques and procedures. It may not always

use the most direct tool or process.
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Insert a Coincident mate.

274) Press the left arrow key
approximately 5 times to
rotate the model to view the
back face of the second
FLATBAR.

275) Click the back face of the
second FLATBAR.

276) Press the right arrow key
approximately 5 times to
rotate the model to view the
front face of the RodClevis.

277) Hold the Ctrl key down.
278) Click the front face of the RodClevis.

279) Release the Ctrl key. The Mate pop-up menu is
displayed.

280) Click Coincident from the Mate pop-up menu.

Insert a Parallel mate.
281) Press the Shift-z keys to Zoom in on the model.

282) Click the top narrow face of the first FLATBAR.
283) Hold the Ctrl key down.

284) Click the top narrow face of the second FLATBAR.
285) Release the Ctrl key.

286) Click Parallel N from the Mate pop-up menu.
Display an Isometric view.

287) Click Isometric view @

Move the two FLATBAR parts.

288) Click and drag the second FLATBAR. Both FLATBAR

parts move together.

View the Mates folder.
289) Expand the Mates folder from the FeatureManager.
View the created mates.

w1
‘¥ Determine the static and dynamic behavior of
mates in each sub-assembly before creating the top

level assembly.

5 Utilize the Search feature in the Systems Options
dialog box to quickly locate information for System
Options or Document Properties.
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PeHale SkE
-2
HEa L Ba

NNEEER

Coincident

AN -]

A N

2% R )
-2
K L@

\\3 [ Mates

-@ (f) AirCylinder<1> (Default<Default Display|
-Q (-) AXLE <1 (Default < <Default>_Display St
@ (-) FLATBAR<1> (Default<<Default>_Displa|
-% (-) FLATBAR<2> (Default<<Default>_Displa

--(@ Concentricl (AirCylinder<1>AXLE<1>)
« Coincidentl (AirCylinder<1=AXLE<1>)
(@ Concentric2 (AXLE<1> FLATBAR<1>)
- Coincident2 (AirCylinder<1>FLATBAR<1
© Concentric3 (AXLE<1> FLATBAR<2>)
- Coincident3 (AirCylinder<1> FLATBAR <2
..%y Parallell (FLATBAR<1>FLATBAR<2>)
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Activity: LINKAGE Assembly-Insert SHAFT-COLLAR Part

Insert the first SHAFT-COLLAR.

i
290) Click the Insert Components e Assembly
tool. The Insert Component PropertyManager is
displayed.

291) Click the Browse button.
292) Browse to the SW-TUTORIAL-2014 folder.

293) Click the Filter Parts (*.prt;*sldprt) button in
the Open dialog box to view part documents.

294) Double-click SHAFT-COLLAR.

295) Click a position to the back of the AXLE as
illustrated.

Enlarge the view.

296) Click the Zoom to Area Q tool.

297) Zoom-in on the SHAFT-COLLAR and the AXLE
component.

Deactivate the tool.

298) Click the Zoom to Area Q tool.

Insert a Concentric mate.
299) Click the inside hole face of the SHAFT-
COLLAR.

300) Hold the Ctrl key down.

BeHw RSk B
"‘|j
R 1BA

301) Click the long cylindrical face of the
AXLE.

302) Release the Ctrl key. The Mate pop-up
menu is displayed.

303) Click Concentric from the Mate pop-up
menu.

Insert a Coincident mate.
304) Press the Shift-z keys to Zoom in
on the model.

305) Click the front face of the
SHAFT-COLLAR as illustrated. }

306) Rotate the model to view the
back face of the first FLATBAR.

307) Hold the Ctrl key down.
308) Click the back face of the first FLATBAR.

309) Release the Ctrl key. The Mate pop-up menu is
displayed.

Barle Sk H
"_%,j

310) Click Coincident from the Mate pop-up menu.
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Display an Isometric view.
311) Click Isometric view Q
Insert the second SHAFT-COLLAR.
]

312) Click the Insert Components =
Assembly tool. The Insert Component
PropertyManager is displayed.

313) Click the Browse button.
314) Browse to the SW-TUTORIAL-2014 folder.

315) Click the Filter Parts (*.prt;*sldprt) button
in the Open dialog box to view part
documents.

316) Double-click SHAFT-COLLAR.
317) Click a position near the AXLE as illustrated.

Enlarge the view.
318) Click the Zoom to Area Q tool.

319) Zoom-in on the second SHAFT-COLLAR
and the AXLE to enlarge the view.

320) Click the Zoom to Area Q tool to
deactivate the tool.

Insert a Concentric mate.
321) Click the inside hole face of the second
SHAFT-COLLAR.

322) Hold the Ctrl key down.

323) Click the long cylindrical face of the
AXLE.

324) Release the Ctrl key. The Mate pop-up
menu is displayed.

325) Click Concentric from the Mate pop-up menu. N

Insert a Coincident mate.
326) Click the back face of the second SHAFT-COLLAR.

327) Rotate to view the front face of the second FLATBAR.
328) Hold the Ctrl key down.
329) Click the front face of the second FLATBAR.

330) Release the Ctrl key. The Mate pop-up menu is
displayed.

331) Click Coincident from the Mate pop-up menu.

xS
-w
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View the created Mates.
332) Expand the Mates folder. View the \LEI"W Mates
created mates. - Concentricl (AirCylinder<1> AXLE<1:>)

..... .« Coincidentl (AirCylinder<1>AXLE<1>)
-8 Concentric2 (AXLE<1> FLATBAR<1>)

----- £ Coincident2 (AirCylinder<1>FLATBAR<1>
-{Q) Concentric3 (AXLE<1>FLATBAR<2>)
..... .« Coincident3 (AirCylinder<1> FLATBAR <25
..... * Parallell (FLATBAR<1> FLATBAR<2>)

Display an Isometric view.
333) Click Isometric view @

Fit the model to the Graphics window.
334) Press the f key.

Save the LINKAGE assembly.

|-
335) Click Save . Click Rebuild and Save @ Concentric4 (AXLE<1>,SHAFT-COLLAR<1
the document. The LINKAGE assemblyis | < Coincident4 (FLATBAR<1> SHAFT-COLLAR
complete.

-{@) Concentric5 (AXLE<1>SHAFT-COLLAR <2
L

9- e £ Coincident5 (FLATBAR<2> SHAFT-COLLAR
Use the Pack and Go option to save an

assembly or drawing with references. The Pack and Go tool saves either to a folder or
creates a zip file to e-mail. View SolidWorks help for additional information.

o9
B Review the LINKAGE Assembly

An assembly is a document that contains
two or more parts. A part or sub-assembly
inserted into an assembly is called a

component. You created the OIS
LINKAGE assembly. The p—
AirCylinder sub-assembly was the . Chapter 1 Homework
first component inserted into the ¥ Chapter 2 Homework

. Chapter 3 Homework
LINKAGE assembly. The | Chapter 4 Homework
AirCylinder assembly was obtained . E:amef;“d”el"’”k

. | apter odels

from the Pneumatic Components | DFMXpress
folder. | Drawing Solutions

I LOGO

I Multi-media
The AirCylinder assembly was fixed | / enesmatic components
to the Origin. The Concentric and : ::':p‘ﬁffcm Hace!Felaer

Coincident mates added Geometric
relationships between the inserted
components in the LINKAGE assembly.

You utilized the Quick mate procedure. Quick mate is a procedure to mate components
together (Standard Mates only) in SolidWorks. No command (click Mate from the

Assembly CommandManager) needs to be executed. Make two selections and a Quick
Mate pop-up appears below the context toolbar. Select your mate and you are finished.
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To remove the fixed state, Right.-click a component + © BEE ™ [ vert selection
name in the FeatureManager. Click Float. The 5% () AXL ot

. Lo l0..
component is free to move. ?E 8 Eﬁ e

o Hidden Tree Items
The AXLE part was the second component inserted ?E 8 E:i Make Virtual
into the LINKAGE assembly. The AXLE required a iw Matee | P8 | Configure Component
Concentric mate between the two cylindrical faces and | g cond :Ef)svdi?ti%ﬁoe:zents
a Coincident mate between two the Front Planes. ~K Coinl |1 late
-@ Con ;Component Display

The FLATBAR part was the third component inserted -K E“’i” Set Resolved to Lightweight
into the LINKAGE assembly. The FLATBAR @ oy Flgat

~A Coinl  Insert New Subassembly

required a Concentric mate between the two
cylindrical faces and a Coincident mate between the two flat faces.

A second FLATBAR was inserted into the LINKAGE assembly. A Parallel mate was
added between the two FLATBARsS.

Two SHAFT-COLLAR parts were inserted into the LINKAGE assembly. Each SHAFT-
COLLAR required a Concentric mate between the two cylindrical faces and a Coincident
mate between the two flat faces.

Motion Study - Basic Motion Tool

Motion Studies are graphical simulations of motion for assembly models. You can
incorporate visual properties such as lighting and camera perspective into a motion study.
Motion studies do not change an assembly model or its properties. They simulate and
animate the motion you prescribe for your model. Use SolidWorks mates to restrict the
motion of components in an assembly when you model motion.

Create a Motion Study. Select the Basic Motion option from the MotionManager. The
Basic Motion option provides the ability to approximate the effects of motors, springs,
collisions and gravity on your assembly. Basic Motion takes mass into account in
calculating motion. Note: The Animation option does not!

Activity: LINKAGE Assembly-Basic Motion

Insert a Rotary Motor using the Motion Study tab.

336) Click the Motion Study 1 tab located in the bottom left
corner of the Graphics window. The MotionManager is
displayed.

< T
414 » pl| Model ion Study 1

337) Select Basic Motion for Type of study from the
MotionManager drop-down menu as illustrated.

| Animation - || & u )

R
Basic otion k

(Defg—"—~
Jtion e

A more realistic

i simulation using
Hﬂl Lights, Came assembly mates, springs,
T'@ (f) AirCylinde ravity and motors.
1% (-) AXLE<1> (Derg
1% (-) FLATBAR<1> (I

~  {11%(-) FLATBAR<2> (I

m

WA T Model | Motion Study 1
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e
338) Click Motor & from the MotionManager. The Motor _
Motor PropertyManager is displayed. p——

339) Click the Rotary Motor box.

340) Click the FLATBAR front face as illustrated. Ared |- il | @ |[@ " &2 & & | &
Rotary Motor icon is displayed. The red direction
arrow points counterclockwise.

. EEEE
341) Enter 150 RPM for speed in Mr 5
the Motion box. @ R
342) Click OK ¥ from the Motor M;;::Mm =
PropertyManager' Linear Mator (Actuator)
Record the Simulation. %mfmﬂ:z::: .
343) Click Calculate Q The Facect-armaa | i
FLATBAR rotates in a % l\ |
counterclockwise direction for a
set period of time. Motion A
Constant Speed -
344) Click Play ™ . View the ?‘m — ~ I

simulation. "

LINKAGE Assembly Basic Simulation
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Save the simulation in an AVI file to the SW-TUTORIAL-2014
folder.

SolidWorks 2014 Tutorial

345) Click Save Animation. e @ it @369 &

, L i :|]|]:|14 00:00:06 n0:00:08 |
346) Click Save from the Save Animation to File ol b e P P

dialog box. View your options.

. i . File name: LINKAGE] - Save

347) Click OK from the Video Compression box.
Save as type: |I‘u1icrosoﬂﬁ\u"lfilet‘.a\ri} v| | Schedule |

Close the Motion Study and return to SolidWorks. S rrere— o) —
348) Click the Model tab location in the bottom e

left corner of the Graphics window.

Fit the assembly to the Graphics window.

K

349) Press the f key.

Save the LINKAGE assembly.
-

350) Click Save il

Exit SolidWorks.
351) Click Windows, Close All from the Menu bar.

The LINKAGE assembly chapter is complete.

L
“¥* Rename a feature or sketch for clarity. Slowly click the
feature or sketch name twice and enter the new name when the

old one is highlighted.

w1
“¥* Use the Pack and Go option to save an assembly or drawing
with references. The Pack and Go tool saves either to a folder or
creates a zip file to e-mail. View SolidWorks help for additional

information.

W4y r ] _gyiodel | Motion Study 1

W jqwl Help &
19

Vieswwpaort
&=

Mew window
Cascade

Tile Horizontally
Tile verticalky
Arrange Icons
Close All

=
0
—

Publish to 3DVIA.com...
3@ | Publish to eDrawings

Pack and Go...
Send To...

o

Haarrs

Review the Motion Study

The Rotary Motor Basic Motion tool combined Mates and Physical Dynamics to rotate
the FLATBAR components in the LINKAGE assembly. The Rotary Motor was applied
to the front face of the FLATBAR. You utilized the Calculate option to play the

simulation. You saved the simulation in an .avi file.

Q’% Additional details on Motion Study, Assembly, mates, and Simulation are available

in SolidWorks help. Keywords: Motion Study and Basic Motion.
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Chapter Summary — _
B ElRe) 3
. Name (T~

In this chapter, you created three parts Chapier 1 Homenork B LINKAGE (Default<Display State-1
(AXLE, SHAFT-COLLAR and Chapter 2 Homewark ~1& Sensors
FLATBAR), download the AirCylinder Chapter 3 Homewark =14l Annotations

bl f th P t C t Chapter 4 Homework %% Front Plane
assembly from the Pneumatic Components Chaper 5 Homework 5 Top Plane
folder and created the LINKAGE Chapter 5 Models %, Right Plane
assembly. TR -1, Origin

Drawing Soluti
L(;aG“;ng eltions 9 (f) AirCylinder<1> (Default<Def

You developed an understanding of the Multi-media =% (-) AXLE<1> (Default< <Default
SolidWorks User Interface: Menus Pneumatic Companents £9() FLATBAR <1> (Default< <Defg

’ > SolidWorks CSWA Madel Folder| | (-) FLATBAR<2> (Default<<Def4
Toolbars, Task Pane, CommandManager, Templates £% () SHAFT-COLLAR<1> (Default
FeatureManager, System feedback icons, % (-) SHAFT-COLLAR<2> (Default
Document Properties, Parts and Assemblies. =08 Mates

You created 2D sketches and addressed the three key states of a sketch: Fully Defined,
Over Defined and Under Defined. Note: Always review your FeatureManager for the
proper sketch state.

You obtained the knowledge of the following SolidWorks features: Extruded Boss/Base,
Extruded Cut, and Linear Pattern. Features are the building blocks of parts. The Extruded
Boss/Base feature required a Sketch plane, sketch, and depth.

The Extruded Boss/Base feature added material to a part. The Boss-Extruded] feature
was utilized in the AXLE, SHAFT-COLLAR and FLATBAR parts.

The Extruded Cut feature removed material from the part. The Extruded Cut feature was
utilized to create a hole in the SHAFT-COLLAR and FLATBAR parts. Note: Both were
Through All holes. We will address the Hole Wizard later in the book.

The Linear Pattern feature was utilized to create an array of holes in the FLATBAR part.

When parts are inserted into an assembly, they are called components. You created the
LINKAGE assembly by inserting the AirCylinder assembly, AXLE, SHAFT-COLLAR
and FLATBAR parts.

Mates are geometric relationships that align and fit components in an assembly.
Concentric, Coincident and Parallel mates were utilized to assemble the components.

You created a Motion Study. The Rotary Motor Basic Motion tool combined Mates and
Physical Dynamics to rotate the FLATBAR components in the LINKAGE assembly.

e During the initial SolidWorks installation, you are requested to select either the ISO
or ANSI drafting standard. ISO is typically an 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.
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w1
gt

. . Direction 1
You can right-click anywhere on an extruded feature and change o

the end condition from a pop-up shortcut menu. You can click in empty  [(&] up 7o verex

space, on geometry, or on the handle. The shortcut menu provides Up To Surface
. . . . . . Offset From Surface
options for Direction 1 and Direction 2. Note: Options are document e
dependent. Mid Plane
Direction 2
e [#]| Direction 2 off
“¥* For many features; (Extruded Boss/Base, Extruded Cut, Simple EI;H:D T

Hole, Revolved Boss/Base, Revolved Cut, Fillet, Chamfer, Scale, Shell, Up To Surface
Rib, Circular Pattern, Linear Pattern, Curve Driven Pattern, Revolved S:‘Te: - . surace
Surface, Extruded Surface, Fillet Surface, Edge Flange and Base

Flange) you can enter and modify equations directly in the

PropertyManager fields that allow RO L SRR
numerical inputs. E -

B Part

¥ % G
. . ¢ R &
Create equations with global [From A _
. . ane e 2ol Q
variables, functions, and file e —
. . . Direction 1 A

properties without accessing the ) —

() Direction 1 #

Equations, Global Variables and
Dimensions dialog box.

4 I Pl —
] 7 4 I
M SW-Mass

For example, in the Extruded Cut

= [ Sw-Density ‘(f:\‘ - [ Depth | o |
PropertyManager you can enter o e S C——
e uations in. Draft outward 8 S-Centerofvassx o §
q . M [ sW-CenterofMassY |§‘ =
. . ﬁ SVi-CenterofMassZ
e Depth fields for Direction 1 and  [|i s restore o Draftoutnard
1 1 lected Contours i swi-pz —
Direction 2 et Contomr o oo [ Direction 2
. . sy || Thin Feature @ amn()
e Draft fields for Direction 1 and e | o arcsec()
Direction 2 i sy [stsinckConimes ® arccoten()
1 swLyz (£ abs()
. . @ SWLzx ._Z;_. exp()
e Thickness fields for a Thin i sz @ 1o}
. ) A [ SWAzz ij_;il sar()
Feature with two direction types
e Offset Distance field

To create an equation in a numeric input field, start by
entering = (equal sign). A drop-down list displays options for
global variables, functions, and file properties. Numeric input
fields that contain equations can display either the equation
itself or its evaluated value.

w1
“¥* Click the What’s new " icon in the PropertyManager to
learn what’s new about a feature or option.

PAGE 1-70



SolidWorks 2014 Tutorial LINKAGE Assembly

Design Intent is how your part reacts as parameters are modified. Example: If you have a
hole in a part that must always be .125< from an edge, you would dimension to the edge
rather than to another point on the sketch. As the part size is modified, the hole location
remains .125< from the edge.

The Instance to Vary option in the Linear Pattern
PropertyManager allows you to vary the
dimensions and locations of instances in a feature
pattern after it is created. You can vary the

Instances to Vary S

Direction 1 Increments

Skip Instance
Modify Instance 0.‘,} 0.00mm

»

Choose Feature dimensions to
vary in Direction 1

Customize Menu

dimensions of a series of instances, so that each

instance is larger or smaller than the previous ] [J:nskiplnstance

one. You can also change the odity Instance

dimensions of a single instance in a Customize Menu

pattern and change the position of that

instance relative to the seed feature of et o 0-00mm -

o Cir 1 Spacing (S0mm) :

the pattern. For linear patterns, you
can change the spacing between the
columns and rows in the pattern.

-
odifier to override
imensions for individual

@82 | oft Click on an instance
nstances.

_”Q\_ To display the Selection Filter
play

toolbar, click View, Toolbars,

Selection Filter. The Selection Filter

1S dlsplayed Selectio .ﬁ-'ilter

Clear All Filters
Clears all selection filters.

w1

- s

To clear a Filter icon %7, click
Clear All Filters from the Selection Filter toolbar.

Check out this video
(http://blogs.solidworks.com/teacher/2013/0 [SolidWorks Skefch Tips
4/solidworks-sketch-tips.html) showing B T T
some tips and tricks which using sketches.
One topic covered in this video is how to —
change the sketch plane of a sketch once it A
has already been created. Others tips that are |- _
covered are changing the color of a sketch e W o
for easy identification as well as using
multiple contours in a sketch.
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Chapter Terminology
Utilize SolidWorks Help for additional information on the terms utilized in this chapter.

Assembly: An assembly is a document which contains parts, features, and other sub-
assemblies. When a part is inserted into an assembly it is called a component.
Components are mated together. The filename extension for a SolidWorks assembly file
name is .SLDASM.

Component: A part or sub-assembly within an assembly.

Cursor Feedback: Feedback is provided by a
symbol attached to the cursor arrow indicating your Y Qﬂ % %
selection. As the cursor floats across the model, = .
feedback is provided in the form of symbols, riding Face Edge Dimension Vertex
next to the cursor.

@

Dimension: A value indicating the size of feature geometry. Overal drafting standard
Drafting Standard: A set of drawing and detailing options a0 |
developed by national and international organizations. The g
Dimensioning standard options are: ANSI, ISO, DIN, JIS, BSI, é{ssl
GOST and GB. GOST

GB

Features: Features are geometry building blocks. Features add or
remove material. Features are created from sketched profiles or from
edges and faces of existing geometry.

Instance Number: The instance number increments every time you
insert the same component or mate. If you delete a component or
mate and then reinsert the component or mate in the same
SolidWorks session, the instance number increments by one.

Mates: A mate is a geometric relationship between components in an
assembly.

Mouse Buttons: The left and right mouse buttons have distinct
meanings in SolidWorks. Left mouse button is utilized to select
geometry. Right-mouse button is utilized to invoke commands.

Part: A part is a single 3D quect made up of featur@s. The SEEL) >
filename extension for a SolidWorks part file name is (T )
SLLDPRT % Partl (Default<<Default>_Displ4
' ' (& Sensors

=H{a] Annotati
Plane: To create a sketch, select a plane. Planes are flat and _onnetasens
-3= Material <not specified>

infinite. They are represented on the screen with visible o8 e (e
edges. The reference plane for this project is the Front Plane. % Top Plane

- Right Plane
-} Origin
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Relation: A relation is a geometric constraint between sketch entities or between a sketch
entity and a plane, axis, edge, or vertex.

Sketch: The name to describe a 2D profile is called a sketch. 2D Sketches are created on
flat faces and planes within the model. Typical geometry types are lines, arcs, rectangles,
circles, polygons and ellipses.

Status of a Sketch: Three states are utilized in this chapter: Fully Defined: Has complete
information (dimensions and geometric relations) displayed in black, Over Defined: Has
duplicate (dimensions or geometric relations) displayed in Red/Yellow or Under Defined:

There is inadequate definition (dimensions or geometric relations) displayed in Blue and
black.

Toolbars: The toolbar menus provide shortcuts enabling you to quickly access the most
frequently used commands.

Trim Entities: Deletes selected sketched geometry. Extends a sketch segment unit it is
coincident with another entity.

Units: Used in the measurement of physical quantities. Millimeter dimensioning and
decimal inch dimensioning are the two types of common units specified for engineering
parts and drawings.
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Questions
1. Explain the steps in starting a SolidWorks session. .
/" Saetion
2. Describe the procedure to begin a new 2D sketch. T
negathe —_
. . . . . wdirection ™,
3. Explain the steps required to modify units in a part = ¥ §
document from inches to millimeters.
4. Describe the procedure to create a simple 3D : \;ﬂgm
part with an Extruded Boss/Base (Boss- yecten
Extrudel) feature.
) ) ® 5| R | & | e »
5. Identify the three default Reference planes in & Ltk 201 \
SolidWorks. % Partl (Default<<Default>_Disply
) ) (&l Sensors
6. Describe a Base feature? Provide two examples from 00 Annotations
this chapter. §E Material <not specified>
) ) % Front PI
7. Describe the differences between an Extruded i o T:)nplasge
Boss/Base feature and an Extruded Cut feature. o y
< Right Plane
.. . i, Origin
8. The sketch color black indicates a sketch is
defined.
9. The sketch color blue indicates a sketch is defined.
10. The sketch color red indicates a sketch is defined.
11. Describe the procedure to “wake up” a center point in a sketch.
12. Define a Geometric relation. Provide three examples.
s ERe >
(T~
13. Describe the procedure to create a Linear Pattern feature. 8 LINKAGE (Default<Display State-1
(@ Sensors
. +{&] Annotations
14. Describe an assembly or sub-assembly. %% Front Plane
% Top Plane
15. What are mates and why are they important in assembling fgg;'itnp'a"e
ComponentS? LR (f) AirCylinder<1> (Default<Defa
% (-) AXLE<1> (Default<<Default>
16. In an assembly, each component has # degrees of :EE; i Eg:;:ﬂ:::g::
freedom? Name them. % () SHAFT-COLLAR<1> (Default
T% (-) SHAFT-COLLAR<2> (Default
. +00 Mates
17. True or False. A fixed component cannot move in an B
assembly.
18. Review the Design Intent section in the book. Identify how you incorporated design

intent into a part or assembly document.
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Exercises

Exercise 1.1: Identify the Sketch plane for the Boss-Extrudel
(Base) feature as illustrated. Simplify the number of features.

A: Top Plane
B: Front Plane
C: Right Plane
D: Left Plane
Origin
Correct answer

Create the part. Dimensions are arbitrary.

Exercise 1.2: Identify the Sketch plane for the Boss-
Extrudel (Base) feature as illustrated. Simplify the
number of features.

A: Top Plane
B: Front Plane

C: Right Plane Origin

D: Left Plane
Correct answer
Create the part. Dimensions are arbitrary.

Exercise 1.3: Identify the Sketch plane for the
Boss-Extrudel (Base) feature as illustrated.
Simplify the number of features.

A: Top Plane

B: Front Plane
C: Right Plane
D: Left Plane Origin

Correct answer

Create the part. Dimensions are arbitrary.
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Exercise 1.4: FLATBAR - 3HOLE Part

Create an ANSI, IPS FLATBAR - 3HOLE part document.

Utilize the Front Plane for the Sketch plane. Insert an
Extruded Base (Boss-Extrudel) feature. Do not display
Tangent Edges.

Create an Extruded Cut feature. This is your seed feature.

Apply the Linear Pattern feature. The FLATBAR - 3HOLE
part is manufactured from 0.06in., [1.5mm] 6061 Alloy.

d%

[e35]
2 R.25

[4.83] I b 4]
3§19 THRUEG SP 1.00

L

Exercise 1.5: FLATBAR - SHOLE Part

Create an ANSI, IPS, FLATBAR - SHOLE part as illustrated.

L

N Think design
intent. When do you
use the various End Conditions and Geometric sketch relations?

Utilize the Front Plane for the Sketch plane. Insert an
Extruded Base (Boss-Extrudel) feature.

Create an Extruded Cut feature. This is your seed feature.
Apply the Linear Pattern feature. The FLATBAR - SHOLE
part is manufactured from 0.06in, [1.5mm] 6061 Alloy.

Calculate the required dimensions for the FLATBAR -
SHOLE part. Use the following information: Holes are
.5001in. on center, Radius is .250in., and hole diameter is
.190in.

[s0.8]
2.000

[4.83]
5% @190 THRU EQ SP

Do not display
Tangent edges in

SolidWorks 2014 Tutorial

BHEAER »
'/‘E’

% Exercise 1.4 (Default<<Default

(&l Sensors

&) Annotations

-3Z 6061 Alloy

-4 Front Plane

- Top Plane

- Right Plane

-5 Origin

=& Boss-Extrudel

- Sketchl

H@ Cut-Extrudel
L Sketch2

388 LPatternl

[6.35]
2 R 250

the final model.

9@@@@

L [12.7]
&00

What are you trying to do with the design? How does the
component fit into an assembly?
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Exercise 1.6: Simple Block Part

Create the illustrated ANSI part. Note the
location of the Origin in the illustration.

FLSO
1.25>\

1.23

e (Calculate the overall mass of the
1llustrated model.

2.23

N

e Apply the Mass Properties tool.

Given: /(
e Think about the steps that you would use g\: 3;80 /Eﬂ
to build the model. Material: 1060 Alloy
. . . . Density = 0.0975 Ib/in*3
e Review the provided information Uﬁ,’::' |yPS " §
carefully. Decimal places = 2
e Units are represented in the IPS, :
(inch, pound, second) system. . & B0z 5
kion Alignment Properties Properties
o A= 3501n, B =.70in kn Evaltgte Dffice Products
Exercise 1.7: Simple Block Part .
Origin
Create the illustrated ANSI part.
Note the location of the Origin in the A
illustration.
Create the sketch symmetric about Given: 113
the Front Plane. The Front Plane in g‘; ?;go
this problem is not your Sketch Material: Copper
Plane. Utilize the Blind End Density = 0.321 Ib/in"3
Condition in Direction 1 Units: IPS B{
) Decimal places = 2 M‘SO
2.50

e (Calculate the overall mass of the
illustrated model.

e Apply the Mass Properties tool.
e Think about the steps that you would use to build the model.

e Review the provided information carefully. Units are

represented in the IPS, (inch, pound, second) system. L
e A =3.00in, B=.75in )\
Note: Sketchl is symmetrical.
Origin
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Exercise 1.8: Simple Block Part

Create an ANSI part from the /\ /75 50

illustrated model. Note the 223

location of the Origin in the

illustration.

B

e (alculate the volume of the K 1'75>{
part and locate the Center of Given: 75
mass with the provided gf g-gg At
information. Material: 2014 AII0)<

. Density = .101 Ib/in*3 '
e Apply the Mass Properties Uﬁ::? f/ps " ? \Xmo
tool. Decimal places = 2

e Think about the steps that you
would use to build the model.

e Review the provided information carefully.

Exercise 1.9: Simple Block Part

Orics
Create an ANSI, MMGS part from the illustrated ron
drawing: Front, Top, Right and Isometric views.

Note: The location of the Origin in the illustration. The
drawing views are displayed in Third Angle

Projection.

e Apply 1060 Alloy for material. Origin
e (alculate the Volume of the part.

e Locate the Center of mass.

Think about the steps that you
would use to build the model. o
The part is symmetric about _ 1

the Front Plane.

1Tr
.
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Exercise 1.10: Simple Block Part

Create the ANSI, MMGS part from the illustrated drawing:
Front, Top, Right and Isometric views.

e Apply 1060 Alloy for
material.

e The part is symmetric about
the Front Plane.

e (Calculate the Volume of the
part and locate the Center
of mass.

Think about the steps that you
would use to build the model.

The drawing views are
displayed in Third Angle
Projection.

Exercise 1.11: LINKAGE-2
Assembly

Create the LINKAGE-2
assembly.

Origin

LINKAGE Assembly

@ 25 THRU ALL *\

L____%__

]

W_L.so

75
-
ot

I
]!

10TYP —=] ’ r
(LT

R

e Copy the LINKAGE assembly from the Chapter 1
homework folder to your local hard drive. Open the

assembly.

e Select Save As from the drop-down Menu bar.

e Check the Save as copy and open check box.

e Enter LINKAGE-2 for file name. LINKAGE-2

ASSEMBLY for
description.

B - 9 -G8 S
_Hﬁave |

Save As...

5 Save All

P=3

|| =& | Publish eDrawings File

File name: LINKAGE-2

Save as type: ’Assembly (*.asm;*.sldasm)

Description: Add a description

(©) Save as
(©) Save as copy and continue
@) Save as copy and open

* Hide Folders

[T Include all refes

Add prefix
Add suffix
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The FLATBAR-3HOLE part was created in
Exercise 1.4. Utilize two AXLE parts, four
SHAFT COLLAR parts, and two FLATBAR-
3HOLE parts to create the LINKAGE-2 assembly
as illustrated.

e Insert the first AXLE part.

e Insert a Concentric mate.

e Insert a Coincident mate.

e Insert the first FLATBAR-3HOLE part.
e Insert a Concentric mate.

e Insert a Coincident mate.

e Perform the same procedure for the second
FLATBAR-3HOLE part.

e Insert a Parallel mate between the 2 FLATBAR-
3HOLE parts. Note: The 2 FLATBAR-3HOLE
parts move together.

w1
ELT N

When a component is in the Lightweight 3
state, only a subset of its model data is loaded in
memory. The remaining model data is loaded on an
as-needed basis.

w1

“¥* When a component is fully resolved, all its
model data is loaded in memory.
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Insert the second AXLE part.
e Insert a Concentric mate.

e Insert a Coincident mate.

o Insert the first SHAFT-COLLAR part.
e Insert a Concentric mate.
e Insert a Coincident mate.

e Perform the same tasks to insert the other three
required SHAFT-COLLAR parts as illustrated.

Exercise 1.12: LINKAGE-2 Assembly
Motion Study

Create a Motion Study using the snimation v | @3 B> B H
LINKAGE-2 Assembly that was created in
the previous exercise.

N A N L Ch a0k o O3 08 00 1
& more realistic simulation using assembly
mates, springs, gravity and makors,

Animakion

e C(Create a Basic Motion Study.

e Apply a Rotary Motor to the front
FLATBAR-3HOLE as illustrated.

e Play and Save the Simulation.
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Exercise 1.13: ROCKER Assembly

Create a ROCKER assembly. The ROCKER assembly
consists of two AXLE parts, two FLATBAR-5SHOLE
parts, and two FLATBAR-3HOLE parts.

The FLATBAR-3HOLE parts are linked together with
the FLATBAR-SHOLE.

The three parts rotate clockwise and counterclockwise,
above the Top Plane. Create the ROCKER assembly.

o Insert the first FLATBAR-5HOLE part. The
FLATBAR-5HOLE is fixed to the Origin of the
ROCKER assembly.

e Insert the first AXLE part.

e Insert a Concentric mate.

e Insert a Coincident mate.

o Insert the second AXLE part.

e Insert a Concentric mate.

e Insert a Coincident mate.

e Insert the first ElEEE »
FLATBAR-3HOLE part. |\~
W vercise 1,15 (Defaulk<Display State-1=)
Sensors
e Insert a Concentric mate, | % L] mnotations
----- %3 Front Plane
----- %3 Top Plane
e Insert a Coincident mate. | <§ Z‘fi'g“itn"'a”e
£ T8 (F) FLATEAR-SHOLE <1 > (SHOLE <<5H
£ T8 () ANLE <1 > (Default<<Default>_Dis
7 T () AXLE <2 > (Default < <Default>_Dis
£ T8 () FLATBAR-3HOLE <13 (3HOLE <<3H
7 T8 () FLATBAR-3HOLE <23 (3HOLE <<3H
. £ T (-) FLATBAR-SHOLE <23 (SHOLE <<5H
e Insert a Concentric mate. [ Mates
% @ Concentricl {FLATEAR-SHOLE <1
R - A Coincident1 (FLATBAR-SHOLE <1
e Inserta COll’lCldth mate. (©) Concentric2 (FLATBAR-SHOLE <1
..... A Coincident2 (FLATBAR-SHOLE <1
@ Concentrics (AXLE <1 = FLATBAR-
..... A Coincident3 (AXLE <1 = FLATEAR-
@ Concentricd (AXLE <2 = FLATBAR-
..... A Coincidents (AXLE <2, FLATEAR-
@ Concentrics (FLATBAR-3HOLE <1
..... A Coincidents (FLATBAR-3HOLE <1
@ Concentrict (FLATBAR-3HOLE <2

1=

e Insert the second
FLATBAR-3HOLE part.

i IO O O B O
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e Insert the second FLATBAR-5HOLE part.

e Insert the required mates.

Note: The end holes of the second FLATBAR-
SHOLE are concentric with the end holes of the

FLATBAR-3HOLE parts.

Note: In mechanical design, the
ROCKER assembly is classified as a
mechanism. A Four-Bar Linkage is a
common mechanism comprised of four
links.

Linkl1 is called the Frame.
The AXLE part is Link].
Link2 and Link4 are called the Cranks.

The FLATBAR-3HOLE parts are Link2
and Link4. Link3 is called the Coupler.
The FLATBAR-5HOLE part is Link3.

2 If an assembly or component is
loaded in a Lightweight state, right-
click the assembly name or component
name from the FeatureManager. Click

Set Lightweight to Resolved.

w1
“¥* Determine the static and dynamic
behavior of mates in each sub-assembly

before creating the top level assembly.

Link1
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2.00 ]

Bl e »
(T~
w b E
@l SEnsors
|E| Annatatians
< Front Plane
Q Top Plane
Q Right Plane
I_. Crrigin
T () FLATBAR-SHOLE <13 (SHOLE < <5H
Ty () ALE <13 (Default<<Default>_Dis
T (-) AXLE <23 (Default<<Default>_Dis
% (-1 FLATEAR-3HOLE <1 = (3HOLE < <3H
% (-1 FLATEAR-3HOLE <2 = (3HOLE < <3H
% (-1 FLATEAR-SHOLE <2 = (SHOLE < <EH
% [ mates
@ Concentricl (FLATBAR-SHOLE =1
)< Coincident1 (FLATBAR-SHOLE <1
@ Concentric2 (FLATBAR-SHOLE <1
‘< Coincident2 (FLATBAR-SHOLE <1
@ Concentrics (BELE <1 =, FLATEAR-
A Coincidentd (AXLE <1, FLATBAR-
@ Concentricd {AXLE <2, FLATBAR-
A Coincidents (AXLE <2, FLATBAR-
@ Concentrics (FLATBAR-3HOLE <1
,( CoincidentS (FLATBAR-3HOLE <1
@ Concentrics (FLATBAR-3HOLE=Z




LINKAGE Assembly

Exercise 1.14: 4 Bar linkage

Create the 4 bar linkage assembly as
illustrated. Create the five components as
illustrated. Assume dimensions. You are the
designer.

View the avi file for proper Chapter 1 Homework
movement in the Chapter 1 Name
Homework folder.

8| 4barl.avi

In an assembly, fix (f) the first component to
the origin or fully define it to three reference
planes.

Insert all needed mates to simulate the
movement of the 4 bar linkage assembly.

Read the section on Coincident, Concentric
and Distance mates in SolidWorks help and
in the SolidWorks 2014 Tutorial book.

Create a base with text for extra credit.

Below are sample models
from my Freshman
Engineering class.

Note the different designs
to maintain the proper
movement of the 4 bar
linkage using a base.
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=R »
(T~ )

w 4barl (Default <Display State-1=)
Sensars

[]-- Annatations

----- < Front Plans

----- \<§\ Top Plane

----- \<> Right Plane

..... 1., origin

[j...% (F) Partl <1 (Defaul<<Default
- Partl <2 (Default<<Default>_Q
[j---% (-) Part2<1 = (Default < <Defaulk
=
=

]% (- Part3<1 = (Default < <Defaulk
]% (-1 Part4 <1 = (Default < <Defaulk
9@@ Mates

..... A Coincident1 (Part1<13,Part]
..... A Coincident2 (Partl <13 Part]
| Distancel (Partl <2 Partl <
@ Concentricl {Partl<1=,Partd
|| Distancez (Partl <1, Part2 <
@ ConcentricZ (PartZ <1 =, Partd
|| Distances (Partz 1=, Part3 <
@ Concentric3 (Part3<1:=,Partq
|| Distanced (Part3«<ls,Partkd<

@ Concentricd {Partl <2 = Partd
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Notes:
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