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Preface

CAD is an abbreviation for Computer-Aided Design. It is the process used to design and draft components on your
computer. This process includes creating designs and drawings of the product or system. AutoCAD is a CAD
software package developed and marketed by Autodesk Inc. It can be used to create two-dimensional (2D) and
three-dimensional (3D) models of products. These models can be transferred to other computer programs for
further analysis and testing. In addition, you can convert these computer models into numerical data. This
numerical data can be used in manufacturing equipment such as machining centers, lathes, mills, or rapid

prototyping machines to manufacture the product.

AutoCAD is one of the first CAD software packages. It was introduced in the year 1982. Since that time, it has
become the industry leader among all CAD products. It is the most widely used CAD software. The commands
and concepts introduced by AutoCAD are utilized by other systems. As a student, learning AutoCAD provides

you with a greater advantage as compared to any other CAD software.

Scope of this Book

The AutoCAD 2020 Beginners Guide book provides a learn-by-doing approach for users to learn AutoCAD. It is
written for students and engineers who are interested to learn AutoCAD 2020 for creating designs and drawing of
components or anyone who communicates through technical drawings as part of their work. The topics covered in

this book are as follows:

e Chapter 1, “Introduction to AutoCAD 2020”, gives an introduction to AutoCAD. The user interface and
terminology are discussed in this chapter.

e Chapter 2, “Drawing Basics in AutoCAD”, explores the basic drawing tools in AutoCAD. You will create
simple drawings using the drawing tools.

e Chapter 3, “Drawing Aids in AutoCAD”, explores the drawing settings that will assist you in creating
drawings.

e Chapter 4, “Editing Tools in AutoCAD”, covers the tools required to modify drawing objects or create new
objects using the existing ones.

e Chapter 5, “Multi View Drawings in AutoCAD”, teaches you to create multi view drawings standard
projection techniques.

e Chapter 6, “Dimensions and Annotations in AutoCAD”, teaches you to apply dimensions and annotations
to a drawing.

e Chapter 7, “Parametric Tools in AutoCAD”, teaches you to create parametric drawings. Parametric
drawings are created by using the logical operations and parameters that control the shape and size of a
drawing.

e Chapter 8, “Section Views in AutoCAD”, teaches you to create section views of a component. A section
view is the inside view of a component when it is sliced.



Chapter 9, “Blocks, Attributes and Xrefs in AutoCAD”, teaches you to create Blocks, Attributes and Xrefs.
Blocks are group of objects in a drawing that can be reused. Attributes are notes, or values related to an
object. Xrefs are drawing files attached to another drawing.

Chapter 10, “Layouts and Annotative Objects in AutoCAD”, teaches you create layouts and annotative
objects. Layouts are the digital counterparts of physical drawing sheets. Annotative objects are dimensions,

notes and so on which their sizes with respect to drawing scale.

Chapter 11, “Templates and Plotting in AutoCAD”, teaches you create drawing templates and plot
drawings.

Chapter 12, “3D Modeling Basics in AutoCAD”, explores the basic tools to create 3D models.

Chapter 13, “Solid Editing & Generating 2D Views”, covers the tools required to edit solid models and
create new objects by using the existing ones.






Chapter 1: Introduction to AutoCAD 2020

In this chapter, you will learn about:

AutoCAD user interface
Customizing user interface

Important AutoCAD commands

Introduction
AutoCAD is legendary software in the world of Computer Aided Designing (CAD). It has completed 36 years by

the 2018. If you are a new user of this software, then the time you spend on learning this software will be a wise

investment. If you have used previous versions of AutoCAD, you will be able to learn the new enhancements. I

welcome you to learn AutoCAD using this book as it provides step-by-step examples to learn various commands

and techniques.

System Requirements

The following are system requirements for running AutoCAD smoothly on your system.

Operating System: Microsoft Windows 7 SP1, Windows 8.1, Windows 10 (64 bit only)

Processor:

> Basic: 2.5 t02.9 GHz

» Recommended: 3+ GHz processor

RAM:

> 8 GB (16 GB recommended)

Display Resolution:

> Conventional Displays - 1920 x 1080 with True Color

> High Resolution & 4K Displays - Resolutions up to 3840 x 2160 supported on Windows 10, 64-bit
systems (with capable display card)

Disc Space: 6 GB of free space for installation

Browser : Google Chrome

NET Framework Version 4.7 or later

Starting AutoCAD 2020

To start AutoCAD 2020, double-click the AutoCAD 2020 icon on your Desktop. Alternatively, click Start >
AutoCAD 2020 > AutoCAD 2020, as shown.
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AutoCAD User Interface

When you double-click the AutoCAD 2020 icon on the desktop, the initial screen of AutoCAD 2020 will get
displayed, as shown.

B DO ©

&

G

Autodesk AutoCAD 2020

Modify ~ Annotation ~ Layers ~ Block ~ Properties ~ s Groups v  Utilities v Clipboard

Get Started Recent Documents Notifications
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Start Drawing
start Drawing Sign In to your Account
Access online services

Send Feedback
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Click on the Start Drawing under Get Started area of the initial screen to open a drawing file. The drawing file

consists of a drawing window, ribbon, menu bar, toolbars, command line, and other screen components,
depending on the workspace that you have selected. Note that for the better visibility, we have changed its color

which will be discussed further in this chapter.

Application Menu Quick Access Toolbar

; ; % Qs e @ & x
Tome Insert  Annotate  Parametric  view  Manage  OUIDUT  AGG.NS  Colaborate | EXpressTools | reatured Apps o T
(A < T+ #Mowe C Rotate % v 7 A o (5 & £ o - —E!q L jﬁ" - Bylayer MII[ } 8} | mm B r‘i =
{ : 03 " z > S Y = o L]
D v [ e Mirror - A © - g & 7 = Bylayer ~ "
Line Polyline Circle Arc = Y fext Dimension Layer ' ¥ £ Insert Match = Lol Grou 8| pate T Base
x . + [L\ stretch []scale 58 - & E B properties & & £ % & & - Properties = Bylayer ~ H -
Draw ~ Modity ~ Annotation ~ Layers ~ Block ~ Properties + 4 Groups ~ __Utilities ~___Clipboard _ View g/
Start Drawing1* x B+
[~1[Top)i2D Wireframe] e

Drawing File Tabs

In-Canvas Controls

User Coordinate System

Command Line

ViewCube c=j

Navigation Bar es==jp

Status Bar

-5\\:1")5?): A1~ 8-+ %O

mopeL # i+ L&+ % -

Note: In the above figure, we have changed display colors for the better visibility. The procedure of changing of

colors in AutoCAD is discussed next in this chapter.

Changing the Color Scheme in AutoCAD

AutoCAD 2020 is available in two different color schemes: Dark and Light. You can change the color scheme by

using the Options dialog box. Click the right mouse button and select Options from the shortcut menu. On the
Options dialog box, click the Display tab and select an option from the Color Scheme drop-down.

Repeat OPTIONS
Recent Input >
Clipboard >
Isolate >
<=~ Undo Options
Redo Ctrl+Y
Pan
o, Zoom
SteeringWheels
Action Recorder >
Subobject Selection Filter >
Quick Select...
QuickCalc
Find...
Options... N

K&
@
4

Tip: You can also display the Options dialog box after clicking on the Option button from the Application

Menu, as shown below.

A Options

Current profile: <<Unnamed Profile>>

Files @ Open and Save Plotand Publish System User Preferenc

Window Elements

Color theme: Light h v

[C]Display scroll bars in drawing window T
[[JUse large buttons for Toolbars
[“Resize ribbon icons to standard sizes
Show ToolTips
Number of seconds before display
Show shortcut keys in ToolTips
Show extended ToolTips
Number of seconds to delay
| Show rollover ToolTips
Sh Il ToolTip:
Display File Tabs

Colors... Fonts...
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x| Close

Workspaces in AutoCAD

&=

»

S »
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Utilities

5] Recent Documents

|By Ordered List v| |51+

5- Floor Plan Sample.dwg

- Data Extraction and Multileaders
Sample.dwg

3- Assembly Sample.dwg

Options ‘ Exit Autodesk AutoCAD 2020

There are three workspaces available in AutoCAD: Drafting & Annotation, 3D Basics, and 3D Modeling. By
default, the Drafting & Annotation workspace is activated. You can create 2D drawings in this workspace. You

can also activate other workspaces by using the Workspace drop-down on the top-left corner or the Workspace

Switching menu on the lower-right corner of the window.

{55 Drafting & Annotation
Drafting & Annotation
3D Basics

3D Modeling

Save Current As...
Workspace Settings...

Customize...

Evah

v Drafting & Annotation
3D Basics
3D Modeling

Save Current As...
Workspace Settings...
Customize...

Display Workspace Label

FRRERAE - 1}+ ok =

Drafting & Annotation Workspace

This workspace has all the tools to create a 2D drawing. It has a ribbon located at the top of the screen. The ribbon
is arranged in a hierarchy of tabs, panels, and tools. Panels such as Draw, Modify, and Layers consist of tools

f

which are grouped based on their usage. Panels in turn are grouped into various tabs. For example, the panels
such as Draw, Modify, are Layers are located in the Home tab.
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> Copy Mirror | iy e & 2 = = Bylayer ~ [ ke =
Line Polyline Circle Arc i< = Text Dimension Layer ' %% ¥ = Insert Match Group - Measure - Paste —  Base
v * - [ stetch []Scale z Properties Z; * & - properties Bylayer ~ ] - B - .
Draw + Modify Annotation ~ Layers ~ Block ~ Properties ~ s Groups ~ Utilities ~ Clipboard  View v

Panels

3D Basics and 3D Modeling Workspaces

These workspaces are used to create 3D models. You will learn more about these workspaces in Chapter 12. The
other components of the user Interface are discussed next.

Application Menu

The Application Menu appears when you click on the icon located at the top left corner of the window. The
Application Menu consists of a list of self-explanatory menus. You can see a list of recently opened documents
or a list of currently opened documents by clicking the Recent Documents and Open Documents buttons,
respectively. The Search Bar is used to search for any command. You can type any keyword in the search bar and

l[ﬁ FHEL I &< ~ | {53 Drafting & Annotation
Open Documents | "= Search Bar
Recent Documents —@E (5] Recent Documents

By Ordered List | (5] v
New »

find a list of commands related to it.

5> Floor Plan Sample.dwg

— 1
/] Open L - Data Extraction and Multileaders
Sample.dwg
B Save 5 Assembly Sample.dwg
Save As »
E d
=> Import »
TR Exy »
ort
- =P
>
|/—7 Publish »
@ Print »
Drawing »
) | Utilities
;m Close »

‘Options ‘ ‘Exit Autodesk AutoCAD 2020 |

Quick Access Toolbar

This is located at the top left corner of the window. It consists of commonly used commands such as New, Save,
Open, Save As, and so on.

NEEHBEL 2 &S = | 45} Drafting & Annotation ¥
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File tabs

Files tabs are located below the ribbon. You can switch between different drawing files by using the file tabs.
Also, you can easily open a new file by using the + button.

File Tabs
/ \ Click to open
: /a new file
Start Drawing1* x Drawing?2 X +

Drawing Window

Drawing window is the blank space located below the file tabs. You can draw objects and create 3D graphics in
the drawing window. The top left corner of the drawing window has In-Canvas Controls. Using these controls,
you can set the orientation and display style of the model.

Start Drawing1* ¢ +

[=]1[Top][2D Wireframe]

ViewCube

The ViewCube allows you to navigate in the 3D Modeling and 2D drafting environments. Using the ViewCube,
you can set the orientation of the model. For example, you can select the top face of the ViewCube to set the
orientation to Top. You can click the corner points to set the view to Isometric.

WCS wWCS
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Navigation Bar

The Navigation Bar contains navigation tools such as Steering wheel, Pan, Zoom, Orbit, and ShowMotion.

R

Steering Wheels —l 7

Pan N

Zoom Q

Orbit =

Show Motion —T,

Command line

The command line is located below the drawing window. It is very easy to execute a command using the
command line. You can just type the first letter of a command and it lists all the commands starting with that
letter. This makes you to invoke commands very easily and increases your productivity.

/L (LINE) @&
&= LENGTH (DIST)

£f LA (LAYER)

" LAYOUTLINE (XLINE)

\Fi}, LT (LIST)
LL:,‘ LAYISO

. LAYFRZ

sz [0] LAYEREVAL ]
X |fE Hatch: ANGLE ’
=1 h

Model Layout1 Layout2 +

Also, the command line displays the current state of the drawing. It displays various prompts while working
with any command. These prompts are series of steps needed to successfully execute a command. For example,
when you invoke the LINE command, the command line displays a prompt, “Specify the first point”. You need
to click in the drawing window to specify the first point of the line. After specifying the first point, the prompt,
“Specify next point or [Undo]:” appears. Now, you need to specify the next point of the line. It is recommended
that you should always have a look at the command line to know the next step while executing a command.

Status Bar

Status Bar is located at the bottom of the AutoCAD window. It contains many buttons which help you to create
a drawing very easily. You can turn ON or OFF these buttons just by clicking on them. Some buttons are hidden
by default. To display the missing buttons on the status bar, click on the Customization button available at the
bottom right corner and select the options from the menu. The buttons available on the status bar are briefly
discussed in the following section.

A 1~ Q v + r_‘ 1;.‘|%
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Button Description

Drawing Coordinates

Drawing Coordinates
COORDS (Ctrl + 1)

1788.8383, 83&928, 0.0000 MODEL

By default, this button is hidden. You can make it visible by
using the Customization menu. It displays the drawing
coordinates when you move the pointer in the graphics window.

You can turn OFF this button by clicking on it.

ﬁl Grid Display (F7)

It is used to turn the Grid display ON or OFF. You can set the
spacing between the grid lines by right clicking on this button
and selecting the Settings option. You can use grid lines along

with the Snap Mode to draw objects easily and accurately.

L""" | Snap Mode (F9) s

The Snap mode forces the cursor to align only with the Grid
points. When you turn ON this button, the cursor will be able to

select only the Grid points.

ﬂ Infer Constraints

This button is used to automatically create constraints when you
draw objects in the drawing window. Constraints are logical
operations which control the shape of a drawing. You can turn

it ON or OFF by clicking on it.

O

Q Ortho Mode (F8)

It is used to turn the Ortho Mode ON or OFF. When the Ortho

Mode is ON, only horizontal or vertical lines can be drawn.

Polar Tracking (F10)

This button is used to turn ON or OFF the Polar Tracking. When
the Polar Tracking is turned ON, you can draw lines easily at
regular angular increments, such as 5, 10, 15, 18, 23, 30, 45, or 90
degrees. You will notice that a trace line is displayed when the
cursor is at a particular angular increment. You can set the
angular increment by right-clicking on this button and selecting

the required angle.
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90, 180, 270, 360...
45, 90, 135, 180...
v 30, 60, 90, 120...
23, 45, 68, 90...
18, 36, 54, 72...
15, 30, 45, 60...
10, 20, 30, 40...
5, 10, 15, 20...

\Tracking Settings...
P - "

2 g 1} N &
This button is used to switch between planes while drawing

ij Isometric Drafting (F8) isometric views.

v \;\ isoplane Left
><_ isoplane Top

' \,/ isoplane Right
\ 0 ]
N

\L\s | » &

This button is used to turn ON or OFF the Object Snap Tracking

- Object Snap Tracking (F11) mode. When this mode is turned ON, you can easily select points
by using the trace lines originating from the key points.

Perpendicular: 4503332 < 0 |

This button is used to turn ON or OFF the Object Snap mode.

e
l:] Object Snap (F3) When this mode is turned ON, you can easily select the key

points of objects such as endpoints, midpoint, and center point

and so on.

Perpendicular
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5-—
| ——
|
|

= | Show/Hide Lineweight

This button is used to turn ON or OFF the lineweight. Line
weight is the thickness of objects. You can set the thickness of
objects by specifying the lineweight. If the Lineweight is turned
OFF, the objects are displayed with the default thickness.

YA

Lineweight OFF Lineweight ON

3D Object Snap (F4)

This button is used to turn ON or OFF the 3D Object Snap. The
3D Object Snap is used to select the key points of 3D objects.

i

~*| Dynamic UCS (F6)

This button is used to turn ON or OFF the Dynamic UCS. When
the Dynamic UCS is turned ON, you can dynamically draw and

create objects on any face of a 3D Model.

Pee

Dynamic Input (F12)

This button is used to turn ON or OFF the Dynamic Input mode.
When this mode is turned ON, a dynamic input box is attached
to the cursor along with a prompt. You can directly enter a value
in the dynamic input box. You can use Dynamic Input in place

of command line.
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Transparency

This button is used to turn ON or OFF the transparency of an
object. You can set the transparency using the Layer Properties

Manager.

Transparency ON Transparency OFF

;] Quick Properties

This button is used to display some important properties of a
selected object. If this tool is active then after selecting any object;

its properties with get displayed automatically.

§ Line - Eﬁ
Color @ Bylayer
Layer 0
Linetype Bylayer
Length 435

[+
E] Selection Cycling

This button is used to turn ON or OFF the Selection Cycling.
Selection Cycling is very useful while selecting overlapped
objects. With the selection cycling turned ON, a list of objects

will be displayed when you click on an overlapped object.

|. Polyline ‘
Il Circle

None

i] Annotation Monitor

This button is used to turn the Annotation Monitor ON or OFF.
The Annotation Monitor checks whether the annotations are
attached to their respective objects. When an annotation is not

attached to any object, it displays an error message.

A2 56 Through Hole

~2 60
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|MODEL Model or Paper Space

This button is used switch between the Model space and Paper
space. Model space is used to create drawings and Paper space

is used to print drawings.

A 11

Annotation Scale

This button is used to control the size of annotative objects.
Annotative objects are dimensions, texts, notes and other objects

which can be sized as per the drawing scale.

[=—10.00 —=

»‘ 10.00 ‘«

20.00 T 20.00

10.00 10.00

1
2000 F-— 20.00 —-—‘

Scale 1:1

Scale 2:1

* Annotation Visibility

This button is used to display annotative objects that are not

created in the current scale.

Y
M AutoScale

This button changes the annotation scale of objects.

Q v Workspace Switching

This button is used to change the workspace.

. Hardware Acceleration On/Off

This button is used to increase or decrease the graphics speed.

Isolate Objects

This button is used to Hide or Isolate objects in a drawing. If you
hide an object, it will be hidden and all the other objects in the
drawing will be visible. If you isolate an object, the other objects
in the drawing will be hidden and the selected object will be

visible.

This button is used to hide the ribbon and toolbars from the
window. This will increase the drawing area and provides more

space to work on drawings.
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Menu Bar

In AutoCAD, Menu Bar is not displayed by default. However, you can display the Menu Bar in other workspaces

by clicking on the down-arrow located at the right side of the Quick Access Toolbar and selecting the Show Menu

Bar option. The Menu Bar is located at the top of the window just below the title bar. It contains various menus

such as File, Edit, View, Insert, Format, Tools, Draw, Dimensions, Modify, and so on. Clicking on any of the word

on the Menu Bar displays a menu. The menu contains various tools and options. There are also sub-options
available on the menu. These sub-options are displayed if you click on an option with an arrow. If you click on

an option with (...), a dialog box will be displayed.

Tools

Ctrl+0

' B E HE L 2 &S | 5 0mafting & Amotation |5 <@@mmutadesk AWaCAD 2020 " DEHE L 8 < -
Home Insert Annotate Parametric View Manage Output / Customize Quick Access Toolbar I File Edit View | Insert Format
N T - 4 Move () Rotate % v 7 ! ¥ New Home Insert Al " Redraw
v W > o3 N Mi - . A ¥ Open S 5 = Regen
» v ' \ Mi Al 7 )
Line Polyline Cirde Arc D Copy A\ Miror L2 e A B
- -~ -~ D Stretch Ts al oo, = . ¥ Save o« — 5 Regen All
i =) SrE O »cale oo Gl Line Polyline_ Ci B
Draw ~ Modify ~ AEL = P°°'“
v i an
Start Drawing1* X + Open from Web & Mobile Do - )
n (&) SteeringWheels
N v Save to Web & Mobile Start =
[-1[Top][2D Wireframe] 2L E\ ShowMotion
v Plot ;
[-1[Top] (2D Wireframe Orbit
v Undo Camera
v Redo Walk and Fly
Batch Plot Clean Screen
Layer Viewports
Match Properties %5 Named Views...
Plot Preview 3D Views
(@ Create Camera
Properties
Render Show Annotative Objects
@&
Sheet Set Manager & Hide
Visual Styles
v Workspace
Render
More Commands... III Motion Path Animations...
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Changing the display of the Ribbon

You can change the display of the ribbon by clicking the arrow button located at the top of it. The ribbon can be

displayed in three different modes as shown below.

_ Home Insert Annotate  Parametric View Manage Output Add-ins Collaborate
| ok st
A g . =2, pararary N
Dra\k Modify Annotati.. Layers Block  Properties Groups Utilities | Clipboard View
BN E
ess Tools  Featured Apps ~ _« - | o
. DDO Line Polyline Circle Arc
S = Minimize to Panel Buttons - v @~
7 £F L7 L 2 >
Layer B Insert (3 r
Properties £/ b=/ T § B
Cjeihs Sl Draw Ribbon Minimized to Panel
- Home Insert Annotate Parametric View Manage Output Add-ins Collaborate Express Tools Featured Apps =~
Draw Modify Annotation Layers Block Properties ¥ Groups Utilities Clipboard View ¥
Start Drawing1* X +
Minimized to Panel Titles
- Home Insert Annotate Parametric View Manage Output Add-ins Collaborate Express Tools Featured Apps =~

Minimized to Tabs

E
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Dialog Boxes and Palettes

Dialog boxes and Palettes are part of AutoCAD user interface. Using a dialog box or a palette, you can easily

specify many settings and options. Examples of dialog boxes and palettes are a shown below.

T ‘No selecti... |- | @ 4 %
2 ‘ General -
Color @ ByL..
Layer 0
A ucs X Linetype — By...
Linetype sc... 1.0000
Named UCSs Orthographic UCSs  Settings Lineweight —— By...
Current UCS: Unnamed Transparency Bylayer
Name Depth Set Current Thickness 0.0000
Dani | 3D Visualization -
Material ByLayer
' Plot style -
Plot style ByColor
Plot style ta... None
- Plot table a... Model
Relative to: ; Plot table t... Not av...
() Word v g ' View -
o Center X 70.5665
Gancel bl @ CenterY 43393
Dialog Box Palette

Tool Palettes

Tool Palettes provide you with another way of selecting tools and placing objects. You can display Tool Palettes
by clicking View > Palettes > Tool Palettes on the ribbon. A Tool Palette is similar to a palette except that it has
many palettes grouped in the form of tabs, as shown below. You can select tools from the Tool Palettes as well as
drag and place objects (blocks) into the drawing. You can also create a new Tool Palette and add frequently used
tools and objects to it.

View Manage Output Add-ins Collaborate Express Tools Featured Apps =~
- T EiNemed [gN | [EE] . IR &
| . DJ 1 == gd) 19l
o 5 Join i = 6 E
Viewport DWG Tool Properties Blocks Sheet Set

Manager C]

Palettes «

Configuration' .r_l Restore Compare Palettes

Model Viewports Compare [k
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Shortcut Menus

Shortcut Menus are displayed when you right-click in the drawing window. AutoCAD provides various shortcut
menus in order to help you access tools and options very easily and quickly. There are various types of" shortcut
menus available in AutoCAD. Some of them are discussed next.

Default menu

This shortcut menu is displayed whenever you right-click in the drawing window without invoking any
command or selecting any object.

Edit Shortcut menu
This shortcut menu is displayed when you select an object from the drawing window and right-click. It consists
of editing and selection options.

Command Mode shortcut menu
This shortcut menu is displayed when you select a command and right-click. It displays options depending upon
the selected command. The shortcut menu below shows the options related to the CIRCLE command.

Grip shortcut menu
This shortcut menu is displayed when you select a grip of an object, move the cursor and right-click. It displays
various operations that can be performed using grip.
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S

H+
o

{®

< @ [ &

Repeat TOOLPALETTES
Recent Input

Clipboard

Isolate

5 Undo Toolpalettes

Redo

Pan

Zoom

SteeringWheels

Action Recorder
Subobject Selection Filter
Quick Select...

QuickCalc

Find...

Options...

GElg2

Ctri+Y

A0

[ & [ &

Command Mode Shortcut Menu

Default Menu

Enter

Cancel

Recent Input
Dynamic Input
3p

2P
Ttr (tan tan radius)

Osnap Overrides

% pan

to‘ Zoom
';Zja SteeringWheels

[E Quickcalc

Selection Window

A selection window is used to select multiple elements of the drawing. In AutoCAD, you can select multiple
elements by using two types of selection windows. The first type is a rectangular selection window. You can
create this type of selection window by defining its two diagonal corners. When you define the first corner of the
selection window on the left and second corner on the right side, the elements which completely fall under the

selection window will be selected.

1 R

Repeat PLINE

Recent Input >
Polyline >
Clipboard >
Isolate >

Erase

Move

Copy Selection

Scale

Rotate

Draw Order >
Group >

Add Selected

Select Similar
Deselect All

Subobject Selection Filter >
Quick Select...

QuickCalc

Find...

Properties

Quick Properties

Edit Shortcut Menu

v

>

Enter

Recent Input >
Dynamic Input >
Stretch

Add Vertex

Convert to Arc

Move

Rotate

Scale

Mirror

Base Point

, Copy
Reference

v Undo Cirl+Z

Exit

Grip Shorcut Menu
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However, if you define the first corner on the right side and second corner of the left side, the elements, which
fall completely or partially under the selection window, will be selected.

— — — — —— — — — s — —— — —p—n
ASAANN AN\ N

The second type of selection window is the Lasso. Lasso is an irregular shape created by clicking and dragging

the pointer across the elements to select. If you drag the pointer from the left to right, the elements falling
completely under the lasso will be selected.

If you drag the pointer from right to left, the elements, which fall completely or partially under the lasso, will be
selected.

7 b4
7. %{/’ Za
ARANARNANLARARANRARANRNNNN ANNANNX ) ANRNNN

- — — ""-..,‘_‘ 5 ‘/,"l By c— o —— v — =

Dz L. >

Starting a New Drawing
You can start an AutoCAD document by using the Get Started section or by using the Select template dialog

~a

box.

Get Section on the Initial Screen
To start a new drawing, click CREATE at the bottom of the initial screen, and then select a template from Get
Started > Templates drop-down, as shown.
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Get Started

S

Start Drawing
@Temg:iaies # lv.L

acad -Named Plot Styles.dwt
acad -Named Plot Styles3D.dwt
acad.dwt
acad3D.dwt
acadISO -Named Plot Styles.dwt
acadISO -Named Plot Styles3D.dwt
acadiso.dwt
acadiso3D.dwt
Tutorial-iArch.dwt
Tutorial-iMfg.cwt
Tutorial-mArch.dwt
Tutorial-mMfg.dwt
No Template - Imperial
No Template - Metric

¥ SheetSets
Architectural Imperial.dwt
Architectural Metric.dwt

E; Create New Sheet Set...

The Select Template dialog box

To start a new drawing, click the New button on anyone of the following:

e Quick Access Toolbar
e Application Menu

The Select Template dialog box appears when you click the New button. In this dialog box, select the acad.dwt
(inch units) or acadiso.dwt (metric units) template for creating a 2D drawing. Select the acad3D.dwt or
acadiso3D.dwt template for creating 3D models.
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A Select template

Look in:

Template

Name
PTWTemplates
SheetSets
@ acad -Named Plot Styles
@ acad -Named Plot Styles3D
[&) acad
[A] acad3D
@ acadISO -Named Plot Styles
[&) acadISO -Named Plot Styles3D
@ acadiso
[A] acadiso3D
@ Tutorial-iArch
@ Tutorial-iMfg
@ Tutorial-mArch
[&) Tutorial-mMfg

X
v| §a E] @ b 4 El Views ¥ Tools w

Preview

File name: acadiso

v Open v

Files oftype: | Drawing Template (*.dwi)

v Cancel

Command List

Various commands in AutoCAD are given in the table below:

Command Alias Description

APPLOAD Invokes the Load/Unload Applications dialog box.
ADCENTER DC Opens the DesignCenter palette.

ALIGN AL Used to align objects with other objects.

ARC A Used to create an arc.

AREA Displays the area of a selected closed object.
ARRAY AR Creates Rectangular, Path or Polar 2D arrays.

ASE Displays the dbConnect Manager palette.
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ATTDEF ATT Displays the Attribute Definition dialog box.
ATTEDIT ATE Used to edit Attributes.

AUDIT Used to check and fix errors.
AUTOCONSTRAIN Used to apply constraints automatically.
AUTOPUBLISH Used to create a DWF file.

BACTION AC Used to add an action to a dynamic block.
BLOCK Used to create a block.

BMAKE B Used to create a block.

BMPOUT Used to create a Raster image out of the drawing.
BOUNDARY BO Used to create a hatch boundary.

BREAK BR Used to break an object.

CAL Used to calculate mathematical expressions.
CHAMFER CHA Used to create chamfers.

CHPROP CH Displays the Properties palette.

CIRCLE C Used to create a circle.

COLOR COL Displays the Select Color dialog box.




Introduction to AutoCAD 2020

COPYTOLAYER Used to copy objects from one layer to another.

COPY co Used to copy objects inside a drawing.

COPYCLIP CTRL+C Used to copy objects from one drawing to another.

CUSTOMIZE Used to customize toolbars and palettes.

DASHBOARD Displays the ribbon.

DASHBOARDCLOSE Used to hide the ribbon.

DDEDIT ED Used to edit a note or annotation.

DIMSTYLE D Used to create or modify a dimension style.

DDMODIFY Displays the Properties palette.

DELCONSTRAINT Used to delete constraints.

OSNAP (O] Used to set Object Snap settings.

DDPTYPE Used to set the point style and size.

VIEW v Used to save views by names.

DGNEXPORT Used to export the drawing to Microstation (DGN)
format.

DGNIMPORT Used to import a Microstation (DGN) format file.
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DIMCONSTRAINT DCON Used to apply dimensional constraints to objects.

DIMLINEAR DLI Used to create a linear dimension.

DIMALIGNED DAL Used to create an aligned dimension.

DIMARC DAR Used to dimension the arc length.

DIMRADIUS DIMRAD Used to create at radial dimension.

DIMJOGGED JOG Used to create a jogged dimension.

DIMDIAMETER DIMDIA Used to create a diameter dimension.

DIMANGULAR DAN Used to create an angular dimension.

DIMORDINATE DOR Used to create ordinate dimension.

DIMCONTINUE DIMCONT Used to create continuous dimensions from an
existing one.

DIMBASELINE DIMBASE Used to create baseline dimensions.

DIMINSPECT Used to create an inspection dimension.

-DIMSTYLE Update a dimension according the dimension style.

DIMSPACE Used to adjust space between dimensions.

DIMBREAK Used to break the extension line of a dimension

when it intersects with another dimension.
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DIMOVERRIDE Used to override the system variables of a selected
dimension.

DIMCENTER Used to create a center mark of a circle.

DIMEDIT DIMED Used to edit a dimension.

DIMTEDIT DIMTED Used to edit the dimension text.

DIMDISASSOCIATE Disassociates a dimension from the object.

DIST (DI) DI Used to measure the distance between two points.

DISTANTLIGHT Used to create distant light.

DIVIDE DIV Places evenly spaced objects on a line segment

DONUT DO Used to create a donut.

DVIEW Used to get the aerial view of a drawing.

DXBIN Used to open a DXB file.

DXFIN Used to open a DXF file.

DXFOUT Used to save a file in DXF format.

ELLIPSE EL Used to create an ellipse.

ERASE E Used to erase objects.
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EXIT Used to close AutoCAD.

EXPLODE X Used to explode or ungroup objects.
EXPLORER Displays Windows Explorer.

EXPORT EXP Used to export data.

EXTEND EX Used to extend an object upto another.
FILLET F Used to create a fillet at the corner.
FILTER Used to set object selection filters.
GEOMCONSTRAINT GCON Used to apply geometric constraints.
GRADIENT Used to apply gradient to a closed area.
GROUP G Used to group objects.

HATCH H Used to apply hatch to a closed area.
HATCHEDIT HE Used to edit hatch.

HELP Display the Help window.

HIDE HI Changes the Visual Style to Hidden.

ID Displays the coordinate values of a selected point.
IMAGEADJUST IAD Used to adjust images.
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IMAGECLIP Used to crop an image.

IMPORT Used to import other forms of CAD data.

INSERT I Used to insert a block.

INSERTOB] Used to insert a object into the drawing.

ISOPLANE CTRL+E Used to set the current isometric plane.

JOIN J Used to joins end points of two linear or curved
objects.

LAYCUR The Layer of the selected objects will be made
current.

LAYER LA Used to create a new layer and modify its properties.

LAYOUT Used to modify layouts.

LENGTHEN LEN Used to increase the length of an object.

LIMITS Used to set the drawing limits.

LIMMAX Used to set the maximum limit of a drawing.

LINE L Used to create a line.

LINETYPE LT Used to set the linetype.

LIST LI Lists the properties of a selected object in the text
window.
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LOAD Imports the shapes that can be used by the SHAPE
command.

LTSCALE LTS Used to set the linetype scale.

MEASURE ME Used to place points or blocks at measured intervals
on an object.

MENU Used to load a customization file.

MENULOAD Used to load or unload a customizable file.

MIRROR MI Used to create a mirror image of an object.

MLEDIT Used to edit a multiline.

MLINE ML Used to create multiple parallel lines.

MLSTYLE Used to create and modify a multiline style.

MOVE M Used to move selected objects.

MSLIDE Used to create slide out of a drawing.

MSPACE MS Used to switch from paper space to model space.

MSTRETCH Used to stretch multiple objects at a time.

MTEXT MTorT Used to write text in multiple lines.

MVIEW MV Used to create and modify layouts.
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MVSETUP Used to set drawing specifications for printing
purpose.

NEW CTRL+N Used to open a new file.

NOTEPAD Used to edit file in Notepad.

OFFSET o Creates a parallel copy of a selected object at a
specified distance.

0]0) ] Used to undo the ERASE command.

OPEN Used to open an existing file.

OPTIONS or Used to set various options related to the drawing.

ORTHO Turns ON/OFF the Ortho Mode.

OSNAP (O Used to the Object Snap settings.

PAGESETUP Used to specify the printing properties of a layout.

PAN P Used to drag a drawing to view its different
portions.

PARAMETER PAR Used to assign expressions to a dimensional
constraint.

PBRUSH Opens the Windows Paint application.

PEDIT PE Used to edit polylines.

PLINE PL Used to create a polyline. A polyline is a single object
which can have continuous lines and arcs.
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PLOT CTRL+P Used to plot a drawing.

POINT PO Used to place a point in the drawing.

POLYGON POL Used to create a polygon.

PREVIEW PRE Used to preview the plotted drawing.

PROPERTIES PR Displays the Properties palette.

PSOUT Used to create a postscript file.

PURGE PU Used to remove the unwanted data from the
drawing.

QDIM Used to create a quick dimension.

QSAVE Used to save the current drawing.

QUICKCALC QcC Displays the QuickCalc calculator.

QUIT Used to close the current drawing session.

RAY Used to create a line that starts from a selected point
and extends upto infinity.

RECOVER Used to repair and open the damaged files.

RECOVERALL Used to repair a damaged file along with the
attached external references.

RECTANG Used to create a polyline rectangle.




Introduction to AutoCAD 2020

REDEFI NE Used to restore an AutoCAD command which has
been overridden.

REDRAW R Refreshes the current viewport.

UNDEFI NE Used to override an existing command with a new
one.

REDO Used to cancel the previous UNDO command.

REDRAWALL RA Refreshes all the viewports in a drawing.

REGEN RE Regenerates the current viewport of a drawing.

REGENALL REA Regenerates all the viewports of a drawing.

REGION REG Convert the area enclosed by objects into a region.

RENAME REN Used to rename blocks, viewports, dimension styles
and so on.

REVCLOUD Used to highlight a portion of drawing by creating a
cloud around it.

RIBBON Displays the ribbon.

RIBBONCLOSE Hides the ribbon.

SAVE CTRL+S Saves the currently opened drawing.

SAVEAS Saves the drawing with another name and location.
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SAVEIMG Used to save a rendered output file.

SCALE SC Used to increase or decrease the size of a drawing.

SCRIPT SCR Used to load a script file. A script is used to run
various commands in a sequential manner.

SETVAR SET Used to list or change a system variable.

SHAPE Used to insert a shape into a drawing.

SHELL Used to enter MS-DOS commands.

SKETCH Used to draw freehand sketches.

SOLID SO Used to create filled triangles or quadrilaterals.

SPELL SP Used to check the spelling of a text.

SPLINE SPL Used to create a spline (curved object).

SPLINEDIT SPE Used to edit a spline.

STATUS Used to display the details of a drawing such as
limits, model space usage, layers and so on.

STRETCH S Used to stretch objects.

STYLE ST Used to create or modify the text style.

TABLET TA Allows using a tablet for creating drawings.




Introduction to AutoCAD 2020

TBCONFIG Used to customize user interface.

TEXT Used to enter text in the drawing.

THICKNESS TH Used to set a thickness value to 2D objects.

TOLERANCE - Used to apply geometric tolerances to the drawing.

TOOLBAR TO Used to customize toolbars.

TRIM TR Used to trim unwanted portions of an object.

UCS - Used to specify the location of the user coordinate
system.

UNDO CTRL+Z (or) U Used to undo the last operation.

UNITS UN Set the units of the drawing

VIEW Used to save and restore model space, layout, and
preset views.

VPLAYER Used to control the layer visibility in paper space.

VPORTS Used to create multiple viewports in model space of
paper space.

VSLIDE Used to show an image slide file.

WBLOCK w Used to convert a block into a drawing.
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WMFIN Used to import a Windows Metafile. This file
contains drawing data and image data. But only
drawing data is imported.

WIPEOUT Used to wipeout a portion of the drawing.

WMEFOPTS Used to specify options for importing a Windows
Metafile.

WMFOUT Used to save objects as Windows Metafile.

XATTACH XA Used to attach a drawing as an external reference.

XLINE - CREATES A XL Used to create construction lines. Construction lines

CONSTRUCTION LINE extend to infinity and help in drawing objects.

XREF XR Used to attach a drawing as an external reference.

ZOOM V4 Used to Zoom in or out of a drawing.

3D Commands

Command Shortcut Description

3DARRAY 3A Used to create three dimensional arrays of a objects.
3DALIGN 3AL Used align 3D objects.

3DFACE 3F Used to create three sided or four 3D surface.
3DMESH Used to create freeform 3D mesh.
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3DCORBIT Used to rotate a view in the 3D space with continuous
motion.

3DDISTANCE Used to control the distance.

3DEDITBAR Used to add and edit control vertices on a NURBS
surface or spline.

3DFLY Used to view the 3D model as if you are flying
through.

3DFORBIT Used to freely rotate a view in 3D space.

3DMOVE 3M Used to move the objects in 3D space.

3DORBIT 3DO Used to rotate the view constrained along horizontal
or vertical axis.

3DORBITCTR Used to set the center for rotating view in 3D space.

3DPAN Used to pan the 3D models horizontally or vertically.

This is used when working in perspective view.

3DPOLY 3P Used to create a 3D polyline.

3DPRINT 3DP Used to print the model in 3D (plastic prototype).

3DROTATE Used to rotate 3D objects in 3D space.

3DSCALE 3S Used to increase or decrease the size of 3D object along
the X, Y, Z directions.

3DSIN Used to import a 3ds Max file.




AutoCAD 2020 - Beginners Guide

3DDWF Export the 3D model to a 3D DWEF file.

3DWALK Used to view the 3D model as if you are walking
through it.

ANIPATH Used to create an animation when you are navigating
through the model.

BOX Used to create a 3D box.

CONE Used to create a 3D cone.

CONVERTOLDLIGHTS Used to convert lights created in previous releases to
the current format.

CONVERTOLDMATERIALS Used to convert old materials to new format

CONVTONURBS Used to convert a surface to NURBS. You can edit can
easily edit a NURBS by using control vertices
displayed on it.

CONVTOSOLID Used to convert 3D meshes, polylines and circles to 3D
solids.

CONVTOSURFACE Used to convert objects to surfaces.

CVADD Used to add control vertices to a NURBS surface or
spline.

CVREMOVE Used to remove control vertices from a NURBS surface
or spline.
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CVHIDE Used to hide the control vertices of a NURBS surface
or splines,

CVSHOW Used to display the control vertices of a NURBS
surface or splines.

CVREBUILD Used to rebuild the control vertices of a NURBS
surface.

CYLINDER Used to create a 3D Cylinder.

EDGESURF Used to create a mesh surface from four adjacent
edges.

EXTRUDE EXT Used to extrude a closed region or polyline.

FLATSHOT Used to create a 2D representation of a 3D model.

FREEPOINT Used to create point light that emits light in all
directions.

FREESPOT Used to create a spot light without any target.

HELIX Used to create a helical or spiral curve.

INTERFERE Used to create a 3D solid at the interference point of
the various solid objects.

INTERSECT IN Used to create a 3D solid at the intersection point of
solid.

LIGHT Used to create a light.
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LIGHTLIST Displays the lights available in the current 3D model.

LOFT Used to create a 3D solid or surface between various
cross sections.

MATERIALS Displays the Material Browser.

MATERIALASSIGN Used to assign a material to the model.

MATERIALMAP Used to the control the texture.

MATERIALATTACH Used to associate materials with layers.

MESH Used to create 3D mesh objects.

MESHREFINE Used to refine the mesh of 3D mesh objects.

MESHSMOOTH Used to increase the smoothness of mesh objects.

MIRROR3D Used to mirror 3D objects in 3D space.

OFFSETEDGE Used to create a parallel copy of an edge at a specified
distance.

PFACE Used to create a 3D Polyface mesh by specifying
vertices.

PLAN Displays the top view of the 3D model.

PLANESURF Used to create a planar surface.
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POINTLIGHT Used to create point light that emits light in all
directions.

PRESSPULL Used to extrude or subtract material.

PYRAMID Used to create a pyramid.

-RENDER Used to specify settings for rendering.

RENDERCROP Used to render a rectangular portion of a 3D model.

RENDERENVIRONMENT Used to control visual properties rendered image.

RENDEREXPOSURE Used to control the lighting of a rendered image.

RENDERONLINE Used to render an image in Autodesk 360 (cloud).

RENDERPRESETS Used to specify preset values for rendering an image.

RENDERWIN Displays the render window.

REVOLVE REV Used to create a revolved solid.

REVSURF Used to create a revolved surface.

RMAT Displays the Material Browser.

RPREF RPR Used to specify advanced render settings.

SECTION SEC Used to create section plane in a 3D model.
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SLICE SL Used to slice a 3D model.

SOLPROF Create a profile from a 3D model in a paperspace.

SOLIDEDIT Used to edit faces and edges of a 3D solid.

SPACETRANS Used to calculate equivalent model space and paper
space distance.

SPHERE Used to create a 3D sphere.

SPOTLIGHT Used to create a spotlight that emits light like a torch.

STLOUT Used to export a file to STL format.

SUNPROPERTIES Displays the Sun properties palette.

SURFBLEND BLENDSRF  Used to create a continuous blend surface between
two surfaces.

SURFEXTEND Used to lengthen a surface upto another surface.

SURFEXTRACTCURVE Used to create Isoline curves on a surface, solid, or a
face in U and V directions.

SURFFILLET Used to create a surface fillet between two surface.

SURFOFFSET Used to create parallel surface at a specified distance.

SURFNETWORK Used to create a surface from various curves in U and

V directions.
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SURFPATCH Used to create a surface using the edges forming a
closed loop.

SURFSCULPT Used to create a closed surface by trimming and
combining the surfaces that form a region together.

SURFTRIM Used to trim portions of a surface at intersections with
other surfaces.

SURFUNTRIM Used to untrim the trimmed surface.

SWEEP Used to create 3D solid or surface by sweeping a profile

along a path.

TABSURF Used to create a mesh from a line or curve swept along
a straight path

TORUS TOR Used to create a torus.

UNION UNI Used to combine various solids into one.

VISUALSTYLES Used to create and modify visual styles.

VPOINT Used to set the viewing direction of the 3D model.

WEDGE WE Used to create a wedge shape.

XEDGES

Used to create a 3D wireframe from a 3D solid.
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Where is Application Menu icon located in AutoCAD?
Where is Status Bar located in AutoCAD?

What are the two different color schemes in AutoCAD?
Where is Navigation Bar located?

Where is ViewCube located?

What are the three workspaces available in AutoCAD?

SR e



Chapter 2: Drawing Basics in AutoCAD

In this chapter, you will learn to do the following:

% Draw lines, rectangles, circles, ellipses, arcs, polygons, and polylines
+»+» Use the Erase, Undo and Redo tools

% Draw entities using the absolute coordinate points

% Draw entities using the relative coordinate points

% Draw entities using the tracking method

Drawing Basics

This chapter teaches you to create simple drawings. You will create these drawings using the basic drawing
tools. These tools include Line, Circle, Polyline, and Rectangle and so on and they are available in the Draw
panel of the Home tab in the ribbon, as shown below. You can also invoke these tools by typing them in the
command line, as shown.

WHHBE}Z 3 & <
Insert  Annotate |

Line Polyline Circle Arc ;

<1 = ,- x . , y Command: _Options
| Rl -Gl AR " Command:

-— — /9
DELSOO- I ——

© Draw Model Layout1 Layout2 +
W

Drawing lines

You can draw a line by specifying its start point and end point using the Line tool. However, there are various
methods to specify start and end points of a line. These methods are explained in the following examples.

Example (using the Absolute Coordinate System):

In this example, you will create lines by specifying points in the absolute coordinate system. In this system, you
specify the points with respect to the origin (0,0). A point will be specified by entering its X and Y coordinates
separated by a comma, as shown in figure below.

i
J

(-3,-3) —+ (3,-3)
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e Start AutoCAD 2020 by clicking the AutoCAD 2020 icon on your desktop.
e On the Welcome screen, click Start Drawing > Templates > acadISO-Named Plot Styles.dwt, as
shown. This starts a new drawing using the ISO template.

Get Started

Start Drawing/
ﬁl Templates 2

acad -Named Plot Styles.dwt

acad -Named Plot Styles3D.dwt
acad.dwt

acad3D.dwt

acadISO -Named Plot Styles.dwt
acadISO -Named Plot Styles3D.dwt @
acadiso.dwt

acadiso3D.dwt

Tutorial-iArch.dwt

Tutorial-iMfg.dwt

Tutorial-mArch.dwt

Tutorial-mMfg.dwt

No Template - Imperial

[ Create New Sheet Set...

e (lick Zoom > Zoom All on the Navigation Bar; the entire area in the drawing window will be
displayed.

~  Zoom Extents
Zoom Window

Zoom Previous
Zoom Realtime
a=p  Zoom Al
Zoom Dynamic
Zoom Scale
Zoom Center
Zoom Object
Zoom In
Zoom Out

e Turn OFF the Grid Display by pressing the F7 key.
e Click the Customization button on the status bar, and then select the Dynamic Input option from the
flyout to display the Dynamic Input icon on the status bar.
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Customization

MODEL Hf :ii ~ \_jv { vﬂ“fjv&):)\ v &~ 4+ 20 I{‘I%—q—

e  Turn OFF the Dynamic Input mode. You will learn about Dynamic Input later in this chapter.

Dynamic Input - Off
DYNMODE

MODEL #E i ~ "%Lﬁ_\' i 'JD'A

e To draw a line, click Home > Draw > Line on the ribbon, or enter LINE or [l rome neen

Annotate

L in the command line. 7 W N ]

¢ Follow the prompt sequence given next. ol oyiie croe A &

< o
Specify first point: Type 50,50 and press ENTER. Draw ~

Specify next point or [Undo]: Type 150,50 and press ENTER.

Specify next point or [Undo]: Type 150,100 and press ENTER.

Specify next point or [Close Undo]: Type 50,100 and press ENTER.

Specify next point or [Close Undo]: Select the Close option; the drawing will be created as
shown below.

(50,100) (150,100)

(50,50) (150,50)

e Click Save on the Quick Access Toolbar to display the Save Drawing As dialog box.

szég, P E i ~s

Home Insert Annotate Parametric

e Enter Line-examplel in the dialog box and click on the Save button to save it, as shown.

e C(Clickon * icon to close the file, as shown.

File name: |Line-example1l Q ¥ | | Save m E l
Ls

- — 1 N
Files oftype: | AutoCAD 2018 Drawing (*.dwg) v Car Line-example1 +

Example (using Relative Coordinate system):

In this example, you will draw lines by specifying points in the relative coordinate system. In this method, you
specify the location of a point with respect to the previous point. For this purpose, the symbol ‘@’ is used before
the point coordinates. This symbol means that the coordinate values are specified in relation with the previous
point.
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(@-50,0) (@0,20) (@-50,0) (@0,120)
(@-100,0) (@0,-20)
@0,20) (@100,0)
(@50,0) (@50,0)
(100,100) (@0,-20)

e Click on New button from Quick Access Toolbar to display the Select template dialog box, as shown.
e Select acadISO -Named Plot Styles.dwt template. Click Open.

A Select template X
Look in: Template v| 4@ E} (3 X E_l Views ¥ Tools ¥
& | Name - Preview
== PTWTemplates

SheetSets
m acad -Named Plot Styles
[A) acad -Named Plot Styles3D
@ acad
acad3D
L # E] acadISO -Named Plot Styles [}

[A) acadiSO -Named Plot Styles3D

1y [A) acadiso
\1;%2 @acadisow
@Tutorial-iArch
[&) Tutorial-iMfg
@Tutorial-mArch

@ Tutorial-mMfg

£ >

=) = i
—L - — P 2
HHLEIB; 2l b <~
Parame Llerame v]| gpen |+
New
4 Files oftype: | Drawing Template (*.cwi) = Cancel
Creates a blank drawing file ‘%’M ——

e Type Z in the command line to invoke the ZOOM command.
e Select the All option from the command line; the entire area in the drawing window will be displayed.

e Press the F7 key to turn OFF the Dynamic Input mode, if active.

Alternatively, you can deactivate it from the status bar, as shown.

Display drawing grid - Off
GRIDMODE (F7)

MODEL 3 i~ fm L&)~ % -]

e Turn OFF the Dynamic Input mode, if active.
e (Click Home > Draw > Line on the ribbon or enter LINE or L in the command line.

e Follow the prompt sequence given next.

Specify first point: Type 100,100 and press ENTER.

Specify next point or [Undo]: Type @50,0 and press ENTER.
Specify next point or [Undo]: Type @0,20 and press ENTER.
Specify next point or [Close Undo]: Type @100,0 and press ENTER.
Specify next point or [Close Undo]: Type @0, -20 and press ENTER.
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Specify next point or [Close Undo]: Type @50,0 and press ENTER.
Specify next point or [Close Undo]: Type @0,120 and press ENTER.
Specify next point or [Close Undo]: Type @-50,0 and press ENTER.
Specify next point or [Close Undo]: Type @0,-20 and press ENTER.
Specify next point or [Close Undo]: Type @-100,0 and press ENTER.
Specify next point or [Close Undo]: Type @0,20 and press ENTER.
Specify next point or [Close Undo]: Type @-50,0 and press ENTER.
Specify next point or [Close Undo]: Select the Close option.

e Save the file as Line-example2.dwg.
e Close the file.

Example (using Polar Coordinate system):

In the polar coordinate system, you specify the location of a point by entering two values: distance from the
previous point and angle from the zero degrees. You enter the distance value along with the “@” symbol and
angle value with the “<” symbol. Note that angles in AutoCAD are measured in anti-clockwise direction.

.+Y 90
135 5
/
5
A\t ) 180 o
{0
(1,1) ‘
X X
(6,0) 225 315°

Y
270

Drawing Task

(@30<180) (@80<120)
(@80<240) (@20<90)
(50,50) (@110<0)

e Open a new file using the acadISO -Named Plot Styles.dwt template.

e (Click Zoom > Zoom All on the Navigation Bar.

e Turn OFF the Grid icon on the status bar.

e Turn OFF the Dynamic Input mode, if active.

e Click Home > Draw > Line on the ribbon or enter LINE or L in the command line.
e Follow the prompt sequence given next.
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Specify first point: Type 50,50 and press Enter key

Specify next point or [Undo]: Type @110<0 and press ENTER.
Specify next point or [Undo]: Type @20<90 and press ENTER.
Specify next point or [Close Undo]: Type @80<120 and press ENTER.
Specify next point or [Close Undo]: Type @30<180 and press ENTER.
Specify next point or [Close Undo]: Type @80<240 and press ENTER.
Specify next point or [Close Undo]: Select the Close option

e Save the file as Line-example3.dwg.
e Close the file.

Example (using Direct Distance Entry):
In the direct distance entry method, you draw a line by entering its distance and angle values. Note that you
need to turn ON the Dynamic Input.

e Open a new file using the acadISO -Named Plot Styles.dwt template.
e Turn-off the Grid and Snap Mode at the Status Bar.

e (lick Zoom > Zoom All on the Navigation Bar.

e Activate the Dynamic Input button on the Status Bar.

Dynamic Input - On
DYNMODE

MODEL Hf i 'Lﬂgik A |

e Click Home > Draw > Line on the ribbon or enter LINE or L in the command line.
e Specify the first point of the line by typing 50,50 and pressing ENTER.

e Move the cursor horizontally toward right and type 150 as length.

e Press the TAB key and type 0 as angle, if required. Next, press ENTER.

e Move the cursor vertically upwards and type 100 as length.

e Press the TAB key and type 90 as angle. Next, press ENTER.
e Move the cursor horizontally toward left and type 50.

e Press the TAB key and type 180 as angle. Next, press ENTER.
e Move the cursor vertically downwards and type 20.
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e Press the TAB key and type 90 as angle. Next, press ENTER.
e Move the cursor horizontally toward left and type 50.

e Press the TAB key and type 180 as angle. Next, press ENTER.
e Move the cursor vertically downwards and type 40.

e Press the TAB key and type 90 as angle. Next, press ENTER.
e Move the cursor horizontally toward left and type 50.

e Press the TAB key and type 180 as angle. Next, press ENTER.
e Select the Close option from the command line.

e Save and close the file.

Erasing, Undoing and Redoing

e Draw the sketch similar to the one shown below using the Line tool.

¢ (lick Home > Modify > Erase on the ribbon or Enter ERASE or E in the command line.

)

‘i-' Move C Rotate \}., Trim ~

¥ copy /N Mirror [ Fillet ~ {j%
[\ Stretch []Scale 85 Aray + &
Modify =

e Select the lines shown below and press ENTER; the lines will be erased.

|

e (lick the Undo button on the Quick Access Toolbar; the lines will be restored.

P

eI UE «

Home Insert Annotate Parametric
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Click the Redo button on the Quick Access Toolbar; the lines will be erased again.

N

.
Do HE L 2= "R

Home Insert Annotate Parametric Vie

Type E in the command line and press the SPACEBAR; the ERASE command will be invoked.

e Drag aselection window as shown below and press ENTER,; the entities will be erased.

Drawing Circles

You can draw circles using the tools available in the Circle drop-down of the Draw — ==
panel. You can also type the CIRCLE command in the command line and create various |/

[

types of circles. There are various methods to create circles. These methods are explained S

C}rcie Arc
. . - - G -
in the following examples.
@ Center, Radius
Example (Center, Radius): () center, Diameter
In this example, you will create a circle by specifying its center and radius value.
\ ) 2-Point
QQ,Q (" )a-point

" ” ) Tan, Tan, Radius

PN
) )* Tan, Tan, Tan
N\, /

BN
. . . & ) Center, Radius

e (Click Home > Draw > Circle > Center, Radius
[ ]

on the ribbon.
Click at an arbitrary point in the drawing window to specify the center point.
Type 20 as the radius and press ENTER.
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In this example, you will create a circle by specifying its center and diameter value.

Example (Center, Diameter):

e Click Home > Draw > Circle > Center, Diameter PRI o the ribbon; the message, “Specify
center point for circle or [3P 2P Ttr (tan tan radius)]:” appears in the command line.

e Pick a point in the drawing window which is approximately horizontal to previous circle.

&

Ortho: 27.5345 < 0°

Center Point

Type 40 as the diameter and press ENTER; the circle will be created, as shown.

Q
& o

Example (2-Point):

In this example, you will create a circle by specifying two points. The first point is to specify the location of the
circle and the second defines the diameter.

e Click Home > Draw > Circle > 2-Point -~ " on the ribbon; the message, “Specify first end
point of circle's diameter:” appears in the command line.
Now, you will create a circle by selecting the center points of the previous circles.

Click on the down arrow next to the Object Snap button on the status bar to display the flyout. The

options in this flyout are called Object Snaps. You will learn about these Object Snaps later in Chapter
3.

o Activate the Center option, if it is not already active.
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v Endpoint
Midpoint
# v || Center
Geometric Center
Node
_" Quadrant
v Intersection
v —- Extension
+ Insertion
-\ Perpendicular
") Tangent
o Nearest

Apparent Intersection

. Parallel
Snap cursor to 2D reference points - On

Object Snap - OSNAP (F3) Object Snap Settings...

vﬂ%&gx’xm-ﬁ-+in o= s ‘\'ﬂﬂfﬁA’Aﬂ'ﬁ'+

e Select the center point of the left side circle; the message, “Specify second end point of circle's
diameter:” appears in the command line.
o Select the center point of the right-side circle; the circle will be created a shown below.

N

Example (3-Point):
In this example, you will create a circle by specifying three points. The circle will pass through these three
points.

e Opena new file.
e Use the Line tool and create the drawing shown in figure below. The coordinate points are also given
in the figure.

(@100<120)

(100,100) (@100<0)
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e Click Home > Draw > Circle > 3-Point -~ " on the ribbon.

e Select the three vertices of the triangle; a circle will be created passing through the selected points.

o)

Example (Tan, Tan, Radius):

In this example, you will create a circle by selecting two objects to which it will be tangent, and then specifying
the radius of the circle.

e Click Home > Utilities > Measure > Radius == "
appears in the command line.

e Select the circle passing through the three vertices of the triangle; the radius and diameter values of the
circle will be displayed above the command line.

on the ribbon; the message, “Select arc or circle:”

Select the circle

Radius = 57.7350
Diameter = 115.4701

&t ~ MEASUREGEOM Enter an option [Distance Radius Ang

Model Layout1 Layout2 +

¢ Click Home > Utilities > Quick Calculator = onthe ribbon; the Quick Calculator appears.
e Type57.7350 in the Quick Calculator, as shown.
e Click the “/” button and then the 2 button on the Number Pad, as shown.

e Click the “=" button; the value 28.8675 is displayed in the value box, as shown.
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X X

W E®O|y =D @ W BR®O[s =0 @

& " 57.7350/2 28.8675
7.7350/2 28.8675
Basic Calculator Mode 2 Basic Calculator Mode 2
Number Pad v Number Pad v
| Le 1= 10 JLr ]
| L7 J[e [ o J[ = |[x2]
| ENENERIERES
| L J[2 I3[ - ]

Lo [ J[e ][ ][ ]

w [ = |[ws | [ me [ Mr [ mc |

o L)

= Scientific 4 = Scientific 4

i <

% Units Conversion 4 % Units Conversion 4

Variables XY XE < Variables XY XE <

e Click Home > Draw > Circle > Tan, Tan, Radius I\—//)Tan'Tan'Radius on the ribbon; the message, “Specify

point on object for first tangent of circle:” appears in the command line.
e Select the horizontal line of the triangle; the message, “Specify point on object for second tangent of
circle:” appears in the command line.
e Select anyone of the inclined lines; the message, “Specify radius of circle” appears in the command line.
e C(Click the Paste value to command line button on the Quick Calculator; the value 28.8675 will be

pasted in the command line.
x i

1] @®Q|%ED.‘@
£

57.7350/ Paste value to command line (8675

28.8675 < |

Basic Calculator Mode 2

e Press ENTER to specify the radius; the circle will be created touching all three sides of the triangle.

e Save and close the file.
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Example (Tan, Tan, Tan):

In this example, you will create a circle by selecting three objects to which it will be tangent.

e Click the Open button on the Quick Access Toolbar; the Select File dialog box appears.

[DRHEL 88w -

Home Insert Annotate Parametric V

e Browse to the location of Line-example3.dwg file and double-click on it; the file will be opened.

e C(Click Home > Draw > Circle > Tan, Tan, Tan on the ribbon.

e Select the bottom horizontal line of the drawing.

e Select the two inclined lines; a circle will be created tangent to the selected lines.

N '4

}

e Save and close the file.

An arc is a portion of a circle. The total angle of an arc will always be less than 360
degrees, whereas the total angle of a circle is 360 degrees. AutoCAD provides you
with eleven ways to draw an arc. You can draw arcs in different ways by using the
tools available in the Arcs drop-down of the Draw panel. The usage of these tools
will depend on your requirement. Some methods to create arcs are explained in the
following examples.

Example (3-Point):
In this example, you will create an arc by specifying three points. The arc will pass
through these points.

e Open the Line-examplel.dwg file.
e Expand the Draw panel in the Home tab and select the Multiple Points
tool.

” Home Insert  Annotate
X ..‘. ’ "i ; j =

Line Polyline Circle Arc

; N x‘..
C ® L2000~

1 Draw

o

. ~

S A
! <

T 0 -« Move

&+ Y Ccopy
7 ~ [\ Stretch

3-Point

4 Start, Center, End

/" -+ Start, Center, Angle

7 Start, Center, Length

Start, End, Angle

Start, End, Direction

< Start, End, Radius

é Center, Start, End

/" Center, Start, Angle

Center, Start, Length

/"»-. N
/ , Continue
[ «~

e Type 100,120 in the command line and press ENTER; the point will be placed above the rectangle.
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»/(100,120)

Click on the drop-down next to the Object Snap button on the status bar, and then select the Node

option from the flyout, as shown.

v Endpoint
v Midpoint
v | ) Center
v Geometric Center
: = Node
s i JD‘ T}ﬁ A A - £ v _b Quadrant s
Click Home > Draw > Arc > 3-Point on the ribbon; the message, “Specify start point of arc or

[Center]:” appears in the command line.

Select the top left corner of the rectangle.

Select the point located above the rectangle.

Select the top right corner of the rectangle; the three-point arc will be created.

Example (Start, Center, End):

In this example, you will draw an arc by specifying its start, center and end points. The first two points define
the radius of the arc and third point defines its included angle.

Click Home > Draw > Arc > Start, Center, End on the ribbon; the message, “Specify start point of arc

or [Center]|:” appears in the command line.

By default, the arc will be created in Counter-clockwise direction. Press and hold the CTRL key if you
want to switch the direction.

Pick an arbitrary point in the drawing window to specify the start point of an arc; the message, “Specify
center point of arc:” appears.

Pick a point to define the radius of the circle. You can also type the radius value and press ENTER; the
message, “Specify end point of arc or [Angle chord Length]:” appears.

You will notice that, as you move the cursor, the included angle of the arc changes.

Pick a point to define the included angle of the arc. You can also type the angle value and press
ENTER; the arc will be created.
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Example (Start, End, Direction):
e Use the Line tool and create the drawing shown in figure below. The dimensions are also given in the
figure.

20

(100,100) 120

e (Click Home > Draw > Arc > Start, End, Direction on the ribbon.
e Select the start and end points of the arc as shown in figure.
e Move the cursor vertically downward and click to specify the direction; the arc will be created.

"\‘

N

E.];]
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e Similarly, create another arc, as shown.

Drawing Splines

Splines are non-uniform curves which are used to create irregular shapes. In AutoCAD, you can create splines
by using two methods: Spline Fit and Spline CV. These methods are explained in the following examples:

Example ( Spline Fit)

In this example, you will create a spline using the Spline Fit method. In this method, you need to specify
various points in the drawing window. The spline will be created passing through the specified points.

e Start a new drawing file.
[ )

Use the Line tool and create a sketch similar to the one shown below.

J
Expand the Draw panel in the Home tab and select the Spline Fit |
first point or [Method Knots Object]:” appears in the command line.

- Home  Insert Annotate

button; the message, “Specify

e ) ( "’I /'/ _! N Y
Line Polyline Circle Arc
' v B - X
‘_ o e X Enter spline creation method [Fit/CV] <Fit>: _FIT
_f"'% Y o AT T L TR i Current settings: Method=Fit Knots=Chord
12
oy ® L8 000~ 7~ =)~ SPLINE Specify first point or [Method Knots Object]:
Model Layout1 Layout2 +
1 Draw you Y

Select the lower-left corner of the sketch; the message, “Enter next point or [start Tangency toLerance]:”
appears in the command line.

Select the top-left corner point of the sketch.
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e Similarly, select the top-right and lower-right corners; a spline will be attached to the cursor.
e Press ENTER to create the spline.

2, A

X s
BT | e

Example: ( Spline CV):
In this example, you will create a spline by using the Spline CV method. In this method, you will specify

various points called control vertices. As you specify the control vertices, imaginary lines are created
connecting them. The spline will be drawn tangent to these lines.

~J
e Expand the Draw panel in the Home tab and select the Spline CV * «  button.

- Home Insert Annotate |

) o L=

Ko
e A

Line Polyline Circle Arc

y

.\,7 ;\." X 2oes 5 .
i~ .%‘ o - T LI
o % -2 00-
g Draw

® Select the four corners of the sketch in the same sequence as in the earlier example.
e Press ENTER,; a spline with control vertices will be created.

o~ ==

Drawing Ellipses

Ellipses are also non-uniform curves, but they have a regular shape. They are el I
actually splines created in a regular closed shape. In AutoCAD, you can draw an [ -

ellipse in three different ways by using the tools available in the Ellipse drop-down s f} o Copy
of the Draw panel. The three different ways to draw ellipses are explained in &

=
(;/- Center
following examples.

Draw '1','7 Axis, End

‘i - Elliptical Arc
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Example (Center)

In this example, you will draw an ellipse by specifying three points. The first point defines the center of the
ellipse. Second and third points define the two axes of the ellipse.

2
. ¥

—
e (lick Home > Draw > Ellipse > Center — e

on the ribbon; the message, “Specify center of
ellipse:” appears in the command line.

Select an arbitrary point in the drawing window; the message, “Specify endpoint of axis:” appears

command line.

Move the cursor horizontally and type 20. Next, press ENTER; the message, “Specify distance to other
axis or [Rotation]:” appears in the command line.

e Type 10 and press ENTER; the ellipse will be created.

2

of©

Example (Axis,End)

In this example, you will draw an ellipse by specifying three points. The first two points define the location and
length of the first axis. The third point defines the second axis of the ellipse.

e Activate the Dynamic Input on the status, if it is not active.

» Axis, End
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e C(Click Home > Draw > Ellipse > Axis, End on the ribbon.
e Follow the prompt sequence given below:
Specify axis endpoint of ellipse or [Arc Center]: Select an arbitrary point.
Specify other endpoint of axis: Type 50 as length of the first axis and press TAB.
Next, type 60 as angle and press ENTER.
Specify distance to other axis or [Rotation]: Type 10 as radius of the second axis and press ENTER; the
ellipse will be created inclined at 60-degree angle.

Example (Elliptical Arc)

In this example, you will draw an elliptical arc. To draw an elliptical arc, first you need to specify the location
and length of the first axis. Next, specify the radius of the second axis; an ellipse will be displayed. Now, you
need to specify the start angle of the elliptical arc. The start angle can be any angle between 0 and 360. After
specifying the start angle, you need to specify the end angle of the elliptical arc.

30

15

e Turn on the Ortho Mode on the Status bar.

Restrict cursor orthogonally - On
ORTHOMODE (F8)

MODEL H i ~ "éljgi;" o~ £

G

(- MEliptical A
e Click Home > Draw > Ellipse > Elliptical Arc * P on the ribbon.

e Follow the prompt sequence given next:
Specify axis endpoint of elliptical arc or [Center]: Select an arbitrary point.

Specify other endpoint of axis: Move the cursor horizontally toward left and type 60. Next, press
ENTER.
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Specify distance to other axis or [Rotation]: Move the cursor upward and type 15. Next, press
ENTER.

Specify start angle or [Parameter]: Type 0 and press ENTER.
Specify end angle or [Parameter Included angle]: Type 240 and press ENTER.

a‘/‘

il

Drawing Polylines

A Polyline is a single object that consists of line segments and arcs. It is more versatile than a line as you can
assign a width to it. In the following example, you will create a closed polyline.

e Activate the Ortho Mode on the Status Bar.

Click Home > Draw > Polyline on the ribbon or enter PLINE or PL in the command line; the message,
“Specify start point:” appears in the command line.

- Home Insert Annotate
5 V)

//‘l ._:) }\ /”) !/-’/'. ?1 v

Line Polyline Circe Arc
* % - v T.: v

Draw »
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e Select an arbitrary point in the drawing window.

e Follow the prompt sequence given next:

Specify next point or [Arc Halfwidth Length Undo Width]: Move the cursor horizontally toward right
and type 100. Next, press ENTER.

Specify next point or [Arc Close Halfwidth Length Undo Width]: Select the Arc option from the
command line.

Specify endpoint of arc or [Angle CEnter Close Direction Halfwidth Line Radius Second pt Undo
Width]: Move the cursor vertically upward and type 50. Next, press ENTER.

Specify endpoint of arc or [Angle CEnter Close Direction Halfwidth Line Radius Second pt Undo
Width]: Select the Line option from the command line.

Specify next point or [Arc Close Halfwidth Length Undo Width]: Move the cursor horizontally
toward left and type 50. Next, press ENTER.

Specify next point or [Arc Close Halfwidth Length Undo Width]: Move the cursor vertically upward
and type 50. Next, press ENTER.

Specify next point or [Arc Close Halfwidth Length Undo Width]: Select the Arc option from the
command line

Specify endpoint of arc or [Angle CEnter Close Direction Halfwidth Line Radius Second pt Undo
Width]: Move the cursor horizontally toward left and type 50. Next, press ENTER.

Specify endpoint of arc or [Angle CEnter Close Direction Halfwidth Line Radius Second pt Undo
Width]: Select the CLose option from the command line

Now, when you select a line segment from the sketch, the whole sketch will be selected. This is because the
polyline created is a single object.

Polyline selected

/

Drawing Rectangles

A Rectangle is a four-sided single object. You can create a rectangle by just specifying its two diagonal corners.
However, there are various methods to create a rectangle. These methods are explained in the following
examples.

In this example, you will create a rectangle by specifying it corner points.

e Openanew file.

e Click Home > Draw > Rectangle on the ribbon or enter RECTANG or REC in the command line; the
message, “Specify first corner point or [Chamfer Elevation Fillet Thickness Width]:” appears in the
command line.
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ﬂ Home Insert  Annotat Parametric
/ "~ ' \ 1+ <b Move

Line Polyline Circle emw» | Rectangle

Draw \ = / Polygon

e Pick an arbitrary point in the drawing window; the message “Specify other corner point or [Area
Dimensions Rotation]:” appears in the command line.
e Move the cursor diagonally toward right and click to create a rectangle.

o

In this example, you will create a rectangle by specifying its length and width.

200

400

e Click Home > Draw > Rectangle on the ribbon, or enter RECTANG or REC in the command line.
e  Specify the first corner of the rectangle by picking an arbitrary point in the drawing window.
e Follow the prompt sequence given next:

Specify other corner point or [Area Dimensions Rotation]: Select the Dimensions option from the
command line

Specify length for rectangles: Type 400 and press ENTER.

Specify width for rectangles: Type 200 and press ENTER.

Specify other corner point or [Area Dimensions Rotation]: Move the cursor upwards and click to
create the rectangle.
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In this example, you will create a rectangle by specifying its area and width.

Area=20000 Width=100

e Click Home > Draw > Rectangle on the ribbon, or enter RECTANG or REC in the command line.
e Specify the first corner of the rectangle by picking an arbitrary point.
e Follow the prompt sequence given next:

Specify other corner point or [Area Dimensions Rotation]: Select the Area option from the command
line

Enter area of rectangle in current units: Type 20000 and press ENTER.

Calculate rectangle dimensions based on [Length Width] <Length>: Select the Width option from the
command line.

Enter rectangle width: Type 100 and press ENTER; the length will be calculated automatically.

In this example, you will create a rectangle with chamfered corners.

e Click Home > Draw > Rectangle on the ribbon or enter RECTANG or REC in the command line.
e Follow the prompt sequence given next:

Specify first corner point or [Chamfer Elevation Fillet Thickness Width]: Select the Chamfer option
from the command line.

Specify first chamfer distance for rectangles: Type 20 and press ENTER.

Specify second chamfer distance for rectangles: Type 20 and press ENTER.

Specify first corner point or [Chamfer Elevation Fillet Thickness Width]: Click at an arbitrary point
in the drawing window to specify the first corner.

Specify other corner point or [Area Dimensions Rotation]: Move the cursor diagonally toward right
and click to specify the second corner.
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N

/9

In this example, you will create a rectangle with rounded corners.

e Click Home > Draw > Rectangle on the ribbon or enter RECTANG or REC in the command line.
o Follow the prompt sequence given next:

Specify first corner point or [Chamfer Elevation Fillet Thickness Width]: Select the Fillet option from
the command line.

Specify fillet radius for rectangles: Type 50 and press ENTER.

Specify first corner point or [Chamfer Elevation Fillet Thickness Width]: Click at an arbitrary point
in the drawing window to specify the first corner.

Specify other corner point or [Area Dimensions Rotation]: Move the cursor diagonally toward right
and click to specify the second corner.

i\‘

=

NP

|Speufy pecify other comer point ¢
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In this example, you will create an inclined rectangle.

¢ (lick Home > Draw > Rectangle on the ribbon or enter RECTANG or REC in the command line.
e Specify the first corner of the rectangle by picking an arbitrary point.
o Follow the prompt sequence given next:

Specify other corner point or [Area Dimensions Rotation]: Select the Rotation option from the
command line.

Specify rotation angle or [Pick points]: Type 60 and press ENTER.

Specify other corner point or [Area Dimensions Rotation]: Enter 400 and press TAB and then 300 in
the Dynamic Input boxes.

_L

Drawing Polygons

A Polygon is a single object having many sides ranging from 3 to 1024. In AutoCAD, you can create regular
polygons having sides with equal length. There are two methods to create a polygon. These methods are
explained in the following examples.
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In this example, you will create a polygon by specifying the number of sides, and then specifying the length of
one side.

e C(lick Home > Draw > Polygon on the ribbon.

m Home Insert  Annotat Parametric
)

b2 < 1+« Move

Line Polyline Circle Arc \_Rectangle

Draw = # = Polygon %

o Follow the prompt sequence given next.

Enter number of sides <4>: Type 5 and press ENTER.

Specify center of polygon or [Edge]: Select the Edge option from the command line.
Specify first endpoint of edge: Select an arbitrary point.

Specify second endpoint of edge: Type 20 and press ENTER.

In this example, you will create a polygon by specifying the number of sides and drawing an imaginary circle
(inscribed circle). The polygon will be created with its corners located on the imaginary circle. You can also

create a polygon with the circumscribed circle. A circumscribed circle is an imaginary circle which is tangent to
all the sides of a polygon.
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e Type POL in the command line and press ENTER; the POLYGON command will be invoked.
e Follow the prompt sequence given next:

Enter number of sides <5>: Type 8 and press ENTER.

Specify center of polygon or [Edge]: Select an arbitrary point

Enter an option [Inscribed in circle Circumscribed about circle] <C>: Select the Inscribed in circle
option from the command line.

Specify radius of circle: Type 20 and press ENTER; a polygon will be created with its corners

touching the imaginary circle.
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Questions:

Which key is pressed to turn off the Grid display?
Where is Dynamic Input button located?
What is the use of Tan, Tan, Radius tool?

Which tool is used to create irregular shaped curves?

S Ul L=

Which tool is used to create a hexagon?

Exercises

Exercise 1;

30

40

Where is Tan, Tan, Tan tool available and for which this tool is used?

Exercise 2

40

25

50

oy
@16
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Exercise 3;

o

@20

f

50 S

o

1

3

1
100 k
200 &
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Chapter 3: Drawing Aids in AutoCAD

In this chapter, you will learn to do the following;:

e Use Grid and Snap

¢ Use Ortho Mode and Polar Tracking

e Use Object Snaps and Object Snap Tacking
e Create Layers and assign properties to it

e Zoom and Pan drawings

Drawing Aids

This chapter teaches you to specify the drawing settings which will assist you to easily create a drawing in
AutoCAD. Most drawing settings can be turned on or off from the status bar. You can also access additional
drawing settings by right-clicking on the button located on the status bar.

Setting Grid and Snap

Grid is the basic drawing setting. It makes the drawing window appear like a graph paper. You can turn ON
the grid display by clicking the Grid Display button on the status bar or just pressing F7 on the keyboard. You
can also adjust the grid size and the spacing between the grid lines by using the Drafting Settings dialog box.

Snap is used to drawing objects by using the intersection points of the grid lines. When you turn the Snap Mode
ON, you will be able select only grid points. In the following example, you will learn to set the grid and snap
settings.

Upper limit (80,50)

Lower limit (0,0)

e Click Application Menu > New; the Select template dialog box appears.
o Select the acadISO -Named Plot Styles.dwt template if it is not selected by default.

e C(Click on the Open button, as shown.
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A Select template

D HBELEL 2

Search Co
T
O := @
D New »
[ 1 ™

New (Ctrl+N)

Look in Template
= Name -
‘;"j PTWTemplates
SheetSets
. 18] acad -Named Plot Styles
E] @ acad -Named Plot Styles3D

E‘] acad3D
-w acadISO -Named Plot Styles

A& acad

e

[B] acadISO -Named Plot Styles3D
@ acadiso

[ acadiso3D

E‘] Tutorial-iArch

(&) Tutorial-iMfg

@ Tutorial-mArch
@Tutorial-meg

w

x

Views ¥ Tools

«H@Xg

Preview

e Right-click on the Grid Display button located on the status bar.

e (Click on the down arrow next to the SNAPMODE

File name: acadISO -Named Plot Styles| v Open i
Files oftype: | Drawing Template (*.dwt) 5 Cancel

% button and select the Snap Settings option.
This Drafting Settings dialog box appears.

A Drafting Settings *

Snap and Grid Polar Tracking ObjectSnap 3D ObjectSnap Dynamic Input Quick Propert ¥ | ¥

Polar Snap

v Grid Snap

Snap Settings...

MODEL 3 || 7 [fm|l| & ~

Snap spacing

Snap X spacing
Snap Y spacing:

Equal X and Y spacing

Polar spacing

Snap type
(@ Grid snap
(@ Rectangular snap

(O Isometric snap

(O Palarsnap

Options

1 Grid On (F7)
Grid style
Display dotted grid in:
[]2D model space

[ Block editor

[ sheetflayout

Grid spacing

Grid X spacing:
Grid ¥ spacing:

Major line every:

Grid behavior

[] Adaptive grid
plve g
Allow subdivision below grid
g
spacing
[] Display grid beyond Limits

[JFollow Dynamic UCS

Cancel Help

Alternatively, you can enter DS in the command line to display the Drafting Settings dialog box.

e Set Grid X spacing to 10 and press TAB key; the Grid Y spacing is updated with the same value.

e Set Major line every to 10.

Grid spacing
Grid X spacing:

Grid Y spacing:

Major line every:
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e Select the Snap On check box under Snap and Grid tab of dialog box, if it is not selected.
e Make sure that Snap X spacing and Snap Y spacing is set to 10.

e[| Snap On (F9)

Snap spacing

Snap X spacing: 0 -
Snap Y spacing: 0 <

Equal X and Y spacing

e Make sure that the Grid snap radio button is selected in the Snap type group.

Snap type

*@Grid snap

(@ Rectangular snap
Olsometric snap

OF’oIarSnap

e (Click OK on the dialog box.

Setting the Limits of a drawing

You can set the limits of a drawing by specifying its lower-left and top-right corners. By setting Limits of a
drawing, you will define the size of the drawing area. In AutoCAD, limits are set to some default values.
However, you can redefine the limits to change the drawing area as per your requirement.

e Type Limits at the command line and press ENTER.

« |[E LIMITS &

o ElvLIniTs | 0 < —

Model Layout1 Layout2 +
e Press ENTER to accept the lower limit as 0,0.
Now, you need to specify the upper limit.

e Type 80,50 and press ENTER key.

e (lick View > Navigate 2D > Zoom drop-down > All on the ribbon; the drawing window will be
zoomed to the limits.

e Click Zoom > Zoom All from the Navigation Bar; the drawing window will be zoomed to the limits.
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v Zoom Extents
Zoom Window
Zoom Previous
Zoom Realtime

9—> Zoom All
Zoom Dynamic
Zoom Scale
Zoom Center
Zoom Object
Zoom In
Zoom Out

T -

: You can simply zoom the drawing area to the limit by followings the below given steps one-by-one:

Step 1: Press the Z key and then the Enter key.
Step 2: Now press the A key and then the Enter key.

Setting the Lineweight

Lineweight is the thickness of the objects that you draw. In AutoCAD, there is a default lineweight assigned to
objects. However, you can set a new lineweight. The method to set the lineweight is explained below.

Click on the Customization options on the Status bar and select the LineWeight option from the flyout
displayed. This makes the LineWeight button visible on the status bar.

Now, activate the Show/Hide Lineweight button located on the status bar.
Show/Hide Lineweight - On

Customization
LWDISPLAY

¢v+%{) ,?]%—# '@@'£XA1:1'Q'+

Right-click on the Show/Hide Lineweight button and select the Lineweight Settings; the
Lineweight Settings dialog box appears.

A Lineweight Settings X
Lineweights Units for Listing
ByLayer ~ (@ Millimeters (mm) (O Inches (in)
ByBlock
Default [~] Display Lineweight
0.00 mm
0.05 i Default 0.25 mm bid
0.09 mm Adjust Display Scale
013 mm W
Min I Max
Current Lineweight: Bylayer
#Lineweight Settings..[x

E‘ i E‘@ )\’ )\ T~ 'u' v Cancel Help
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e Select 0.40 mm from the Default drop-down on the Lineweight Settings dialog box.
e Click OK.

e Type L at the command line and press ENTER.

e Type 10,10 and press ENTER to specify the first point.

e Make sure that the Dynamic Input @ button in the status bar is active, as shown.

e Move the cursor horizontally toward right and click when the tooltip displays 60 <0, as shown.

N
Dynamic Input - On
DYNMODE e X

##-fie -y g

e  Move the cursor vertically upwards and click when the tooltip displays 30<90.

e Move the cursor horizontally toward left and click when the tooltip displays 20<180.
e Move the cursor vertically downwards and click when the tooltip displays 10<270.

e Move the cursor horizontally toward left and click when the tooltip displays 20<180.
e  Move the cursor vertically upwards and click when the tooltip displays 10<90.

e Move the cursor horizontally toward left and click when the tooltip displays 20<180.
e Right-click and select Close.

Enter

Cancel

Recent Input >
)y Close 5

Undo

Snap Overrides
D Pan
@& zoom

@) steeringWheels

v

B quickcalc
LX T T

e Save and close the file.

Using the Ortho mode and Polar Tracking

Ortho mode is used to draw orthogonal (horizontal or vertical) lines. Polar Tracking is used to constrain the
lines to angular increments. In the following example, you will create a drawing with the help of Ortho Mode
and Polar Tracking.
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N

50

I 100

e Openanew AutoCAD file.

e Deactivate the Grid Display and Snap Mode buttons on the status bar.

e Click the Ortho Mode Q button on the status bar.

e Click Zoom All on the Navigation Bar.

e Click the Line button on the Draw panel.

o To specify the first point, type 50,50 and press ENTER key.

e Move the cursor toward right, type 100 and press ENTER; you will notice that a horizontal line is
created.

e Move the cursor upwards, type 50 and press ENTER; you will notice that a vertical line is created.

e Click the Polar Tracking button on the status bar to activate it, as shown.

e Click on the drop down next to the Polar Tracking button and select 30 from the menu displayed, as
shown.

v 90, 180, 270, 360...

45, 90, 135, 180...
w30, 60, 90, 120... [}

23, 45, 68, 90...

18, 36, 54, 72...

15, 30, 45, 60...

10, 20, 30, 40...

5,10, 15, 20...

Restrict cursor to specified angles - On e R S—— —
A Polar Tracking (F10) ﬁg Tle Ju E
Cled- O EE X A t |

You will notice that a track line is displayed at 30-degree increments when you rotate the cursor.

e Move the cursor and stop when the tooltip displays <150 angle value.
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e Type 50 and press ENTER when the tooltip displays <150°.
e Move the cursor toward left.

e Type 100 and press ENTER when the tooltip displays <180c.
e Move the cursor downward.

e Type 50 and press ENTER when the tooltip displays <270°.
e Right-click and select Close.

Enter
Cancel
Recent Input >

Close L} *—

Undo
Snap Overrides >
— | Pan
CDQ Zoom
7@ SteeringWheels

QuickCalc

Using Layers

Layers are like a group of transparent sheets that are combined into a complete drawing. The figure below
displays a drawing consisting of object lines and dimension lines. In this example, the object lines are created
on the ‘Object’ layer, and dimensions are created on the layer called “Dimension’. You can easily turn-off the
‘Dimension’ layer for a clearer view of the object lines.

<«+———Object

<+—— Complete
Drawing

Layer Properties Manager
The Layer Properties Manager is used to create and manage layers. To open Layer Properties Manager, click
Home > Layers > Layer Properties on the ribbon or enter LA in the command line.
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—E = Ho -
# T L_/' E ": Lt :_ Make Current
Propqgties & i £ <% £ Match Layer
Layers =

The components of the Layer Properties Manager are shown below. The Tree View section is used for
displaying layer filters, group, or state information. The List View section is the main body of the Layer
Properties Manager. It lists the individual layers that currently exist in the drawing.

x m
yq | Currentlayer: 0 Search for layer [0}
% & m| B G5 oot
Filters «  S. Name Q. F.. L. P. Color Linetype Lineweight Transp.. PlotSt.. N. Description
=2, Al ¥+ 0 ¢ 0o © Wwh.. Continu.. — Defa.. 0 Normal
All Used Layers
Tree View =gy G |_ist \View
&
G
I
=
<<
=
w1
=
I3
L
o
Q
o
o
& | [ Invert filter « ¢ 3
é !

p- ] All: 1 layers displayed of 1 total layers

The List View section contains various properties. You can set layer properties and perform various operations
in the List View section. A brief explanation of each layer property is given below.

Status MName On Freeze Lock Plot Color Linetype Lineweight Transparency Plot Style Mew VP Freeze Description

o 0 QO o © Mw.. Continu..— Defa.. 0 Normal =

Status -Shows a green check when a layer is set to current.

Name - Shows the name of the layer.

On - Used to turn on/ off the visibility of a layer. When a layer is turned on, it shows a yellow light-bulb. When
you turn off a layer, it shows a grey light-bulb.

Freeze/Thaw - It is used to freeze the objects of a layer so that they cannot be modified. Also, the visibility of
the object is turned off.

Lock/Unlock- It is used to lock the layer so that the objects on it cannot be modified.

Color - It is used to assign a color to the layer.

Linetype - It is used to assign a linetype to the layer.

Lineweight - It is used to set a lineweight(thickness) to the layer.

Transparency - It is used to set transparency to a layer. You set a transparency level from 0 to 90 for all objects
on a layer.

Plot Style - It is used to override the settings such as color, linetype, and lineweight while plotting a drawing.
Plot - It is used to control which layer will be plotted.

New VP Freeze - It is used to create and freeze a layer in any new viewport.

Description - It is used to enter a detailed description about the layer.
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Creating a New Layer

You can create a new layer by using anyone of the following methods:

1. Click the New Layer button on the Layer Properties Manager; a new layer with the name ‘Layerl’

appears in Name field. Next, enter the name of the layer in the Name field.
—P—I% ==

2. Right-click in the Name field and select New Layer from the shortcut menu.

3. If you want to continue to create layers after creating one layer, then press ENTER or commay(,).

Making a layer current

If you want to draw objects on a particular layer, then you have to make it current. You can make a layer
current using the methods listed below.

1. Select the layer from the List view and click the Set Current button on the Layer Properties Manager.

L LE L o f—

N

2. Double-click on the Name field of the layer.
3. Right-click on the layer and select Set current.
4. Select the layer from the Layer drop-down of the Layer panel, as shown.

£F & Mo z
= Ho
Layer
Properties | = B Layer
e_p - . Layer2 [k
- . Layer3
. . Layerd

5. Click the Make Current button on the Layers panel, as shown. Next, select an object; the layer related
to the selected object will become current.

—E - B Layer2 ‘ -

o A

layer % :, Make Current

Properties & &% £ “% ©& Match Layer

Layers =

Deleting a Layer

You can delete a layer by using anyone of the following methods:
1. Click the Delete Layer button or press ALT+D.

|

2. Right-click in the Name field and select Delete Layer from the shortcut menu.



DT AutoCAD 2020 - Beginners Guide

You will learn more about layers in later chapters. You can find an example related to layers in the Offset tool

section of chapter 4.

Using Object Snaps

Object Snaps are important settings that improve your performance and accuracy while creating a drawing.
They allow you to select keypoints of objects while creating a drawing. You can activate the required Object
Snap by using the Object snap shortcut menu. Press and hold the SHIFT key and right-click to display this
shortcut menu.

i Temporary track point
7 From
Mid Between 2 Points
Point Filters >
3D Osnap >
3 Endpoint
"~ Midpoint
< Intersection
7. Apparent Intersect
— Extension
(") Center
[“] Geometric Center
{7 Quadrant

1_) Tangent

_L_ Perpendicular
/" Parallel
MNode
12 Insert
Ao Nearest
i None

[fl. Osnap Settings..

The following table gives you the functions of various Object Snaps.

Object Snap Function

Endpoint Snaps to the endpoints of lines and arcs.

L]} «=——Endpoint

Midpoint Snaps to the midpoint of lines.




Drawing Aids in AutoCAD

Nearest Snaps to the nearest point found along any object
Center Snaps to the centers of circles and arcs.
e
Tangent Snaps to the tangent location of arcs and circles.
s
Quadrant Snaps to four key points located on a circle.
—&— + 1
Quadrant
Intersection Snaps to the intersections of objects.
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Apparent Intersection Snaps to the projected intersection of two objects in 3D space.
Perpendicular Snaps to a perpendicular location on an object.
Node Snaps to points of dimensions lines, text objects, dimension text and so
on.
AutoCAD 2243
Insert Snaps to the insertion point of blocks, shapes and text.

None Deactivates Object Snap.
Parallel It is used to draw an object parallel to another object.
_‘xl_ i
| Parallel: 26.0518 < 121°
Extension Creates a temporary extension line when the cursor passes through the

endpoints of a line or an arc. You can pick points along the temporary
extension lines.

| L
[ Extension: 45.0833 < 148° ] [ Extension: 48.4373 < arc
\_/
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From Locates a point at a specified distance and direction from a selected

reference point.

Reference point
\ 50 mm offset

_+;--

Midpoint Between 2 Points ~ Snaps to the middle point of two selected points.

First Point S i Bt
QL
Resuitant mid
point
Temporary Track Point It is used to locate a point by using trace lines from a reference point.

Reference Point

Running Object Snaps

Previously, you have learned to select Object Snaps from the shortcut v /° Endpoint
menu. However, you can make Object Snap modes available continuously v 7 Midpoint
instead of selecting them every time. You can do this by using the v () Center
Running Object Snaps. To use the Running Object Snaps, click on the | Geometric Center
down arrow next to the Object Snap button on the status bar and select ¥, =xbodg

the required object snap from the menu. i Dyadsant

__ Intersection

You can also select the Object Snap Settings option from the shortcut B

" Insertion

menu to open the Drafting Settings dialog box. In this dialog box, you
| .
can select the required Object Snaps by selecting check boxes. iR Popentialas
") Tangent
o Nearest
. Apparent Intersection

- Parallel

bject Snap Settings...

4~ [N & A e -
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A Drafting Settings X

Snap and Grid Polar Tracking

[] Object Snap On (F3) Object Snap Tracking On (F11)
Object Snap modes
[ [~]Endpoint = []Extension _. SelectAll
2 [Midpoint 04 [Jinsertion * ClearAl
) [~] Center =8 [JPerpendicular
v [[] Geometric Center T3 [ Tangent
&4 []Node ¥ [JMearest
<> [] Quadrant | [CJApparentintersection
. []Intersection 2 [JParallel

tracking vector appears when you move the cursor. To stop tracking,

‘\2 Totrack from an Osnap point, pause over the pointwhile in a command. A
Rt
pause over the point again.

Options... Cancel Help

Cycling through Object Snaps

After setting the Running Object Snap settings, AutoCAD displays object snaps depending on the shape of the
object. However, you can cycle through the object snaps by pressing the TAB. In the following example, you
will learn to cycle through different object snaps.

e Click on the down arrow next to the Object Snap button and select the Object Snap Settings option;
the Drafting Settings dialog box appears. Select the Select All check box and click the OK button.
e Draw the objects as shown below.

e Click the Circle button on the Draw panel.
e Place the cursor on the drawing. Press the TAB key; you will notice that the object snaps change.
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/ }
— — —

Click when the Center snap is displayed and draw a circle.

TR

‘m

Using Object Snap Tracking

Object Snap tracking is the movement of cursor along the trace lines originating from the keypoints of objects.

Object Snap Tracking works only when the Object Snap mode is turned on. In the following example, you will
learn to use Object Snap Tracking for creating objects.

Select the Object Snap Tracking button from the Status bar.

Show snapping reference lines - On

Object Snap Tracking - AUTOSNAP (F11)
I R X A 8-+

(OR)

Open the Drafting Settings dialog box and click the Object Snap tab.
Select the Object Snap Tracking On check box and click OK button.

A Drafting Settings X

Snap and Grid Polar Tracking

3D Object Snap Dynamic Input Quick Properﬂ < '_‘
ObjectSnap On (F3) Ob]ectSnap Tracking On (F17) h
Object Snap modes

O [“]Endpoint =i

DEmension SelectAll |

£y [“IMidpoint 04 [CJinsertion | Clearal

o Use the Line tool and draw the objects as shown below.
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o

?

Press the ENTER key twice to start drawing lines from the last point.
Press the F8 key to deactivate the ORTHOMODE, if it is active.
Move the cursor and place it on the endpoint of the lower horizontal line.

\

| ey

Move the cursor vertically upwards; you will notice that a trace line is displayed as shown below.

f || [Perpendicular: 262.8438 < 90°

Click on the trace line to create an inclined line.
Snap the cursor to the endpoint of the lower horizontal line and click.

rd

| o

e Right-click and select Enter.
e Click the Circle button on the Draw panel of the ribbon.
e Place the cursor over the lower endpoint of the inclined line and move horizontally right; you will

notice that a horizontal trace line is displayed.
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e Move the cursor over bottom horizontal line to display a vertical trace line from its midpoint, as show

below.

e Move the cursor vertically upwards where both trace lines intersect each other, as shown.

o  Click at the intersecting point and create a circle, as shown below.

Using Zoom tools

Using the zoom tools, you can magnify or reduce a drawing. You can use these tools to view the minute details
of a very complicated drawing. The Zoom tools can be accessed from the Menu Bar Navigation Bar, and
Command line.

OO HEL - Aut
File & @ Insert  Format Tools Draw  Dimension Mo
Home = Insert At Redraw utput  Add-ins |
//' -) '/_- Regen ¥ wim - A
7 " N_EF RegenAll Pt p
: ’ - [ Fillet ~ [T
Line Polyline_ Cir
Y 4 Zoom I > %, Realtime
Pan > 7
Draw | , _ Lo Previous
L@ SteeringWheels P .
Start 5 showMotion - el h
) ) c, Dynamic + Zoom Extents
[-1[Top][2D Wireframe Orbit y | e
Camera > (2 I Zoom Window
i enter
Walk and Fly 2l =8 -
# Object Zoom Previous
Clean Screen Ctrl+0 i
+ I Zoom Realtime
Viewports > E
o, Out
E% MNamed Views... & Zoom All
30 Views > [ AN Zoom Dynamic
fe Create Camera 6, Extents Zoom Scale
Show Annotative Objects >
) L Zoom Center
9 Hide 2
Visual Styles > Zoom ObJECt
Render > Zoom In
I Motion Path Animations.. oomGi
Display >
FE Toolbars...

Menu Bar

Navigation Bar
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. |Command: ZOOM
* 8 Specify corner of window, enter a scale factor (nX or nXP), or

T~ ZOOM [All Center Dynamic Extents Previous Scale Window Object] <real time>:
Model Layout1 Layout2 +

Command Line

Zooming with a Mouse Wheel
Zooming using the mouse wheel is one of the easiest methods.
¢ Roll the mouse wheel forward to zoom into a drawing.

¢ Roll the mouse wheel backwards to zoom out of the drawing.
e Press the mouse wheel and drag the mouse to pan the drawing.

Using Zoom Extents
Using the Zoom Extents tool, you can zoom to the extents of the largest object in a drawing.

e Click Zoom > Zoom Extents on the Navigation Bar.
e You can also double-click on the mouse wheel to zoom to extents.

Using Zoom-Window
Using the Zoom-Window tool, you can specify the area to be magnified by selecting two points representing a

rectangle.

e Click Zoom > Zoom Window on the Navigation Bar.
e Create a window by selecting the first corner and the second corner; the area covered by the window
will be magnified.

First Point
"

&l
il
il

Second Point
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Using Zoom-Previous

After magnifying a small area of the drawing, you can use the Zoom-Previous tool to return to the previous
display.

e (Click Zoom > Zoom Previous on the Navigation Bar.

Using Zoom-Realtime

Using the Zoom-Realtime tool, you can zoom in or zoom out of a drawing in real time.

e Click Zoom > Zoom Realtime on the Navigation Bar; the cursor is changed to a magnifying glass with
plus and minus symbols.

e Press and hold the left mouse button and drag the mouse forward to zoom into the drawing.

e Drag the mouse backward to zoom out of the drawing.

Using Zoom-All
The Zoom All tool is used to adjust the drawing space to the limits set by using the LIMITS command.

e Click Zoom > Zoom All on the Navigation Bar; the drawing will be zoomed to its limits.

gl =T
==
L
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Using Zoom Dynamic

With the Zoom Dynamic tool, you can zoom to a particular portion of a drawing by using a viewing box.

e Click Zoom > Zoom Dynamic on the Navigation Bar; the drawing will be zoomed to its limits. Also, a
viewing box is attached to the cursor.

- 1ToplI 2D Wireframe]

e Click and drag the cursor to define the shape of the viewing box.
o Left-click and move the cursor the area to be zoomed.

=

1
i

L
I -

L <——Vijewing box

_______________________________________________________________________________________________

e Right-click and select Enter; the area covered by the viewing box is magnified.
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Top visw
Bemle: 1:7

Using Zoom-Scale
Using the Zoom-Scale tool, you can zoom in or zoom out of a drawing by entering zoom scale factors directly

from your keyboard.

e C(Click Zoom > Zoom Scale on the Navigation Bar. The message, “Enter a scale factor (nX or nXP)”
appears in the command line.

e Enter the scale factor 0.25 to scale the drawing to 25% of the full view.

o Enter the scale factor 0.25X to scale the drawing to 25% of the current view.

o Enter the scale factor 0.25XP to scale the drawing to 25% of the paper space.

Using Zoom-Center
Using the Zoom Center tool, you can zoom to an area of the drawing based on a center point and magnification

value.

e Click Zoom > Zoom Center on the Navigation Bar. The message, “Specify Center point” appears

in the command line.
e Select a point in the drawing to which you want to zoom in; the message, “Enter magnification or

height” appears in the command line.

Center point
=T
— =

e Enter 10X in the command line to magnify the location of point the selected point by ten times.
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Using Zoom-Object

Using the Zoom Object tool, you can magnify a portion of the drawing by selecting one or more objects.

e Click Zoom > Zoom Object on the Navigation Bar.
e Select one or more objects from the drawing and press ENTER; the objects will be magnified.

Using Zoom-In

Using the Zoom In tool, you can magnify the drawing by a scale factor of 2.

e (Click Zoom > Zoom-In on the Navigation Bar; the drawing is magnified to double.

Using Zoom-Out

The Zoom-out tool is used to de-magnify the display screen by a scale factor of 0.5.

Panning Drawings

After zooming into a drawing, you may want to view an area which is

outside the current display. You can do this by using the Pan tool.

e Click Pan on the Navigation Bar, as shown.

e Press and hold the left mouse button and drag the mouse; a new Pan

Moves the view planar to the screen.

area of the drawing which is outside the current view is

displayed.
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Questions:

Which tool is used to set the limits of the drawing area?

Which tool is used to make the line thickness visible?

Which key is pressed to activate/ deactivate the Grid button/icon?

Which object snap is selected to snaps to the middle point of two selected points.
Which object snap is selected to snaps to four key points located on a circle.
Which button of Line Property Manager button is clicked to delete a layer?

Sl L=

Exercises

Exercise 1

(250,175)
= 75 -
7 T
25 . )
40 i | 2 ]
i
-———60— |
75
4 25 p 135° | |
\ S
! 135° q
25 ; 50
1 i
(25,25) = 50 ol
(0,0)
(250,175)
(150,150)
(50,150)
R47

\“R22

(0,0)
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pter 4: Editing Tools in AutoCAD

In this chapter, you will learn the following tools:

% The Move tool

¢ The Copy tool

% The Rotate tool

% The Scale tool

% The Trim tool

% The Extend tool

% The Fillet tool

% The Chamfer tool
% The Mirror tool

% The Explode tool

% The Stretch tool

% The Polar Array tool
% The Offset tool

¢ The Path Array tool

% The Rectangular Array tool

Editing Tools

In previous chapters, you have learned to create some simple drawings using the basic drawing tools.
However, to create complex drawings, you may need to perform various editing operations. The tools to
perform the editing operations are available in the Modify panel of the Home ribbon. You can click the down
arrow on this panel to find more editing tools. Using these editing tools, you can modify existing objects or use
existing objects to create new or similar objects.

4 Move () Rotate N Trim - 7

& copy A\ Miror [ Fillet ~ ()
D_._ Stretch EJ Scale oo Array ~
& Move () Rotate S Tim -
% copy A\ Mirar  (* Fillet ~ () B S >8R
[\ stretch []Scale BH Amay ~ [ O] ae o : | h._] }
Modity 1 o) Modify

These editing tools are explained next, one-by-one.
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The Move tool

The Move #* Move tool is used to move a selected object(s) from one location to a new location without changing
its orientation. To move objects, you need to select this tool and select the objects from the drawing area. After
selecting objects, you need to specify the ‘base point” and the “destination point’.

Create the drawing as shown below.

O O

e Click Home > Modify > Move on the ribbon or enter M in the command line.

o Select the circle located at the left-side, and then right-click to accept the selection.
e Select the center of the circle as the base point.

e Make sure that the Ortho Mode is activated.

e Move the cursor toward right and pick a point as shown below; the circle will be moved to the new
location, as shown.

Base Point

0\

The Copy tool

The Copy % Copy tool is used to copy objects and place them at a required location. This tool is similar to the
Move tool, except that object will remain at its original position and a copy of it will be placed at the new
location.

Draw a rectangle and two concentric circles of 100 mm and 150 mm diameter inside it, as shown.

O

¢ Click Home > Modify > Copy on the ribbon or enter CO in the command line.
o Select the two circles, and then right-click to accept the selection.

e Select the center of the circle as the base point.

e Make sure that the Ortho Mode is active.

e Move the cursor toward right.

e Type 300 and press ENTER the selected entities get copied and placed at the defined location, as
shown.
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The tool is still active and you can still place the copied entities at various locations, if required.

e Press the Esc key to deactivate the tool.

Alternatively, you can select Exit from the command line to deactivate the Copy tool.

N \0 @

The Rotate (s Rotate tool is used to rotate an object or a group of objects about a base point. To rotate objects,

The Rotate tool
you need to invoke this tool and select the objects from the drawing window. After selecting objects, you need
to specify the ‘base point” and the angle of rotation. The object(s) will be rotated about the base point.

¢ Click Home > Modify > Rotate on the ribbon or enter RO in the command line.

o Select the circles/entities as shown below, and then right-click to accept the selection.

Selected entities

0

e Select the center of the other circle as the base point, as shown.

Select Base point

@ O

e Select the Copy option from the command line.

Type 270 as the rotation angle and press ENTER, the selected circles will be rotated / copied at angle 270
angle.

O ©
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The Scale tool

The Scale 1!5¢le tool is used to change the size of objects. You can reduce or enlarge the size without changing
the shape of an object. To scale objects, you need to invoke this tool and select the objects from the drawing

window. After selecting objects, you need to specify the ‘base point” and the scale factor. The scale factor is the
ratio between the original size of the object and the size to be achieved. For example, if you specify the scale
factor as 2, the size of the object will be doubled.

Click Home > Modify > Scale on the ribbon or enter SC in the command line.

Select the circles as shown below and right-click to accept the selection.

Select the center point of the selected circles as the base point.

© ©O

Select Base point

Circles selected

Type 1.3 as the scale factor and press ENTER.
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e (Click Home > Draw > Circle > Tan, Tan, Radius on the ribbon.

e (Click on two circles to define the tangent points, enter 200 as radius and press ENTER, as shown.

O - ©

e Similarly, create other two circles of radius 200 and 300, as shown.

The Trim tool

When an object intersects with another object, you can remove its unwanted portion by using the Trim %, Trim
tool. To trim an object, you need to first invoke the Trim tool, and then select the cutting edge (intersecting
object) and the portion to be removed. If there are multiple intersection points in a drawing, you can simply
select the select all option from the command line; all the objects in the drawing objects will act as “cutting
edges’.

e Click Home > Modify > Trim ‘*; Trim on the ribbon or enter TR in the command line.
Now, you need to select the cutting edges.

o Press ENTER to select all the objects as the cutting edges.
Now, you need to select the objects to be trimmed.

o Click on the outer portion of the large circles one by one; the circles will be trimmed.
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e Similarly, trim the other circles as shown below.

e Save and close the drawing.

The Extend tool

The Extend *ewne tool is similar to the Trim tool but its use is opposite of it. This tool is used to extend lines,
arcs and other open entities to connect to other objects. To do so, you need to select the boundary up to which
you want to extend the objects, and then select the objects to be extended.

e Start a new drawing.
o Create a sketch as shown below using the Line tool.
e Click Home > Modify > Trim > Extend on the ribbon or enter EX in the command line.

'-I-* Move C- Rotate \J;, Trim B
% copy A\ Mirror _%: ——

_: Stretch Scale
D_ O
Maodify 1 — ." Extend

o s

ZHh

]

Il
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e Select the top horizontal line as the boundary edge and right-click.

e Now, select the open vertical lines one by one; the line will be extended up to the boundary edge.

Boundary Edge

o\

L

Edges to extend

T N eaan

The Fillet tool

The Fillet | Fillet tool is used to convert the sharp corners into round corners. To do so, you need to specify

the radius and select the objects to be filleted. The following figure shows some examples of rounding the
corners.

Before After

Qo0
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e Start a new drawing.

e Type Limmax in the command line and press ENTER.
e  Set the maximum limit to 100,100 and press ENTER.

e Click Zoom All on the Navigation Bar.

Alternatively, you can press Z + ENTER and then A + ENTER.

e Click Home > Draw > Polyline on the ribbon.
e  Specify the start point as 50, 50.
e Draw the lines as shown below.

ey = —
(=]
ot

e Right-click and select Enter.

e Click Home > Modify > Fillet | ~ Fillet  on the ribbon or enter F in the command line.
e Select the Radius option from the command line.

e Type5 and press ENTER.

e Select all the close edges to create fillet, shown below.

N L ! Lo
- . .
t t

e Now, select the open vertical line to create fillet between them, as shown.
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The Chamfer tool

The Chamfer | cwmfer  tool is used to replace the sharp corners with an angled line. This tool is similar to the
Fillet tool, except that an angled line is placed at the corners instead of rounds.

e C(Click Home > Modify > Fillet > Chamfer | =  ontheribbon ¢ Moe ) Rotate S Trim

or enter CHA in the command line. 2% copy /N Mirror [ Fillet * ()
o Follow the prompt sequence given next: (R stretch B scale |7 gy
Select first line or [Undo Polyline Distance Angle Trim mEthod Ll =
Multiple]: Select the Distance option from the command line. * S Gent N
Specify first chamfer distance <0.0000>: Enter 3 as the first chamfer -"‘\H.-'I Blend Curves

distance and press ENTER.

Specify second chamfer distance <3.0000>: Press ENTER to accept 3 as the second chamfer distance
Select first line or [Undo Polyline Distance Angle Trim mEthod Multiple]: Select the bottom left
horizontal line, as shown.

Select second line or shift-select to apply corner or [Distance Angle Method]: Select the vertical line
connected to it.

Similarly, create chamfer to another corner on the right side, as shown.

The Mirror tool

The Mirror /\ Mirror tool is used to create a mirror image of objects. You can create symmetrical drawings using
this tool. To mirror objects, you need to select the objects and specify the ‘mirror line” about which the objects
will be mirrored. You can specify the mirror line either by creating a line or selecting an existing line.

¢ Click Home > Modify > Mirror on the ribbon or enter MI in the command line.

e  Select the drawing by clicking on it. Next, right-click.
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[Select oo |

e Select the first point of the mirror line as shown below.

—

o
'd

| T )

e Make sure that the Ortho Mode is active.
e Move the cursor toward right and click, as shown.
e Select the No option from the command line to retain the source objects.

r -
JF/G

o N

I

e (Click Home > Draw > Arc > Start, End, Direction on the ribbon.
e Select the end point of top horizontal line and bottom horizontal line to create fillet both sides, as

shown.
e Select the end point of the arc as shown below.
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\©

L .
4=

e  Make sure that the Ortho Mode is active.

e  Move the cursor toward right and click.

4
5 o

N -

The Explode tool

The Explode (|| tool is used to explode a group of objects into individual objects. For example, when you

create a drawing using the Polyline tool, it acts as a single object. You can explode a polyline or rectangle or
any group of objects using the Explode tool.

Click on the portion of the drawing created using the Polyline tool; you will notice that it is selected as
a single object.
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/

L

¢ Click Home > Modify > Explode on the ribbon or enter X in the command line.

e Select the polylines from the drawing.

/

e Press ENTER; the polyline is exploded into individual objects.

Now, you can select the individual objects of the polyline. You can also select the top polyline and few
objects of bottom polyline to note the difference between top and bottom polyline (exploded), as
shown.
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The Stretch tool

The Stretch || Stretch tool is used to lengthen or shorten drawings or parts of drawings. Note that you cannot

stretch circles using this tool. Also, you need to select the portion of the drawing to be stretched by dragging a
window.

Click Home > Modify > Stretch on the ribbon or enter STRETCH in the command line.

e Drag a crossing window to select the objects of the drawing.

-

e Press ENTER or right-click to accept the selection.
e Select the base point as shown below.

107
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o

e Move the cursor upwards and click to stretch the drawing.

G\

- 4

. S

e Save and close the file.

Note: If you select the whole model or all entities of a model then, Stretch tool will work like a Move tool.

The Offset tool

The Offset tool is used to create parallel copies of lines, polylines, circles, arcs and so on. To create parallel
copy of an object, first you need to specify the offset distance, and then select the object. Next, you need to
specify the side in which the parallel copy will be placed.

e Create the drawing shown below using the Polyline tool.
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~—R30

*—60—.—-

Click Home > Modify > Offset on the ribbon or enter O in the command line.

*-I-' Move C) Rotate '}L Trim ~ &
Q} copy A\ Mirror [~ Fillet ~ ()
[\ stretch [5]Scale 508 Array ~

Modify ~ 5

Select the polyline loop.

| Specify point on side to offset or

J

Manager appears.

—_ &
Layer

Propdagies|

Type 20 as the offset distance and press ENTER.

Click outside the loop to create the parallel copy.

)

Click Home > Layer > Layer Properties on the ribbon LA in the command line; the Layer Properties

: Mo &

“a & “%& “% £ Make Current

& _, £ “% £% Match Layer
Layers =

Click the New layer <% button on the Layer Properties Manager. Enter Centerline in the Name field.
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3
i Current layer: 0 Search for layer Q
@ m| S e = o
Filters « | S. Name & O.. Free.. Lo.. Color Linetype Lineweight Transp.. PlotSt.. P.. N.. Descri
=2 Al 0 § i+ g Ewh.. Continu.. — Defa.. 0 Color7 © B
-] All Used Layers -7 Centerline Q ﬂ ﬂ’ B wh.. Continu.. — Defa.. 0 Color_7 = E%
<7 Defpoints Q H f W wh.. Continu.. — Defa.. 0 Color7 @ @a

[ Invert filter « | ¢ >

All: 3 layers displayed of 3 total layers

lm LAYER PROPERTIES MANAGER

e Click the Set Current ¥ button on the Layer Properties Manager; a new layer is created and is set as
current.
o (Click in the Linetype field of the current layer; the Select Linetype dialog box appears.

S.. Name « O.. Free.. Lo.. Color Linetype Lineweight Transp.. PlotSt. P.. N.. Descr
= 0 9 O o Mwh.. Continu.. — Defa.. 0 Color7 © B
o Centerline § %+ of Ewh.. Cont’gu... — Defa.. 0 Color7 © B
£7 Defpoints Q :Cf ﬁ" M wh.. Continu.. — Defa.. 0 Color.7 @ B
< >

e On the Select Linetype dialog box, click the Load button; the Load or Reload Linetypes dialog box

appears.

A Select Linetype X

Loaded linetypes

Linetype Appearance Description

Continuous — Solid line

Help

e Select the CENTER?2 linetype from this dialog box. Click OK; the linetype is added to the Select
Linetype dialog box.
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A Load or Reload Linetypes X

File... acad.lin |

Available Linetypes

Linetype Description (o

BORDER Border __ __ . .__ . __ . __

BORDER2 Border (5« .. . . . . . . ..

BORDERX2 Border(2__  _ ._ . __

CENTER Center______ . __
Center(5¢ _____

CENTERX2 Center (2x) - _

DASHDOT Dashdot__._ . ._ .. . . >

e >

Select the CENTER2 linetype from the Select Linetype dialog box and click OK.

Close the Layer Properties Manager.

Click the Offset button on the Modify panel.

Select the Layer option from the command line.

Select the Current option from the command line; this ensures that the offset entity will be created with
the currently set layer properties. If you select the Source option, the offset entity will be created with
the properties of the source object.

Type 10 as the offset distance and press ENTER.

Select the outer loop of the drawing.

Move the cursor inwards and click to create the offset entity.

Alternatively, you can select the inner loop and move the cursor outwards to create the offset
entity.

Click on the Layer drop-down on the Layer panel of the ribbon.

¢

Select the 0 layer from the drop-down.

—_@ - 7' Il Centerline
= - -
Layer . [y <=
Properties|| = | . Centerline
. " Il Defpoint |

Create a circle of 10 mm diameter, as shown.
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The Rectangular Array tool

The Rectangular Array -5 Array tool is used to create an array of objects along the X and Y directions.

¢ Openanew AutoCAD file and draw the sketch shown below.

Ty N
p,
_ y,

e Draw a circle of 30 mm diameter concentric to the fillet.

4 A 4

\
\ == J \&

/

e C(Click Home > Modify > Array > Rectangular Array on the ribbon or enter ARRAYRECT in the

command line.
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‘-I* Move 6 Rotate }L Tim >~ &
%Y copy A\ Mirror [ Fillet (]

B : Text
[\ stretch [ ]Scale 858 Amay =+ & x
Laeali r[[: Rectangular Array
% T ! | ] %

o Select the small circle and right-click; a rectangular array with default values appears.

4 )

COmm

Also, the Array Creation tab appears, as shown.

Home Insert  Annotate Parametric View Manage Output Add-ins Collaborate  Express Tools  Featured Apps -

0o ML columns: 4 =7 Rows: 3 &, levels: 1 O P
! +[1]
ao [l Between: 45 =% Between: 45 =¥ Between: 1 -
R Ui 2 = 2 - Associative| Base Point  Close
ectangular —t = =
(uj Total: 135 :I Total: a0 ;I Total: 1 Array
Type Columns Rows « Levels Properties Close

e Set the Columns count to 2.

e Set the Rows count to 2.

e Set the Between value in the Columns panel to 140.
e Set the Between value in the Rows panel to 140.

ML Columns: 2 < = Rows: 2 < f—

g
0o (g Between: 140 =% Between: 140
Rectangular =
: ﬁ_ﬁ Total: 140 =I Total: 140
Type Columns Rows «

e Click Close Array ciose on the ribbon.

Array
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The Path Array tool

The Path Array oo smamy tool is used to create an array of objects along a path (line, polyline, circle, helix,

spline etc.)

e Click Home > Modify > Array > Path Array on the ribbon or enter ARRAYPATH in the command
line.

+ Move 6 Rotate * Tim -
% copy  /\ Miror [ Fillet 1

- Text
[\ stretch ] Scale HE Amay -~ & ¥

Modify 1 [][]
00 Rectangular Array

> Q_Q/Q Path Array

On
S?O{}' Polar Array

Select the circle and right-click (in previously created while using the Offset tool).

Select the centerline as the path; the preview of the path array appears in asymmetric order.

Select the Base Point button from the Properties panel of the Array Creation tab.

Next, select the center point of the circle with 5 mm radius; the path array will get arranged
symmetrical, as shown.

s Featured Ap &~

4 ~ [ ] o
4 L =+~ 0 ol [ | =l
ool | #02 o2 o7 | we? | 220 | ¢
Associative| Base Point Tangent Measure |Align ltems|Z Direction| Close
[k Direction = Array
Properties Close

e Click the Divide method on the Properties panel; you need to enter the number of items in the path
array.
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If you select the Measure method, you need to enter the distance between the items in the path array.
o  Set the Items count to 12.

Apps & -

. : @ —

o) » O sl > Y | a0 -
+0 - 00, 2hoss ne. = V

= = e : tz
Base Point Tangent Measure |Align ltems|Z Direction| Close
Direction o Array
Pro _‘/n Divide Close

227 Measure
el

Notice that the Align Items button is active by default. As a result, the items are aligned with the path.
If you deactivate this button, the items will not be aligned with the path.

Align Items button active Align Items button inactive

e Click the Close Array button.

e Save and close the file.
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The Polar Array tool

The Polar Array tool is used to create an arrangement of objects around a point in circular form. The following
example shows you to create a polar array.

e Create two concentric circles of 180 and 70 diameters.

©

e Type Cin the command line and press ENTER.
e Press and hold the Ctrl key, right-click and select Quadrant from the shortcut menu.

= Temporary track point
T Fom
Mid Berween 2 Points
Paint Filters )
D Osnap 3
" Endpoint
A Midpaint
. Intersection
i Apparent Intersect
=~ Extension
© center
[F] Geametric Center
<2 Quadrant Loo—
) Tangent
L Perpendicular
& Parallel
¢ Node
2 Insen
/b Nearest
I none
ML Osnap Settings_

e Select the quadrant point of the circle as shown below.

@i
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e Type 30 as radius and press ENTER.

e Click Home > Modify > Trim on the ribbon.
e Select the large circle as the cutting edge and right-click.
o Select the circle on the quadrant as the object to be trimmed.

Cutting edge

Object to be
trimmed

/0

e Right-click and select Enter.
e Click Home > Modify > Array > Polar Array on the ribbon or ARRAYPOLAR in the command line.

'-I-' Move 6 Rotate * Trim e
o / ; e T
& Co A\ Mirror [ Fillet ull
D Copy A . o
[L\ stretch [5]Scale =22 Amay ¥ & ¢
ify v (1]

Moty L Rectangular Array

oQC = Path Array

#;\ C Polar Array %

e Select the arc created after trimming the circle. Next, right-click to accept the selection.
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e Make sure that the Object Snap i is activated.
o Select the center of the large circle as the center of the array; the Array Creation tab appears in the

ribbon.

‘ Home Insert Annotate Parametric View Manage Qutput Add-ins Collaborate  Express Tools  Featured Apps _ ]~

Blek 224 ems: 6 & Rows: 1 . levels 1 oo 0% EI!E EI.E v

2 7 0.0 +-~0

et o =1 =3 L @] | L

el ] Between: &0 =" Between: 88.7412 =" Between: 1 s : S

Pofar ‘_1 2 Z Associative| Base Point | Rotate ltems|| Direction| Close
o1 Fill: 360 :I Total: 88.7412 ;I Total: 1 Array

Type ltems Rows Levels Properties Close

e In the Items panel of the Array Creation tab, set the Items value to 4.

05 ltems: 4 <—
v’;\]-o Between: 90
2A Fill 360

ltems

Note that the Rotate Items button is active in the Properties panel of the Array Creation tab. As a result, the
array objects are rotated. If you deactivate this button, the polar array is created without rotating the objects as

shown in figure.
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Also, the Associative button is active by default. This ensures that you can edit the array after creating it.

e Make sure that the Associative and the Rotate Items buttons are active. Next, click the Close Array

button on the ribbon.

e Click the Trim button on the Modify panel.
e Press ENTER to select all objects as cutting edges.
e Trim the unwanted portions as shown below.

|

Editing Using Grips

When you select objects from the drawing window, small squares are displayed on them. These
squares are called grips. You can use these grips to stretch, move, rotate, scale, and mirror objects,

change properties, and perform other editing operations. Grips displayed on selecting different
objects are shown below.
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Line Polyline Circle
U o SR )
Ellipse Arc Block
A
Spline Polygon Dimension

RO s

The following table gives you the details of the editing operations that can be performed when you select and
drag grips.

Object Grip Editing Operation

Scale: Select anyone of the grips on the circumference and move

the cursor to scale a circle.

Grip on
circumference

Circle

Center point .
grip =% ]
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Grip on
circumference

Stretch: Select the grip on the circumference and move the
cursor.

Arc

Move: Select the center grip of the arc and move the cursor.

Center point
i
srip -
Move: Select the Midpoint grip and move the cursor
Midpoint Grip / %

Line

Endpoint Grip

Stretch/Lengthen: Select an endpoint grip and move the cursor.

121
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Stretch: Select the corner grips and move the cursor.

N |
:

Stratch Viertex < mm——

Add Vertex
Remove Vertex

Polylines,
Rectangles | Corner Grips
, Polygons

Add/Remove Vertex: Place the cursor on the corner grip and
select Add Vertex/Remove Vertex.

Stentch

Convert 1 Az
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Convert to Arc: Place the cursor on the midpoint grip and select

Convert to Arc.

Add Verte:

. . . —> e |
Midpoint Grips
Convert to Line: Place the cursor on the midpoint grip of a
polyline arc and select Covert to Line.
| |
i
—> e
Move: Select the center grip and move the cursor.
Center Grip ‘
/'/r
Ellipse
Stretch: Select a grip on circumference and move the cursor.
Grips on

circumference

123
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Stretch: Select a grip on the spline and move the cursor.

|

v Add Fit Point
Rernave Fit Point

Fit Points
Add/Remove Fit Point: Place the cursor on a fit point and select
Add Fit Point or Remove Fit Point.

. .
s [ p—
Fueemionee Fit Bie?

v

Stretch Vertices: Select the control vertices of a CV spline and

move the cursor.

Spline /\ /

Add/Remove Vertices: Place the cursor on a control vertex and
select Add Vertex or Remove Vertex.

b e

Control
. A0 Vertes. - —
Vertices S

Refine Vertices: Place the cursor on a control vertex and select

Refine Vertices.
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Modifying Rectangular Arrays

You can use grips to edit rectangular arrays dynamically. Various array editing operations using
grips are given next.

Moving a Rectangular array

o Create a rectangular array as shown below.

o Select the array; you will notice that grips are displayed on it.
e Select the grip located at the lower left corner and move the array as shown below.

O OO0
CHSRES O ONONOXO N ORCROR®,
O0O0O OO0 OO0OOO
L) LI CHSRSE® A—
20.0 © OO 006

Level Con

Adding/Removing Level to a Rectangular array
o  Place the cursor on the lower left grip of the rectangular array; a shortcut menu appears.

o Select Level Count from the shortcut menu; the message, “Specify number of levels” appears in the
command line.

e Type4 and press ENTER.
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ojejeJo
slelele
®000
HGOOG

Level Count I .‘—

e (Click the Home button near the ViewCube to view the levels.

W > | OB | < B @
- =

e Change the view to Top view by using the In-Canvas controls.

[0 112D Wireframel
Custom Model Views
e Top t}
Bottom
Left
Right
Front
Back

SW Isometric

SE Isometric

NE Isometric Q Q O O
NW Isometric

View Manager...

v Parallel
Perspective

Changing the Column and Row Count
e To change the column and row count, place the cursor on the top right corner grip; a shortcut menu
appears.
e Select Row and Column Count from the shortcut menu; the message, “Specify number of rows and
columns” appears in the command line.
e Type 5 in the command line and press ENTER; the number of rows and columns are changed to 5, as
shown.
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OFSEBERRC
O O O D - SLOESIEED
SLOEHIE OO000O0O
ORGSR S CESIORSES

CRORBRC QECEBESRC

e If you only want to change the column count; place the cursor on the lower right corner grip of the

array.
e Select Colum Count from the shortcut menu.
e Next, enter the number of columns or drag the cursor and click.

O LD ) CHORSEG ORGSR,
OO0O00OO0 OO00O0O0O0OO
L L OQOQOOQOLQOOO
Ofeieie]e QOO0 0Q 0O

uuuuuuuuuu

©OO00fH ... OO00PO

e To change the row count only, click the top left corner grip and drag the cursor. You can also enter the

row count in the command line.

Changing the Column and Row Spacing
e To change the total column and row spacing, place the cursor on the top right corner grip and select
Total Row and Column Spacing from the shortcut menu.
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Total Row and Column Spacing &

Row and Column Count

CXONOXC,
OO0O0O
OO0O0O

O
O
O
O

ONCRONOXC,

e Type the 60 in the command line; the spacing between the columns and rows is adjusted to fit the total
length.

o
O
o
O
o

—0 O O O O
ORORORORO i
O O OO0 O
OAGRCRORG.

20000 0 09

Y

o O O O

o O O O

o O O O
O

Before After

e To only change the total column spacing, place the cursor on the lower right corner grip and select
Total Column Spacing from the shortcut menu.

®0000
00000
siefelate
®0000
©000%.

11111111

e Next, enter the total column distance or drag the cursor and click.
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e If you want to change the distance between the individual columns, click the second column grip and

drag the cursor, as shown.

®000® ® 00 O®
O00O0O0 O 00 O
O00O0O0 O O O©
o¥sXeJe¥e ® L0 OO
D000 © LQO®

OO0 O0O0O
OO0 0O0

e You can also enter the distance in the command line.

e Similarly, you can change the total row spacing and distance between the individual rows by using the

grips shown below.

routrowspacng—k L) () (O O (&)
OO00O0OO0
OO00O00OO0
Snm—— NS YO RO XO)
ONCXOXOXO,
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Changing the Axis Angle of the Rectangular Array
e To change the Axis angle of the rows, place the cursor on the lower right corner grip and select Axis
angle from the shortcut menu.
e Type the angle and press ENTER. Note that the angle is calculated from the first column of the array.
For example, if you enter 65 as the axis angle, the rows will be inclined 65 degrees from the first
column, as shown.

©®O0O000
QG QOO0
QAU
G000

uuuuuuuuuu

=P s Angle

e Similarly, you can the axis angle of the columns by using the top left corner grip.

Row Count
: Total Row Spacing O

AxisAngle | s
A

S

OO00O
-0 0000 0000

®000O0 OO0 000
OO0 000 OO0 00
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Editing the Source Item of the Rectangular Array

Create a rectangular array as shown below.

ya)
[=]

bt B!

e Select the rectangular array; the Array tab appears in the ribbon.

e Click the Edit Source |’

.| button on the Option panel; the message, “Select item in array” message

appears in the command line.

e Select the lower left triangle of the rectangular array; the Array Editing State message box appears.

Array Editing State X

Edit source objects of the associative array?

The source objects of the associative array can be edited while in an Array
Editing state.
Enter ARRAYCLOSE to exit the array editing state.

[J Do not show this confirmation alert again Cancel

e Click OK; the array editing state is activated.

e Draw a circle and trim the unwanted portion as shown below.

I
Om —_—
sl
e C(Click on the Save Changes ELEI button on the Edit Array panel of the ribbon, as B | B
shown. hanaes

Discard
s| Changes

Edit Array

Save
Chang
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Modifying Polar Arrays

Similar to editing rectangular arrays, you can also edit a polar array by using grips. Various array editing
operations using grips are given next.

Changing the Radius of a Polar array
e Create the polar array as shown below.
e Select the polar array; grips will be displayed on it.
o Place the cursor on the base grip, as shown in figure.
e Select Stretch Radius from the shortcut menu.

Stretch Radius
Row Count
Level Count
Item Count
Fill Angle

e Move the cursor outward or inward and click. You can also enter a new radius value of the polar array.
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Changing the Row Count of a Polar array

e Place the cursor on the base grip of the array and select Row Count from the shortcut menu.
e  Move the cursor outward and click. You can also enter the number of the rows in the command line.

= 32.0000

Stretch Radius
Row Count
Level Count
Item Count
Fill Angle

Row Count k h

Total Row Spacing
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Changing the Row Spacing

e To change the total row spacing, place the cursor on the last row grip and select Total Row Spacing.

e Next, move the cursor and click. You can also enter the total row spacing value in the command line.

O =
Q
O

/
!

\ / g. \

,. .
| b\# P
Ot OO - OO
/ — '\\\ OO/ /
// =T

i
O(O
\

\

O
@

ZB00
o)
- S &)

e To change the distance between the individual rows, click the second-row grip and move the cursor
outward. You can also enter the distance in the command line.

Second row grip

Changing the Angle between the Items
e To change the angle between the items, click the second radial grip.
e Next, move the cursor or enter the new angle value, as shown.
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Changing the Fill angle of the array
e The default fill angle of a polar array is 360 degrees. To change the fill angle, place the cursor on the
base grip and select Fill Angle from the shortcut menu.

e Enter a new value for the fill angle or drag the cursor and click.

@
Specify angle to fill:
A

Level Count
Item Count

Fill Angle e

s

Stretch Radius

Changing the Item count of a Polar array

o Select the polar array and enter a new item count in the Items box of the Array ribbon.

%% Items: 3 t—
' Between: &0
2A Fil: 360

| Items
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Questions:

Which tools is to enlarge or reduce size of object?

Which tool is used to remove unwanted portion of object?

Which tool is used to extend an object to connect with another object?
Which tool is use to convert sharp corner into round corner?

Which tool is used to create an array of objects along a path?

Which tool is used to create an array of objects along the X and Y directions?

S

Exercise 1

Exercises

14 X @50 _el)

300
400
500

Exercise 2

R10

.
R30

120

240




Editing Tools in AutoCAD Ky

Exercise 3
R20.
£ 10
70
_ % _
290 T
54
40
24
i
e 30°____|_ _30° —

(175,100) ',/'1 2
Z ~——50 —-—{\’/

(50,50) (150,50)



AutoCAD 2020 - Beginners Guide

4505 |25+ I /<\
/\ & 45
45°
55 E/

\>/ 1t 150°
45 s

\( (175,1000 150>{)\
° R

(50,50) (148,50)
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In this chapter, you will learn concept of drawing views. The drawing views are generated to show accurate

shape and size of the object that can be dimensioning properly.

In this chapter, you will learn about:

7

% Orthographic Views
% Auxiliary Views

<+ Named Views

Multi View Drawings

To manufacture a component, you must create its engineering drawing. The engineering drawing includes
various views of the object, showing its accurate shape and size that can be clearly dimensioned. This can be
done by creating the orthographic views of the object.

In the first section of this chapter, you will learn how to create orthographic views of an object. The second
section introduces you to auxiliary views. The auxiliary views describe the features of a component, which are
located on an inclined plane or surface.

phic Views

Orthographic Views are standard representations of an object on a drawing sheet. It is the method to generate
information related all the hidden and visible features of an object. These views are generated by projecting an
object onto three different planes (top plane, front plane, and side plane). These three views are projected and
aligned with each other. You can project an object by using two different methods:

- First Angle Projection

- Third Angle Projection.

Projection Symbol

First Angle «6 @
Third Angle @ G
First Angle Projection

» Orthographic views created while projecting an object using the First Angle Projection method.

The object is kept in the first quadrant.
The object lies between the observer and plane of projection
The plane of projection is assumed to be non-transparent

vV VV V

When views are drawn in their relative position; Top view comes below Front View and Right View
drawn to the left side of the elevation
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Below is the figure in which orthographic views are created while projecting an object using the First Angle
Projection method.

Note: In AutoCAD, you can generate these projection view by activating the ORTHO mode, by pressing the F8

key. The projected lines are either horizontal or vertical.

Top view

| -

Left-side view . . . :
Right-side view Front view Left-side view
I
Front view Right-side view Top view

Third Angle Projection
Orthographic views created while projecting an object using the Third Angle Projection method.

» The object is kept in the third quadrant.
> The plane of projection lies between the observer and object

» The plane of projection is assumed to be transparent
» When views are drawn in their relative position, Top view comes above Front View and Right View
drawn to the right side of the elevation.

Below is the figure in which orthographic views are created while projecting an object using the Third Angle
Projection method.

Top view

l

Left-side view

\ Top view

p N\

B Right-side view Left-side view Front view Righ-side view
ront view 5
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In this example, you will create the orthographic views of the part shown below. The views will be created by
using the Third Angle Projection method.

Open a new drawing.
Click the Layer Properties button on the Layer panel; the Layer Properties Manager appears.
Click the New Layer button on the Layer Properties Manager to create new layers.

vV V VYV

Create two new layers with the following properties.
‘ Layer Name ‘ Linetype ‘ Lineweight
Construction Continuous 0.00 mm

Object Continuous 0.30 mm

Current layer: 0 Search for layer Q
a:‘i‘-{; e e 2 g (o3 o

Filters « | S.. Name O.. Free.. Lo.. Color Linetype Lineweight Transp.. Plot St..
=2, Al & 0 § 4+ f Mwh.. Continu.. — 000.. 0 Color 7

All Used Layers 7 construction ¢ L dﬁj M wh... Continu.. — 0.00.. 0 Color.7

47 object § & 5 Ewh.. Continu.. == 030.. 0

[ Invert filter « | ¢ >

QQ LAYER PROPERTIES MANAGER

All: 3 layers displayed of 3 total layers

> Right-click on the Construction layer and select Set current, as shown.
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x 1
" Current layer: 0 Search for layer Q
v & | G G RS o
Filters « | S.. Name 4 O.. Free.. Lo.. Color Linetype Lineweight Transp.. Plot St..
-2 Al & 0 Q Q o' Ewh.. Continu.. — 0.00.. 0 Color_7
! All Used Layers /7 constructin= @ X O M i A Color_7
= : ~  Show Filter Tree s
£7 object 0 Color_7
Show Filters in Layer List
&5 @=P  Setcurrent N
2 New Layer
=
<§t Rename Layer F2
«n Delete Layer

» Close the Layer Properties Manager.
» Activate the Ortho Mode on the status bar.
» Click Zoom > Zoom All on the Navigation Bar.
Next, you need to draw construction lines. They are used as references to create actual drawings. You
will create these construction lines on the Construction layer so that you can hide them when required.
» Click Home > Draw > Construction Line on the ribbon or enter XLINE in the command line.

‘Hﬁﬁﬂﬂ:f@*"ﬂ
| Home | Insert Annotate Parametric \

JOCHEL = s oy (A T Mo
Home Insert Annotate P: % o = A &y v ZY copy
= Y Line P e Circle Arc d
(A = v [ * * W ~ |[\ Stretch |
Line Polyline Circle Arc 4 ol o o
v - W - [ I NN R %
Draw ~ & 8 4 Construction Line
Start Drawing4 H Creates a line of infinite length

[-1(Topl[2D Wirefram [ XLINE

Press F1 for more help

Click anywhere in the lower left corner of the drawing window.

Move the cursor upward and click to create a vertical construction line.
Move the cursor toward right and click to create a horizontal construction line.
Press ENTER to exit the tool.

Click the Offset button on the Modify panel.

Type 100 as the offset distance and press ENTER.

Select the vertical construction line.

Move the cursor toward and click to create an offset line.

Right-click and select Enter to exit the Offset tool.

Press the SPACEBAR on the keyboard to start the Offset tool again.
Type 75 as the offset distance and press ENTER.

Select the horizontal construction line.

Move the cursor above and click to create the offset line.

Press ENTER to exit the Offset tool.

Similarly, create other offset lines as shown below.

VV YV VY VVVVVVVYVYYVYY
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100 35 64

>  Set the current layer to Object.

: 'i‘ ‘ ' I} object
BREETT

Layer s
Properties | = of' [l construction

—* % ' I object

Now, you need to create object lines.

Nl

» Click the Line button on the Draw panel.

> Create an outline of the front view by selecting the intersection points between the construction lines.

> Right-click and select Enter to exit the Line tool.

» Activate the Show/Hide Lineweight button on the status bar.

» Similarly, create the outlines of the top and side views.
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Top View

Front view Side view

Next, you need to turn off the Construction layer.

» Click on the Layer drop-down in the Layer panel.
»  Click the light-bulb of the Construction layer; the layer will be turned off.

Layer
Properties

' I construction

8 - object

» Use the Offset tool and create two parallel lines on the front view, as shown below.

22

15

» Use the Trim tool and trim the unwanted lines of the front view as shown below.
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» Use the Offset tool to create the parallel line as shown below.

16

e Use the Offset tool and create offset lines in the Top view as shown below.

13

—
‘I\)I

-
ok

e Use the Trim tool and trim the unwanted objects.

o Create other offset lines and trim the unwanted portions as shown below.
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!
16
f

16

Click the Line button on the Draw panel.
Press and hold the SHIFT key and right-click. Select the From option.

" Temporary track point

. From N <
Mid Between 2 Points
Point Filters >

3D Osnap >

Select the endpoint of the line in the front view as shown below.

Endpoint

e Move the cursor on the vertical line and enter 40 in the command line; the first point of the line is

specified at a point 40 mm away from the endpoint. Also, a rubber band line will be attached to the
cursor.

e Move the cursor onto the endpoint on the top view as shown below.

e Move the cursor vertically downward; you will notice that track lines are displayed.
e Move the cursor near the horizontal line of the front view and click at the intersection point as shown

below. Press ENTER to exit the tool.
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Next, you need to create the right-side view. To do so, you need to draw a 45- degree miter line and project the
measurements of the top view onto the side view.

Click on the Layer drop-down in the Layer panel.
Click the light-bulb icon of the Construction layer; the Construction layer is turned on.
Select the Construction layer from the Layer drop-down to set it as the current layer.

YV V V V

Draw an inclined line by connecting the intersection points of the construction lines as shown below.

AN

u ™

™~

» Click the Construction Line button on the Draw panel.

> Select the Hor option from the command line and create the projection lines as shown below.
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»

>
>
>

YV V V VY

»

>
>

Right-click to exit the Construction Line tool.

Press ENTER and select the Ver option from the command line.
Create the vertical projection lines as shown below.

Use the Trim tool trim the extend portions of the construction lines.

>
Set the Object layer as current.
Click the Offset button on the Modify panel.
Select the Through option from the command line.
Select the lower horizontal line of the side view.
w
N

Select the end point on the front view as shown below.

Right-click and select Enter.
Use the Line tool and create the objects in the side view as shown below.
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> Turn off the Construction layer by clicking on the light-bulb of the Construction layer.
» Trim the unwanted portions on the right-side view.

The drawing after creating all the views is shown below.

1

>~ [l

» Save the file as ortho_views.dwg. Close the file.

Creating Auxiliary Views

Most of the objects are represented by using orthographic views (front, top and/or side views). But many
objects have features located on inclined faces. You cannot get the true shape and size for these features by
using the orthographic views. To see an accurate size and shape of the inclined features, you need to create an
auxiliary view. An auxiliary view is created by projecting the object onto a plane other than horizontal, front or
side planes. The following figure shows an object with an inclines face. When you create orthographic views of
the object, you will not be able to get the true shape of the hole on the inclined face.
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Orthographic Views

To get the actual shape of the hole, you need to create an auxiliary view of the object as shown below.

~—

Auxiliary view

In this example, you will create an auxiliary view of the object shown below.
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» Open a new AutoCAD file.

» Create four new layers with the following properties.

Layer Name Linetype

Construction
Object
Hidden

Centerline

Continuous

Continuous

HIDDEN

CENTER

Lineweight

0.00 mm

0.50 mm

0.30 mm

0.30 mm

» Select the Construction layer from the Layer drop-down in the Layer panel.

» Create a rectangle at the lower left corner of the drawing window, as shown in figure.

VVYYVYY

Press ESC to exit the Copy tool.

]

Select the lower left corner of the rectangle as the base point.
Make sure that the Ortho mode is activated.
Move the cursor upward and type 25 in the command line. Next, press ENTER.

Select the rectangle and click the Copy button from the Modify panel.

» Click the Rotate button on the Modify panel and select the copied rectangle. Press ENTER to accept.
> Select the lower right corner of the rectangle as the base point.
» Type 45 as the angle and press ENTER.
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I

» Create another rectangle approximately 60 mm above the previous one, as shown.

-2

The rectangle located at the top is considered as top view and the below it is the front view.

» Click the Explode button on the Modify panel and select the newly created rectangle. Next, right-click
to explode the rectangle.
» Use the Offset tool and offset the vertical lines of the rectangle.

Line selected

o\

/6

Through point | . Through point

N .~ 0O
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» Select the Object layer from the Layer drop-down in the Layer panel.

» Create the object lines in the front and top views as shown below.

E Ny

Select the Construction layer from the Layer panel.
Click the Construction Line button on the Draw panel.

Select the Offset option from the command line. Next, select the Through option.

VV VY

Select the inclined line on the front view. Next, select the intersection point as shown below.

Through Point

; ;
be ’
S

Line to select

» Similarly, create other construction lines as shown below.

» Create other construction lines as shown below.
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35

27
70

80

» Set the Object layer as current layer. Next, create the object lines using the intersection points between
the construction lines.

» Use the Circle tool and create a circle of the 35 mm.

»  Set the Construction layer as current layer. Create projection lines from the circle.

> On your own, create the other object lines, hidden lines, and center lines, as shown below.

i

%

» Drawing after hiding the Construction layer is shown below.
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Creating Named views

While working with a drawing, you may need to perform numerous zoom and pan operations to view key
portions of a drawing. Instead of doing this, you can save these portions with a name. Then, restore the named
view and start working on them.

» Open the ortho_views.dwg file.
» Click on the View tab from the Ribbon.
> Right click on the Ribbon and click Show Panels > Named Views, to display Named Views panel on
the Ribbon, if not displayed by default.
» To create a named view, click View > Named Views > View Manager on the ribbon; the View
Manager dialog box appears, as shown.
DeHBEBLR IE R -3
Home Insert Annotate Parametric View Manage
- [ EL Named 3
Llegl B | [ %v @
ucs B Jain DWG
i Add to Quick Access Toolbar TJJ Restore Compare
Vi Show Tabs ? ewports Compare
* Show Panels » v Viewport Tools - Home Insert  Annotate Parametric View Manage Output Add-ins Colli
: —= = nsaved Vi < TT B2 Named
{~1Topl2D Wireframe] # Named Views NS L:; \) @ nsaveA iew D, ‘? a‘me
Visual Styles UCS | View |[Navigation Lo New View Viewport ;E‘ ol [
v Model Viewports Icon | Cube| Bar [ View Manager <« Configuration” [, Restore Co

Coordinates
v Compare
v Palettes
v Interface

Navigate

Viewport Tools v
Start

[=1[Top][2D Wireframe]

View Manager

Dra Manages Named Views. Allows creating, deleting, renaming, and

editing named views.

[ VIEW

Press F1 for more help
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A View Manager X
Current View: Current
Views
Q Curent View et Set Current
Model Views
Layout Views Camera X Nan
[-{T]) Preset Views Camera Y
Camera Z Update Layers
Target X Edit Boundaries...
TargetY
Delete
TargetZ e
Roll angle
Height
Width

=

Perspective Off

Vanrtamnsh ¢ lEN

Cancel Apply Help

» Click the New button on the View Manager dialog box; the New View/Shot Properties dialog box
appears.

» Select the Define Window radio button from the Boundary section of the New View/Shot Properties
dialog box.

» Create a window on the front view, as shown below.

E—

First corner =

1

;\Second

s

| corner
» Press ENTER to accept.
» Enter Front in the View name box.
A New View / Shot Properties X
View name: ! Front « |
View category: ‘ <None> v l
View type: Still v

> Click OK on the New View/Shot Properties dialog box.
» Similarly, create the named views for the top and right views of the drawing.

A View Manager
Current View: Current
Views
C& Current General
= E@ Model Views / 7
T Y ame
I3 Front
Right Category
- \i3 Top ucs
K| Layout Views
B Preset Views Layersiat
Annotatio
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» To set the Top view to current, select it from the Views tree and click the Set Current button on the
dialog box. Next, click OK on the View Manager dialog box; the Top view will be zoomed and fitted to
the screen.
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Questions:

In which projection method, the plane of projection lies between the observer and object?
In which projection method, the plane of projection is assumed to be non-transparent?
Where is Right View drawn in Third View projection method?

In which projection method, the object lies between the observer and plane of projection?

In which projection method, Top View comes below Front View and Right View drawn to the left side of
the elevation?

SIS

o

In which quadrant the object is kept in the Third View projection method?

Exercises

Exercise 1;

Create the orthographic views of the object shown below.
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Exercise 2;

Create the orthographic views of the object shown below.

/0

Exercise 3;

Create the orthographic and auxiliary views of the object shown below.
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Chapter 6: Dimensions & Annotations in AutoCAD

This chapter covers the various options used for creating dimensions and annotations to the sketch quickly and
easily.

The topics covered in this chapter are:

% Creating Dimensions

% Creating Dimension Style

% Adding Leaders

% Adding Dimensional Tolerances
% Adding Geometric Tolerances

% Editing Dimensions

Dimensioning

In previous chapters, you learned how to draw create drawings. However, while creating a drawing, you also
need to apply the size information. You can provide the size information by applying dimensions to the drawings.
In this chapter, you will learn how to create various types of dimensions. You will also learn about some standard
ways and best practices of dimensioning.

In AutoCAD, there are many tools available for creating dimensions. You can access these tools from the Ribbon,
Command line, and Menu Bar.

View Manage Output Add-ins Collaborate  Expres:
" ' 150-25 v T A
s =
: £ [ use Current [V 2] [=]
Dimension
| Linear ~ [%] Quick [f{ Continue ~
Dimensions v B

The functions of various dimensioning tools are discussed below, one-by-one:

"

Dimension

This tool is used to create the dimensions according to the entity selected.

e (lick Annotate > Dimensions > Dimension ™" on the ribbon.

e Select a line entity, move the cursor and click to place the linear dimension, as shown.

68 |
Te

/
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e Select a circle, move the cursor and click to place the diameter dimension, as shown.
e Select an arc, move the cursor and click to place the radial dimension, as shown.
e Similarly, select two lines and place the angular dimension, as shown.

() S

[ Linear This tool is used to create horizontal and vertical dimensions.

126

- 69 —~|

107

e Click Annotate > Dimensions > Dimension > Linear [ | Linear on the ribbon.

e Select the first and second points of the dimension.

e Move the cursor in horizontal direction to create a vertical dimension (or) move in the vertical direction
to create a horizontal dimension.

¢ Click to place the dimension.

This tool is used to create a linear dimension parallel to the object.

/<\

74

F

., Aligned

e Click Annotate > Dimensions > Dimension > Aligned " Aigned  on the ribbon.
e Select the first and second points of the dimension line.
e Move the cursor and click to place the dimension.
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Angular [ DAN ]

75 | anguar  This tool is used to create an angular dimension.

¢ (Click Annotate > Dimensions > Dimension > Angular /{\i Angular  on the ribbon.
e Select the first line and second line, as shown.
e Move the cursor and place angle dimension, as shown.

°/ |
59\

/ o /

e To create an angle dimension on an arc, select the arc and place the dimension.

e To create an angle dimension on a circle, select two points on the circle and place the angle dimension,

as shown.

o. e

Arc Length [ DAR ]

f arctengtn  Lhis tool is used to dimension the total or partial length of an arc.

e (lick Annotate > Dimensions > Dimension > Arc Length fArc tength - on the ribbon.
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e Select an arc from the drawing. 151

e If you want to dimension only a partial length of an arc, select
Partial option from the command line.

e Next, select the two points on the arc, as shown.

e Move cursor and click to place the dimension.

A Radius This tool is used to create a radial dimension of a circle or an arc.

e Click Annotate > Dimensions > Dimension > Radius /* %  on the ribbon.
e Select a circle or an arc and place the dimension, as shown.

R16 R21
_|_

(" Jpiameter  This tool is used to dimension a circle or an arc, as shown.

e Click Annotate > Dimensions > Dimension > Diameter ([ )oemee  on the ribbon.
e Select a circle or an arc and place the dimension.

@33 241
@ Jr\g
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1 Jgged  Itis used to create jogged dimensions. A jogged dimension is created when it is not possible to show

the center of an arc or circle.

R2

e Click Annotate > Dimensions > Dimension > Jogged ,’A/J Jogged  on the ribbon.

e Select an arc or circle.
e Select a new center point of the circle or arc.
e Locate the dimension and the jog location.

Dimension location

R2

o

Jog location

.

Center point override

X

| | vodmae It is used to create ordinate dimensions based on the current position of the User Coordinate System

(UCS).

40

,,
5
O

-Coordi 20 | M 2
(Y-Coordinate Value) ) \D
a 5
(X-Coordinate Value)

e (Click Annotate > Dimensions > Dimension > Ordinate | | *°dnt  on the ribbon.

e Select the point of the object.
e Move the cursor in the vertical direction and click to place the X-Coordinate value.
e Move the cursor in the horizontal direction and click to place the Y-Coordinate value.
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Continue [ DCO ]

1 Continue It is used to create a linear dimension from the second extension line of the previous dimension.

o Create a linear dimension by selecting the first and second points.

Q@ o P

e Click Annotate > Dimensions > Continue |11 Continue on the ribbon; a chain dimension is attached

to the cursor.

m 150-25 v 4
. !

= I Use C -
7 = se Current
Dimension .

f~{ Linear - [+] Quick [] Continue 5

Dimensions 5
.‘ Continue
) Baseline

e Select the third and fourth point of the chain dimension.
e Place the chain dimension. Next, right-click and select Enter.

.30~ 15 20

30

@

Q

Baseline [ DBA |

':q» saseline 1t is used to create dimensions by using the previously created dimension.

e Create a linear dimension, as shown.
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e Click Annotate > Dimensions > Continue > Baseline | | 8aseline  on the ribbon.
e Select the base dimension, if it is not already selected.

e Select the other two points for the baseline dimension.

e Next, right-click and select Enter.

- 70 -
55 -~ 55—~
- 30 —= = 30—

0\4
9\

+ . Itis used to create a jogged linear dimension.

V

47/\/

=

A
e Click Annotate > Dimensions > Dimension, Dimjogline * V" on the ribbon.
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o Select the linear dimension to add jog.
e  Specify the location of the jog on the dimension.

Center Mark [ DCE |

/I Itisused to place a center mark inside a circle or an arc. The type of center mark will depend on the value
L%
“|/  of the DIMCEN variable. For a positive value, center marks are created and for a negative value,

Center  centrelines are created.
Mark

e (lick Annotate > Centerlines > Center Mark on the ribbon.
e Select an arc or a circle; the center mark will be placed at its center, as shown.

/ﬂ +

Quick Dimension [QDIM ]

=] Quick It is used to dimension one or more objects at the same time.

e (Click Annotate > Dimensions > Quick Dimension r?] Quick on the ribbon.
e Select one or more objects from a drawing.
e Right-click and place the dimensions.
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[ DIMSPACE ]

® 34
@9\ @ [
o
o <
1 el
©
[ w oy 1
10, 30
50

on the ribbon.

Select the base dimension from which the other dimensions are to be adjusted.

Enter the space value or select the Auto option; the dimensions will be adjusted with respect to the base

Adjust Space
“2°  Itis used to adjust the space between linear and angular dimensions.
% 34
28
B
o
&i <
ael
1 Y
10 30 ‘
— 50
e (lick Annotate > Dimensions > Adjust Space
]
o  Select the dimensions to be adjusted.
e Right-click to accept.
L]
dimension.
Break [ DIMBREAK ]

—L—u It is used to create breaks in dimension, extension, and leader lines.

—— 5

Click Annotate > Dimensions > Break _L-" on the ribbon.

Select the dimension to add a break.

Select the cutting object; the dimension will be broken by the cutting object.

Right-click to exit the tool.

R2

.-_5_—.

v/

1ﬁR2
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r—'] It is used to create an inspection dimension. The inspection dimension describes how frequently the
v
dimension should be checked to ensure the quality of the product.

Dimension Value Inspection rate

O O

e Click Annotate > Dimensions > Inspect m on the ribbon; the Inspection Dimension dialog box
appears.

A Inspection Dimension X

*¢" Select dimensions Remove Inspection

Shape Label/Inspection rate

@ Round D Label
Onguar GER]io0%>

[ Inspection rate
O None WK 100% ’ 100%

OK Cancel Help

e Click the Select dimensions button on the dialog box and select the dimension to apply the inspection
rate.

e Right-click to accept.

e Select the shape of the inspection from the Shape section.

e Enter the Inspection rate. 100% means that the value will be checked every time during the inspection
process. 50% means half the times.

e Ifrequired, select the Label check box and enter the inspection label.

e Click OK.
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In this example, you will create the drawing as shown below and add dimensions to it.

2X R8

916\

/—Q‘IO

o Create four new layers with the following settings.

Layer Linetype Lineweight

Construction Continuous 0.00 mm
Object Continuous 0.50 mm
Hidden HIDDEN2 0.30 mm
Dimensions Continuous Default

e Set the maximum limit of the drawing to 100,100.
e Click Zoom All on the Navigation Bar.
e Create the drawing on the Object and Hidden layers.

O

e  Select the Dimensions layer from the Layer drop-down in the Layer panel of the Home tab, as shown.

Alternatively, you can select it from the Layer drop down available in the Dimensions panel of the
Annotate tab, as shown.
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i A Annotative ¥
ﬁt] s ' [l Hidden -

Birsrcan EVI_Use Current v‘
& &) . 0 f \. Use Current e
Layer . .
Properties| = o7 Il Construction -
¢ ' ; Construction
2 0 i’ [l Defpoints

. Defpoints
ﬁ. & of' l Dimensions |

> ﬂ Dimensions
2 © o [l Hidden | %_1

. Hidden
s o' I object

. object

Creating a Dimension Style

The appearance of the dimensions depends on the dimension style used. You can create a new dimension style
using the Dimension Style Manager dialog box. In this dialog box, you can specify various settings related to
appearance and behaviour of dimensions. The following example demonstrates you to create a dimension style.

» Click the inclined arrow on the Dimensions panel of the Annotate tab of ribbon or enter D in the command
line; the Dimension Style Manager dialog box appears.

A Dimension Style Manager

X
Current dimension style: ISO-25
Styles: Preview of: ISO-25
A Annotative 14,11 Set Current
1S0-25
Standard New...
Modify...
Override...
Compare...
L L < * {CDrafting & Annotation ¥ ¥ Autodesk AutoCAD 2020
Annotate  Parametric View Manage Output Add-ins Collaborate  Express Tools List Description
i v [{IE 1S0-25 -3 L4 1S0-25
o T, All styles v
®, 27 [ use Current ~ 71 151 [5]
Dimension = Center | Don'tlist styles in Xrefs
- [~ Linear ~ Quick (11 Continue ~ Mark :
tw ¥ Dimensions v — T} Cent Help
Drawing1* X +

The basic nomenclature of dimensions is given below.

Dimension Text

Extension Line

Dimension Line

2.0000

60°

Leader

R0.8155

Center Mark

Angular Dimension
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By default, the ISO-25 or the Standard dimension style is active. If the default dimension style does not suit the
dimensioning requirement, you can create a new dimension style and modify the nomenclature of the
dimensions.

e To create a new dimension style, click the New button on the Dimension Style Manager dialog box; the
Create New Dimension Style dialog box get visible.

A Create New Dimension Style X

New Style Name:

Start With:
1SO-25 v

Cancel

Hel
[JAnnotative P

Set Current Use for:

All dimensions e
-
2

e Enter Mechanical in the New Style Name edit box of the Create New Dimension Style dialog box.
e Select ISO-25 from the Start With drop-down, if it is not selected.
e Click on the Continue button to display the New Dimension Style: Mechanical dialog box.

A New Dimension Style: Mechanical X
Lines Symbols and Arows Text Fit Primary Units Alternate Units Tolerances
Dimension lines
Color:
Linetype: ByBlock =
Lineweight: ByBlock 1)
Extend beyond ticks: 0 =
Baseline spacing: 375 =
Suppress: [JDimline 1 [Jpimline 2
Extension lines
A Create New Dimension Style X Color: Ml ByBlock Y| Extend beyond dim lines: 125 =
Linetype extline 1: ByBlock v ~
New Style Name: Offset from origin: 0.625 =
—lbiMechamcal ‘ Continue Linetype extline 2: ByBlock v
[CJFixed length extension lines
Start With: Lineweight ByBlock
Al Cancel Length: 1 A
—]- | |S0-25 v Suppress: [CJExtline 1 [[JExtline 2
. Help
[C] Annotative
Use for:
All dimensions v ol Help

¢ Inthe New Dimension Style: Mechanical dialog box, click the Primary Units tab.
¢ Ensure that the Unit Format is set to Decimal.

e Select 0 from the Precision drop-down, as shown.

e Select “.’(Period) from the Decimal separator drop-down, as shown.
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Lines Symbolsand Arrows Text Fit Primary Units

Linear dimensions

- Decimal

Unitformat:

Precision
Fraction format:
Decimal separator:
Round off:

Prefix:

Suffix: ’ ]

Lines Symbols and Arrows Text  Fit Primary Units
Linear dimensions
Unitformat Decimal v
Precision 0 v
Fraction format: Horizontal

Decimal separator:

"' (Period

Round off: "' (Comma) L5
"' (Space

Prefix:

Suffix: ‘ l

Study the other options in the Primary Units tab. Most of them are self-explanatory.

e (Click the Text tab.

e Ensure that the Text height value is set to 2.5.

o In the Text placement section, set the Vertical and Horizontal values to Centered.

e Set the Text alignment to Horizontal.

A New Dimension Style: Meghanical

Lines Symbols and Arrows Text  Fit

Textappearance

Text style: Standard
Text color: W ByBlock
Fill color: [JNone
Textheight

Fraction height scale:

[} Draw frame around text

Text placement

Vertical: P Centered
- Centered

Left-to-Right

Horizontal:

View Direction:

Offsetfrom dim line

Primary Units  Altenate Units Tolerances

0625 =

[-»14—»
T

L {i,,,.—*’\ ‘ / 28

Textalignment

Y mulp(®) Horizontal

(O Aligned with dimension line

(IS0 standard

Study the other options in the Text tab. These options let you to change the appearance of the dimension text.

o  Click the Lines tab from the dialog box.

¢ In this tab, notice the two options in the Extension lines section: Extend beyond dim lines and Offset

from origin.

50

—Extend beyond dim lines
r

A

Offset from origin~I
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e Set Extend beyond dim lines and Offset from origin to 1.25.
e Set the Baseline spacing in the Dimension lines section to 5.

On your own, examine the different options in this tab. The options in this tab are used to change the appearance
and behaviour of the dimension lines and extension lines.

AlNew Dimension Style: Mechanical X

Lines Symbols and Arows Text  Fit Primary Units Alternate Units Tolerances

Dimension lines

Color. M 5yBlock o r—1'4——‘

Linetype: ByBlock v /\
Lineweight ByBlock v T “»“‘
Extend beyond ticks: 0 =
Baseline spacing: _’}5 =
Suppress: [JDimline 1 [JDimline 2
Extension lines
Colo; Il ByBlock i Extend beyond dim lines: 125 =
Linetype extline 1: ByBlock v _

Offset from origin: 125 =
Linetype extline 2: ByBlock ~

[CJFixed length extension lines
Lineweight: ByBlock

Length: =

Suppress: [JExtline 1 [JExtline 2

e Click on the Symbols and Arrows tab and set Arrow size to 3 and Center Marks to 3.
e Select the Line option in the Center marks section.

Arrowheads
First
# Closed filled v
Second:
# Closed filled v
Leader:
# Closed filled v

Arrow size:

— 3 =
Center marks
(O None

Ok = |

=P @) Line

41»

Notice the different options in this tab. The options in this tab are used to change the appearance of the arrows
and symbols. Also, you can set the appearance of the center marks and centrelines of circles and arcs.

e Click OK from the New Dimension Style: Mechanical dialog box to accept the settings.

e Next, click on the Set Current from the Dimension Style Manager dialog box to set the Mechanical
dimension style as current.

e Click Close to close the dialog box.
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e Now click on the Center Mark button (Annotate > Centerlines > Center Mark).

s Tools Featured /
71N

NN
Y,

Center Centerline
Mf}rk

Centerlines

e Select a circle from the drawing to apply the center mark.
o Press the SPACEBAR to invoke the Center Mark tool again and select the other circle.

O

e Type DLI in the command line and press ENTER to activate the DIMLINEAR tool.

Alternatively, you can select Annotate > Dimensions > Linear from the Ribbon.

e Select the lower right corner of the drawing.
e Select the end point of the center mark of the small circle; the dimension is attached to the cursor.
e Place the dimension as shown below.

Second point 30— . .
P First point

e (Click Annotate > Dimension > Continue > Baseline on the ribbon; a dimension is attached to the cursor.
e Select the end point of the center mark of the large circle; another dimension is attached to the cursor.

o Select the lower left corner of the drawing.

e DPress ENTER twice.



Dimensions and Annotations in AutoCAD

ri’ Mechanical =D
Dimiersion = .Use Current v ['_ f
[ Linear ~ Quick [11 Continue = ) ==
[+ Second point————
Dimensions |« ;
| Continue
D First point 30
= N Baseline 56
s 70

e Click Annotate > Dimensions > Linear > Angular from the ribbon.
e Select the two angled lines and place the angular dimension.

!

Dimension

Mechanical - |5 T A
gr.Use rrent - m ] "j

{1 Linear ~ [ Quick [11 Continue ~

»

ons v

Linear
3 . Aligned

— Angular
N

7 [Arc Length

™. Radius

( ) Diameter

"\ Jogged

v Ordinate

¢ Click Annotate > Dimensions > Linear > Diameter on the ribbon and apply diameter dimensions to the
circles.

e Type DRA in the command line and press ENTER to activate the DIMRADIUS tool.

e Select the fillet located at the top left corner; the radial dimension is attached to the cursor.

e  Select Mtext from the command line and type 2X and press SPACEBAR.

e Click in the drawing window to update and place the dimension text.

e Next, place the radial dimension at 45 degrees.

e Similarly, apply the other dimensions, as shown below.

30

56
70
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Note: By selecting the Dimension tool from Dimensions panel of the Annotate tab, you can create the

dimensions as per the entity selected.

¢ Mechanical - "L’" s s

Dirviehsion = -Use Current ~ [ 151 (=1
I.

N | Linear ~ [+] Quick 11 Continue ~

Dimensions « el

Adding Leaders

A Leader is a thin, dark, solid line terminating with an arrowhead at one end and a dimension, note, or symbol
at the other end. In the following example, you will learn to create a leader style, and then create a leader.

e Draw a square of 24 mm length.
e Create a circle of 10.11 mm diameter at center of the square.

e Click Home > Draw > Arc > Center, Start, Angle on the ribbon.
e Select the center point of the circle.

e Move the cursor horizontally toward right.

e Type 6 as the radius and press ENTER.

e Type 270 as the included angle and press ENTER.

e Click on the down arrow of the Annotation panel in Home tab to expand it, as shown.
e Click on the Multileader Style icon to display the Multileader Style Manager dialog box.

AT 5

Text Dimension Layer
X &4 Table Properties

ﬁ (=il =
A o = A, standard v

Text Dimension < = Mechanical -
S & Table =Py /O Standard -
% Standard "

{1 Annotation

Annotation T}
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e Click on the New button of the Multileader Style Manager dialog box; the Create New Multileader
Style dialog box get visible.

A Multileader Style Manager X

Current multileader style: Standard
Styles: Preview of: Standard
A Annotative Set Current

—>[ e ]

Default Text Modify...

TR A Create New Multileader Style X
ele

New style name:

Copy of Standard | Continue |
List Start with: Cancel
All Styles ¥ Standard ™

Help
Halp [ Annotative

e In the Create New Multileader Style dialog box, enter Hole callout in the New style name edit box and
select Standard from the Start with drop-down.

A Create New Multileader Style X

New style name:

—>|Holecallout ’ | Continue |

Start with: Cancel
ey Standard v
Help
[]Annotative

e Click on the Continue button; the Modify Multileader Style dialog box get visible.
e Under the Leader Format tab, set the Arrowhead Size to 2.5.

A Modify Multileader Style: Hole callout X

Leader Format Leader Structure Content

General

Type: Straight v

Color: Il ByBlock v Defal.l"! TeXt
Linetype: ByBlock v

Lineweight ByBlock 2
Arrowhead

Symbol: # Closedfilled v

Size: _’
Leader break

Break size: 375 (£

Cancel Help
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The other options in this tab are used to set the appearance of the multileader lines and the arrow head.

e Click on the Leader Structure tab and set the Landing distance to 5.

A Modify Multileader Style: Hole callout X

Leader Format Leader Structure Content

Constraints

Maximum leader points 2 =

[CIFirstsegment angle 0 DefaUIt Text
[Jsecond segment angle 0

Landing settings
[“] Automatically include landing

Scale
[JAnnotative

(O Scale multileaders to layout

(@ Specify scale: 1 =

¢ Click on the Content tab and set the Text height to 2.5.

A Modify Multileader Style: Hole cillout X
Leader Format Leader Structure Content

Multileader type: Mtext M

Text options
DefauFI)ttext Default Text DefaUIt TeXt
Text style: Standard v
Textangle: Keep horizontal v
Text color: Il ByBlock v
Text height - |25 HE

[] Always left justify [] Frame text

Leader connection

(@ Horizontal attachment

(O Vertical attachment

Left attachment: Middle oftop line v
Right attachment: Middle oftop line .
Landing gap: 2 =

[[] Extend leader to text
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The other options in this tab are used to define the appearance of the text or block that will be attached at the end

of the leader line.

e C(Click OK from the Modify Multileader Style dialog box.
e Click Set Current from the Multileader Style Manager dialog box.

A Multileader Style Manager X
Current multileader style: Hole callout ‘
Styles: Preview of: Hole callout
A Annotative Set Current
S
Standard New...

Default Text Modify...

Delete

List
All Styles v

e Click Close to close the dialog box.
e C(Click Annotate > Leaders > Multileader on the ribbon.

|

/-

¥
Multileader

h ¥

Hole callout v
Y9 %o Add Leader
’}'; Remove Leader

Leaders el

¢ Click on the down-arrow with the Polar tracking button at the status bar and select 45 from the menu.

e Select a point in the first quadrant of the arc.
e Move the cursor in the top right direction and click to create the leader.

v 90, 180, 270, 360...

ey 45, 90, 135, 180... N

30, 60, 90, 120...

23,45, 68,90... Second Point e—p N T‘L

18, 36, 54, 72...

15, 30, 45, 60...

10, 20, 30, 40...

5,10, 15, 20... <4 First Point

Tracking Settings...

'HLﬁlfﬁ -0 =#

e Type M12X1.75 - 6H 16 in the text editor.
Next, you need to insert the depth symbol before 16.
e Place the cursor before 16 and click the Symbol button on the Insert panel of the Text Editor ribbon; a

menu appears.
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pps

- (-
and Numbering ~ E @ As: s. @
— N

Edit Find & [
Check| Dictionaries Replace

Columns ~ Symbol Field

=== #

= ! Degrees %%d

Plus/Minus %%p

Diameter %%c

Almost Equal \U+2248
Angle \U+2220
Boundary Line \U+E100
Center Line \U+2104
Delta \U+0394
Electrical Phase \U+0278
Flow Line \U+E101
Identity \U+2261

Initial Length \U+E200
Monument Line \U+E102

l..ulllur||||||u.]<>|

12X1.75 - 6H I‘l 6 ‘ Not Equal \U+2260

Ohm \U+2126
Omega \U+03A9
Property Line \U+214A
Subscript 2 \U+2082
Squared \U+00B2
Cubed \U+00B3

Non-breaking Space Ctrl+Shift+Space

* Other... N

e Click Other on the menu; the Character Map dialog box appears.
¢ In the Character Map dialog box, select GDT from the Font drop-down.
o  Select the Depth symbol from the fonts table.

4% Character Map & X
Font : W/ Help
"l#8%] & | ( |+ o923 |4
5|6|7|8|9 <|=[>|?|@|A[B|C|D|[E|F|G|H
JIK|IL|IM|IN[O|P[Q|R|S|TJUIVIW|X|Y|Z [
1|~ |2 = UaO/|10 7 |=l¢/Oo|®|2|c|®
¢ |0@A——I 7)== : = Zlo

Characters to copy : | Select I Copy

[JAdvanced view
‘ U+0021: Exclamation Mark

e Click Select and Copy buttons.
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2% Character Map &= X

Font: |’ GDT vVl Help |
7|5 |%|& ( Ak 0| 1234
516|789 |=|>|?|@|A[B|C|D|E[F|G|H
JIk|L[m|N[o|P|a|r|s|T|u|v|w|x|Y|z|[|"
1~z l<lir= e E e OEEE

©
|@
|
=
|
¥
|
(@]

Characters to copy : 2 | Select ‘ | Copy Q‘I

[[]Advanced view
’ U+0078: Latin Small Letter X

e Close the Character Map dialog box.
e Right-click and select Paste; the depth symbol is pasted in the text editor.
e Adjust the spacing so that the complete text is in one line.

/7 M12X1.75 - 6H 716

Adding Dimensional Tolerances

During the manufacturing process, the accuracy of a part is an important factor. However, it is impossible to
manufacture a part with the exact dimensions. Therefore, while applying dimensions to a drawing we provide
some dimensional tolerances which lie within acceptable limits. The following example shows you how to add
dimension tolerances in AutoCAD.
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Create the drawing as shown below. Do not add dimensions to it.

)
N
<&
QA°
T
36 ,
& "
N
o~
r
72
e Create a new dimension style with the name Tolerances.
¢ In the New Dimension Styles dialog box, click the Tolerances tab.
e In the Tolerances tab, set the Method as Deviation.
e Set Precision as 0.00.
e Set the Upper Value and Lower Value to 0.05.
e Set the Vertical Position as Middle.
A New Dimension Style: Tolerances X

Lines Symbols and Arrows Text  Fit Primary Units Alternate Units  Tolerances

Tolerance format ‘
Method: ey Deviation v
Precision - (.00 v
Upper yvalue: —’E :
Lower value:

Scaling for height:

Vertical position: sssgy

Tolerance alignment Alternate unittolerance

(O Align decimal separators
Precision: 0.000
(@ Align operational symbols

. Zero suppression
Zero suppression

DLeading 0feet Leading 0feet

I’ai“"Q Oinches Trailing Qinches

e  Specify the following settings in the Primary Units, Text, and Symbols and Arrows tab, as shown:
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Primary Units tab:

Unit format: Decimal
Precision: 0.00

Decimal Separator: *.’Period

Text tab:

Text height: 2.5

Text placement: Centered (in Vertical
& Horizontal)

Text alignment: Horizontal

Symbols and Arrows tab:

Arrow Size: 2.5

A Modify Dimension Style: Tolerances

Lines Symbols and Arrows Text  Fit
Linear dimensions

e Decimal

Unit format:
Precision - (.00
Fraction format Hornzontal
Decimal separator.

Round off 0

e ! (Period)

Primary Units Alternate Units  Tolerances

[
mx..]: e
L4 i :iw 2r

wy

Prefix

| gy

Suffix:
Measurement scale
Scale factor. ‘i
[C]Apply to layout dimensions only

»

Zero suppression

[JLeading
Sub-units factor.
100 =

Trailing

Sub-unit suffix

Angular dimensions

Units format Decimal Degrees

Precision: 0

Zero suppression
[Leading
[ railing

. _-::- Cancel Help
Center marks: Line
A Modify Dimension Style: Tolerances X
Lines Symbolsand Arrows Text  Fit Primary Units Alternate Units Tolerances
Text appearance
Text style: Standard o | "z"‘-ﬁg"
Text color: M ByBlock v ] /\
3\
7= g
Fill color: [[J None v 1008 = N 442006
- o / .\I /\
Textheight — 25 = by Il I S
T |
Fraction height scale: 1 = Rinse 908/
[C]Draw frame around text
Text placement Text alignment
Vertical: oy Centered Y @ Horizontal
Horizontal: - Ccntered v
(O Aligned with dimension line
View Direction: Left-to-Right v
Offsetfrom dim line: 0625 (o (OIS0 standard

185
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A Modify Dimension Style: Tolerances

Lines Symbols and Arows Text Fit
Arrowheads
First
| # Closed filled v \
Second:

# Closedfilled v|

Leader:
| Closedfilled v|

Arrow size:
25 <
Center marks

(O None
O Mark
@) Linc

Dimension Break

Break size:

375 =

Primary Units Alternate Units Tolerances

i

Bl %

08
20805

RGBS A /

Arc length symbol
(@ Preceding dimension text
(O Above dimension text

(O None

Radius jog dimension

Jog angle:

Linear jog dimension
Jog heightfactor:

15 5 * Textheight

Cancel Help
e Click OK from New Dimension Styles dialog box.
e (lick Set Current and Close on the Dimension Style Manager dialog box.
e Apply dimensions to the drawing.
+0.05
R18 505
+0.05
218.0.05
+0.05 -
ogt005 36.0.05 |
+0.05
12.0.05
+0.05
20,05

Geometric Dimensioning and Tolerancing

Earlier you have learned how to apply tolerances to the size (dimensions) of a component. However, the
dimensional tolerances are not sufficient for manufacturing a component. You need to give tolerance values to
its shape, orientation and position as well. The following figure shows a note which is used to explain the
tolerance value given to the shape of the object.
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Note: The vertical face should not taper
over 0.08 from the horizontal face

]

90°
23

26

Providing a note in a drawing may be confusing. To avoid this, we use Geometric Dimensioning and Tolerancing
(GD&T) symbols to specify the tolerance values to shape, orientation and position of an object. The following
figure shows the same example represented by using the GD&T symbols. In this figure, the vertical face to which
the tolerance frame is connected, must be within two parallel planes 0.08 apart, perpendicular to the datum
reference (horizontal plane).

The Geometric Tolerancing symbols that can be used to interpret the geometric conditions are given in the table
below.

Purpose | Symbol

Straightness -
Flatness
Cylindricity
To represent the shape of a
single feature.
Circularity

Profile of a surface

Profile of a line

O D] O ]
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To represent the orientation of a
feature with respect to another

feature.

To represent the position of a
feature with respect to another
feature.

Parallelism / /
//

Perpendicularity

Angularity

Position

Cocentricity and coaxiality

Run-out

Total Run-out

Symmetry

In this example, you will apply geometric tolerances to the drawing shown below.

@14 .05

) —
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o Create the drawing as shown below.

14

20 = ’79
|
57 %

Click on the Dimensions down-arrow from the Annotate tab to expand it, as shown.

L]
* Nextclick on the Tolerance [j] button, as shown; the Geometric Tolerance dialog box get displayed.
¢Drafting & Annotation viw Autodesk AutoCAD 2020 :Drafting: &/ Annotatian M Il Sat
i = 5 View Manage Output Add-ins Collaborate  Express
View Manage Output Add-ins Collaborate Express Tools .
f - r Mechanical v I
' Mechanical g ashi d I ; | ,» | -
z A_ - 7I7 Dimension = -Use Current ~ V11l 1=
" Dimension = Il Use Current v [V [l =] Center {1 Linear ~ [%] Quick [1{ Continue ~
{={ Linear ~ [+] Quick [11 Continue ~ Mark
Dimensions ¥ h y Cent [ T [T | e et [y
h Eg Dimensions ¥
¢ Inthe Geometric Tolerance dialog box, click on the upper box of the Sym group; the Symbol dialog box
appears.
A Geometric Tolerance X
Sym Tolerance 1 Tolerance 2 Datum 1
—pF B o | |
| Hu ||
Height: Projected Tolerance Zone:
Datum Identifier: ‘
Cancel Help
e In the Symbol dialog box, click the Perpendicularity symbol; the symbol appears in the Sym group.
e Click in the top left box of the Tolerance 1 group; the diameter symbol appears in the box.

e Enter .05 in the box next to the diameter symbol.
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A Geometric Tolerance X A Geometric Tolerance X
Datum 3 Sym Tolerance 1 Tolerance 2 Datum 1 Datum 2 Datum3
o~ ‘ ‘
] | mEC) N HE E E N
H N N Hn HE B B BN
Height | ] Projected Tolerance Zone: [} Height | \ Projected Tolerance Zone: [}
Datum Identifier. ’— Datum Identifier: | ‘
Cancel Help Cancel Help
e Enter A in the upper box of the Datum 1 group.
Datum 1 Datum 2 Datum 3
—+ 0 /H[ /N
e Click OK and place the Feature Control frame as shown below.
@14 P.05
| \
40 ;
|
25— °
20
L 57 —!
Next, you need to add the datum reference.
e Type QLEADER in the command line and press ENTER.
o Select Settings from the command line; the Leader Settings dialog box appears.
e Inthe Leader Settings dialog box, select the Tolerance option.
A Leader Settings X

| Command: *Cancel*
Command: QLEADER

+~ QLEADER Specify first leader point, or [Setfjings ] <Settings>:
Model + S

Layout! , Layout2

Set Number of Points to 3.

Annotation | eader Line &

Annotation Type
OMText

(O None

OCopy an Object

(@) Tolerance
lock Reference

Arrow

MText options:

Prompt for

Frame text

Annotation Reuse

(@ None
OReuse Next

Reuse Current

Cancel Help

Click the Leader Line & Arrow tab and set the Arrowhead type to Datum triangle filled.
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A Leader Settings

Annotation LeaderLine & Arrow

Leader Line Arrowhead
@ Straight .
iangl
O'silie =P 4 Datum riangle filed
Number of Points Angle Constraints
[JNo Limit FirstSegment | Any angle
— 3 S Maximum Second Segment | Any angle

Cancel Help

X

e Click OK and specify the first, second and third points of the datum reference as shown below; the
Geometric Tolerance dialog box appears.

e Inthe Geometric Tolerance dialog box, set Datum Identifier to A.

ot

A Geometric Tolerance

Sym Tolerance 1 Tolerance 2

EE ©EE BN
EE EE &

Height —
)

/o

Proje

Datum Identifi

‘ | ‘ 40
First Point T S
’——25——
20
57
o7
; 57
Third point Second point
e (Click OK.

[

40
1
1

20

@14 @.05|A |

191
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Editing Dimensions by Stretching

In AutoCAD, the dimensions are associative to the drawing. If you modify a drawing, the dimensions will be
modified, automatically. In the following example, you will stretch the drawing to modify the dimensions.

Create the drawing as shown below and apply dimensions to it.

R20 R30

—20
20 230

100

e Click Home > Modify > Stretch on the ribbon.

e Drag a window over the right-side circles and the horizontal lines to select them.

First Point

R20 30 R20 R30

220 @20

Second Point  : \
\ a

1

100

¢ Right-click and select the center point of the right-side circles.

e Move the cursor to stretch the drawing; you will notice that the horizontal dimension also changes.
e Type 40 and press ENTER; the horizontal dimension is updated to 140.

R20 R30
220 @30

Modifying Dimensions by Trimming and Extending

In earlier chapters, you have learned to the modify drawings by trimming and extending objects. In the same

way, you can modify dimensions by trimming and extending. The following example shows you how to modify
dimensions by this method.
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Create a drawing as shown below and add dimensions to it.

10_,.10

30

15

18

25

30

40

el 80 ol 80
e Click Home > Modify > Trim from the ribbon.
e Select the horizontal edge as shown in figure and right-click to accept.

P2} 30

Dimension to select & 15

'_——‘
\ | Select this Edge

|
N /

&

40

- 80

e Select the vertical dimension with the value 25; it will be trimmed upto the selected edge

30

15

40
10

80

e Press ESC.

e C(Click Home > Modify > Trim > Extend from the ribbon.

Select the vertical edge as the boundary, as shown below. Next, right-click to accept.
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Select the horizontal dimension with the value 30; the dimension will be extended upto the selected
boundary.

Dimension to select

|®

'd
50
15 15
Select this
edge
g e :

40
10

80

Using the DIMEDIT command

The DIMEDIT command can be used to modify dimension. Using this command, you can add text to a
dimension, rotate the dimension text and extension lines or reset the position of the dimension text.

Example: (Adding Text to the dimension)

Type DED in the command line and press ENTER.
e Select the New option from the command line; a text box appears.

Enter TYP in the text box and press the SPACEBAR.

YP

Left-click and select the dimension with value 50.

Press ENTER; the dimension text will be changed.

&~ r's
50 TYP 50
15 15
'———
gl e

40
10

80
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Example: (Rotating the dimension text) "

e Enter DED in the command line and select the Rotate X 15
option; the message, “Specify angle for dimension text”

appears in the command line.
e Type45 and press ENTER.
e Select the dimension with the value TYP 50 and right- €| 2
click; the angle of the dimension text is changed to 45

degrees. Note that the angle is measured from the

horizontal axis (X-axis).

Using the Update tool

The Update tool is used to update a dimension with the currently active dimension style. For example, if you
have created new dimension style, you can apply it an already existing dimension using the Update tool.

Example: (Update the dimension with current active style)
e Type D in the command line and press ENTER; the Dimension Style Manager dialog box appears.
e In the Dimension Style Manager dialog box, select Standard from the Styles list and click Modify.
¢ Inthe Modify Dimension Style dialog box, set the Text height to 2.5.
o  Click the Text Style button; the Text Style dialog box appears.
e In the Text Style dialog box, change the Font Style to Italic.

& 3 & A Text Style X
A Modify Dimension Style: Standard
Currenttextstyle:  Standard
> = = : Styles
Lines Symbols and Arrows Text  Fit Primary Unit | 'y | Font
£ Anotatwe T oS l Set Curent
Standard
Textappearance T Adal Z oic @ Y =
Text style: Standard ~ o GO
Size
Height
Textcolor: M ByBlock v Ll i
Match fext onentation |0.0000
Fill color: []None v
Al styles Efiects
[JUpside down Width Factor:
Text height 1 = (LA R
{1.0000
S |Backwards |
AaBb123 | - facge
Oblique Angle
Fraction height scale: a 1 = a e o
Vertica |
[]Draw frame around text o Concel Help

e Click Apply and then Close from the Text Style dialog box.

e Click OK from the Modify Dimension Style dialog box.

e Next, click Close from the Dimension Style Manager dialog box to close it.
¢ Inthe Dimensions panel, set the dimension style to Standard.

Standard 4— v iin , A
= .Use Current ~ I 13] 1=
’v

1 Linear ~ 7] Quick [11 Continue ~

.

Dimension

Dimensions v B

e Click the Update button on the Dimensions panel.

Standard v A
% [ Use Current ~ 7 =

Dimension =

A
[ Linear ~ ﬁ Quick [11 Continue 'T

Dimensions v y
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e Select the horizontal dimension with the value 30. Next, right-click; the dimension will be updated with

the current the dimension style.

R
NG

40
10

80

/h

Errmae S
/@

Using the Oblique tool

The Oblique tool is used to incline the extension lines of a dimension. This tool is very useful while dimensioning
the isometric drawings. It can also be used in 2D drawings when the dimensions overlap with each other.

In this example, you will create an isometric drawing and add dimensions to it. Next, you will use the Oblique

tool to change the angle of the dimensions lines.

el

\30

Y

e Click on the down arrow next to the SNAPMODE button from the status bar and select Snap Settings;

the Drafting Settings dialog box appears.

Alternatively, you can enter DS in the command line to display the Drafting Settings dialog box.

¢ In the Drafting Settings dialog box, set Snap

Polar Snap
v Grid Snap

MODEL #f Siii@L@-

type to Isometric snap and click OK.

Snap type
(@ Grid snap

(O Rectangular snap
—}%Isometric snap

(O PolarSnap
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e Turn on the Snap Mode [], Ortho Mode [Q], and the Dynamic Input [H]

You can simply press F9, F8, and F12 key to activate.

e Click Zoom All on the Navigation Bar.

e Type L in the command line and press ENTER.

e Click at a random point and move the cursor vertically upwards.

e Type 60 in the command line and press ENTER; a vertical line will be created.

e Move the cursor toward right; you will notice that an inclined line is attached to the cursor.
e Click when the tooltip shows 40 < 330.

e Move the cursor toward downward and click when the tooltip shows 30 < 270.
e Move the cursor toward right and click when the tooltip displays 40 < 330.

e Move downward and click when the tooltip shows 30 < 270.
e Move the cursor toward left and click on the start point of the sketch.
o Right-click select Enter.
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e Turn off the Ortho Mode.
e Drag a selection window and select all the objects of the sketch.

e Right-click and select Copy-Selection from the shortcut menu.

e Select the lower left corner point as the base point.
e Move the cursor toward right and click when the tooltip shows 70 < 30.

Repeat .ERASE
Recent Input

Polyline
Clipboard

Isolate

Erase
Move
Copy Selection
Scale

fs

(420" LN

Rotate
Draw Order
Group

®3 Add Selected

e Right-click and select Enter.

v v v v

Base Point

=P Enter

\ &

Cancel '}
Recent Input >
Arc

Close

Halfwidth

Length

Undo

Width

Snap Overrides >

& Pan
Q} Zoom

@) SsteeringWheels
F Quickcalc

o [Focood] |
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e Use the Line tool and connect the endpoints of the two sketches.

e

e Use the dimensioning tools and apply dimensions to the sketch.

20

60

30

¢ Expand the Dimensions panel on the Annotate ribbon and click the Oblique button.
o  Select the vertical dimensions and right-click to accept; the message, “Enter obliquing angle” appears in

the command line.

“—* Standard v L
= [ Use Current v
Dimension = . ctonlll m ﬁ H
‘ f=| Linear ~ %] Quick [t Continue ~
Bl A R kel el e
8 s Dimensions N
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e Type 150 as the oblique angle and press ENTER; the dimensions are oblique as shown below.

e Again, click the Oblique tool from the Dimensions panel and select the aligned dimensions. Next, right-
click to accept.

60

30

/ N

o Type 90 as the oblique angle and press ENTER; the dimensions will be oblique as shown below.

<§%

Editing Dimensions using Grips

60

In Chapter 4, you have learned to edit objects using grips. In the same away, you can edit dimensions using grips.
The editing operations using grips are discussed next.
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Example: (Stretching the Dimension)
e Select the dimension to display grips on it.
e Select the endpoint grip of the dimension.
e Next, move the cursor and select a new point; the dimension value will be updated, automatically.

Dimension selected

Endpoint grip selected g | 52
[Encpont |
- 65 _,
|
e You can also stretch angular or radial dimensions.
K.Y j
Stretch
Continue Dimension
Baseline Dimension
Flip Arrow
()
8 N
~ ~

100
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AR

120
N

el

100

Example: (Moving the Dimension)
¢ Tomove a linear dimension, select the middle grip and move the cursor.

120 4

/
1 p~ o

e Similarly, you can move the angular and radial dimensions.

120

120
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Example: (Modifying the Dimension text)

o Select the dimension and place the cursor on the middle grip; a shortcut menu appears as shown below.

Stretch
Move with Dim Line
Move Text Only
Move with Leader
‘“" Above Dim Line
Center Vertically
Reset Text Position

The options in the menu are self-explanatory. You can perform the required operation by selecting the
corresponding option.

e Similarly, place the cursor on the endpoint of the dimension line and select the required option from
the menu.

s
Stretch
Continue Dimension

“ann

Baseline Dimension
Flip Arrow

Modifying Dimensions using the Properties palette

Using the Properties palette, you can modify the dimensional properties such as text, arrow size, precision,

linetype, lineweight, and so on. The Properties palette comes in handy when you want to modify the properties
of a particular dimension only.
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Create the drawing shown in figure and apply dimensions to it.

)

120

100

Select the vertical dimension and right-click.
Select Properties from the shortcut menu; the Properties palette appears.
In the Properties palette, under the Lines & Arrows section, set the Arrow size to 4.

1 Rotated Dimension [ ! @ ¢+ %
»® Plot style ByColor
Lineweight ——  Bylayer
Transparency ByLayer
Hyperlink
Associative Yes
Misc =
Dim style 1SO-25
Annotative No
Lines & Arrows -
Arrow 1 # Closed filled
Arroy # Closed filled
™ C
Dim metirrew ——— ByBlock
Ext line linewei... ——  ByBlock
Dim line 1 On
ﬁ Dim line 2 On
5 Dim line color @@ ByBlock
g Dim line linety... ——— ByBlock
m Dim line ext 0

Under the General section, set Color to Blue.

] ‘Rotated Dimension - ® 4 )
% General = ‘
Color | Bylayer B
Layer [ Bylayer I
; @ ByBlock
Linetype {
5 4] | Red
Linetype scale O Yellow
Plot style @ Green
Lineweight '@ Cyan B
Transparency | Blue [}‘ :
FrDeiik |@ Magenta
ikl ™ White
Associative |E@ Select Color...
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e Set the Ext line offset value to 2.
e Scroll down to the Text section and set Text height to 4.

x ) = .
1 ‘Rotated Dimension \ -| B+ % b | | Rotated Dimension - &+ 4
F33 =
21 Ext line 2 on Ext line ext 2
= = Extline offset 2
Ext line fixed Off 8
Text =
Ext line fixed le... 1
Extli | & ByBlock Fill color None
QEne eolop yeloc Fractional type Horizontal
Extline cxt 2 ¢ " Text color @ ByBlock
Extline offset — B0 Text height 4 <
Text - Text offset 0,625
Fill color None Text outside ali... On
: - Text pos hor Centered
Fractional type Horizontal = = =

o Close the Properties palette; you will notice that the properties of the dimension are updated as per the

changes made.

©o

120

100

Matching Properties of Dimensions or Objects

In the previous section, you have learned to change the properties of a dimension. Now, you can apply these
properties to other dimensions by using the Match Properties tool.

e (lick Home > Properties > Match Properties from the ribbon or type MA and press ENTER; the
message, “Select source object” appears in the command line.

e  Select the vertical dimension from the drawing; the message, “Select destination object(s) or [Settings]:”
appears in the command line.

K
o

i “ . Bylayer v

s =
—> == ————Bylayer ~

Match = L

Properties = ————Bylayer ~ A
Properties v N 100
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o Select the Settings option from the command line; the Property Settings dialog box appears.

A Property Settings X
Basic Properties
Color Bl B
Layer 0 Cancel
Linetype BylLayer Help
Linetype Scale 1
Lineweight ByLayer
Transparency BylLayer
Thickness 0
PlotStyle

Special Properties

Dimension Text Hatch
[“1Polyline [“] Viewport [ Table
Material Muttileader Center object

In this dialog box, you can select the settings that can be applied to the destination dimensions or objects. By
default, all the options are selected in this dialog box.

e Click OK from the Property Settings dialog box. Next, you need to select the destination objects.

o  Select the other dimensions from the drawing; the properties of the source dimension are applied to other
dimensions.

¢ Right-click and select Enter.

2 1
N2
N
100 -
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Questions:

Which tool is used to create vertical or horizontal dimensions?

Which tool is used to create total length of an arc?

Which tool is used to create radial dimension?

Which tool is used to dimension one or more dimensions at the same time?
Which command is used to modify dimensions?

Which tool is used to incline the extension lines of a dimension?

NSOk

Which tool is used to match properties of dimensions or objects?

Exercises

Exercise 1;

Create the drawing shown below and create hole callouts for different types of holes. Assume missing
dimensions.

B10L_1B14T 6 8 LI @14

¢10<° -18 V\ \ /;2510 v @16 X 90°
e b odal

A | NS

7

Exercise 2;

Create the drawing shown below. The Grid spacing is 10 mm. After creating the drawing, apply dimensional
tolerances to it. The tolerance specifications are given below.

Method: Limits

Precision: 0.00 | / ~

’
Upper Value: 0.05 &
Lower Value: 0.05
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Exercise 3;

Create the following drawings and apply dimensions and annotations. The Grid Spacing X= 10 and Grid Spacing
Y=10.

r—1
b s

=9
b




pter 7: Parametric Tools in AutoCAD

In this chapter, you will learn to do the following;:

7

% Apply Geometric and Dimensional Constraints

% Create Equations using the Parameter Manager

¢ Create Inferred Constraints

Parametric Tools

Parametric tools are one of the main advancements in CAD/CAM/CAE. Using the parametric tools, you can
define the shape and size of a drawing by applying relations and dimensions between the objects. You can also
use equations in place of dimensions. Changing one parameter of an equation would change the entire shape
and size of the drawing. This makes it easy to modify the design.

The parametric tools can be accessed from the Ribbon, Menu Bar, and Command line.

|

- Home Insert Annotate Parametric View Manage Output Add-ins Collaborater ExpressTc

[: | " © @ [¥} Show/Hide "7‘ AL (& ® [ showHide IZ ﬁ")

; aN %
4 X = [} Show All S N e Show All
Auto g I y Linear Aligned =+ @] I Delete  Parameters
Constrain O —% [j1 = [' Hide All X % Hide All Constraints Manager
Geometric ¥ Dimensional = E Manage

Ribbon

{ Parametric Window Help B

v

lat Ge@metric Constraints
ie <~ AutoConstrain

Constraint Bars >
Dimensional Constraints > Menu Bar
Dynamic Dimensions >

B :F; Delete Constraints
[\} Constraint Settings
Parameters Manager

Geometric Constraints

Geometric Constraints are used to control the shape of a drawing by applying geometric relationships between

the objects. For example, you can apply the Tangent constraint to make a line tangent to a circle. You can use
the Equal constraint to make two lines equal in length.
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The following table shows various geometric constraints and their functions

Constraint Function

Coincident |Itis used to constraint a point to lie on another point or an object.

L]

e (Click Parametric > Geometric > Coincident on the ribbon.
e Select a point on a line or arc.

e Select a point on another object; the two points will coincide with each other.

2k

o

Collinear |It is used to constraint a line along another line. The lines are not required to touch each

EI other.

e C(Click Parametric > Geometric > Collinear on the ribbon.
e Select the first line and the second line; the first line will be made collinear with the

second line.

10

Concentric | It is used to make the center points of arcs, circles or ellipses coincident.

o Click Parametric > Geometric > Concentric on the ribbon.
o Select a circle or arc from the drawing.

e Select another circle or arc; the second circle will be concentric with the first circle.

°
-~ \ N\ ,,

S G
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Fix It is used to fix a point or an object at a particular location.

e Click Parametric > Geometric > Fix on the ribbon.
e Select a point to make it fixed at its location.
e After you fix it, you can change its shape and size but can’t move it.

¢ You can also use the Objects option to select objects from the drawing.

N

Parallel It is used to make two lines parallel to each other.

e (Click Parametric > Geometric > Parallel on the ribbon.

e Select two lines from the drawing; the second line is made parallel to the first line.

(2]

%
|° W
R .

Perpendicular | It is used to make two lines perpendicular to each other.

[¥]

e C(Click Parametric > Geometric > Perpendicular on the ribbon.
e Select two lines from the drawing; the second line is made perpendicular to the first

line.
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Horizontal

=]

It is used to make a line horizontal. You can also make two points lie along the horizontal

axis.

e (Click Parametric > Geometric > Horizontal on the ribbon.

e Select a line/lines to make them horizontal.

e If you want to make points horizontal, select the 2Points option from the command

line and select the two points.

Vertical

[4]

It is used to make a line vertical. You can also make two points vertical.

e  (Click Parametric > Geometric > Vertical on the ribbon.
e Select a line to make it vertical.

®  You can also use the 2Points option to make two lines vertical.
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Tangent It is used to make an arc, circle, or line tangent to another arc or circle.

="

5 N
S N

e Click Parametric > Geometric > Tangent on the ribbon.
e Select a circle, arc, or line.

e Select another circle, arc, or line; the second object will be tangent to the first object.

Smooth It is used to make a spline continuous with another spline or arc.

e (Click Parametric > Geometric > Smooth on the ribbon.

e Select a spline curve.

e Select another spline or arc; the first curve will become continuous with the second

curve.

Symmetric | Itis used to make two objects symmetric about a line. The objects will have same size,

position and orientation about a line.

e Click Parametric > Geometric > Symmetric on the ribbon.
e Select two objects from the drawing.

e Select the symmetry line; the objects will be made symmetric about the selected

line.
Symmetry line
\ O
@ | 19

(11
- S

—

¢ You can also use the 2Points option to make two points symmetric about a line.
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Equal

=]

It is used to make two objects equal. For example, if you select two circles, the diameter of
the two circles will become equal. If you select two lines, the length of the two lines will be

equal.

e C(Click Parametric > Geometric > Equal on the ribbon.
e Select two objects from the drawing; the second object will be made equal to the

first object.

[y

—
(1]

Auto
Constrain

0
i
Auto
Constrain

The Auto Constraint tool is used to apply constraints to the objects, automatically.

e Click Parametric > Geometric > Auto Constrain on the ribbon.
e Select the Settings option from the command line; the Constraint Settings dialog

box appears.

A Constraint Settings X

Geometric Dimensional AutoConstrain

‘ Priority ~ Constraint Type Apply

| 1 Coincident
2 4, ”Collinear v Move Down
3 //Parallel v
4 / Perpendicular v S
5 \Tangent v
6 (©)Concentric v Clear Al
7 s=Horizontal v
8 1| Vertical P Reset
9 = Equal

Tangent objects must share an intersection point
[[] Perpendicular objects must share an intersection point

Tolerances
Distance: Angle:
005000 10 ‘

e In this dialog box, select the constraints that you want to apply. You can also select
the Tangent objects must share an intersection point and Perpendicular objects
must share an intersection point options.

e Click OK.

e Select multiple objects by clicking on them or by dragging a selection window.

e Right-click and select Enter; geometric constraints are applied to the objects based

on their geometric condition.
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In this example, you will create the following drawing by using the drawing tools and parametric tools.

o

¢ Openanew AutoCAD file.
e Create two circles and a line as shown in figure.

\

e (Click Parametric > Geometric > Horizontal from the ribbon.
e Select the line to make it horizontal, as shown.

— 0O

e Press the SPACEBAR and select the 2Points option from the command line.
e Select the large circle and the small circle; the center points of the two circles will be horizontal.
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G
rL—X 19
y'¢| Command: GCHORIZONTAL ‘
8§ - - GCHORIZONTAL Select an object or [2Po|%:|ts] <2Points>: =
Model Layout1 Layout2 + / ®

Create four lines as shown below.

Click the Coincident button on the Geometric panel and select the two endpoints of the lines

as shown below; the endpoints will be made coincident.

[}
]
Click the Auto Constrain | Ao
below Constrain

T2 O

button from the Geometric panel and select the four lines as shown

Right-click and select Enter; constraints are applied to the selected objects, automatically.
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° 3 .
o 1¥0O
— Enter

Settings

Pan

Zoom

O
Q&
@ SteeringWheels —

QuickCalc

e Click the Vertical button on the Geometric panel and select the line as shown below; the line will

= T

() @

—

become vertical.

!

o  Use the Parallel tool and make the two lines parallel, as shown below.

10

e Use the Perpendicular tool and make the two lines perpendicular, as shown below.

L( % _ \

0

N
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e  Use the Tangent tool and make the two horizontal lines tangent to the large circle, as shown below.

@')
7o O

e Click the Coincident button on the Geometric panel.
o Select the Object option from the command line and select the large circle.

|

5'¢| Command: _GcCoincident v
EW - - GCCOINCIDENT Select first point or [Objﬁ“tt Autoconstrain] <Object>:
Model Layout1 Layout2 + >

e Select the endpoint of the lower horizontal line to make it coincident with the circle.

/4
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Similarly, apply the Coincident constraint between the large circle and the upper horizontal line.

JOX

Use the Trim tool and trim the unwanted portion of the circle.

Zx

: ) <—_

Also, you will notice the Tangent and Coincident constraints have been deleted. These constraints

were the properties of the trimmed portion of the circle. As a result, constraints are also deleted along

with the trimmed portion.

-
Auto

Click the Auto Constrain |c.w.i button from the Geometric panel.

Drag a window around the arc and horizontal lines.
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Right-click and select Enter; the Tangent and Coincident constraints are applied between the arc and
the horizontal lines.

(1]
_#

Dimensional Constraints

Dimensional constraints are applied to a drawing after applying the Geometric constraints. They are used to

control the size and position of the objects in a drawing. You can apply the dimensional constraints using the
tools available in the Dimensional panel of the Parametric ribbon.

o  Click the inclined arrow on the Dimensional panel; the Constraint Settings dialog box appears.

¢ Inthe Constraints Settings dialog box, set Dimension name format to Name.

A Constraint SeTgs X

G ic Di ional AutoC

Dimensional constraint format

Dimension name format: l

| d1
Name v ) |
—
Value : traints
Name and Expression

Show hidden dynamic constraints for selected objects

e  (Click the OK button.

Click Parametric > Dimensional > Linear on the ribbon.

Parametric = View Manage Output

¢} Show/Hide ]'—" é\ fa D
# ) N Y
~ Show All % o5 9

Lin®ar Aligned "+ [a]

"% Hide All

Dimensional «
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e Select the two endpoints of the lower horizontal line; the dimensional constraint is attached to the
cursor.

e Place the dimension constraint and left click.

° o\, i

e Similarly, apply linear dimensions to other lines as shown below.

\‘

You will notice that when you try to apply dimensional constraint to the horizontal line connected to
the arc, the Dimensional Constraints message box appears. It shows that the dimension will over-
constrain the geometry. In an over-constrained geometry, there are conflicting dimensions or relations
or both. Click the Cancel button on the Dimensional Constraints message box.

Dimensional Constraints X

Applying a dimensional constraint would over-constraint the geometry.
Y Do you want to:

—> Create a reference dimension

amed and can be used in expres

L4l —> Reselect the objects to dimensionally constrain

——p  Cancel

N
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e Click the Diameter @ button on the Dimensional panel and apply the diameter dimension to the
circle located on the left side.

d3@

I

d2 @&

\\

dla

Creating equations using the Parameters Manager

Equations are relations between the dimensional constraints. Look at the drawing given below. In this drawing,

all the dimensions are controlled by the diameter of the hole. In AutoCAD, you can create this type of relations
between dimensions very easily using the Parameter Manager palette.

2D +4 0.15D
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e (lick the Parameters Manager button on the Manage panel; the PARAMETERS MANAGER palette

appears.

orate  Express Tools

Oy @) —

Delete Parameters

Constraints Manﬂ?er

Manage

%

T %? ﬂ_‘f, -4 ’Searchforoarameter Q

o » || Name | Expression ‘Value

=l Dimensional Constraint Parameters

B d1 349.38178.. 349.3818
B ]d2 192.13459.. 1921346
ald3 128.31863.. 1283186
AV dial 118.04326.. 118.0433
& )rad1 123.83312.. 123.8331

o

(58

Q

<

=

<

=

w

o

(E6)

]

=

S| »

£

All: 5 of 5 parameters displayed
Jr

e Double-click in the box next to the dial and enter 50.

S PARAMETERS MANAGER

T

Qﬁ? “f, b4 Search for parameter @
» || Name - I Expression | Value
[l Dimensional Constraint Parameters
B 1d1 34938178.. 3493818
|'_‘|d2 192.13459.. 192.1346

»

alds \12831863... 1283186

BV dia1 50

'<_)rad1 123.83312... 123.833

118.0433

All: 5 of 5 parameters displayed

e Similarly, change the values of the other dimensions as shown below.
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[ x

T %? ?ﬁr x ’ Search for parameter Q
B » || Name - ’ Expression | Value
=l Dimensional Constraint Parameters
B a 3*dial+100 250
B]d2 3*diaf 150
ald3 3%dial/2 75
Avdial 50 50
£ )rad1 2+dial 100
o
L
Q
<
=
<
=
w1
o
i
&
=
S| | »
£
All: 5 of 5 parameters displayed
S

You will notice that the circle is placed outside the loop.

e (lick Zoom All on the Navigation Bar to view the circle.

Creating Inferred Constraints

With the Infer Constraints button active at the status bar, you can automatically create constraints while
drawing a sketch.

e Activate the Infer Constraints button at the status bar.

Infer Constraints - On
CONSTRAINTINFER l

N

|mopeL 3 - [(Kl 4 [b|& - N - [Z]H]~

e  Click the Fillet button on the Modify panel of the Home ribbon.
e Select the Radius option from the command line and enter 50 as the radius.
o Create a fillet at the lower left corner of the sketch.

fx: d2? . fx:d2 @

fx: d3 @ fx: d3 @

<

fx:radli

N\

fx:rad1@

N\

N
\“

fx:dl ik \( fx: d1i
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You will notice that Tangent and Coincident constraints are applied, automatically.

e  (Click the Concentric button on the Geometric panel.
o Select the circle located outside the loop and the fillet; they both will be concentric.

e Use the Radius tool from the Dimensional panel and apply the radius dimensional constraint to the
fillet.

e  Open the Parameters Manager palette and modify the rad2 value to 3/2*dial, as shown.



AutoCAD 2020 - Beginners Guide

%
T T % X Search for parameter Q
o » || Name - ‘ Expression Value
=l Dimensional Constraint Parameters

B ]d1 3*dial1+100 250
B a2 3*dial 150
ald3 3*dial1/2 75
AV dial 50 50
& )rad1 2+dial 100

5 a2 Grzdat) 75

<

=

<

=

wn

o

L

o

=

< »

=

fe All: 6 of 6 parameters displayed

e To hide all the Geometric Constraints, click the Hide All button on the Geometric panel.
e Similarly, click Hide All on the Dimensional panel to hide all the dimensional constraints.

O

e To modify the size of the drawing, change the value of dial in the Parameters Manager window; you
will notice that all the values will be changed, automatically.
e Save and close the file.
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Questions:

Which tool is used to make a spline continuous with another spline?
Which tool is used to apply constraints to the objects, automatically?
Which tool is used to constraint a line along another line?

Which tool is used to constraint a point to lie on another point or an object?

Ol v

Where are Geometric Constraints available in AutoCAD?

Exercises

Exercise 1;

In this exercise, you need to create the drawing shown in figure and apply geometric and dimensional
constraints to it.

-3
-2

Exercise 2;

In this exercise, you need create the drawing as shown below and apply geometric and dimensional constraints
to it. Also, create relations between dimensions in the Parameter Manager.

11 12 @
\? e‘:’f, Search for parameter Q|4
» || Name Expression  Value =
o =] Dimensional Constraint Parameters

e é}angl 45 45

Bidl  4*do 40

57d2  9/2%d9 45

aldd  5/2*d9 25

aldd  3+d9 30

14 & alds  3/2*d9 15
5 @ alds  do 10 2
ald?  3/2*d9 15 g
Bl 4rdo 40 2
5fde 10 10 g
‘ e
+ & » §
L o L All: 10 of 10 parameters displayed 7
x
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Chapter 8: Section Views in AutoCAD

In this chapter, you will learn the following tools:

e Create Section Views

e Set Hatch Properties

e Use Island Detection tools
o Create text in Hatching

o Edit Hatching

Section Views

In this chapter, you will learn to create section views, which are created by cutting an object along an imaginary
cutting plane in order to view its interiors that cannot be shown clearly by means of hidden lines. In a section
view, section lines, or cross-hatch lines, are added to indicate the surfaces that are cut by the imaginary cutting
plane. In AutoCAD, you can add these section lines or cross-hatch lines using the Hatch tool.

The Hatch tool

The Hatch tool is used to generate hatch lines by clicking inside a closed area. When you click inside a closed
area, a temporary closed boundary will be created using the PLINE command. The closed boundary will be
filled with hatch lines, and then it will be deleted.

In this example, you will apply hatch lines to the drawing as shown in figure below.

» Open a new AutoCAD file.
» Create four layers with the following properties.

x

" Current layer: 0 Search for layer Q

R S G S o0
Filters « | S.. Name ~ O.. Free.. Lo.. Color Linetype Lineweight Transp.. PlotSt.. P.. N.. Description
=5 Al < 0 9 % & Ewh.. Continu. — Defa.. 0 Color.7 @ B

2 All Used Layers £ Constructi... § 4¢ f Ewh.. Continu.. — Defa.. 0 Color7 © B

% 47 Object § & G Ewh.. Continu.. = 030.. 0 Color7 © B

= 7 Centerine § %t g Ewh.. Continu.. — Defa.. 0 Color7 @ B

; 47 Hatchlines § 4 g Ewh.. Continu.. — Defa.. 0 Color7 © B

v

hed

&

o

o

o

I

= F

g [ Invert filter «|< 5

Z| All: 5 layers displayed of 5 total layers

> Create the drawing as shown below. Do not apply dimensions.
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J9.

- —

10

40
60

60
1015 80

110

» Select the Hatch lines layer from the Layer drop-down.

2 | ® & gf [ obie.. M

2
7

Layer 3
properties| © @ uf' Il Centerline

o o' B Construction
© & of W Hatch Lines
. = ot [ object

» Click Home > Draw > Hatch on the ribbon or enter H in the command line; the Hatch Creation tab
appears in the ribbon.

JdOHBLL Y E S
Home Insert Annotate Parametric

/

7 = I,-' R i~ 4%0 Move
7 = N o 03
(&) o C
Line Polyline Circle Arc oilislad

% ~ [\ Stretch

B~ /| Hatch

Start Draw +

[-1Top][2D Wireframe] ]j Gradient

Boundary

- Home Insert Annotate Parametric View Manage Output Add-ins Collaborate  Express Tools Featured Apps — (Ch

P N7 ~ [Z] ~ Hatch Transparenc
% Select e 7 7 Z. pattem P y 0 A M‘r V
7 ; tEH /] J Use Current ~ Angle 0 = ) >
Pick Points Associative| Annotative Match Close
SOLID ANGLE ANSI31 ANSI32 v [ s = e
None G 1 v Origin Properties  Hatch Creation
Boundaries v Pattern Properties v Origin Options 3 Close

Start Drawing1* X o

» Select ANSI31 from the Pattern panel of the Hatch Creation ribbon.
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ev'l[_ﬂ;EB: 2 <
Home Insert Annotate

p— v d0b vis

Parametric View @ Manage Output Add-in
+ G select T 7z
Z H -
Pk oilts SOLID ANGLE  ANSBI  ANSI32 .
Boundaries //,// = //////
Start g /. 7
ANSI33 ANSI34 ANSI35 ANSI36
[—1[Top][2D Wireframe]
1 |
I
L I
ANSI37 ANSI38 AR-B816 AR-B816C
| B A P 1
B | =T
[TT] — R
AR-B88 AR-BRSTD  AR-CONC

» Click in the four areas of the drawing, as shown below.

'_I 4

L

|7!/

i
\

i
/

» Right-click and select Enter.

In this example, you will create the front view and section view of a crank.

» Create five layers with the following settings:

Layer Linetype Lineweight

Construction
Object
Centerline
Hatch lines

Cutting Plane

Continuous

Continuous

CENTER

Continuous

PHANTOM

0.00 mm

0.30 mm

0.00 mm

0.00 mm

0.30 mm

> Set the Construction layer as the current and create construction lines as shown.

231
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180

150

48
85

» Set the Object layer as the current and create draw circles as shown.

80 236

@120 64

» Switch to Construction layer and create construction lines as shown.

40
-30-<—

)

() g

~N
J
L1

(1N
\\_/ )
I~

» Switch to Object layer and create two lines as shown.
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7N

S

(TN
\\_/ )
Nl

» On your own, create other objects on the front view as shown.

—1-40
—=-30—=
T
Y\
O
R20—N_|_
\ R20
R20 11-;;\
R20

e &3 ]
—~~
N | o

[ (

/]

> Onyour own, create the objects of the section view as shown.
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7T\
N
SN [ o7

\\//

> Set the Centerlines layer as current and create center marks and centrelines.

» Set the Cutting Plane layer as current.

» Click the Polyline button on the Draw panel and pick a point below the front view as shown.

/@
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»  Select the Width option from the command line.

¥ Current line-width is ©.0000
/5 =]~ PLINE Specify next point or [Arc Halfwidth Length Undo Width]:
Model Layout1 Layout2 +

Type 0 as the starting width and press ENTER.

Type 10 as the ending width and press ENTER.

Move the cursor horizontally toward right and enter 20.
Again, select the Width option from the command line.
Set the starting and ending width to 0.

YV V.V V VYV

Move the cursor horizontally and click when trace lines are displayed as shown below.

» Move the cursor vertically up and click.

» Move the cursor toward left and click when trace lines are displayed from the endpoint of the lower
horizontal line.

» Create another arrow by changing the width of the polyline.
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Set the Hatch Lines layer as current.

Type H in the command line and press ENTER.

Select the SeTtings option from the command line; the Hatch and Gradient dialog box appears.

Click on the Swatch box under the Type and pattern group; the Hatch Pattern Palette dialog box
appears.

Select ANSI31 from the dialog box and click OK.

A Hatch and Gradient X
Gradiem Boundaries

Type and pattern Add: Pick points

YV V VYV V

\4

Type: Predefined v
T:'I- Add: Select objects
Pattern: ANGLE SIS
Color: W BylLayer v R v Q
Swateh: EEECEEEEEE R L
nrpane Displays a preview of the selected pattern. Click the swatch to
display the Hatch Pattern Palette dialog box. A Hatch Pattern Palette X
Angle and scale
Options
Angle: Scale: @ ISO  OtherPredefined Custom
0 5 ‘ ‘1 S [JAnnotative
4 7
Associative _’@ 7/ 7 / j
Double Relative to paper space i % 4
& e [ Create separate hatches @ ANSI32 ANSI33 ANSI34
1 Draw order:
NSA
Send Behind Boundary v 7 / }"’4
/] 2% XX
Layer: ANSI35 ANSI36 ANSI37 ANSI38
Hatch origin Use Current 3
(O Use current origin Transparency:
(@ Specified origin Bylayer v
E‘ Click to set new origin E I
[[] Defaultto boundary extents
Bottom left Inherit Properties
[[]store as default origin
Preview OK Cancel Help @ ‘ el Help

Note: You can also select the required pattern type, directly from the Pattern drop-down of the Hatch and

Gradient dialog box, as shown below.
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N\ A Hatch and Gradient X
Hatch  Gradient Boundaries
Type and pattern Add: Pick points
Type: Predefined v —
|T§ | Add: Selectobjects
Pattern: \ / ANSI31 -
; Exl F oundar
Qolor. ANSI32 . b
) ANSI33 i
Swatch: ANSI34 D
X ANSI35
Custom pattern = o R g8 prome Lo
m st O viewseiections
Angle and scale ANSI37
ANSI38 Options
Angle: | | AR-B816 _
| AR-B88 [“]Associative
Double A oact 8 [[]Create separate hatches
AR-BRSTD
Spacing AR-CONC Draw order:
- AR-HBONE Send Behind Boundary v
15 AR-PARQ1 j
AR-RROOF Layer:
Hatch origin AR-RSHKE Use Current v
s AR-SAND ]
(O Use current origif 50X Transparency:
@ Specified origin BRASS Use Current v
r 4 BRICK
|| Click to gt
E i Lk BRSTONE m l
[]Defaultto bdundg CLAY
CORK 1 = . .
Boﬁom:tﬂ CROSS @ Inherit Properties
[] store as defpult d DASH
DOLMIT
DOTS
Preview EARTH v bK | Cancel Help @

» Set the Scale value to 2 under Angle and Scale area of the Hatch and Gradient dialog box.

Angle and scale

Angle: _S_cale:l

0 v| |2 v

Double Relative to paper space

» Click the Add Pick Points button from the Boundaries group and click in Region 1, Region 2 and
Region 3.
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<+— Region 1

L

< Region 2

Boundaries

Add: Pick points

§‘+ Add: Select objects

E}l( Remove boundaries - Region 3
E]"E Recreate boundary
Q Yiew Selections

A

» DPress ENTER to create hatch lines.

-

» Save the drawing as Crank.dwg and close.

Setting the Properties of Hatch lines

You can set the properties of the hatch lines such as angle, scale, transparency in the Properties panel
of the Hatch Creation ribbon.
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Add-ins Collaborate  Express Tools  Featured Apps
7. pattern v 2 - Hatch Transparency 0
1— . Blue ¥ Angle 0
[ None MI7AE:
Add-ins Collaborate  Express Tools  Featured Apps _ E; .Use Current v
4 pattern v 27 + Hatch Transparency 0
- Bylayer v Angle 0
[ A None M7 =
Properties w e R

Create four layers with the following settings.

Layer Linetype ‘ Lineweight

Construction Continuous 0.00 mm
Object Continuous 0.30 mm
Centerline CENTER2 0.00 mm
Hatch lines Continuous 0.00 mm

> Create the following drawing in different layers. Do not apply dimensions.

180

60

—f20

40 —

~ 120

> Type H and press ENTER; the Hatch Creation tab appears in the ribbon.
> Select the Pattern option from the Hatch Type drop-down in the Properties panel.
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l_' Pattern

-

Solid
| Gradient

Pattern

LY

_ User defined

You can also select different hatch type such as Solid, Gradient, and User defined.

> Select ANSI31 from the Pattern panel.
> Select Blue from the Hatch Color drop-down.

l-ins  Collaborate  Express Topls FeaturedAppse

" Pattern £ - Hatch Transparency 0
. ByLayer ~| Angle 0
B sylayer ;2 :

ByBlock ies -

B O 7.

SOLID ANGLE ANSI31 ANSI32

More Colors...
Pattern % “

Use Current [

» Expand the Properties panel and set the Hatch Layer Override to Hatch lines.

Add-ins  Coliaborate  Express Tools

restured Ao NN

7. pattern ~ 2 - Hatch Transparency 0
[" . Blue ¥ Angle 0
[ A None i[‘; 1 A
%7 [P use Current v
. Use Current
| [
- Centerline
41 - Construction arties
* Hatch Lines N
Il ovject

» Click the Pick Points button from the Boundaries panel.

7SS 777

7 //// 7% Select
75 5
LSS

Pick Points

s

Boundaries +

v
7

» Pick points in the outer areas of the drawing as shown below.
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L %
7

-
LT vz

> Adjust the Hatch Pattern Scale to 1.5; you will notice that the distance between the hatch lines is

increased.
Add-ins  Collaborate  Express Tools  Featured Apps _ =~
Z. pattern v 27 « Hatch Transparency 0 7% A “ S V
7, / N
7 Blue ~ Angle 0‘ : o
2 . Set Associative| Annotative Match Close
L None « [\ Origin Properties  Hatch Creation

Properties v Hatch Pattern Scale 2

Expands or contracts a predefined or custom hatch pattern

Press F1 for more help

» Click Close Hatch Creation button on the Close panel.

Hatch Creati ro

Close Close Hatch Creation

Exits hatch creation and closes the contextual tab

Press F1 for more help

» Press the SPACEBAR to invoke the HATCH command again.
» Change the Hatch Angle value to 90 in the Properties panel, as shown.

s Featured Apps _

f ~ Hatch Transparency

» Pick points in the area as shown below.

% 7

V.

L L Zze7/
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On zooming into the hatch lines, you may notice that they are not aligned properly. This is because the Use
Current Origin button activated in the Origin panel. As a result, the origin of the drawing will act as the origin
of the hatch pattern. However, you can change the origin of the hatch pattern.

A A & ¢

Set Associative| Annotative Match Close
Origin Properties Hatch Creation
Options y Close
name @
& Store as Default Orig .
Use Current Origin
1 Origin . .
Uses the current default hatch origin point
Press F1 for more help
» Click Set Origin button on the Origin panel.
» Click to set the origin point as shown below.
Set ‘ / L/
Origin X ( S
2 \ Origin Point
Origin =

» Invoke the Hatch tool and click Match Properties > Use source hatch origin on the Options panel.

A &

e £ »

Associative| Annotative Match ﬁ ose
Properties atch Creation

Options

“ )’ Use current origin
>

N
# l&’ Use source hatch origin
» [}

The Match Properties tools are used to create new hatch lines by using the properties of an existing one. The
Use source hatch origin tool will create a new hatching using the origin of the source.

o Select the source hatching, as shown in figure.
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e Pick a point in the empty area as shown below.

Source hatch lines l/

[

Z
SN TN

LN
- “Y
Area to select

New hatch lines are created using the properties and origin of the source hatching.

2

e Save and close the file.

Island Detection tools

While creating hatch lines, the island detection tools help you detect the internal areas of a drawing.

Create the drawing as shown below. Do not apply dimensions.

(b’\’l

50

924

80

» Click Home > Draw > Hatch on the ribbon.
> Select ANSI31 from the Pattern panel.

» Expand the Options panel and select the Normal Island Detection tool.
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» | Type a keyword or phrase m g Sign In v w & - @ - - =5 X
0 | 4
7
Associative| Annotative Match Close
Properties  Hatch Creation
I Close
Gap Tolerance 0
’| Create Separate Hatch . 5%

Quter Island Detection ~

77
7727 Normal Island Detection «

2 I B -

gzrre
/ﬁ Outer Island Detectio| Normal Island Detection

- Automatically hatches islands inward from the area specified by
// lgnore Island Detectiq the hatch pick point

Press F1 for more help

4 No Island Detection

» Pick a point in the area outside the large circle; you will notice that the area inside the small circle is
detected automatically. Also hatch lines are created inside the small circle.

|
}

> Right-click and select Enter.

%

Enter
Cancel l}
Recent Input >

Select objects

Undo

seTtings

Snap Overrides >
£ Pan
Q Zoom

@ SteeringWheels
QuickCalc

» Click Undo on the Quick Access Toolbar.

A CEHE L 2 & < - &> - {Drafting & Annotati

Home Insert Annotate 9
. eI Undo
e < O~ ok
P — / Reverses the most recent action
i ; i . & v €
Line Polyline Circle Arc =U
Press F1 for more help
Draw v
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» Invoke the Hatch tool and select ANSI31 from the Pattern panel.
» Expand the Options panel and select Outer Island Detection option.

A & ¢

Associative| Annotative Match Close
Properties  Hatch Creation

| Close
Gap Tolerance 0

D Create Separate Hatch

Outer Island Detection ~

Normal Island Detection
N

Outer Island Detection h

/‘1 7/ Ignore Island Detection

7777
p

FQ No Island Detection

> Pick a point in the area outside the large circle and press ENTER; you will notice that hatch lines are
created only outside the large circle. The Outer Island Detection tool will enable you create hatch lines

only in the outermost level of the drawing.

|

> Repeat the process using the Ignore Island Detection tool. You will notice that the internal loops are
ignored while creating the hatch lines.
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Text in Hatching

You can create hatching without passing through the text and dimensions.

» Create a drawing as shown in figure.

q)’\'l

50

924

80

> Click Home > Annotation > Multiline Text on the ribbon.
> Specify the first and second corner of the text editor, as shown.

094

id-ins  Collaborate  Express

A [

2 & s
Text Dimension - “
e ¥ &4 Table 1
‘ A Multiline Text h Fbc @ X
N <

A Single Line

» Select Arial from the Font drop-down of the Formatting panel.

View Manage Output Add-ins CollaborateL

A B 7 A Toaral v
\ — | q

dt
Match U o & amgdtans

LB amgdtans dwe edits

T Arabic Transparent
. =l T Aricl N (

B Arial Baltic

T Arial Black

" Arial CE

T Arial CYR

T Arial Greek

B Arial Narrow

T Arial Rounded MT Bold

T Arial TUR

I Arial Unicode MS
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> Ensure that Text Height is set to 3.5.
> Type AutoCAD in the text editor. Left-click in the empty space of the drawing window.

924
AaBb123 || AaBb123 | A Annotative
A a
L 35 <
A Annotative  Standard P—
s A Mask
Style

» Invoke the Hatch tool and select the Normal Island Detection option from the Options panel.
» Pick a point in the area covered by the outside boundary and press ENTER; hatch lines are created.

You will notice that hatch lines do not pass through the text and dimension.

@24
o,
7
AutoCAD

Editing Hatch lines
You can edit a hatch by using the Edit Hatch tool or simply selecting the hatch.

» To edit a hatch using the Edit Hatch tool, expand the Modify panel of the Home ribbon and select the
Edit Hatch tool.

Parametric View Manage Output Add-ins Collab

Q»Move C/ Rotate %’ Trim ~ & A ]'7

% copy A\ Mirror [ Fillet ~ (T

- Text Dimen
[\ stretch ] Scale § 85 Aray ~ & X
Annote
A D0 - = 4§ -
Edit Hatch
x| Modify

Modifies an existing hatch object

[=a HATCHEDIT

Press F1 for more help

» Select the hatch from the drawing, the Hatch Edit dialog box appears. The options in this dialog box as
same as that available in the Hatch Creation ribbon. Expand this dialog box by clicking the More

Options button located at the bottom right corner.
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A Hatch Edit X

Hatch  Gradient Boundaries

Type and pattern

Add: Pick points

Type: Predefined v

g‘l- Add: Select objects
Pattern: ANSI31 )
Color W ByLaver = E Remove boundaries
Swatch: m m Recreate boundary

B | Display boundary objects

N

Angle and scale

Options
Angle: Scale:
0 P ' |1 5 [ Annotative
[“] Associative
Double Relative to paper space DSeparate haiches
Spacing 1 Draw order:
i Do Not Change v
er it
Layer:
Hatch origin 0 v
(O Use current origin Transparency:
(@ Specified origin BylLayer v
@ Click to set new origin III I
[[] Defaultto boundary extents
Bottom left D Inherit Properties
[ store as default origin

Preview Cancel Help l

The expanded dialog box will display more options as shown below. The options in this dialog box are
same as that available in the Hatch Creation tab.

A Hatch Edit X
Hatch Gradient Boundaries Islands

Type and pattern Add: Pick points Island detection
Type: | Predefined v Island display style:

E‘ﬁ- Add: Select objects
Pattern: ANSI31 i

Remove boundaries
Color: . ByLayer v/l M El
N 7 @ Normal

Swatch: ,/I////I/A m Recreate boundary

tam patter ; Boundary retention
tom patte 78 Display boundary objects

Retain boundaries
Angle and scale

Options Objecttype: Polyline
Angle: Scale:
Annotative
0 ¥ ‘ ‘1 % O Boundary set
Associative
Doubl Ralsivat " Current viewport & New
ouble elative to paper space [ Separate hatches
1 Dedi ordar Gap tolerance
Do Not Change v Tolerance: units
Op clth
Layer. Inherit options
Hatch origi
Lo g it (@ Use current origin
O Use current origin Transparency: (O Use source hatch origin
(@ Specified origin ByLayer v
EV Click to set new origin \I’ I
[[] Defaultto boundary extents
Bottom left Q Inherit Properties
D Store as default origin

Preview Cancel Help @ |

> Specify the options in the Hatch Edit dialog box and click the OK button; the hatch pattern will be
modified.
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Questions:

Which tools are used to detect the internal areas of a drawing?
Which tool is used to create section lines in AutoCAD?

Which tool is used to edit hatch?

Where is Outer Island Detection option available?

After activating the Hatch tool, which tab get visible?

O W

Exercises

Exercise 1;

Create the half section view of the object shown below.

8

S .
Sy

]

N
-—— S —

—t O -——

A-A
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Exercise 2;

In this exercise, the top, front, and right-side views of an object are given. Replace the front view with a section
view. The section plane is given in the top view.

4X R5 %3
5o [

20

1*2 A l

i@ }

4
12 |
40 ’ @5\ @8 X 90°
- -

20 18




Chapter 9: Blocks, Attributes and Xrefs in AutoCAD

In this chapter, you will learn to do the following:

% Create and insert Blocks

% Create Annotative Blocks

% Explode, purge Blocks

% Use the Divide tool

% Use the DesignCenter and Tool Palettes to insert Blocks
% Insert Multiple Blocks

+ Edit Blocks

% Create Blocks using the Write Block tool

% Define and insert Attributes

< Work with Xrefs

Introduction

In this chapter, you will learn to create and insert Blocks and Attributes in a drawing. You will also learn to
attach external references to a drawing. The first part of this chapter deals with Blocks. A Block is a group of
objects combined and saved together. You can later insert it in drawings. The second part of this chapter deals
with Attributes. An Attribute is an intelligent text attached to a block. It can be any information related to the
block such as description, part name, and value and so on. The third part of the chapter deals with the Xrefs
(external references). External references are drawing files, images, PDF files attached to a drawing.

Creating Blocks

To create a block, first you need to create shapes using the drawing tools and use the BLOCK command to
convert all the objects into a single object. The following example shows the procedure to create a block.

Create the drawing as shown below. Do not apply dimensions. Assume the missing dimensions.

2eg
|
|

to

- = -

» Click Insert > Block Definition > Create Block on the ribbon; the Block Definition dialog box appears.
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A Block Definition X
Name:
[ V]
Base point Objects Behavior
D Specify On-screen |:| Specify On-screen DAnnotaﬁve
@ Pick point + Select objects .¢l Match block orientation
to layout
x 0] ORetan [JScale uniformly
- Convertto block
- [ [ Allow exploding
ODelete
- Home Insert Annotate Parametric z |0 p .
& No objects selected
w, B ~ =
- -’;,/ \ ! f »—J J' Settings Description
Insert Edit Create  Define Manage | Block unit
o Atm Block = Attributes Attributes E Millimeters v
Block ~ (s ien ~
. Create Block% Hyperlink...
Start F' N X o+
[ 4~ Write Block [C]openin block editor Cancel Help

[~1[Topl[2D Wirefram | A

> Enter Target in the Name field of dialog box.
> Click the Select Objects button of the dialog box. Drag a window and select all the objects of the

drawing, as shown.
> Right-click to accept; the dialog appears again.

A Block Definition X
Name:
|Targed h v ‘
Base point Objects Behavior %
[ Specify On-screen ["]Specify On-screen [C]Annotative
[T | Pick point Selectobjects 45 Match block orientation
* to layout
X I:l O Retain I:] Scale uniformly
- Convertto block
Y: I:l ®© A|Iow exploding
(O Delete
& No objects selected
Settings Description
Block unit
Millimeters ™
Hyperlink...

[J0penin block editor Cancel Help d

You can choose to retain or delete the objects after defining the block. The Retain option under the
Objects section retains the objects in the drawing window after defining the block. The Convert to
Block option deletes the objects and displays the block in place of them. The Delete option completely
deletes the objects from the drawing window.
Objects
» Select the Delete option under the Objects section. Sieciy Onacen

> Click the Pick point 0] button on the dialog box. | Selectobjects | 4g

» Select the midpoint of the left vertical line. The selected point will be the OPRetain
insertion point when you insert this block into a drawing,. O Convertto block

#@?}Delete
4 objects selected

N [
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You can also add description to the block in the Description box. In addition to that, you can set the
behaviour of the block such as scalability, annotative and so on using the options in the Behavior
section. The options in the Settings area can be used to set the units of the block and link a website or
other files with the block.

» Click OK on the dialog box; the block will be created and saved in the database.

Inserting Blocks

After creating a block, you can insert it at the desired location inside the drawing using the INSERT command.
The procedures to insert blocks are explained in following examples.

3
> Click View > Palettes > Blocks "““ from the ribbon to display the BLOCKS dialog box, as shown.
> Next, select the block and drag the cursor to place it in the drawing area, as shown.

X

@ | Filter v .. WY
% Current Drawing Blocks *
(a)
=
o
Target %
g
@
o
Block placed

=
s 2
g Click to place the
E Insertion Options v block
o =3 Insertion Point

&l Scale v| % [1 Vi1 z[1

| : Rotation 0 Angle éﬁ

Y
[:‘ L Repeat Placement \OJ
10 Explode 7
b )

The Insertion Point check box and its edit boxes are used to define the insertion point while inserting the block.
You can either place the block using the mouse or by entering the required coordinates in their respective edit
boxes on the right side, as shown. If the checkbox is selected, the system will define previously applied

coordinates.
é Insertion Options Y
@
5 < []%3 Insertion Point X: 0 Y: 0 Z 0
D:i Jnifc Scale 0
1, Rotation 0 Angle

[175” Repeat Placement
VI Explode

& BLOCKS

Various tabs of this dialog box are discussed below:

CurrentDrawing - This tab displays the blocks that you create in the current drawing.
Recent - This tab displays the block that you created and inserted recently in the current & other drawings.

Other Drawing - This tab is used to display the blocks that you created in different drawings by browsing and
importing them, as shown.
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A Select Drawing File ...

= %
‘ X
Look in: Images for 2020 w v = B @ ¥ B Vews v Toos ~

8, Name Status Da Preview
—" 5 path array 26-
B polar array 26-
B rect array 26-
= CP
o L,
|
()

A
&
Mp BLOCKS

File name: rectarray

Files oftype: Drawing (*.dwg) v Cance

Note: You can also insert a block by clicking on the block displayed after clicking on the Insert > Block > Insert

from the Ribbon, as shown. This will be only available if you open it in the same drawing file.

- Home Insert Annotate  Paramet

E?‘l Eae® : =

I I

R

Insert Edit Create  Define Mana

me & Block ~ Attributes Attribu

Block Definition
- Home An
™ = awing1* X
1 & —
L XY ! Iz)

: > Target Target
Insert Edit Create e
'% Attribute Block ecent Blocks...
Blocks from Other Drawings...
Block = g

Example (Scaling the block):

» Activate the Block tool to display the BLOCKS dialog box, as discussed above.
> Enter the required scale values in the X, Y, and Z edit boxes of the BLOCKS dialog box, as shown.

> Next double click on the block displayed in the dialog box and click to place the scaled block in the
drawing area, as shown.
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x
gw h g ..~ 1]
§ Current Drawing Blocks #®
a
7=
o
: P
o
Target %
]
o
o
5 Insertion Options v
w
S| [J&% Insertion Point X: 0 Y: 0 Z 0

w

Dj Scale v X X: |2 Z |5

N B—X
[1C) Rotation 0 Angle
D, Repeat Placement
[j 1/ Explode

BLOCKS

G

You can also scale the block with uniform distance by selecting the Uniform option, as shown. And by selecting
the check box on its left, the system will scale the block with default scale value.

Insertion Options > Insertion Options 2
[ 153 Insertion Point l X: 0 Y: 0 Z 0 []153 Insertion Point X: 0 Y: 0 Z 0
D:i Scale VIA} X3 Y: |2 L5 ]:]Z Uniform Scale  ~ 3

1, | Scale 0 Angle [1C, Rotation 0 Angle

[]57 | Uniform Scale < [[]#5" Repeat Placement

[]0 Explode []f Explode

You can also scale the block by enter the CLASSICINSERT in the Command Bar to display the Insert
dialog box. And then enter the required scale value in their respective boxes and place the scaled block

anywhere in the drawing area, as shown.

Name:

Path:

A Insert X

ocate using Geographic Data
Insertion point Scale Rotation
Specify On-screen [[]specify On-screen [“ISpecify On-screen

Target ¥ Browse...

Angle:  [o

Block Unit

Unit Millimeters
Factor: ‘1

[JUniform Scale

[JExplode Cancel Help

Example (Rotating the block):

>
>
>

Activate the Block tool to display the BLOCKS dialog box.
Enter the required rotation angle values in its respective edit box of the BLOCKS dialog box, as shown.
Next click on the block displayed in the dialog box and click in the drawing area to place the block with

angle value entered, as shown.
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x

E’ Fitter... v .. &~ 14

§ Current Drawing Blocks *

(a)

c

i

: ’—{ g

o

Target

=

@

S

@

o

T 5]

=

el

= Insertion Options v

=

(©) X: 0 Z

45 Angle
wv
v
O
Q
o
o
a &

You can also rotate the block by enter the CLASSICINSERT in the Command Bar to display the Insert
dialog box. And then enter the required rotation angle value in the respective edit box and place the block in
the drawing area with angle value entered, as shown.

A Insert X
Name: |Target

Path:

Locate using Geographic Data

Insertion point Scale Rotation \
[“]Specify On-screen ["]Specify On-screen []Specify On-screen
Ut = x
0 %7 Block Unit Sets a rotatign angle for the inserted block.
Unit i
g £ LM""'"“"
Factor:
Dgniform Scale !
[JExplode Cancel

e |

Browse...

Help

> Save and close the drawing file.

Creating Annotative Blocks

Annotative blocks possess the annotative properties. They will be scaled automatically depending upon the
scale of the drawing sheet. The procedure to create and insert annotative blocks is explained in the following
example.

>
>
>

Start a new drawing file.

Create the drawing a shown in figure. Assume the missing dimensions.
Click Insert > Block Definition > Create Block on the ribbon; the Block
Definition dialog box appears.

Enter Turbine Driver in the Name field.

Click the Select Objects button on the dialog box. Drag a window and
select all the objects of the drawing. Right-click to accept the selection.

5

'

L
T

|
|

o

12
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» Select the Delete option under the Objects section, if it is not selected.

» Click the Pick Point button and select the midpoint of the left vertical
line, as shown.

» Select the Annotative check box under the Behavior section of the
dialog box. Click the OK button on the dialog box.

> Activate the J button located at the right-side of the Status Bar, as
shown.

‘ Add scales to annotative objects when the annotation scale changes - On

MODEL Hf i ~ L@' B N 'élu'ﬁ%‘ Aty B4+ &

» Set the Annotation Scale to 1:10.

Annotation scale of the current view

Click to adjust scale

) 'Zﬂvﬁlﬂx;%ﬁv + %

> Activate the Block tool to display the BLOCKS dialog box, as discussed earlier in this chapter.

> Select the Turbine Driver block from the dialog box to display the preview of block with scale factor
1:10, as shown.

» Click in the drawing area to place it.

» Click Zoom All on the Navigation Bar to view the block.

» Change the Annotation Scale to 1:2; you will notice that the block is automatically scaled to 1:2, as
shown.

Exploding Blocks

When you insert a block in a drawing, it will be considered as a single object even though it consists of
numerous individual objects. At many times, you may require to break a block into its individual parts. You
can do so by using the Explode tool.

» To explode a block, click Home > Modify > Explode "1'| on the ribbon or type EXPLODE in the
command line and press ENTER.

» Select the block and press ENTER; the block will be broken into individual objects. You can select the
individual objects by clicking on them.
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Using the Purge tool

You can remove the unused blocks and other unwanted drawing data from the database using the Purge tool.

e To delete the unused data, click Application Menu > Drawing Utilities > Purge; the Purge dialog box
appears, as shown.

e Expand the Blocks tree and select the required block to purge, as shown.

e Click on the Purge Checked Items button of the dialog box; the Purge - Confirm Purge message box
appears, as shown.

DEHBEDL T & ~ | {3k Drafting & Annotation

Search Commands q|

: A purge X
@E Tools to maintain the drawing

I = 3 Purgeable ltems Find Non-Purgeable ltems
New. 4 Drawing Properties

=

Lﬂ Set and display the file properties of the | |
= current drawing. ‘

) Open »

| S Allitems 7
DWG Compare -1 [ Blocks
E S . Compares two drawings using color and ‘ A2

pul

T
f
|
i

Named Items Not Used Y  Preview -

\Eﬂi revision clouds to show the differences.
A3
Use arrows to review each set of
E! S changes -b‘m _____
Options b
o Units \ B3 B
Import  » Control coordinate and angle display | D1 )
formats and precision. | D2 Confirm each item to be purged
; e ) A { D3 ) ) [[Purge nested items
udit o . L\ Turbine Driver Purge Unnamed Objects
| Evaluate the integrity of a drawing and ‘ 21 Detail view style
= Pt 5 corrects some errors. = .‘ Dimension styles Zero-length geometry
i | /& Groups Empty text objects
) | %2 Layers
Print » 7 isplay drawing statistics, modes, and ‘ atioes []Orphang
extents. yp
\ g Materials
Drawing .
» Miine styles
Utiities Purge | =
ﬁj Remove unused named items, such as {5 Mulileader Styles
D A block definitions and layers,from the (v || | I Plotstyles 2
Close
X Purge All Close Help

» drawing.
~ Purge Checked ltems N

‘Options ‘ ‘Exit Autodesk AutoCAD 2020 ‘

Purges the checked items.

’ Purgeable ltems ‘ Find Non-Purgeable ltems

Named Items Not Used Y  Preview -

=] \ 0 5: All items A
= @ Blocks m
= A2 |

- A3 Purge - Confirm Purge X
. B1
| B2

[

B3 | You are about to purge block B1. What

!
i .
{ D1 do you want to do?
E D2
= D3
!

Turbine Driver

4} Detail view style —> Purge this item
,A Dimension styles

fe=}

& Groups —> Skip this item

% Layers

inetypes il -

Materials
Miine styles
@; Multileader Styles
[I§ Protstyles 22

Purge Checked ltems Purge All Close Help

e (lick Purge this item from the Purge - Confirm Purge message box to delete the item from the
database.

Note that if you want to purge all items then you can simply select the Purge all checked items from
the message box, as shown above. And if you select the Purge this item or Skip this item then the
message box will display again and again for the confirmation for other items.
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e  Click on the Cancel button of the message box and Close button of the dialog box to close it.

Note: You can click on the Find Non-Purgeable Items tab to display the Preview objects that you can't purge

and find those objects in your drawing.

Note that if you want to purge all items then you can select the Purge All button of the dialog box. The
Purge - Confirm Purge message box get visible, as shown. The you can simply select the Purge all
checked items from the message box, as shown.

A purge

Purgeable ltems Find Non-Purgeable ltems

Named Items Not | T
S ' Purge - Confirm Purge X E
=[] All items

=] @ Blocks
A3
B1
b2 —> Purge this item | -
B3 1
D1
D2 —> Purge all checked items
D3

: Turb
V1% Detail vie
&3] i‘ Dimensi
= Groups

= Layers

Linetypes
Materials
Miine styles h
&) @ Multileader Styles
1§ Plotstyles v

Purge Checked ltems

Do you want to purge block A2?

ARRKRRKRIKE

—> Skip this item

Cancel

B |_Jjurpnanea aara

Purge All Close Help

The options in the Find Non-Purgeable Items tab are used to display the items that cannot be purge with
the reason also displayed in the dialog box, as shown.

A Purge X

Purgeable ltems ‘ Find Non-Purgeable ltems

v

Named Items in Use ~  Preview N

=% All items

=] @ Blocks

%ﬁ Detﬂ/iew style F
B .A Dimension styles
‘58 Groups

Possible Reasons

This block definition cannot be purged because:
—ltis inserted in the drawing (see Block Insertions below).

Purge Checked ltems

Purge All

Close

& Materials

Miine styles ~ Ggooooo——
‘@.9 Multileader Styles Details -
‘I Plotstyles = -
5,-\ Section view style ;Vlfl:?med R 1

. Size 6.599 KB
% Ta:)ee: les _zeage Count 1 .

ty! =l Block Insertions (1) )
g \‘I;ext SIM:;IS 1onlayer0 I3, | Model |On
isual styles -

Help
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Using the Divide tool

The Divide tool is used to place number of instances of an object equally spaced on a line segment. You can
also place blocks on a line segment. The following example shows you to divide a line using the Divide tool.

e Create the object as shown in figure.

o Create a block with the name DIODE.

e Specify the midpoint of the left vertical line as the base point.

e Create a line of 60 mm length and 15 degrees inclination, as shown below.

PN

e Expand the Draw panel in the Home tab and click the Divide \D\ button, as |f—B5—»|

shown.

. DEHBE 2 @<
Home Insert Annotate |

A — A = el
e Y ) / =]
S N

Line Polyline Circle Arc

e Select the line segment; the message, “Enter the number of segments or [Block]:” appears.

o Select the Block option from the command line; the message, “Enter name of block to insert” appears.

e Type Diode and press ENTER; the message, “ Align block with object? [Yes No] <Y>:” appears.

o  Select the Yes option; the message, “Enter the number of segments:” appears.

e Type 6 and press ENTER; the line segment will be divided into six segments and four instances of
blocks will be placed, as shown.

¢ Trim the unwanted portions as shown below.

e

Renaming Blocks

You can rename blocks to suit with your requirements and to make their meaning clearer. The procedure to
rename blocks is discussed next.

¢ On Menu bar, click Format > Rename or type RENAME in the command line and press ENTER; the
Rename dialog box appears.

¢ Inthe Rename dialog box, select Blocks from the Name Objects list.

e Select the block to be named from the Items list and enter a new name in the Rename To box.

e (lick OK; the block will be renamed.
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o

ODErHEL
File Edit

Insert

View Insert

Home Annotate
o A = e
N A b 1
[ — = NEEAS

B

Line Polyline Circle Arc
- - LZ ~
Draw v
Start Drawing7*

[-1[Top][2D Wireframe]

G
Format

£2
Parame £7

Z
==

A& »

o

Tools  Draw
Layer...

Layer States Manager...
Layer tools

Color...

Linetype...

Lineweight...
Transparency

Scale List...

Text Style...
Dimension Style...
Table Style...
Multileader Style
Plot Style...

Point Style...
Multiline Style...

Units...
Thickness
Drawing Limits

Rename... h

= {0} Drafting & Annotation

Dimensi

Inserting Blocks in a Table

A Rename

Named Objects
&>

Detail view styles
Dimension styles
Layers

Linetypes
Materials
Multileader styles
Section view styles
Table styles

Text styles

UCSs

Viewports

Views

ltems

Old Name:

Rename To:

|Resistor

OK

| |

| Cancel | Help |

You can insert blocks in a table and fit inside the table cells. Note that you cannot insert Annotative blocks in a
table. The following example shows you to insert a block in a table.

Create three blocks as shown below.

> O &

INT

e (Click on Annotate > Table > Table

Lamp

F=H

Table

e Insert the values in the dialog box, as shown below.

Signal

from the Ribbon to display Insert Table dialog box.
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Standard v

= EZ Extract Data
(= 5 Link Data

Tables y

A Insert Table

Table style

Standard ~| B

Insert options
(@) Start from empty table

Insertion behavior
(@ Specify insertion point
O Specify window

Column & row settings

Columns: Column width:
(O From a data link 2 | 60 <umnt
No data links found DII ': = I: =
(O From object data in the drawing (Data Extraction) Data rows: Row height:
3 =3 2 = i
G @ G = Lline(s)
- Set cell styles
Title First row cell style: Title v
Header Header Header 4 e
Daia Data Data Second row cell style: Header v
Data Data Data All other row cell styles: Data v
Data Data Data
Data Data Data
Data Data Data
Data Data Data
Data Data Data
Data Data Data

e Click OK and click anywhere in the drawing area to define the insertion point of the table, as shown.

o After inserting the table, you can change its size (width and height) uniformly by dragging its corner

grip, as shown below.

N

i o)

e Enter the names in the table cells, as shown below.

Electronic/Electrical Symbol
Symbol Name
INT
Lamp
Signal

e Select the first cell in the Symbol row and right-click, as shown.

e Select Insert > Block from the shortcut menu; the Insert a Block in a Table Cell dialog box appears.
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A | B
1 | Electronic/Electrical Symbol

) Symbol \ Name
— u Cut
3m Copy
= Paste
Recent Input >
4 Cell Style >
A ] B Background Fill
. R 5 Alignment >
1 | Electronic/Electrical Symbol Borders..
Locking >
5] Symbo' Name Data Format...
(e - Match Cell
3= J = |NT Remove All Property Overrides
= - 1 * Data Link...
4 Lamp % Insert > Block.. N
s Edit Text Field..
&) S|gnal Manage Content ... Formula >

In the Insert a Block in a Table Cell dialog box, select INT from the Name drop-down.
Set Overall cell alignment to Middle Center.
Click OK; the INT symbol will be placed in the selected cell.

A Insert a Block in a Table Cell

X

Name: |INT h

i Browse...

Path:

Properties
Scale: 1

AutoFit

Overall cell alignment ‘ Middle Center h v

Electronic/Electrical Symbol
Symbol Name
— j> INT
Lamp
Cancel Help Signal

e Similarly, insert the other symbols in the respected cells.

Electronic/Electrical Symbol

Symbol Name

> INT

2 Lamp

@ Signal
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Using the DesignCenter

DesignCenter is one of the additional means by which you can insert =) . N .5|h

blocks and drawing in an effective way. Using the DesignCenter, you can \9 g
. . . . . : £
insert blocks created in one drawing into another drawing. You can  Tool Properties Blocks Sheet Set -
. . c g . . Palettes Manager [
display the DesignCenter by clicking View > Palettes > DesignCenter id = L]
. . . . = Palettes v
on the ribbon or entering DC in the command line, as shown.
: zle-n-3@Q 003
2 Folders Open Drawings History
 Folder List X
B Direct3D9 A L L = = = - L
-l Drv ActiveX Database en-us Mechanical ~ Sheet Sets VBA VisualLISP
B en Connectivity Sample
(-0l en-US
G-Il Environmer
-l Express
I Fonts
(-l GeoMapHti
-l Help
- Inventor Se
B Migrator T%
R MsiKeyFile
B platforms
- Plugins
g =] ! Sample:' T%
= - ActiveX
= I Databa:
g -8l en-us Vv
8 < >
= C\Program Files\Autodesk\AutoCAD 2020\Sample (7 Item(s))
The following example shows you insert blocks using the DesignCenter.
Example:
e Open a new drawing file.
e Create the following symbols and convert them into blocks.
Resistor Capacitor
.
151
Lamp Earth Variable Resistor
R2 a8
8

e Save the file as Electronic Symbols.dwg. Close the file.
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e Open a new drawing file. ): & E-=»-0Q0aRRIEE-

2 Folders Open Drawings History / ] ]
[Folder List x | @ @ M
1 AC20_Chapter7 A
!ACZO_ChapterS Blod& DetailView..  Dimstyles
1 AC20_Chapter9

on the |-H8 Images for 2020
-5 DIODE.dwg l% O

e Set the maximum limit of the drawing to 100,100.
Click Zoom All on the Navigation Bar.
e Click View > Palettes > DesignCenter

ribbon; the DesignCenter palette appears. B ccronic symoors o SR RIS,
. -8 Example 1.dwg
e In the DesignCenter palette, browse to the & B Bample 2dwg
® Bi Example 3.dwg
location of the Electronic Symbols.dwg file using &8 purge.dwg
- B TABLEdwg
the Folder List, as shown. |- B Example 1 previous.dwg
@ Blocks
. . . S
e Select the file and double-click on the Blocks icon; | -~ DetailViewStyles
&= +2, Dimstyles
all the blocks present in the file will be displayed, & | = lavers
P played, % Layouts
w = v
as ShOWI‘l. E < == Linetvoes .
E:\BOOKS NEW\Final AutoCAD 2020\AC20_Chapter9\Images for 2020\Electronic

e Drag and place the blocks in the drawing window.

B aERE E -
i
a0 L = 4 o = =

Capacitor Eath Lamp NPN PNP Resistor Variable
resistor

x|
x|
No description found
)20\AC20_Chapter9\Images for 2020\Electronic Symbols.dwg\Blocks (3 ltem(s))
You can also insert blocks by invoking the Insert dialog box.
A Insert X
Name: h v Browse...
Path:
Locate using Geographic Data
Insertion point Scale Rotation
:( (== T [ @ ES R . v [“] Specify On-screen [] Specify On-screen [[]Specify On-screen
4
# Folders Open Drawings History X |0 A Angle: Cl
[Folder List X ‘
1 AC20_Chapter8 A Inserg Blodk._ SEN 0 ! Block Unit
1 AC20_Chapterd Insert and Redefine Unit
|- B Images for 2020 Redefine only 0 = |k
-8 DIODEdwg Block Editor o S Factor: D
5 5 Electronic Symbols.dw e 2
&1 Blocks
A1 DetailViewStyles Create Tool Palette  [Explace Cancel Help
&, Dimstvles

¢ Use the Move and Rotate tools and arrange the blocks as shown below.



AutoCAD 2020 - Beginners Guide

ﬂ

i

[ﬂ @#
1

0
®

e Close the DesignCenter palette, as shown.
e  Use the Line tool and complete the drawing as shown below.

b O

| | |
zle-»-mlalmeEE a

Close [d€rs Open Drawings History )
[Folder List

X
1 AC20_Chapter8 A
1 AC20_Chapter9 Capacitor
I Images for 2020

B DIODE.dwg

é} 5 Electronic Symbols.dw

{31 Blocks
Using Tool Palettes

You can arrange blocks, dimensions, hatch patterns and other frequently | - 7 x
used tools in Tool Palettes. Similar to the DesignCenter palette, you can 5 "7 =mpies M
drag and place various features from Tool Palettes into the drawing. You 2 a Ehiahidien Saew = linper *‘
can display the Tool Palettes by the clicking View > Palettes > Tool = .

Palettes on the ribbon or entering TOOLPALETTES in the command line. S L} Anchor Rod - Imperial

g -—3/» Weld Symbols - Imperial

Roller Bearing - Imperial

Archite

Electric

Switch - Imperial

Equipment Label -
Imperial

. Mecha..

:: - ==l 2 -\\ ?JE Valve - Imperial
# L1 = < > =
Tool Properties Blocks Sheet Set =

Palgtes Manager [

Palettes

Hex Head Bolt - Imperial

Civil

Metric samples

B TOOL PALETTES - ALL PALETTES
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There are many palettes arranged in the TOOL PALETTES window. You can display more palettes by clicking
the lower left corner of the Tool Palettes and selecting the required palettes.

Modeling
Constraints = X
. 2| Imperial samples
Annotation S Imperial samples 14
Architectural = o
Mechanical & % Shoulder Screw - Imperial
Electrical s
Civil i L} Anchor Rod - Imperial
Structural 'é )
Hatches and Fills = ~—:} Weld Symbols - Imperial
Tables &
Command Tool Samples = E} Roller Bearing - Imperial
Leaders < « gz
Draw < T Switch - Imperial E
z - =
Modify X o : &
S ment Label - <
Generic Lights = Al =l o
: Imperial -
Fluorescent L:’ <
High Intensity Discharge 3 @ Valve - Imperial 9
e —
Incandescent B
: i =
Low Fressaee ondinm = B= HexHead Bolt - Imperial =
Cameras - 7 =
o
o
=

Visual Styles / [F Metric samples

There are many blocks available in the Architectural, Mechanical, Electrical, Civil, and Structural palettes.
You can drag and place blocks from these palettes. You can also right-click on a block and perform various
operations using the shortcut menu displayed as shown below.

= X
2 | Imperial samples 14
o
= o3
=z R Shoulder Screw - Imperial
E Redefine
S L} Anchor Rod - Block Editor
§ Cut
c  =-+ Weld Symbols Co
= % Y py
& Delete
= E: Roller Bearing Rename
S 5
= N Update tool image
2 . Switch - Impe s
% T - Specify image...
L) <
= = Equipment La Properties...
i Imperial ]
R [m Valve - Imperial i
L —
&
—-— -
= B= Hex Head Bolt - Imperial £
(&} < =
(o)
Metric samples =

Creating a New Tool Palette

e Right-click on the Tool Palette and select New Palette from the shortcut menu; a new palette is added
to Tool Palettes.
¢ Enter Electronic Symbols as the name. The newly created Tool Palette get added, as shown.
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e Also you can right click and select the Move Up and Move Down to change its location in the TOOL

PALETTES window, as shown.

v o~ < x = x
@ | Imperial samples = 5
% perial samj 1 73 £} ° 3]
= 5 L Move Up » s b+
: <% Shoulder Screw - Imperial <
= ¥ 2 Move Down NS :
B 1 9
Z L i i £
5 L, Anchor Rod - Imperial 3 piew Ciion =
O < o
Paste <
= - Weld Symbols - Imperial New Palette =
c o
& Delete Palette S
< ) i @
& E} Roller Bearing - Imperial 4 Rename Palette =
@ w o —
£ = 2 '
S — < =
=z \“IJ\ Switch - Imperial = , n £ -
= £ 5 = g £
g 3 5 & = : P
£ [==1 Equipment Label - Imperial < z = —| Electronic Symbols £
= 2 = S =
i z =y = <C
s : = o < o
T Valve - Imperial o S ) {7} :
= <C = a = &
= a = g — =
%] | ot
= - o : o o
®  Move Up perial © o = = =
= Move Down o =5 O 5
| Z o o (o)
ey New Palette N I ) 2 2
Rename Palette i

You can also create a new tool palette using the Customize dialog box.

e Right-click on Tool Palettes and select Customize Palettes; the Customize dialog box appears, as

shown.

e In the Customize dialog box, right-click in the Palettes list and select New Palette.

x x |
2| Imperial samples e
E % Move
s <2 Shoulder Screw - Imperial Size
o 7
& Close A Customize X
S L, Anchor Rod - Imperial Allow Docking
< - Tool Palettes - All Palettes
T Anchor Left <
= ) : Palettes: Palette Groups:
2 =—vs Weld Symbols - Imperial Anchor Right > ! mpT 5 :
= > | - 3 ables ~
@ 5
= Auto-hide ||&% Constraints Rename - Leaders
: E, Roller Bearing - Imperial Transparency... Annotation New Palette = m Leaders
5 4 v Architectural Delete ‘} (=~ Generic Lights
< £ New Palette Mechanical [B% Generic Lights
@ - - R
= \-K’ Switch - Imperial e Rename Electrical Export... (=~ Photometric Lights
— g Civil Import... i} Fluorescent
© =
i . i = Customize Palettes... [}‘_ Structural 3", High Intensity Discharge
E =57 Equipment Label - Imperial 4, Customize Commands... Hatches and Fills % Incandescent
o it Tables E % Low Pressure Sodium
— s E Annotation and Design Command Tool Samples - Cameras
Valve - Imperial 3 = = Leaders m Cameras
= =1 Parametric Design 4
& a Architectiral Draw = Visual Styles
= rchitectural - . |
‘ £ e e el Il € i i v Vit S v]
=] ? = o
1 ‘ D Structural Current Palette Group: All Palettes
Manufacturing
Electrical Engineering

¢ Enter the name of the palette and click the Close button.

Adding Blocks to a Tool Palette
e Open the DesignCenter palette and select the Electronic Symbols.dwg file from the Folders list; the

blocks available in the selected file are displayed.

e Drag the blocks from the DesignCenter and place them in the Tool Palette.
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’:E.\q:vﬁv\@. B¢ ERE B : x

o

Folders Open Drawings History E]

9 IFoIder List X =
" B DIODEdw ~ A L 0 O =

B 3 Electronic Symbols.dw Capacitor Earth NPN PNP Resistor Variable
3 Blocks b resistor N

- '{H DetailViewStyles
5 }.!4 Dimstyles ©

i¢

/5 Multileaderstyles
[E4 SectionViewStyles
B Tablestyles |
&‘ Textstyles —x-[

- Visualstyles
& Xrefs

B B Example 1.dwg |
w- Example 2.dwg V?]
& s Example 3.dwg No description found
-5 purge.dwa ¥

<

Electric.. Mecha.. Archite... Annot‘.l

>
E:\BOOKS NEW\Final AutoCAD 2020\AC20_Chapter9\Images for 2020\Electronic Symbols.dwg\Blocks (3 Item(s))

B TOOL PALETTES - ALL PALETTES

[a DESIGNCENTER

You can also create a new tool palette from a drawing consisting of blocks.

¢ Inthe DesignCenter palette, select the Electronic symbols.dwg file from Folder List.
e Right-click and select Create Tool Palette; a new palette will be created from the drawing file.

X = | - E | 5 |
HIB.Q:v* ‘@. @G} 4|-Capacitor 1
Folders Open Drawings History

Folder List x|,

-5 DIODE.dwg ,
-5 Electronic Symbols.dw ‘ Capacitor |

I

4% Deta Explore _@ e
-+, Dime Search...
= Layel Add to Favorites _@ PNP
Layo Organize Favorites...

== Linet;
/S Multi Create Tool Palette N

T

Gon SectionViewStyles
D‘ Tablestyles
- -A,4 Textstyles
- Visualstyles
[b Xrefs
=3} 9 Example 1.dwg
- 5 Example 2.dwg !7

2 Variable resistor

_”” Archite... IAnnota... I Constr... IModeli... ] Electro... I Electro,

NTER

In the Tool Palette, you can group blocks depending on their function.

e Right-click on the Tool Palette and select Add Separator; a separator will be added.

H X I X
% - | Capacitor 1 = A} Capacitor J4
@ e 2
2 = i

5 ~ Allow Docking :

g J—_ Earth 8 = Eatth
S = Auto-hide - =
o Transparency... o
% 4 Lamp View Options... = O Lamp
e Sort By > E
=

. '¢ NPN Paste s -© REN
£ Add Text 2
5 -© PNP Add Separator |\, G S '© PNP
5 New Palette 2 Q
O —
E| - Resistor Delete Palette = E
= Rename Palette < <= Resistor R
Z GJ =t
2 -2 Variable resistor Cistomize faleess % b
= Customize Commands... < & Variable resistor é
; ] ; :
£ g E 2

[} = o]
= S g



AutoCAD 2020 - Beginners Guide

o Right-click and select Add Text. Enter the name of the group.

@ PNP

[Resistord| e

= Resistor

-5 Variable resistor

_””Archite... I Annota...l Constr... ]

Inserting Multiple Blocks

You can insert multiple instances of a block at a time by using the MINSERT command. This command is
similar to the ARRAY command. The following example explains the procedure to insert multiple blocks at a
time.

Create two blocks as shown below.

20

-~

Pump Reservoir

e Type MINSERT in the command line and press ENTER; the message, “Enter block name or [?].”
appears.

e Type Pump and press ENTER; the Pump is attached to the cursor.

e Pick a point in the drawing window.

e Enter 1 as the scale factor.

¢ Enter 0 as the rotation angle; the message, “Enter number of rows () <1>:” appears.

o Enter 1 as the row value; the message, “Enter number of columns (| | |) <1>:” appears.

o Enter 4 as the column value; the message, “Specify distance between columns (| | |):” appears.

e Type 60 and press ENTER; the pumps will be inserted as shown below.

Q O O O

e Similarly, insert the reservoirs and create lines as shown below.
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I

Editing Blocks

During the design process, you may need to edit blocks. You can easily edit a block using the Block Editor
window. As you edit a block, all the instances of it will be automatically updated. The procedure to edit a block

is discussed next.

appears.

Insert
4y
B
RS
\\\, V4
Edit
Attribute

ock v

window appears.

Click Insert > Block Definition > Block Editor on the ribbon; the Edit Block Definition dialog box

Annotate  Parametric View Manz
—* R =5
Create  Define Manage Block

Block ~ Attributes Attributes Edm)r

Block Definition »

In the Edit Block Definition dialog box, select Pump from the list and click OK; the Block Editor

A Edit Block Definition

Block to create or edit

|Pump

|

Reservoir

<Current Drawini>
p

Preview

Description

OK D« | cancel ‘ Help ‘

Click Home > Draw > Polyline on the ribbon and draw a polyline as shown below.
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e (lick Close Block Editor on the Close panel.

Close

Block Editor
Close I

In the Block - Changes Not Saved dialog box, click Save the changes to Pump.

Block - Changes Not Saved

| The changes you made have not been
“" saved. What do you want to do?

—> Save the changes to Pump N h

— Discard the changes and close the
Block Editor

Cancel ‘

All the instances of the block will be updated automatically.

[N R AU R A B B

Using the Write Block tool

Using the Write Block tool, you can create a drawing file from a block or objects. You can later insert this

drawing file as a block into another drawing. The procedure to create a drawing file using blocks is discussed in
the following example.

Start a new drawing file and create two blocks, as shown below.

Gate Valve Orifice
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o Insert the blocks and create the drawing as shown below.

¢ Expand the Block Definition panel and select the Set Base Point button.
e Select the endpoint of the lower horizontal line as shown.

Insert

3
%
-l Jf

AN -
ANV .—1- L&
Create  Define Manage Block
o Block ~ Attributes Attributes Editor
| \
| l—.,, Set Baseint J—. | ‘
|

| (sl

rar & Synchronize

E] Block Definition T- ‘ | ‘

e Click Insert > Block Definition > Write Block on the ribbon; the Write Block dialog box appears.

A Write Block X

Source
(O Block:
(O Entire drawing
(@ Objects
Base point Objects

3 [& Pick point -¢- | Selectobjects

=

(O Delete from drawing
[/ insert [ WAnnotate " Parametric.  View! z [00000
4 Y -
¥ R
) > 5 L

& No objects selected

Destination
Create | Define Manage Block :
- - > X 2 File name and path:
2 Block s ytes Attributes Editor o

| L | [C:\Users\DeII\Documents\new block v |

| 3¢ ition v

~ | | Create Block | e

.. L Insert units: Millimeters v

g ) i S
Tan| I_\t ert'(\é Bias l OK I \ Cancel 7‘ | Help ‘

ag”
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In the Write Block dialog box, you can select three different types of sources (Block, Entire drawing, or Objects)
to create a block. If you select the Block option, you can select blocks present in the drawing from the drop-

down.

Select the Entire drawing option.

Specify the location of the file and name it as Tap-in line.

Destination

File name and path:

|D:\Tap-in line v e

Insert units: Millimeters %

Click the OK button.

Close the drawing file.

Open a new drawing file, and then type I in the command line and press ENTER; the Insert dialog box
appears.

Select Tap-in line from the Name drop-down and click OK.

Pick a point in the drawing window to insert the block.

N\ ]
[ e O [ |

Defining Attributes

An attribute is a line of text attached to a block. It may contain any type of information related to a block. For
example, the following image shows a Compressor symbol with an equipment tag. The procedure to create an
attribute is discussed in the following example.

V-101

Open a new drawing file.
Create the symbols as shown below.
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80
8
70
36 W
1 T
24
-9 -
e Click Insert > Block Definition > Define Attributes on the ribbon; the Attribute Definition dialog box
appears.
A Attribute Definition X

Mode Attribute
[Jinvisible Tag: ‘ |
[TJconstant Prompt ‘ ‘
[ verify
[Preset Default =
[“] Lock position )
[IMuttiple lines lexSeings

Justification: Left v
Insertion Point

Text style: Standard v

Specify on-screen )
[]Annotative

0.0000

Insert | Annotate  Parametric  View M

0.0000
0.0000
*p. 7E] | ;,‘
Ld Ld

—)

Align below previous attribute definition

Write Block | Define | Manage Block
p: Attributes| Attributes Editor

Block Definition v

The options in the Mode group of the Attribute Definition dialog box are used to set the display mode of the
attribute. If you select the Invisible option, the attribute will be invisible. The Constant option makes the value
of the attribute constant. You cannot change the value. The Verify option prompts you to verify after you enter
a value. The Preset option allows you to set a predefined value for the attribute. The Lock position option fixes
the position of the attribute to a selected point. The Multiple lines option allows typing the attribute value in
single or multiple lines.

¢ Ensure that the Lock position option is selected.

The options in the Attribute group are used to specify the values of the attribute. The Tag box is used to enter
the label of the attribute. For example, if you want to create an attribute called RESISTANCE, you need to type
Resistance in the Tag box. The Prompt box is used to specify the prompt message that appears after placing the
block. The Default box is used to specify the default value of the attribute.

¢ Inthe Attribute Definition dialog box, enter Valvetag in the Tag box.
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The Text Settings options are used to specify the display properties of the text such as style, height and so on.
Observe the other options in this dialog box. Most of them are self-explanatory.

e Enter 4 in the Text Height box.
o Set the Justification to Middle and click OK.
e Specify the location of the attribute as shown below.

VALVETAG

e  Click the Create Block button on the Block Definition panel; the Block Definition dialog box appears.
e Click on the Select Object button from the dialog box.

e Drag a window and select the control valve symbol and attribute. Press ENTER.

o Select the Delete option from the Objects group.

o  Click the Pick Point button under the base point group and select the point as shown below.

VALVETAG

e Enter Control Valve in the Name box and click OK.

e Similarly, create Equipmenttag and place inside the tank symbol.

e Create a block and name it as Tank, as shown.

e Also, create a block of the nozzle symbol and name it Nozzle, as shown.

EQUIPMENTTAG —_—

Insertion point Insertion point
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Note: If you want to use these blocks in any other drawings then instead of using Create Block tool, you need

to use Write Block tool, as discussed earlier.

Inserting Attributed Blocks

You can use the INSERT command to insert the attributed blocks into a drawing. The procedure to insert
attributed blocks is discussed next.

e  (Click the Insert

button with drop-down from the Block panel to expand it.

Click on the Tank block and click anywhere in the drawing area to specify the insertion point, as
shown.

Create  Define Manage Block
Block ~ Attributes Attributes Editor

-

3 T [E

Tank N

Enter TK-001 in the EQUIPMENTTAG field of the Edit Attributes dialog box displayed, as shown.
Click OK from the dialog box; the block will be placed along with the attribute.

A Edit Attributes X

Block name:  Tank

EQUIPMENTTAG TKOD! < m—

TK-001

Cancel Previous Next Help
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e Similarly, place control valves as shown below.

e Now, place the nozzles on the tank as shown below.

CV-001

CV-001 \

TK-001

In

TK-001

ml

e Use the Polyline tool and connect the control valve and tank.

Cv-001

-

TK-001

>

CV-002

CV-002

CV-002
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Working with External references

D In AutoCAD, you can attach a drawing file, image or a pdf file to another drawing. These attachments are
oy Called External References (Xrefs). They are dynamic in nature and update automatically when changes
are made to them. The following example, you will learn to attach drawing files to a drawing.

Create the drawing shown below.

R33

104 8l—d0—='8 =

e Type BASE in the command line and press ENTER.
e Select the midpoint of the vertical line as the base point, as shown.

N

| Iae

e Save the drawing as Crank pin.dwg
e Create another drawing as shown below.

R15—
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e Use the Set Base Point tool and specify the base point as shown below.

Base point

e Save the drawing as Nut.dwg and close it.
¢ Open the Crank.dwg file created in Chapter 8.
e (Click Insert > Reference > Attach on the ribbon; the Select Reference

file dialog box appears.

{c [\ 0~ P2 UnderlayL
“w B‘_ 2 nderlay Layers

Lo *Frames vary* ~
Attach| Clip Adjust " van!

I3 Snap to Underlays ON ~
e Browse to the location of the Crankpin.dwg and double-click on it; the & B

Reference v 3

Attach External Reference dialog box appears.

Some of the options available in this dialog box are similar to that in the Insert dialog box, such as the insertion
point, scale, and rotation angle of the external reference.

o Accept the default settings in this dialog box and click OK; the crank pin will be attached to the cursor.
e Select the point on the section view as shown below.

—ﬂ“‘“

—i ‘ZIlfﬁ'r:I-:..-'e.:r o -

-3l
e (lick View > Palettes > External References Palette u on the ribbon; the External References
Palette appears. This palette displays the Xrefs attached to the drawing.
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=

W B-e-k-0

|
| File References = b

Reference N... o | Status

_3 Crank assembl... Opened
@] crank pin Loaded
< >
Details Bl -

v

[X8)

o

=

(¥E}

o

(78]

v}

o

z

=

S < >

Bl 8

[FN]

ik

¢ In the External References palette, open the Attach drop-down and select the Attach DWG option; the
Select References file dialog box appears.

wWE-e-h-0 |
»® Attach DWG.. |\ —

Attach Image...

Attach DWF...

Attach DGN...

Attach PDF...

Attach Point Cloud...

Attach Coordination Model...

e Browse to the location of the Nut.dwg and double-click on it; the Attach External Reference dialog box
appears.

e In the Attach External Reference dialog box, enter 90 in the Angle box under the Rotation group and
click OK.

e Select the insertion point on the section view as shown below.
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Fading an Xref

You can change the fading of Xref by using the Xref fading slider available in the expanded Reference panel.

e Expand the Reference panel of the Insert ribbon and use the Xref fading slider to adjust the fading.

5&2 | | j 0 £2 Underlay Layers
L‘.J- [} *Frames vary* ~
Attach Clip Adjust " i
I Snap to Underlays ON ~
| l

7 Edit Reference

Xref fading <,{=:> 50

1 Reference §

Clipping External References

You can hide the unwanted portion of an external reference by using the Clip tool.

e Click Insert > Reference > Clip on the ribbon; the message, -

2] @ £2 Underlay Layers

o~ |—, *Frames vary* ~
Attach| Clip [Adjust

N I Snap to Underlays ON ~
e Select the New boundary option from the command line. \ A s

“Select Object to clip” appears in the command line.
o  Select the Nut.dwg from the drawing window.

e Select the Rectangular option from the command line.
e Draw a rectangle as shown below; only the front view of the nut is visible and the top view is hidden.
Also, the clipping frame is visible.

o To hide the clipping frame, type XCLIPFRAME in the command line

e Type 0 and press ENTER.

® You can also hide the frame by clicking Modify > Object > External Reference > Frame on the Menu
Bar.

Modify " Parametric  Window  Help  Express

Properties

=% Match Properties 770y =M i Recognize SHX Text ?1
=V s POF
[‘L7 Change to ByLayer ! La. Rernnnitinn Settinnc A
=P  Object > e 2 &) Bind.. i
i Clip > tg; Frame 1 -

Annotative Object Scale > IZJ Hatch...
\ . FErase 2D Polyline
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e Attach another instance of the Nut.dwg file.
e  Use the Rotate and Move tools to position the top view as shown below.

e Use the Clip tool and clip the Xref.

- E—

Editing the External References

AutoCAD allows you to edit the external references in the file to which they are attached. You can also edit
them by opening their drawing file. The procedure to edit an external reference is discussed next.

e To edit an external reference, expand the Reference panel and click the Edit Reference button.
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@ tﬂl £2 Underlay Layers
[ ]
Attach Clip Adjust
I Snap to Underlays ON ~

if,‘ *Frames vary* ~

‘\xij Edit Reference
; s

w 1 Reference ¥

e Select Nut from the drawing; the Reference Edit dialog box appears

e Click OK to get into the reference editing mode.

¢ In the drawing, you will notice that the centerlines of the nut are overlapping on the centerlines of the
crank. Delete the centerlines and center marks of the nut.

e Click Save changes on the Edit Reference panel; the AutoCAD message box appears.

AutoCAD X

All references edits will be saved.

(;, — + — - To save reference changes, click OK.
| & (p - To cancel the command, click Cancel.
&S B @ (@
Set Discard Addto Remove from
Location ||Chanfes| Changes = Working Set Working Set
Location Edit Reference
e C(lick OK.
Adding Balloons

e C(lick Annotate > Leader > Multileader Style Manager (inclined arrow) button on the ribbon; the
Multileader Style Manager dialog box appears.

e  Click the New button on the dialog box.

e In the Create New Multileader Style dialog box, enter Balloon Callout in the New Style name box
and click Continue.

A Multileader Style Manager X

Current multileader style: Standard

Styles: Preview of: Standard
A Annotative Set Current
R
Default Text Modify...
Delete
A Create New Multileader Style X
New style name:
L |Balloon Callout h | Coninle
ist

All Styles v Start with: Cancel
Standard v
Help
Close Hel
P o

e In the Modify Multileader Style dialog box, click the Content tab and set the Multileader type to
Block.
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¢ Under Block Options, set the Source block to Circle.
e Set the Scale to 3.

A Modify Multileader Style: Balloon ?ut X
Leader Format Leader Structure Content ‘
Multileader type: Block e v
Block options T
Source block: O Circle < v
Attachment: Center Extents v
Color: W ByBlock v

e C(Click Leader Format tab and set the Arrowhead Size to 8.
e Click OK and set the Balloon Callout style as current, as shown.

A Multileader Style Manager X
Current multileader style: Balloon Callout ‘
Styles: Preview of: Balloon Callout
A Annotative Set Current
_—
Standard New...

T Modify...

Delete

Arrowhead

List
All Styles v

Symbol: # Closed filled v

e Click Close.

e (Click Annotate > Leader > Multileader on the ribbon.

e  Click the down arrow next to the Polar Tracking button on the status bar and select 45 from the menu.
e Activate the Polar Tracking.

e Select a point on the section view of the crank.

e Move the cursor along the polar trace lines and click; the Edit Attributes dialog box appears.
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In the Edit Attributes dialog box, enter 1 in the Enter tag number field.

-
A Edit Attributes

Block name:  _TagCircle

Enter tag number 1 -

Click OK; the balloon will be created.

Similarly, create other balloons.




Blocks, Attributes, and Xrefs in AutoCAD

Creating Part List
¢ Click Annotate > Table > Table Style on the ribbon; the Table Style dialog box appears.

| Standard v
Table ' ¥ Fes

e

=

Tables —b%

¢ Inthe Table Style dialog box, click the New button; the Create New Table Style dialog box appears.

o In the Create New Table Style dialog, enter Part List in the Name box. Click Continue; the New Table
Style dialog box appears.

e  Click the Text tab and set the Text height to 10, as shown.

A New Table Style: Part List X
Starting table Cell styles
Selecttable to start from: li E Data 0% Dg l;\;
a General Text Borders
eneral )
Table direction: Down v Rropemes
Text style: Standard v
Textheight 10—
Textcolor: W ByBlock v
The
Hoador Hodor Heester Textangle: C}
Data Data Data
Data Data Data
Data Data Data
Data Data Data
Data Data Data
Data Data Data
Data Data Data Cell style preview
Data Data Data Data | Dala
Data | Data
Cancel Help

e Select the Header option from the Cell Styles drop-down and set the Text height to 10.

Cell styles

Header r— v f“”{; £33
Cell styles General Text Borders
Data o Properties
Data Textstyle: Standard v
Header Text height 10—
Title L5

Textcolor: W ByBlock v

Create new cell style... - Textangle: Cl
Manage cell styles... s

¢ Click OK.

o In the Table Style dialog box, select the Part List style and click Set current.

e Close the dialog box.

e Click the Table button on the Tables panel; the Insert table dialog box appears.
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Ensure that the Table style is set Part List.

E Standard v

= B

Table

s

Eh S

Tables §

Table style
)

Insert options
(@ start from empty table

A Insert Table

(O From a data link

Under the Set cell styles group, set the First row cell style to Header.
Set the Second row cell style and All other row cell styles to Data.

Set cell styles
First row cell style: Header v —
Second row cell style: Data v p—
All other row cell styles: Data v

Set the number of Columns to 4 and Column width to 65 and fill other entries, as shown.

Column & row settings

Columns:

m [ <=

Data rows:

B |2 ==z

Column width:
65 2

Row height:

1 =2 |ine(s)

Click OK and place the table at the lower right corner of the drawing window.

Enter PART No., NAME, MATERIAL, QTY in the first row of the Part list table. Use the TAB key to
navigate between the cells.
Click Close Text Editor button on the ribbon.

A
PART No.

B_
NAME

2 C | D
MATERIAL | QTy)

\
Fnga |

Close
Replace Text Editor:
| Tools » | Options | Close |

Click on anyone of the edges of the table; you will notice that grips are displayed on it. You can edit the

table using these grips.

“

%Y
s
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o (Click and drag the square grip below the MATERIAL; the width of the cell will be changed.

e Click and drag the triangular grip located at the bottom left corner of the table; the height of the rows
will be increased uniformly.

e Click in the second cell of the first column; the Table Cell ribbon appears. You can use this ribbon to
modify the properties of the table cell.

Jable Cell

- = - = BH - __=| E] ] f (@ =+ -
n— z Ir 1' :‘ j l:l @ y - \J-A (x) = = | ] (g
= = = None - — Vi - = ) e s ]
Insert Insert Delete | Insert Insert _Unmerge | Match Cell Middle Center Cell Locking  Data Format  Block Field Formula Link Save Discard  Addto  Remove from
Above Below Row(s) | Left Right Cells Y 2 Edit Borders ¥ % ¥ Cell | Changes Changes | Working Set Working Set '
Rows | Columns Merge | Cell Styles Cell Format Insert | Data | Edit Reference

e Click the Insert Below button on the Rows panel; a new row will be added to the cell.

25E

Insert | Insert| Delete
Above |Below| Row(s)

Rows

o Click in the top left corner cell of the table.

e Press and hold the SHIFT key and click in the lower right corner of the table; all the cells in the table
will be selected.

A [ B u C I D I
PART No. NAME MATERIAL QTY

1
2

!

3
4
S ] 2

e In the Table Cell ribbon, click Cell Styles > Alignment > Middle Center; the data in all the cells will
appear in the middle center of the cells.
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:{L\t i -
Match .Cell Top Center one
y H> Edit Borders
| Top Left
v [~ |Top Center
[ | Top Right
= | Middle Left
# [=| Middle Center %‘
(S middie Bight Middle Center
.| Bottom Left
ElBottonConter Press F1 for more help
|| Bottom Right

e Double-click in the cell below the PART No.; the text editor will be activated.
e Enter the following data in the cells. Use the TAB to navigate between the cells.

PART No. NAME MATERIAL QTY
1 Crank Forged Steel 1
2 Crank pin 45C 1

3 Nut MS 1
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Questions:

Which command is used to create a block?

Which tool is used to insert a block?

Which tool is used to remove the unused block?

Where is Tool Palettes button available on the ribbon?

Which command is used to insert multiple instances of a block at a time?
Which tool is used to create a drawing file from a block or objects?

Which tool is used to edit an external reference?
Where is Define Attributes button available on the ribbon?

Exercise

Exercise 1;

PN O PN

T .
Blanket Gas

Iniek HA—107
Tk—001

L ] -

HA—100 Outlet
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Chapter 10: Layouts & Annotative Objects in AutoCAD

In this chapter, you will learn to do the following:

s Create Layouts

% Specify the Paper space settings

% Create Viewports in Paper space

% Change Layer properties in Viewports
% Create Title Block on the layout

% Use Annotative objects in Viewports

Drawing Layouts

There are two workspaces in AutoCAD: The Model space and the Paper space. In the Model space, you create
2D drawings and 3D models. You can even plot drawings from the model space. However, it is difficult to plot
drawings at a scale or if a drawing consists of multiple views arranged at different scales. For this purpose, we
use Layouts or paper space. In Layouts or paper space, you can work on notes and annotations and perform the
plotting or publishing operations. In Layouts, you can arrange a single view or multiple views of a drawing or
multiple drawings by using Viewports. These viewports display drawings at specific scales on layouts. They
are mainly rectangular in shape but you can also create circular and polygonal viewports. In this chapter, you
will learn about viewports and various annotative objects.

Working with Layouts

Layouts represent the conventional drawing sheet. They are created to plot a drawing on a paper or in
electronic form. A drawing can have multiple layouts to print in different sheet formats. By default, there are
two layouts available: Layout 1 and Layout 2. You can also create new layouts right-clicking on the layout tab
available below the drawing window. Next, select New layout from the shortcut menu. Alternatively, you can
also create new layouts by clicking the plus (+) symbol next to the layout. In the following example, you will
create two layouts, one representing the ISO A1 (841 X 594) sheet and another representing the ISO A4 (210 X
297) sheet.

— New Layout
From Template...
Delete
Rename
Move or Copy...
Select All Layouts

Activate Previous Layout

Y Y

Page Setup Manager...
Plot...
X X Drafting Standard Setup...

g Import Layout as Sheet.
»'¢| Command: EXPORTMODELSP. Command : Export Layout to Model...

New Layout
~ EXPORTMODELSPACE EJ iue for EXPORTMODELSPACE <©>: 2 v 4
Dock above Status Bar

Model Layout1 Layout2 E G Model Layout1 Layvute——r




- AutoCAD 2020 - Beginners Guide

» Open a new drawing file.
> Create layers with the following settings:

Layer Linetype Lineweight
Construction Continuous Default
Object Lines Continuous 0.6mm
Hidden Lines Hidden 0.3 mm
Center Lines CENTER Default
Dimensions Continuous Default
Section Lines Continuous Default
Cutting Plane Phantom 0.6mm

Title Block Continuous 1.2mm
Viewport Continuous Default

» Create the drawing as shown below. Do not add dimensions.

- 115 g0 —==

250

» Click the Layout 1 tab at the bottom of the drawing window.

hg viewports.

Model Lay,gun Layout2 %

You will notice that a white paper is displayed with automatically created viewport. The components
of a layout are shown in figure below.
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Layout Boundary Plotting Boundary

Viewport : >

» Click Output > Plot > Page Setup Manager on the ribbon; the Page Setup Manager dialog box
appears.

[ Annotate‘Parametric View Manage @

i (DG @

= Page Setup: C t
Plot Batch Preview e Sge P en
Plot :r:" Plotter Manager e EEI m Em
Plot ] Export to DWF/P

> In the Page Setup Manager dialog box, click the Modify button; the Page Setup -Layoutl dialog box
appears.

A Page Setup Manager X

Ea
WG Current layout: Layoutl

Page setups
Current page <None>
*Layout1® Set Current
New...
[ oty |
5
Import...
Selected page setup details
Device name: None
Plotter: None
Plot size: 210.00 x 297.00 mm (Landscape)
Where: Not applicable
Description: The layout will not be plotted unless a new plotter

configuration name is selected.

|:| Display when creating a new layout Help
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> In the Page Setup dialog box, select DWG to PDF.pc3 from the Name drop-down under the
Printer/Plotter group.

»  Set the Plot Style table to acad.ctb.

» Set the Paper size to ISO A1 (841.00 x 594.00 MM). Set the Plot scale to 1:1.

A Page Setup - Layout1 X
Page setup Plot style table (pen assignmefits)
rm
5
Name: <None> nav
|:| Display plot styles
Printer/plotter
Name: B DWG ToPDFpc3 % Properties i )
Shaded viewport options
Plotter: DWG To PDF - PDF ePlot - by Autodesk As displayed
' k=841 MM
Where: File o7
o Quality Normal v
Description: i
=
= 100
PDF Options... ’|\
Paper size l Plot options
1SO Al (841.00 x 594.00 MM) = v FigE object linewelghts
[]Plot transparency
Plot area Plot scale Plot with plot styles
What to plot: Fit to paper l Plot paperspace last
Layout v Scale:|1:1 h 563 |:| Hide paperspace objects

Plot offset (origin set to printable area) Drawing orientation

X:

mm Center the plot O Portrait

if I
S (@ Landscape

Scale lineweights
0 Ll [CIPiot upside-down

Preview... Cancel Help
» Click OK, and then click Close on the Page Setup Manager dialog box.
» Click the Layout2 tab below the drawing window.
» Double-click on the Layout2 tab and enter ISO A4; the Layout2 will be renamed.
» Similarly, rename the Layoutl to ISO Al.
> Click Layout > Layout > Page Setup on the ribbon; the Page Setup Manager dialog box appears.
» Select the ISO A4 from the list.
» Click the Modify button on the dialog box.
» In the Page Setup dialog box, select the DWG to PDF.pc3 plotter and select acad.ctb from the Plot style
table drop-down.
» Set the Paper size to ISO A4 (210 x 297 MM) and Scale tol:1.
> Set Drawing Orientation as Portrait and click OK; you will notice that the size of the Layout is

changed to A4 size.
» Close the Page Setup Manager dialog box.

Creating Viewports in the Paper space

The viewports that exist in the paper space are called floating viewports. This is because you can position them
anywhere in the layout and modify their shape size with respect to the layout.

Creating a Viewport in the ISO A4 layout
> Open the ISO A4 layout, if not already open.
» Select the default viewport that exists in the ISO A4 layout.
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> Press the DELETE key; the viewport will be deleted.
» Click Layout > Layout Viewports > Rectangular on the ribbon.

First corner\k
__________ & |

[53 1 Rectangular ~

| o
= e
Insert View "_: P
—fm Lock ~ N
- 08, ©00 ]
Layout Viewports ¥ &/ T

» Create the rectangular viewport by

picking the first and second corner

|

|

|

|

[

[

|

[

|

| Second corner

points, as shown in figure. |

> Click the PAPER button on the status |
[

bar; the model space inside the L 4

viewport will be activated. Also, the

viewport frame will become thicker when you are in model space.

Scale to fit

Model or Paper space 11

PAIERDL_' N " =g

» Click the Viewport Scale button and select 1:2 from the
menu; the drawing will be zoomed out.

> Use the Pan tool and position the drawing in the center of
the viewport.

> After fitting the drawing inside the viewport, you can lock
the position by clicking the Lock/Unlock Viewport button 2

41
on the status bar. &1

10:1
100:1

Custom...

y | Selected viewports are locked

Xref scales

?:[__JE f A’ & “,i 12> [)1 a' v + DAO 7 Percentage
AR K& B oosses~ T+ o =

After locking the viewport, you cannot change the scale or position of the drawing.

» Click the MODEL button on the status bar to switch back to paper space.
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Creating Viewports in the ISO A1 layout
» Click the ISO A1 tab below the drawing window.
> Select the viewport frame and modify the viewport using the grip, as shown below.

i‘.__________________.‘i
| 3
| )
| g|
| |
| N
| |
[ Ml S u
| + |
| |
| |
1 |
| S P R o s S U O 700 o R e R Sy PN o R o s S R Ul 2 S 7 M0 o =)
e

» Double-click inside the viewport to switch to

the model space.

» Use the Zoom and Pan tools and drag the

I
I
I
I
I 74

. . ! ~C

drawing to the center of the viewport. I
X

» Click the Viewport Scale button and select the |
I
2:1 from the menu. |
» Use the Pan tool and position the drawing, as :

shown in figure. o v e s & B omm o b R WGE A W o SO g son o u
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» Click the Lock/Unlock Viewport button on the status bar.
» Double-click outside the viewport to switch to the paper space.
> Use the Circle tool and create a 180 mm diameter circle on the layout, as shown below.

» Click Layout > Layout Viewports > Viewport drop-down > Object on the ribbon.

L -
‘ 1 Rectangular -

Q»A
L[] -
Insert View r Rectangular
—

r‘- U
Layou =4 | Polygonal
=

» Double-click in the circular viewport to switch to the model space.

> Click the Viewport Scale button on the status bar and select 4:1 from the menu; the drawing will be
zoomed in to its center.

> Use the Pan tool and adjust the drawing, as shown below.
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» Click the Lock button on the Layout Viewports panel.
» Select the circular viewport and press ENTER; the drawing inside the viewport will be locked. Now,
you cannot zoom or pan the drawing,.

‘_.»' ‘\
— h ‘&% ol )
@D' . Rectangula ; | & Selection ﬂ
o L ; i
Insert View : = P E [- Circle e |
A v \ J Wy
+f Lock ] B Vewpor
— > %
Layou N .
y L A Lock %h \\\ ,/’ None
[ =
7 Mueme
’ 'n) Unlock —
=i

» Click Output > Plot > Preview on the ribbon; the plot preview will be displayed. You will notice that
the viewport frames are also displayed in the preview.

» Press ESC to close the preview window.
To hide viewport frames while plotting a drawing, follow the steps given below.

» Type LA in the command line to open the Layer Properties Manager.

» In the Layer Properties Manager, create a new layer called Hide Viewports and make it current.

» Deactivate the plotter symbol under the Plot column of the Hide Viewports layer; the object on this
layer will not be plotted.

x
" Current layer: Hide Viewports Search fi
n:ﬂ‘. = GGk
Filters « | S.. Name & O.. Free.. Lo.. Color Linetype Lineweight Transp.. PlotSt.. P.. N..
=-2 Al & 0 9 Q o° M wh.. Continu.. — Defa... 0 e B
% All Used Layers 7 Centerli.. § %& f Ewh.. CENTER — Defa.. 0 e B
27 Defpoints § 4 g Ewh.. Continu.. — Defa.. 0 e
o/ HideVie.. § %f f Hwh.. Continu.. — 030.. 0 i
4 Dimensi.. § %f gf Ewh.. Continu.. — Defa.. 0
@ 27 Hiddenl.. § %% @ Ewh.. HDDEN — 030.. 0
g 47 Objectli.. § %f g Ewh.. Continu.. === 060.. 0
<
=
wv
w
&
[Th}
o
o
o
o i {
; 7|:] Invert filter «| <
5
g All: 7 layers displayed of 7 total layers
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» Close the Layer Properties Manager.
» Click the Home tab on the ribbon and expand the Layers panel.
» Click the Change to Current Layer button on the Layers panel.

Zz @ 9 L] off Wl Hide View.. -

P

v & & 2% Make Current

e

y o S 4 27
=

Properties £ % £% “% % Match Layer

Unsav¥ Layer State v
EE/; Locked layer fad g 50%
1 Layers

» Select the viewports in the ISO Al layout and press ENTER; the viewport frames will become
unplottable. To check this, click the Preview button on the Plot panel; the plot preview will be
displayed as shown below.

» Close the preview window.

Changing the Layer Properties in Viewports

The layer properties in viewports are not related to the layer properties in model space. You can change the
layer properties in viewports without any effect in the model space.

» Double-click inside the larger viewport to activate the model space.

» Type LA in the command line to open the Layer Properties Manager.

> In the Layer Properties Manager, click the icon in the VP Freeze column of the Hidden layer; the
hidden lines will disappear in the viewport, as shown below.

X
o Current layer: Hide Viewports Searc
RS o 4
£& Filters «|| 5. Name 4| O. Fre.. L. Color Linetype Linewei.. Trans.. PlotS.. Plot New... VP.. VP Color VP Line.. V
=7 Al = 0 9 % & M w. Continu.. — Defa.. 0 Color_7 =] (= B white Continu... —
£ All Used Layers & Centerline | § 4+ g B w.. CENTER — Defa.. 0 Color_7 =) (= 7, W white CENTER —
<7 Defpoints Q@ % g M w. Continu. — Defa.. 0 Color_7 (=38 W white Continu... —
7 Dimension | § D: o M w.. Continu.. — Defa.. 0 Color_7 =] B = white Continu.. —
5 47 Hidden 9 K} " W w.. HDDEN — Defa.. 0 Color_7 =] =38 (=% white HIDDEN —
§‘ o/ HideView... | @ 1 g W w.. Continu.. === 030.. 0 Color_7 (=3 (=) C white Continu.., =
§ <7 Object Q B & M w. Continu. == 030..0 Color 7 (=] (=39 7, W white Continu.., =
2
£}
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» Double-click outside the viewport to switch to paper space.
» Click the Model tab below the drawing window; you will notice that the hidden lines are retained in
the model space.

-

x Command: /

\\ 125 R / a command
Mo&el ISO A1 I1SO A4 +

Creating the Title Block on the Layout

You can draw objects on layouts to create title block, borders and viewports. However, it is not recommended
to draw the actual drawing on layouts. You can also create dimensions on layouts.

» Click the ISO A1 layout tab.

Set the Title Block layer as current.

Click the Rectangle button on the Draw panel.

Pick a point at the lower right corner of the layout.

Select the Dimensions option from the command line.

Specify the length of the rectangle as 820 and width as 550.

Click in the upper area of the layout; a rectangular border will be created.
Create a title block at the lower right corner as shown below.

VV VYV VYVYY

170

TITLE

Drawn by

Checked by Approved by

Date Scale
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» Create attributes and place inside the title as shown below.

170 |

|

TITLE  XXXX |

|

Drawnby — prawNpY |

80 |
Checked by CHECKEDRY Approvedby  APPROVEDEY |

|

Date DATE Scale SCALE |

|

» Use the Create Block tool and convert it into a block.
> Use the Insert tool and insert it at the lower right corner of the layout.
» Save the drawing file as Viewports-Example.dwg.

Working with Annotative Dimensions

In AutoCAD, you create drawings at their actual size. However, when you scale a drawing to fit inside a
viewport, the size of the dimensions will not be scaled properly. For example, in the following figure, the
viewport on the left is scaled to 1:2 and viewport on the right is scaled to 1:1. The dimensions in the left
viewport appear much smaller. You can fix this problem by applying the Annotative property to dimensions.

Open the Viewports-Example.dwg, if not already opened.

Type D in the command line and press ENTER.

In the Dimension Style Manager, click the New button.

In the Create New Dimension Style dialog box, enter New style name as Dim_Anno.
Select the Annotative check box and click Continue.

YV VYV V VY

A Create New Dimension Style X

New Style Name:

lDim_Anno F— | | Continue

Start With:
150-25 v

Use for:

Cancel

Help

All dimensions v
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o Set the following settings in the New Dimension Style dialog box.

Lines tab: Offset from origin-1.25

Symbols and Arrows tab: Arrow size -2.5, Center Marks-Line.

Text tab: Text height - 2.5, Text placement - Vertical-Centered, Text alignment - Horizontal
Primary Units tab: Units Format - Decimal, Precision - 0, Decimal separator - *."period

e In the Fit tab, ensure that the Annotative check box is selected.

Scale for dimension features
c— %Annotative
Scale dimensions to layout

Use overall scale of.

¢ (lick OK on the New Dimension Style dialog box; you will notice that the Dim_Anno style is listed in
the Dimension Style Manager. Also, the annotation symbol is displayed next to it. This indicates that
all dimensions created using this style will have annotative property. Click on the Close button.

A Dimension Style Manager D

Current dimension style: Dim_Anno

Styles: Preview of Dim_Anno
A Annotative Set Current
A - ’*14”“
1S0-25 New...
Standard \ .
X Modify...
# Ry .
( \ /"‘»‘ Override...
L Y
N K s 3 { \ Compare...
List Description
All styles g | DmAme

Don'tlist styles in Xrefs

e Use the Linear tool and create a linear dimension as shown below.

e Click Add scales to annotative objects when the annotation scale changes on the status bar.

‘ Add scales to annotative objects when the annotation scale changes - On
e b BN -0 KIRA - -+ > B

e Set the Annotation Scale to 1:2; the size of the dimension will get automatically increased by two times.
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Annotation scale of the current view

Click to adjust scale

K[XARY -+ % D= -—-—1;26*-J
g

-~ 15—

e Ensure that the Annotation Scale is set to

1:2 and create another linear dimension as

shown in figure.

e C(lick the ISO A4 layout in which the

viewport scale is set 1:2; you will notice that

the dimensions are scaled with respect to the

viewport.
SCALE1:2
115
//@\ N
Qe | © O O
\_\g}} e // ?
— 126 '—‘

e Click the ISO A1 layout; you will notice that the dimensions are not displayed in the 2:1 viewport. To
display dimensions in the 2:1 viewport, you need to add 2:1 scale to dimensions.

e Click the Model tab below the drawing window to switch to the model space.
e Click Annotate > Annotation Scaling > Add/Delete Scales on the ribbon.
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X
Add

Current Scale ~ )

Annotation Scaling

e Select the dimensions from the drawing window and right-click; the Annotation Object Scale dialog
box appears. In this dialog box, the Object Scale list shows the scales applied to selected dimensions.
You need to add 2:1 scale to the dimensions so that they will be visible in the 2:1 viewport.

A Annotation Object Scale X

Object Scale List

11 Add...
1:2

1 paper unit=1 drawing unit

(@) List all scales for selected objects

(O List scales common to all selected objects only

Coeel || b

e To add a new scale to the dimensions, click the Add button; the Add Scales to Object dialog box
appears.

e Select the 2:1 scale from the list and click OK; the scale will be added to Object Scale list.

¢ Click OK on the Annotation Object Scale dialog box.

o Click the ISO A1 layout; the dimensions are displayed in both 2:1 and 1:2 viewports.

SCALE 2:1
///
V£, C
( > (o ® O ©
\\\\ Q) T i
g

SCALE1:2
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e Similarly, create other dimensions as shown below. Add 2:1 and 1:2 scales to dimensions and check the
drawing in two different layouts.

3x 210 v 25

3x @12 THRU

115 40— / L1207 25

@m@@/\
J/

2

—112

B

250

Scaling Hatch relative to Viewports

While working in layouts, you may also need to scale the hatch with respect to the viewport scale. The
following figure shows a drawing in two different viewports 1:2 and 1:1. The hatch in the left viewport is
smaller than that in right side viewport. You can correct this problem by Relative to Paper Space option.

N\

¢ Double-click inside a viewport; the model space will be activated.
o Select the hatch patterns from the drawing; the Hatch Editor tab appears.
¢ In the Hatch Editor tab, expand the Properties panel and select the Relative to Paper Space button.
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Add-ins  Collaborate  Express Tools Featured Apps _!

17 ~ 2 . Hatch Transparency 0
% . Bylayer ~ Angle 0
M. 7] None M7 2
~ Mo -

r-n‘—j Relative To Paperépaceh

Scale to Paper Space

Scales the hatch pattern relative to paper space units

Press F1 for more help

Click the Close Hatch Editor button; you will notice that the hatch will be scaled with respect the
viewport scale. Double-click outside the viewport to switch to the paper space.

Working with Annotative Text

Annotative property can also be assigned text. The annotative text will be scaled with respect the viewport
scale.

> Open the Viewports-Example.dwg, if not already opened.
» Click Annotate > Text > Text Style on the ribbon; the Text Style dialog box appears.

- Home Insert Annotate  Parametric

A "% Standard v
A

Multili |E ®\

ultiline
Text Al 25 v
Text = # s%

» Click the New button on the Text Style dialog box; the New Text Style dialog box appears.
» Enter Text_Anno as the Style name and click OK.
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YV VYV VYV VYV

vV VYV V

A New Text Style %
StyleNeme:  [TetAmo 4=| [ ok |
Cancel

Set Font Name to Arial and select the Annotative check box.

Set Paper Text Height to 2.5 and Width Factor to 1.

Click Apply and Close.

Select 1:1 from the Viewport Scale menus at the status.

Click Annotate > Text > Multiline Text on the ribbon.

Specify the first corner of the text editor by picking an arbitrary point.

Select the Justify option from the command line; the command line displays:

'« Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width/Columns]: 3]

3 A ~ MTEXT Enter justification [TL TC TR ML MC MR BL BC BR] <TL>:

Model Layout1 Layout2 +

Select the MC option from the command line.

Move the cursor toward right and specify the second corner of the text editor.

Type All dimensions are in mm and click the Close Text Editor button on the Close panel.
Move the text and place at the bottom left corner of the drawing as shown below.

)

K4u

All dimensions
are in mm

View the drawing in the ISO A4 layout; you will notice that the text is not displayed. This is because

the text is set to 1:1 scale.
On the status bar, click the Show annotation objects button.

|fhow annotation objects - Always
Jﬂvﬁ&,\ ty -+ D =

Save the drawing as Layout Example.dwg and close.
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Questions:

Which tools is selected to display Page Setup Manager dialog box?
Where is PAPER button available?

Which button is selected to lock the position of drawing in Viewport?
Which tool is selected to convert a circle into viewport?

Which tool is used to convert a title block into a block?

Or P

Exercise

Exercise 1;

Create the drawing as shown below. After create the drawing, perform the following tasks:

e Create a layout of A3 size and then create a viewport.
e  Set the viewport scale to 1:2.

e  Set the scale of the dimensions and hatch lines with respect to the viewport.

@220 ——

@160

$140 +-—-f-—-——-mmemememem b —+ 2100
@120

40

A-A

;-’—9;. r’m‘". r--.. mhl :;lisﬂlll] I
Exercisel [~




Chapter 11: Templates and Plotting in AutoCAD

In this chapter, you will learn to do the following:

% Configure Plotters

% Create Plot Style Tables
% Use Plot styles

% Create Templates

% Plot/Print the drawing

Plotting Drawings

Plotting is the process of producing a physical copy of the drawing using a printer or plotter. This printer may
be directly connected to an AutoCAD workstation or on the network of workstations. Although the process of
plotting is very simple, it is important to know how to establish communication between AutoCAD and the
plotter. In this chapter, you will learn to connect a plotter with AutoCAD, define plotting style, and produce
professional prints of drawings. You will also learn to print and publish drawings in digital format.

Configuring Plotters

It is assumed that you have connected plotter to your workstation and installed the drivers related to it. Even
after doing so, you need to set a connection between the plotter and AutoCAD. You can establish this
connection by using the Add-plotter wizard. The following example explains the procedure to connect a plotter
to AutoCAD.

e Start AutoCAD 2020.
e Click Application Menu > Print > Manage Plotters or type PLOTTERMANAGER in the command
line; the Plotters folder will be opened, as shown below. All the configured plotters are displayed in

this folder.
%) < | Plotters = O X
- Home Share View e
'3"‘ {_] Cut X Y D:; New item ~ \; Open Hj Select all
7 W Copy path - ‘Lj Easy access ~ \—‘ Edit Select none
Pin to Quick Copy Paste s Bt Move Copy Delete Rename  New Properties = 3
access [#] Paste shortcut ta %o S folder a3 History [0 Invert selection
Clipboard Organize New Open Select
T <« Autodesk > AutoCAD 2020 > R23.1 > enu > Plotters v O D Search Plotters
o Name Date modified Type Size
# Quick access
I Desktop =~ Plot Styles 26-12-2019 22:38 File folder
PMP Files 26-12-2019 22:38 File folder
¥ Downloads . .
#- Add-A-Plotter Wizard 26-12-2019 22:38 Shortcut 2KB
=] »
£8. Documients [B) AutoCAD PDF (General Documentation)  11-10-2014 1009 AutoCAD Plotter C. 2KB
&= Pictures o8 AutoCAD PDF (High Quality Print) 11-10-2014 10:09 AutoCAD Plotter C.. 2KB
CH 08 ASSEM # AutoCAD PDF (Smallest File) 11-10-2014 10:09 AutoCAD Plotter C.. 2KB
£ Local Disk (C: # AutoCAD PDF (Web and Mobile) 11-10-2014 10:09 AutoCAD Plotter C... 2KB
Images for 2C # Default Windows System Printer 03-03-2003 22:06 AutoCAD Plotter C.. 2KB
AC20_Chapter9 DWF6 ePlot 29-07-2004 05:44 AutoCAD Plotter C... 5KB
COVER IMAGES DWFx ePlot (XPS Compatible) 21-06-2007 12:47 AutoCAD Plotter C.. 5KB
DWG To PDF 11-10-2014 10:09 AutoCAD Plotter C.. 2KB
Images for 2020
S —— PublishToWeb JPG 07-12-1999 23:23 AutoCAD Plotter C.. 1KB
" PublishToWeb PNG 22-11-2000 01:48 AutoCAD Plotter C.. 1KB

@ OneDrive

13 items e= s
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In the Plotters folder, double-click on the Add-A-Plotter Wizard icon; the Add Plotter - Introduction
page appears.

Click the Next button; the Add Plotter - Begin page appears. In this page, there are three options that
allow you to setup a plotter: My Computer, Network Plotter Server, and System Printer. These
options are explained on the dialog box itself, as shown below.

Select the System Printer option and click Next; the System Printer page appears. A list of printers
installed on your workstation is displayed, as shown below.

Add Plotter - Begin X

> Begi To configure a new plotter, select one of the following:
egin

Plotter
|ottel

(O My Computer

System Printer

Import Pcp or Pc2
Plotter Name AR
Finish
# (@ System Printer

Use a configured Windows system printer driver, and apply

different default values for AutoCAD 2020 - English vs. other

Windows applications.

<Back Cancel
R
Add Plotter - System Printer X
Selectfrom the list of system plotters that are identified by the

Begin current Operating System.

P System Printer - -
5 Default Windows System Printer A

Snagit2018

Send To OneNote 2016
Send To OneNote 2013 ‘-I
OneNote

Microsoft XPS Document Writer
Microsoft Printto PDF

Plotter Model

Import Pcp or Pc2

Plotter Name
Finish

v

To add a new Windows system plotter, choose the Windows Add
Printer application from the printers folder in the Windows Control
Panel.
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e From the list, select the required printer and click Next; the Import page appears.

Add Plotter - System Printer X

’ Selectfrom the list of system plotters that are identified by the
Begin current Operating System.

tk Plaotter

P System Printer - -
E Default Windows System Printer A
Snagit2018
Selecth Send To OneNote 2016
Send To OneNote 2013
Import Pcp or Pc2 OneNote
Ports Microsoft XPS Document Writer

Microsoft Printto PDF
Plotter Name Fax

Finish

Plotter M

v
Ad~b~ NNC

To add a new Windows system plotter, choose the Windows Add
Printer application from the printers folder in the Windows Control
Panel.

<Back Cancel

e Asyou are configuring the plotter for first time, click the Next button; the Plotter Name page appears.

Add Plotter - Import Pcp or Pc2 X
y To import plotter specific information from a previously saved PCP
Begin or PC2 file, choose Import File. Paper size. plot optimization level,
M Sl ot network share names. and port names can be imported into the
new PC3file.
» ImportPcp or Pc2 ImportFile ...

NOTE: Use the Add Plot Style Table wizard to import pen
assignment information. Use the Import PCP/PC2 Settings wizard
Finish to import PCP or PC2 page setup information.

Plotter Name

<Back Cancel

¢ Type name of the plotter in the Plotter Name box and click Next; the Finish page appears. You can edit
the configuration of the plotter by using the Edit Configuration button.
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Add Plotter - Plotter Name X

. The model name you selected is the default plotter configuration
Begin name. You can accept the default name. or enter a new name to
Netwark Plotter identify the new PC3 file you have created. The name you apply

’ will be displayed in the Page Setup and Plot dialog boxes.
System Printer

iel

N Plotter Name:
Import Pcp or Pc2 e
L |Microsoft Print t
P Plotter Name Server name: Microsoft Printto PDF
Finish
Note: If you enter a name that is exactly the same as a System
Printer's name, you will not see the System Printer listed in the
AutoCAD 2020 - English Plot or Page Setup dialog boxes.
<Back : Cancel
: N
Add Plotter - Finish X
. The plotter Microsoft Printto PDF has been installed with its default
Begin configuration settings. To modify the default settings. choose Edit
Network Plotter Plotter Configuration.

System Printer

Plot

Import Pcp or Pc2 Edit Plotter Configuration ...
Plotter Name Optionally. to perform a plot calibration test on the newly
B Finish configured plotter, and verify that your drawing measurements plot

accurately, choose Calibrate Plotter.

Calibrate Plotter ...

<Back Cancel

If you click the Edit Plotter Configuration button, the Plotter Configuration Editor dialog box appears. In this
dialog box, you can modify the default settings of the plotter. The Calibrate Plotter button is used to test the
plotter.

e Click the Finish button; a new plotter will be added to the Plotters folder.

Creating Plot Style Tables

Plot styles determine the final look of the plotted drawing. They are used to override the layer properties such
as color, linetype, lineweight and so on when the drawing is printed. After configuring a plotter, you need to
create a plot style. Basically, there are two types of the plot styles: Color-dependent and Named plot style. The
Color-dependent plot styles are assigned based on the object color, whereas the Named plot styles are assigned
based on layer or by object.

e On the Application Menu, click Print > Manage Plot styles or type STYLESMANAGER in the
command line; the Plot Styles folder appears.
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| M = | Plot Styles — O X
- Home Share View o
* U & cut x S I T3 New item ~ @ i) open - selectall
_ ) Wil Copy path « 1 ] Easy access ~ : Edit - Select none
Plnatci:;tsuck Copy Paste lﬂ Pacte oo I\;I;ve Ltgpy Delete Rename f:?e/r Propfrtles B Hictory E'EJ et seledion
Clipboard QOrganize New Open Select
i « Autodesk > AutoCAD 2020 > R23.1 > enu > Plotters > Plot Styles v O 2 Search Plot Styles
Images for 2020 * Name Date modified Type Size
@ OneDrive acad 07-02-2016 12:27 AutoCAD Color-d... 5KB
1A acad 09-03-1999 16:46 AutoCAD Plot Styl... 1KB
& This PC 4
) ) Add-A-Plot Style Table Wizard 26-12-2019 22:38 Shortcut 2KB
3 3D Objects Autodesk-Color 21-11-2002 21:47 AutoCAD Plot Styl... 1KB
I Desktop Autodesk-MONO 21-11-2002 22:52 AutoCAD Plot Styl... 1KB
5| Documents DWF Virtual Pens 12-09-2001 04:34 AutoCAD Color-d... 6 KB
¥ Downloads Fill Patterns 09-03-1999 16:46 AutoCAD Color-d... 5KB
D Music Grayscale 09-03-1999 16:46 AutoCAD Color-d... 5KB
=) Pictures monochrome 09-03-1999 16:45 AutoCAD Color-d... 5KB
E Videos monochrome 09-03-1999 16:45 AutoCAD Plot Styl... 1KB
A] Screening 25% 09-03-1999 16:44 AutoCAD Color-d... 5KB
£ Local Disk (C) g i
Screening 50% 09-03-1999 16:44 AutoCAD Color-d... 5KB
w New Volume (D:] y
Screening 75% 09-03-1999 16:42 AutoCAD Color-d... 5KB
o NewNolume (E) Screening 100% 07-02-2016 12227 AutoCAD Color-d... 5 KB
W Nehwnrk ¥
14 items

¢ Double-click on the Add-A-Plot Style Table Wizard icon; the Add Plot Style Table dialog box appears.
Read the information on this dialog box and click Next.

Add Plot Style Table X

This wizard provides you with the ability to create and name a plot style table. Plot Style
Tables contain plot styles, which you can assign to AutoCAD 2020 - English objects. Plot
styles contain plot definitions for color, lineweight, linetype, end cap. line fill, and screening.

You can choose to create a plot style table from scratch, from an existing plot style table,
or use imported pen table information from a PCP, PC2, or CFG file. You can choose to
either create a named plot style table or a color-dependent plot style table.

After you've created a new plot style table, you can save the table to a STB or CTB file,
then apply the plot style table to a layout or viewport

<Back

Next > %J ‘ Cancel

o Select the Start from Scratch option and click Next.
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Add Plot Style Table - Begin

P Begin e @) Start from scratch
Table Type Create a new plot style table from scratch.

(O Use an existing plot style table

o Create a new plot style table based on an existing plot style
Finish table.

File name

(O Use My R14 Plotter Configuration (CFG)
Importthe pen table properties from a R14 CFGfile.

(O Use aPCP or PC2file
Importthe pen table properties from an existing PCP or PC2 file.

A

<Back Cancel
Select the Named Plot Style Table option and click Next.
Add Plot Style Table - Pick Plot Style Table
Begin To name the style properties, select Named Plot Style Table. To create
B Table Type a plot style table that references each object's AutoCAD 2020 - English
% color. select Color-Dependent Plot Style Table.
Browse File
File name
Finish
(O Color-Dependent Plot Style Table
255 plot styles will be created. The information will be saved in a plot
style table (CTB) file.
== @) Named Plot Style Table
A plot style table will be created that contains one plot style named
Normal. New plot styles can be added in the Plot Style Table Editor.
<Back Cancel
' N
Enter Sample in the File name box and click Next; the Finish page appears.
Add Plot Style Table - File name
Begin Enter a file name for the new plot style table you are creating. To
Table Type identify this as a plot style table file, a STB extension will be
appended.
Browse File
P File name
Finish
File name :
|Sample| h
Cancel
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e  Click the Plot Style Table Editor button; the Plot Style Table Editor dialog box appears.

Add Plot Style Table - Finish X
Begin A plot style table named Sample.stb has been created. Plot style
Table Type information contained in the new table can be used to control the
7 display of objects in plotted layouts or viewports
File name
» Finish /

Plot Style Table Editor ... kj

To add plot styles to the new plot style table, choose Plot Style Table
Editor.

Use this plot style table for new and pre-AutoCAD 2020 - English
drawings.

<Back Cancel

o Click the Add Style button available at the bottom left of the dialog box; a new style named Style 1 will
be added.

General Table View Form View

Name Normal

Description

Color Use object color
Enable dithering On

Convertto grayscale Off

Use assigned pen # Automatic

Virtual pen # Automatic
Screening 100

Linetype Use object linetype
Adaptive adjustment On

Lineweight Use object lineweight
Line End Style Use object end style

Line Join style Use object join style

Fill Style Use object fill style

Delete Style Edit Lineweights... Save As...

TN
IS

Save & Close Cancel Help

e Enter PS1 in the Name box.

e Select Black from the Color drop-down.

e Set the Screening value to 70. The screening factor will fade objects in the printed output. A 20%
screening factor will result in more fading of objects than a 50% screening factor.
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General Table View Form View

Name

Description

Color

Enable dithering
Convertto grayscale
Use assigned pen #
Virtual pen #
Screening

Linetype

Adaptive adjustment
Lineweight

Line End Style

Line Join style

Fill Style

AddStyle |

Delete Style ‘ i

7 Plot Style Table Editor - Sample.stb

Normal

Use object color

On

Off

Automatic
Automatic

100

Use object linetype
On

Use object lineweight
Use object end style
Use object join style

Use object fill style

Edit Lineweights... T ‘

Automatic
Automatic

& =
Use object linetype
On

h

Use object lineweight
Use object end style
Use object join style

Use object fill style

SaveAs.. |

N

Cancel ‘ | Help

e Click Save & Close to the Plot Style Table Editor dialog box.

e Click Finish to close the Add Plot Style Table dialog box; the Sample plot style will be added to the

Plot Style folder.
| M < | Plot Styles -
- Home Share View
=1 % cut - x q‘ @ New item ~ : 1 open ~  FH select all
W] Copy path 7 | Easy access ~ Edit - Select none

Pmat(iecsusuck Copy Paste EI Pacts Shortent h:l:\ie Ct:p'y Delete Rename fl:lzv:r Prup'erties B History DEJ et eeleton

Clipboard Organize New Open Select

b « Autodesk > AutoCAD 2020 > R23.1 > enu > Plotters > Plot Styles v O 2 Search Plot Styles
COVER IMAGES ®  Name a Date modified Type Size
Images for2020 @ acad 07-02-2016 12:27 AutoCAD Color-d... 5K8
@ OneDrive (& acad 09-03-1999 16:46 AutoCAD Plot Styl... 1KB
,-E; Add-A-Plot Style Table Wizard 26-12-2019 22:38 Shortcut 2KB
3 This PC [&] Autodesk-Color 21-11-2002 21:47 AutoCAD Plot Styl... 1KB
B 3D Objects [& Autodesk-MONO 21-11-2002 22:52 AutoCAD Plot Styl... 1KB
[ Desktop DWEF Virtual Pens 12-09-2001 04:34 AutoCAD Color-d... 6 KB
| Documents &) Fill Patterns 09-03-1999 16:46 AutoCAD Color-d.. 5KB
¥ Downloads Grayscale 09-03-1999 16:46 AutoCAD Color-d... 5KB
D Music [& monochrome / 09-03-1999 16:45 AutoCAD Color-d.. 5K8
& Pictures monochrome 09-03-1999 16:45 AutoCAD Plot Styl... 1KB
B Videos & N 28-12-2019 13:02 AutoCAD Plot Styl... 1K8
Screening 25% 09-03-1999 16:44 AutoCAD Color-d... 5KB
#  Local Disk (C) )
Screening 50% 09-03-1999 16:44 AutoCAD Color-d... 5KB
o Newilolume (D Screening 75% 09-03-1999 16:42 AutoCAD Color-d... 5KB
o NewVolume (E)ii§ Screening 100% 07-02-2016 12:27 AUtoCAD Color-d. 5KB
15items 1 item selected 478 bytes

Using Plot Styles

In AutoCAD, the Color-Dependent Plot style is used by default. In order to use the newly created plot style,

you need to specify a setting in the Options dialog box.

e Right-click in the drawing window and select Options; the Options dialog box appears.
e Select the Plot and Publish tab in the Options dialog box and click the Plot Style Table Settings

button; the Plot Style Table settings dialog box appears.
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A Options X
Current profile: <<Unnamed Profile>> £S5 Currentdrawing: Drawing1.dwg

Files Display OpenandSave PlotandPublish System UserPreferences Drafting 3D Modeling Selection Profiles

Default plot settings for new drawings General plot options
(@ Use as default output device When changing the plot device:
& Snagit 2018 ~ (® Keep the layout paper size if possible
O Use last successful plot settings O Use the plot device paper size
Add or Configure Plotters... System printer spool alert
Plotto file Always alert (and log errors) v
Default location for plotto file operations: OLE plot quality:
!C:\Users\arnitrn\OneDrive\Documents Automatically select =
Background processing options ¥ []Use OLE application when plotting OLE objects
Enable background plotwhen:
[JPioting Publishing [JHide system printers
Plot and publish log file
Automatically save plot and publish log Specify plot offset relative to
@ Save one continuous plotlog (@ Printable area (O Edge of paper

O Save one log per plot

Auto publish
DAutomatic Publish

AupmeteRUblish Setings Plot Style Table Setiings. . %_P

Plot Stamp Settings...

Cancel Apply Help

Select the Use named plot styles option from the dialog box, as shown.
Select Sample.stb from the Default plot style table drop-down.

Select PS1 from the Default plot style for layer 0 drop-down.

Set the Default plot style for objects to ByLayer.

A Plot Style Table Settings P

Default plot style behavior for new drawings
(O Use color dependent plot styles
-*@ Use named plot styles

Current plot style table settings

Default plot style table:
Sample.stb h v
Default plot style for layer 0: ‘
PS1 = M
Default plot style for objects:
ByLayer v
Add or Edit Plot Style Tables...

Cancel Help
A

Click OK twice to close both dialog boxes.

Close the drawing file by clicking the Close button located at the top-right corner of the drawing area.
Click NO on the AutoCAD alert message.

Click the New button on the Quick Access Toolbar; the Select Template dialog box appears.

Select Open > Open with no Template - Metric from the bottom right corner of the dialog box; a
drawing file will be opened.
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A Select template X

Look in: Template v & B @& ¥ E] Vews v Toos ~

@& Name Preview
= PTWTemplates
SheetSets
E] acad -Named Plot Styles
= [&] acad -Named Plot Styles3D
@ acad
E] acad3D
[&] acadiSO -Named Plot Styles
@ acadISO -Named Plot Styles3D
E] acadiso
. (&) acadiso3D
@ Tutorial-iArch
(&) Tutorial-iMfg
[&) Tutorial-mArch
@ Tutorial-mMfg

< >
File name: [acadiso
Files oftype: | Drawing Template (*.dw) v Open

Open with no Template - Imperial

e Open the Layers Properties Manager and create the layers contained in the table below:

Lineweight  Plot Style

Construction Continuous Default PS1
Object Continuous 0.7 mm PS1
Hidden Lines Hidden 0.3 mm PS1
Center Lines CENTER 0.25 mm PS1
Dimensions Continuous 0.25 mm PS1
Section Lines Continuous 0.5 mm PS1
Cutting Plane Phantom 0.6mm PS1
Title Block Continuous Imm PS1
Viewport Continuous 0.25 mm Ps1
Text Continuous Default PS1
Title block text Continuous Default PS1

e Click the Layout 1 tab to activate the paper space.

e Click Output > Plot > Page setup Manager on the ribbon; the Page Setup Manager dialog box appears.
¢ Click Modify on the Page Setup Manager; the Page Setup dialog box appears.

e Under the Printer/plotter group, select the plotter that you have configured to your workstation.
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e  Set the Paper Size to A3 and Drawing Orientation to Landscape.
e Click OK and Close to exit both the dialog boxes.
e Draw a title block in the paper space as shown below.

& 405 -
=e—————————D ., [
| |
| |
| |
| |
g | |
Sl |
| 5 170 l
I TITLE |
| o [reme |
| || Jem—eses
T — — it R o B |
e Create a viewport inside the title block,
_-|-—--———— =
| |
| |
| |
| |
| |
| |
| / |
: /4' TITLE |
Viewport ™ | = |
| — ]
- )
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TITLE

Drawn by

Checked by

Creating Templates

After specifying the required settings in a drawing file, you can save those settings for the future use. You can
do so by creating a template. Template files have settings such as units, limits, and layers already created,
which will increase your productivity. In previous sections, you have configured various settings, such as

layers, colors, linetypes and plotting settings. Now, you will create a template file containing all of these
settings and the title block that you have created.

On the Quick Access toolbar, click the Save button; the Save Drawing As dialog box appears.

In the Save Drawing As dialog box, set Files of type to AutoCAD Drawing Template (*.dwt).
e Enter ISOA3 in the File name box and click Save.

File name: G > | | Save
Files oftype: \AutoCAD Drawing Template (*.dwt) < v ‘ ‘ Cancel ‘

In the Template Options dialog box, enter ISO-A3 Horizontal layout with title block in the
Description box.
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A Template Options

Description

X

ISO-A3 Horizontal layout with title block

‘ Cancel

‘ Help

Measurement
‘Metric
New Layer Notification

(@) Save all layers as unreconciled

(O Save all layers as reconciled

Click OK to close the dialog box and save the template files.

Plotting/Printing the drawing

Click on the Start tab.

Select Get Started > Templates > ISOA3.dwt. A new drawing will start with the selected template.

Start Drawing

@ Templates

v

acad.dwt
acad3D.dwt

acadiso.dwt
acadiso3D.dwt
* ISOA3.dwit
Tutorial-iArch.dwt
Tutorial-iMfg.awt
Tutorial-mArch.dwt

Tutorial-mMfg.dwt

acad -Named Plot Styles.dwt
acad -Named Plot Styles3D.dwt

acadISO -Named Plot Styles.dwt
acadISO -Named Plot Styles3D.dwt

Y

Open the Layer Properties Manager; you will notice that the layers saved in the template file are

loaded automatically.
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Q

W Current layer: 0 Search for layer
e S5 G o
VFiIters « | S.. Name o O.. Free.. Lo.. Color Linetype Lineweight Transp.. PlotSt.. P.. N.. V.. '
=2 Al < 0 Q i:i o° Mwh.. Continu.. — Defa.. 0 PS1 e B B
2 All Used Layers Z7 Center Lines 9 & of Ewh. CENTER —025.. 0 PS1 e 8B 8]
£7 Construction Q % G Ewh.. Continu.. — Defa.. 0 PS1 e B B
27 CuttingPlane  § %¢ gf Ewh.. PHANTO.. === 060.. 0 PS1 e B B
47 Defpoints 9 % o Ewh.. Continu.. — Defa.. 0 Normal @ B B |
47 Dimensions Q & f Ewh.. Continu.. — 025.. 0 PS1 e B B
~ 27 Hiddenlines § 1f gf Ewh.. HDDEN —030.. 0 PS1 e B B
§ 47 Object § 1 o Ewh.. Continu.. =m=m070.. 0 PS1 e B 8]
= Z7  Section Lines 9 4 G Ewh.. Continu.. === 050.. 0 pS1 e B B
= 27 Text § % f Mwh. Continu.. — Defa.. 0 PS1 e 8 8]
| 47 Title Block 9 1 o Ewh.. Continu.. EEE 100.. 0 PS1 e B B
g 27 TitleBlocktext § ¢ Gf Ewh.. Continu.. — Defa.. 0 PS1 e B B
o ~ Vieiwport 9 & o Ewh.. Continu.. — 025.. 0 PS1 e B B
o — z
& || [] Invert filter «
E < >
g All: 13 layers displayed of 13 total layers
e Close the Layer Properties Manager.
e Create a drawing as shown below.
R14
2XD14
@220
92
—
~ o0
56 76
S
8xJ10
32—-—
e Click the Layout 1 tab to activate the paper space.
¢ Double-click inside the viewport to activate the model space.
e Set the Viewport Scale to 1:1 on the status bar.
¢ Use the Pan tool and position the drawing in the center of the view port.
¢ Double-click outside the viewport to activate the paper space.
e Hide the viewport frame by freezing the Viewport layer, as shown.
47 Title Block Q o° Ewh.. Continu.. HEE 100.. 0 PS1 e B B mwh
47 Title Blocktext ¢ o Ewh.. Continu.. — Defa.. 0 PS1 e B & HEwh
? wh... Continu.. — 0.25... 0 &

« \lieiwport
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Click the Plot button on the Quick Access Toolbar; the Plot dialog box appears.

{DOHBEL Hw oo

Home insert  Annotate Parametric

Make sure that the options in this dialog box are same as that you specified while creating the template.

Click the Preview button located at the bottom left corner; the preview window appears.

Click the Zoom Original button to fit the drawing to the window.

TITLE

Drown by

Chacked by Approved by
Date Scale

e Save and close the drawing file.
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Ol L=

Exercise 1;

Questions:

Which option is selected to display the Plotters folder?

Which option is selected to display the Plot Styles folder?
Where is Page setup Manager button available in the Ribbon?
Which button is selected to display the Select template dialog box?
Which button is selected to display the Plots Style Table settings dialog box?

Exercise

Create and plot the drawing as shown in figure.
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pter 12: 3D Modeling Basics in AutoCAD

In this chapter, you will learn to do the following:

% Create boxes, cylinders, wedges, cones, pyramids, spheres, and torus
% Create User Coordinate Systems

% Work with Dynamic UCS

% Change the View Style of objects

% Create Viewports in model space

% Create walls using the Polysolid tool

% Change the view orientation

% Create extruded, revolved, swept, lofted, and press-pulled objects

% Perform Boolean operations

% Align objects

% Create spiral and helical curves

Introduction

In AutoCAD, you can create three types of 3D models: surfaces, solids, and meshes. Solids are used to create 3D
models of engineering components and assemblies, surfaces are used to create complex shapes such as plastic
parts, and meshes are used for games and movies. Solids are three-dimensional models of actual objects that
possess physical properties such as mass properties, center of gravity, surface area, moments of inertia, and so
on. Surfaces are construction features without any thickness. They do not possess any physical properties.
Meshes are similar to solids without mass and volume properties. In this chapter, you will learn the basics of
3D modeling such as creating, navigating and visualizing solid models.

3D Modeling Workspaces in AutoCAD

In AutoCAD, there are separate workspaces created to work on 3D models. In these workspaces, the tools are
organized into ribbon tabs, menus, toolbars, and palettes to perform a specific task in 3D modeling. You can
invoke these workspaces by using the Workspace drop-down located on the Quick Access Toolbar, or by
using the Workspace Switching menu on the status bar. You can also directly start an AutoCAD session in 3D
Modeling using the acad3D.dwt, acadiso3D.dwt, acad -Named Plot Styles3D, or acadISO-Named Plot
Styles3D templates.

v Drafting & Annotation
3D Basics
3D Modeling

!

— = - > S8YDrafti z P-4
N [N E E e ,-¢ Drafting & Annotation
s Bl Home  Insert Annotate Parametric Drafting & Annotation

™1~ «p Move | 3D Basics

T : = :“{WBD Modeling Customize...

Line Polyline Cir'de A'rc % Display Workspace Label

N

Save Current As...

Workspace Settings...

[I\ Stretch Save Current As..
- # ; = 0ol = I =
Draw ~ Workspace Settings... X 'ﬂ't 4+ % Z 0=

Drawing8 X 4 Customize...
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A Select template

Lookin: ||~ Template o

; Name
9 PTWTemplates

SheetSets
[&) acad -Named Plot Styles
acad -Named Plot Styles3D <«
acad
acad3D f—
E acadISO -Named Plot Styles
acadISO -Named Plot Styles3D <
acadiso
,\( (] acadiso3D <« umm—
ISOA3
Tutorial-iArch
@ Tutorial-iMfg
Tutorial-mArch
Tutorial-mMfg

| ’ 5

There are two workspaces of 3D modeling: 3D Basics and 3D Modeling. The 3D Basics workspace has
commonly used tools, whereas the 3D Modeling workspace includes all the tools required for creating 3D
models.

The 3D Modeling Workspace

Invoking the 3D Modeling workspace either by using the template or from the Workspace drop-down displays
the screen as shown below. It contains the ribbon and tools related to 3D modeling. By default, the Home tab is
activated in the ribbon. From this tab, you can access the tools for creating and editing solids and meshes,
modifying the model display, working with coordinate systems, sectioning 3D models and so on.

SEHBEE TS S - &30 Modeling -F Autodesk AutoCAD 2020 Drawing1.dwg b Type a keyword or phrase 88 2 sionin ‘wh- @- -8 X
Home Solid Surface Mesh Visualize Parametric Insert Annotate View Manage Output Add-ins Collaborate Express Tools Featured Apps K=F |
- | { D aPE R = = e, - 1 ts, 12 1@  JRea B e | N £Z o of v e 8
] -I B P RD OF 0 4 (Bt ), M Realistic @‘ -} N £ ® { ¥ —
= e R VAT v 1 . 12, 13, EUnoveview || M= SR Ll g,
Box  Extrude ST el Lo | B Section e Culling| NoFitter ~ Move  Llayer ° Group = Base
2 ¥ oed @ F S W- OO0 O LA € B - Plane - 1@ World v ol | - Gizmo~ Properties Y ¥
Modeling v Mesh > Solid Editing v Draw ~ Modify v Section v ¥ Coordinates ot View ~ Selection Layers Groups ~ View v ¢

Start Drawing1* X +

{=1(Custom View](Realistic] : - 1 : : o =@

T ' Ribbon

In-Canvas controls
) \T<
Crosshairs User Coordinate
System (UCS)

'ViewCube D

" Command: _options
¢ Command:
2 B~ Type a command
Model  layout!  layout2  +

MoDEL [#E| i v | |G~ 'LIDJ’ADA'A:"#-—FT 75,

11

There are some additional tabs such as Solid, Surface, Mesh, and Render. The Solid tab contains tools to create
solid models; the Surface and Mesh tabs are used to create surface models and complex shapes; the Visualize
tab is used for creating realistic images of solid and surface models.
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- Home Surface Mesh  Visualize Parametric Insert Annotate View Manage Output Add-ins Collaborate Express Tools Featured Apps ®-~

DBox L—l ‘ [fT ¥ Extrude '1‘_}’ ' g }_-;—I SSIice G\ Interfere D ["\ B :“ & Live Section

[ cylinder i i Presspull &7 Thicken () Extract Edges M Add Jog

Polysolid  Solid History Sweep  Union Subtract Intersect

= FilletEdge  TaperFaces  Shell Section ~ Culling| No Filter Move
() Sphere = @ Revolve ¥ *5] Imprint [ Offset Edge 3 > s Plane (£ Generate Section % Gizmo ™
Primitive Solid Boolean Solid Editing Section v ¥ Selection
B fome  Soiid CEurace) Mesh Visualize Parametic Insen Annotate View Manage Output Add-ins Collaborate  ExpressTools FeaturedApps G+
@ Network & Planar | (G @ > & 9 o B Untrim [/ 7 25 75 /25 R Rebuild ~ ] 2] fds 1% Project to UCS - ) zebra
/ 4 - =] I/ b “ = ¢} Ve Y > “ E

9 Loft @' extrude M extend 3 Add Tk Project to View B curvature

splinecv Extract ™ ¢ 7 Auto

Blend Patch Offset NURBS | Fillet Trim CV Edit Bar  Convert to Show Hide \ Analysis
@) sweep @ Revolve Associativity| Creation @ sculpt NURBS CV  CV ¥ Remove ¥ Isolines 7 = Trim ‘g Projectto 2 Points Options @9 Draft
Create Edit ~ Control Vertices Curves ~ Project Geometry Analysis

- Hom

e Solid  Surface Visualize  Parametric Insert Annotate View Manage Output Add-ins Collaborate Express Tools Featured Apps -~
’ = ¢ ‘L& @ smooth More 7| ’,( 4 /A SplitFace  Cf? Convert to Solid ‘ J _’ﬂ J Live Section i [/I\;
W o ¥ y - *[ : <
(@2 smooth Less 2l Merge Face [ Convert to Surface " Add Jog = i
Mesh Box Smooth Add Remove Extrude Smooth, Section Culling| No Filter Move
< A - S \7 / = -
T Object %2 Refine Mesh Crease Crease Face H_, Close Hole optimized = Plane L‘],l Generate Section Y Gizmo
Primitives y Mesh ¥ Mesh Edit v Convert Mesh Section v ¥ Selection
I tome Solid  Suface  Mesh Parametric Insert Annotate  View Manage Output Add-ins Collaborate  ExpressTools Featured Apps -
I Unsaved View v i fE te B0 1 Bh Named B Realistic - e ( & ) & Materials Browser (@] Create Camera Medium >~ 'y h:
s A L o o =X / = H >
New Vi “ fs, 13 13 - & @- - - @ R Wi.. ¥
s > S S S viewport "' in  &-3%- @ Create No _ Sun SkyOff ) Materias / Teures On * | (& Rendertosize | oroe MWi- ¥ penderin Render
53 View Manager 18 World ~  Configuration” ] Restore (@ Light © Shadows  Status i J Material Mapping ~ N 2 Cloud Gallery
Named Views Coordinates N Model Viewports Visual Styles + ¥ Lights ¥ Sun & Location v * Materials + ¥ Camera Render + »

The ViewCube can be used to modify the view of the model quickly and easily. It is located at the top right
corner of the drawing window. Using the ViewCube, you can switch between the standard and isometric
views, rotate the model, switch to the Home view of the model, and create a new user coordinate system, and
so on. You can also change the way the ViewCube functions by using the ViewCube Settings dialog box.
Right-click on the ViewCube, and then select the ViewCube Settings option; the ViewCube Settings dialog
box will be opened.

A ViewCube Settings X
Display
On-screen position: Top Right v

ViewCube size:

[“] Automatic
Tiny Large P
Small Mormal

Inactive opacity:

Low ' High
50 %

Show UCS menu

When dragging on the ViewCube

Snap to closest view

When clicking on the ViewCube

Zoom to extents after view change

Home
Use view transitions when switching views

Parallel
v Perspective
Perspective with Ortho Faces

Orient ViewCube to current UCS

Keep scene upright
Set Current View as Home 'S Show compass below the ViewCube
ViewCube Settings... Ik h Restore Defauls

e et | |

You can also modify the model view by using the In-canvas controls. In addition to that, you also change the
view style of the model and control the display of other tools in the drawing window using the In-canvas
controls.
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=IBEIso

l

ooxclRealistid
N

Custom Model Views
Top (~JISE lsometridl -]
Bottom Custom Visual Styles
Left 2D Wireframe
Right Conceptual
Front Hidden
Back + Realistic
SW Isometric Shaded
il SE lsometri.c Shaded with edges
NE Isometm.: Shades of Gray
NW Isometric Sketchy
View Manager... Wireframe
Parallel X-ray
~  Perspective Visual Styles Manager...

Now, you will create 3D models using the tools available in AutoCAD.

The Box tool

The Box tool is used to create boxes having six rectangular or square faces. It is most commonly used tool as
many 3D objects are made of boxes.

e Click the AutoCAD 2020 icon on your desktop.
e On the welcome screen, click Get Started > Templates > acadiso3D.dwt. A new file will be started in
the3D Modeling workspace.

Alternatively, click on the New icon from the Quick Access toolbar and then click on the acadiso3D
from the Select template dialog box. A new file will be started in the 3D Modeling workspace.

e C(Click Home > Modeling > Box on the ribbon or type BOX in the command 5 H;} E‘d ‘i:;?éj;ac;}’ :1
line; the message, “Specify the first corner” appears in the command line. s oo B o @
e Pick an arbitrary point in the drawing window; the message, “Specify the = o @ d
other corner” appears in the command line. QB"X k°<_ h;::ingﬁ ;
e Ensure that the Dynamic Input is active on the status bar. You will notice that \49_7 Jcyind Box

two value boxes are displayed to specify the length and width of the box. 1A ccoie
e Type 120 in the length box and press the TAB key. dsphe =
e Type 80 in the width box and press ENTER.
e Move the cursor upward, type 70 as height and press ENTER; the box will be created as shown below.
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Creating the User Coordinate System

User Coordinate Systems assist you while creating 3D models. They are used to create construction planes on

which you can add additional features to the models. Various methods to create User coordinate systems are
discussed next.

¢ Deactivate the Dynamic UCS option on the status bar. You will learn about this option later in this

chapter.

Snap UCS to active solids plane - Off
Dynamics UCS - UCSDETECT (F6)

[ - [t ] X A 11~ [ -+ DD =

e Click Home > Coordinates > UCS on the ribbon; the UCS is attached to the cursor and the message,
“Specify the origin of UCS” appears.

/_[/’/‘ 15 - 18 1x 12 18 B Realistic v
- 1% i

Section . -

Pane - 1®wo

ucs

Manages user coordinate systems

= ucs

Press F1 for more help

Section v ¥ Coording

e Ensure that 3D Object Snap is activated on the status bar.

Snap cursor to 3D reference points - On
3D Object Snap - 3DOSNAP (F4)

- ey~ [t (R X A - -+ || =

Select the vertex point on the top left corner of the box as shown below; the message, “ Specify point on
X-axis or <accept>:" appears in the command line.

e Press ENTER to accept the orientation of the UCS as shown below.

Note: If you find any icon/button missing on the status bar then, click on the Customization button to display
the menu and select the required option from it, to make it visible on the status bar, as shown.
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a8 2 sign

» | Type o keyv

eatured Apps

{Culling| No F'IIYU

Selection

Move Layer h
Gizmo ™ Properties £

mobeL # i v L [G]~ Y~ [T~ [T ts (R K A - 8-+ % D%«

Creating a Wedge

When you slice a box diagonally, it results in a wedge. A wedge has five faces, three
rectangular and two triangular.

¢ (lick Home > Modeling > Primitives drop-down > Wedge on the ribbon or
type WE in the command line and press ENTER; the message, “Specify first
corner or [Center]” appears in the command line.

e Select the endpoint of the top face of the box as shown in figure; the message,
“Specify other corner or [Cube Length]:” appears in the command line.

o Select the midpoint of the front edge of the box as shown below.

e First Point

Second Point

n ‘wa- @

Layers ~

mooeL | # i v L (&~ Y - [T~ 3]t (R K A - 8-+ O

| Home ~[Solid " Surfat
L
Extrude

"

=

Box

oo

Coordinates

v Model Space

v Grid

v Snap Mode
Infer Constraints
Dynamic Input

v Ortho Mode

v Polar Tracking

v Isometric Drafting

V Object Snap Tracking

V 2D Object Snap
LineWeight
Transparency
Selection Cyding

v 3D Object Snap

v Dynamic UCS
Selection Filtering

Gizmo

v Annotation Visibility
v AutoScale

v Annotation Scale
v Workspace Switching
v Annotation Monitor
Units
Quick Properties
Lock Ul
V Isolate Objects
Graphics Performance

 Clean Screen

[:] Polysolid
ﬂ Presspull

Box

I,

A
/ \ Cone
¢ )

" . ’ Cylinder

Q Sphere
A

ing v

Realistic]

Move the cursor upward and enter 30 as the height; the wedge will be created, as shown below.

E=

" Drawit
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Example : (Creating UCS by selecting 3-points)
You can create a UCS by selecting three points. The first point will be the origin of the UCS, the second point
will define the X axis, and the third point defines the Y-axis.

e (Click Home > Coordinates > 3 Point L?’» on the ribbon; the UCS is attached to the cursor and the
message, “Specify new origin point <0,0,0>:” appears.

o Select the lower endpoint of the wedge as shown in figure.

e Move the cursor toward right and select the other endpoint of the bottom edge of the wedge, as shown

in figure.

Second Point

/

Origin Point

e Move the cursor along the diagonal edge of the wedge and select the endpoint on the top edge as
shown below; the UCS will be created and aligned to the inclined face of the wedge.
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Third Point sep

Creating a Cylinder
Cylinders are commonly used features after boxes. In AutoCAD, you can create cylinders easily by using the
Cylinder tool. You can create a circular or elliptical cylinder by using this tool.

e (lick Home > View > View Style drop-down > Wireframe on the ribbon; the view style of the model
will be changed wireframe.

s Collaborate  Express Featured Apps
& 18 | #8 Realistic

Zata

y | 2D Wireframe Coneptua! Realistic

Sketchy

Wireframe
Save as a New Visual Style ...

Visual Styles Manager...

e Also, change the model view from SE Isometric to NE Isometric from In-canvas Controls.

|

-1 1(Shades of Gray]
Custom Model Views

Top

Bottom

Left

Right

Front

Back

SW Isometric

~ SE Isometric
— NE Isometric
NW Isometric
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¢ Deactivate the 3D Object Snap on the status bar and ensure that the Object Snap in turned on.

B E—
20~ O~ t (K] X

e C(Click Home > Modeling > Primitives drop-down > Cylinder on the ribbon or type CYL in the
command line.

e Specify the center point of the cylinder on the inclined face of the wedge. You can use the tracelines
from the midpoints of the vertical and horizontal edges of the face.

e Type the base radius as 18 and press ENTER.

e Move the cursor upward; you will notice that the cursor moves along the Z-axis of the UCS.
e Type 24 as height and press ENTER; the cylinder will be created as shown below.

-
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Example : (Returning to previous position of the UCS)
e (Click Home > Coordinates > UCS, Previous on the ribbon; the UCS will return to its previous position.

4 A a - [y -
‘.\". lr, [E (8 @ Realistic -

4, A, A&

+a 4 - 1 .
&~ W] 12, (£ 13 Unsaved View ~ :
S Cullir =
i ¢ e ] '
* UCS, Previous { .
Co : . s
Restores the previous user coordinate system | P
= UCS .
~ -
Press F1 for more help o

e If you change the model view from NE Isometric to SE Isometric from In-canvas Controls, the object

looks.
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Example : (Creating a UCS by specifying its origin)

¢ C(Click Home > Coordinates > Origin on the ribbon; the UCS will be attached to the cursor.
e Select the lower left corner point of the box; the UCS will be placed at that point. Note that the

orientation will not change.
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Example: (Rotating the UCS about X, Y, and Z axes)

You can rotate a UCS about X, Y, or Z axes by using the drop-down available in the Coordinates panel, as
shown below.

IS

A=
> >
S -

» >

A & i
=, 15 19 2D Wireframe ~

E{:&. fz, 13, Eunsaved View ~
CJX X y World v -J 4
*_lrdinates N View v
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t »2z
1Oz
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e Click the X option from the drop-down shown in

the above figure; the message, “Specify rotation
angle about X axis <90>” appears in the 2 e T >
command Also, a rubber band line /
originating from the Y axis is attached to the g P

line.

Cursor. S
e Rotate the cursor and pick a point to specify the

rotation angle. You can also type-in the rotation

angle in the dynamic input or command line. S
e Similarly, you can rotate the UCS about the Y and

Z axes using the respective options from the

drop-down.

Using the Z-Axis Vector tool, you can create a UCS by specifying its Z-axis.

e Click Home > Coordinates > Z-Axis Vector || on the ribbon.

e Select the bottom right endpoint as the origin; the message, “Specify point on positive portion of Z-
axis:” appears in the command line. Also, a rubber band line originating from the Z-axis is attached to
the cursor. Now, as you move the cursor, you will notice that the Z-axis also moves.

e Move the cursor and select the right endpoint of the bottom right edge as shown below; the Z-axis will

be aligned to the bottom edge.
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Example: (Creating UCS parallel to the screen)

Using the View tool in the Coordinates panel, you can create a UCS which is parallel to
the screen.

e C(Click Home > Coordinates > View drop-down > View t—{. on the ribbon; the || = rid >
XY plane of the UCS will become parallel to the screen. The UCS origin will not T
change. This option is useful if you want to use the current view and add a title
block, or any other annotation. I

|
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Example: (Creating UCS aligned to an object)

You can create a UCS aligned to an object. The origin of the UCS will be aligned to the nearest endpoint of the
object.

e (lick Home > Coordinates > View drop-down > Object T*. on the ribbon; the message, “Select
object to align UCS:” appears in the command line.
e Select the cylindrical object from the model; the UCS will be aligned to it.

Example: (Creating UCS aligned to face)

You can align a UCS to a planar or curved face of a model using the Face tool.
W

of solid, surface, or mesh:” appears in the command line.
e Move the cursor over the front faces of the model; you will notice that the UCS is displayed on the

e C(Click Home > Coordinates > View drop-down > Face on the ribbon; the message, “Select face

faces.
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e Now, click on the selected face of the box; the message, “Enter an option [ Next Xflip Yflip ]
<accept>:" appears in the command line.

If you select the Next option, the adjacent face will be highlighted. The Xflip option is used to rotate the
UCS 180 degrees about the X axis. The Yflip option is used to rotate the UCS 180 degrees about the Y
axis.

e Press ENTER to accept; the UCS will be aligned to the selected face.

® accept

Next
Xflip

Yflip A

Using Dynamic User Coordinate System

In the previous section, you have learned to create various types of static user coordinate systems. They are
active until you define another user coordinate system. You can also create dynamic user coordinate systems. A
Dynamic User Coordinate System is a temporary UCS that appears automatically when you place your cursor
over the face of a 3D solid object. Note that the Dynamic User Coordinate appears only when you use tools
which create objects directly (For example, drawing tools and primitive tools). In order to create a Dynamic
UCS, you need to activate the Dynamic UCS option on the status bar.

Snap UCS to active solids plane - On
Dynamics UCS - UCSDETECT (F6)

vi_‘g]@):). 1:1'¢v+':l’3o@| E]E_
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e Click the Cylinder button from the Modeling panel.
¢ Ensure that the Dynamic UCS button is active on the status bar.
* Move the cursor over the side face of the model; it will get highlighted, as shown.

e Click on the side face of the box and create the cylinder as shown.

Model Space Viewports For 3D Modeling

l:“ Eé Named
)

— E Join

Viewport
Configuration E !. ﬁwestore

| Model Viewports

While creating 3D models, it is useful to have a look at your model from several different
orientations at the same time. For this purpose, you need to create different viewports in
modelspace. You can create multiple viewports in modelspace using the Viewport
Configuration drop-down available in the Model Viewports panel of the Visualize tab.

This can also be done by using the Viewports dialog box. To load this dialog box, click Visualize > Model
Viewport > Named to display the Viewports dialog box. In the dialog box, select the New
Viewports tab and then select Four: Equal from the Standard viewports list. Next, select 3D from the Setup
drop-down. Click the OK button; four tiled view-ports are displayed in the screen. You can notice that each
viewport has a different view and a different UCS. Click inside any viewport to activate it and perform any
operation. To return to single viewport, click the Restore Viewports button on the Model
Viewports panel; the currently active viewport will fill the screen area.

A Viewports X

New Viewports Named Viewports

New name:

Standard viewports: Preview

*Active Model Configuration®
Single

Uit View: *Right* View: *Front*
im&:e:i—;;;?ntal Visual style: Wireframe Visual style: Wireframe
Three: Left

Three: Above
Three: Below

Three: Vertical
Three: Horizontal
[Four Equall =
Four: Right View: SE Isometric View: *Top*
Four: Left Visual style: Wireframe Visual style: Wireframe

TD‘ r,__% Named Apply to: Setup: Change view to: Visual Style:
L LS

EE Join

Viewport
Configuration

-
—

| Model Viewports

:'3 Restore

Display V3D — *Right* v | | Wireframe v
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Creating Other Primitive Shapes
In AutoCAD, there are set of tools to create basic geometric shapes. In earlier sections, you have learned to
create boxes, wedges, and cylinders. Now, you will learn to create other primitive shapes.

Creating Cones

Creating a cone is similar to creating a cylinder. It has a similar shape compared to a cylinder; but it is tapered
on one side.

e Tocreate a cone, click Home > Modeling > Primitives drop-down > Cone @ “* | on the ribbon; the
message, “Specify center point of base or [3P 2P Ttr Elliptical]:” appears in the command line.

e Pick an arbitrary point from the drawing window; the message, “ Specify base radius or [Diameter]:”
appears.

e Type aradius value in the command line and press ENTER. You can also select the Diameter option to
specify the diameter of the base.

e Move the cursor in vertical direction and pick a point to specify the height of the cone. You can also
type-in the height value in the command line and press ENTER; the cone will be created.
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Type CONE in the command line and press ENTER.

Select the Elliptical option from the command line; the message, “Specify endpoint of first axis or
[Center]:” appears in the command line.

Pick a point to specify the end point of the first axis.

Move the cursor and click specify the other end point of the first axis. You can also type-in the length of
the first axis and press ENTER; the message, “Specify endpoint of second axis:” appears.

Pick a point or type-in the radius value to specify the second axis.

Move the cursor upward and pick a point to specify the height. You can also enter the value of height
in the command line or Dynamic Input box.
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Click Solid > Primitive > Primitive drop-down > Cone on the ribbon.
Select the center point and specify the base radius as 200; the message,
“Specify height or [2Point Axis endpoint Top radius]” appears in the
command line.

Select the Top radius option from the command line; the message, “Specify
top radius:” appears.

Type 100 as the top radius value and press ENTER.

Move the cursor upward and enter 400 as the height.

Creating a Sphere

Click Home > Modeling > Primitives drop-down > Sphere on the ribbon.
Specify the center point of the sphere.

Move the cursor outward and enter the radius value. You can also select the Diameter option to specify
the diameter of the sphere.

Creating a Pyramid

Pyramids are similar to cones except that the base of the pyramid is not circular in shape.

e To create a pyramid, click Home > Modeling > Primitives drop-down > Pyramid on the

ribbon or type PYR in the command line and press ENTER.
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e Specify the center point of the base. The base of pyramid is a polygon. The method to create a polygon
is already discussed in Chapter 2.

e After creating the base, move the cursor in vertical direction and pick a point to specify the height of
the pyramid. You can also type the value of the height and press ENTER; the pyramid will be created.

The other options displayed in the command line while creating the pyramid are same as in the Cone

tool.

Creating a Torus

Torus is a donut shaped solid primitive. To create a torus, you need to specify center of the torus, radius or
diameter of torus, and radius or diameter of the tube.

¢ Click Home > Modeling > Primitives drop-down >Torus @ Tows | on the ribbon or type TOR in the
command line and press ENTER.

e  Specify the center point of the torus.

e Move the cursor outward and enter the radius of the torus. You can also select the Diameter option to
specify the diameter of the torus.

o Type the tube radius and press ENTER; the torus will be created.
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-

Creating a Wedge

Wedge is used to create a 3D solid wedge with taper in one end. The direction of the taper is always in the X +
direction of the UCS. To create a torus, you need to specify start point, end point, and height.

¢ Click Home > Modeling > Primitives drop-down > Wedge D Wedee | on the ribbon or type WE in the
command line and press ENTER.

e  Specify the start point as first corner of the wedge.

e Move the cursor outward and enter 100 in both Dynamic Input boxes as length in both directions. Now
press ENTER.

Alternatively, you can simply enter 100, 100 in the command line.

e Move the cursor in upwards direction and enter 90 as height of wedge and press ENTER; the wedge

will be created.
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Using the Polysolid tool

The Polysolid tool is used to create a 3D wall. It can also be used to convert a line, polyline, arc,or
a circleto a wall. The Polysolid tool is similar to Polyline tool except that you create a rectangular shaped wall
that has a pre-defined height and width.

e Click Home > Modeling > Polysolid (] Polysolid | on the ribbon; the message, “Specify start point or
[Object Height Width Justify] <Object>:" appears in the command line.

e Activate the Ortho Mode on the status bar.

e Pick an arbitrary point in the drawing window and move the cursor in the X-direction.
e Type 150 in the command line and press ENTER; a 3D wall of 150 length is created.

e Select the Arc option from the command line and move the cursor in the Y-direction.

e Type 100 as the arc diameter and press ENTER.

e Select the Line option from the command line and move the cursor in the -X-direction.
e Type 50 and press ENTER.

e Move the cursor in the Y-direction and enter 100 as the wall length.

e Move the cursor in -X-direction and enter 100 as the wall length.

e Select the Close option from the command line; the wall will be closed.

w

Using the Extrude tool

The Extrude tool is used to add a third dimension (height) to an existing 2D shape. If you extrude a
closed shape such as circle and closed polylines, a solid is created. If you extrude an open sketch such as lines

and arcs, a surface is created.
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. 2D Wireframe ~

Unsaved View ¥

op

Start a new AutoCAD file in 3D Modeling workspace.

Click Home > View > 3D Navigation > Front on the ribbon; the front view will become gf°:°’" i
Byle |
parallel to the screen. {Eright

Click Home > Draw > Polyline on the ribbon and create the sketch as shown below.

‘13 SW Isometric
€3 SE Isometric

(\P,' NE Isometric
€3 NW Isometric

70 70

View Manager...

120

210

Select SE Isometric from the In-canvas controls; the view orientation will be changed SE Isometric
(South East Isometric).

-0 1[Realistid
Custom Model Views

Top

Bottom

Left

Right
~ Front
Back
SW Isometric
SE Isometric
NE Isometric
NW Isometric

View Manager...

~ Parallel
Perspective

Click Home > Modeling > Extrude.

Select the polyline sketch and move the cursor toward right.

Type 200 in the command line or Dynamic Input box and press ENTER; the polyline sketch will be
extruded.

1947191
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&9 Realistic -
e Openanew AutoCAD file in 3D Modeling Workspace. Unsaved \iew vﬂ

e (lick Home > View > 3D Navigation > Top on the ribbon; the view will become [T1op | <==

parallel to the screen. (&'Bottom 3
e Click Home > Draw > Line on the ribbon and create the sketch as shown below. | @Leﬁ
(-fRight
&
o
1
©

——Oe——

170

e (lick Home > View > 3D Navigation >SW Isometric on the ribbon; the view orientation will be
changed to south west Isometric.

e Expand the Draw panel of the Home tab and click the Region button. DAL T A
. :‘ b ?_1 ‘@’
Alternatively, enter REG in the command line to activate the Region tool. OO &~ | & Al
M
e Press and drag a window and select all the objects of the sketch. P
e Press ENTER; the sketch will be converted into a region. Now, you can :Ez/

extrude the region to create a solid. If you try to extrude the lines without
creating a region, it will result in a surface.

e/

o
e

e Click Solid > Solid > Extrude on the ribbon.

e Select the region and press ENTER; the message, “Specify height of extrusion or [Direction Path
Taper angle Expression]:” appears in the command line.

e  Select the Tape angle option from the command line.
e Type 15 as the taper angle and press ENTER.

e Move the cursor upward, type 20 in the command line and press ENTER; the extruded solid will be
created with a taper.
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Click Home > View > 3D Navigation > SE Isometric on the ribbon; the view orientation will be
changed to south east Isometric.

Type EXT in the command line and press ENTER to activate the Extrude tool.

Press and hold the CTRL key and select the top face of the model.

Press ENTER and move the cursor upward.

Type 20 as the extrusion height and press ENTER; the extruded solid will be created.

Using the Loft tool

Using the Loft tool, you can create a solid or surface by selecting a series of cross sections. The selected

cross sections will define the shape of the lofted solid.
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Create three circles as shown below. The diameters and center point locations are given in the table.

Circle Center points Circle Diameters

(Absolute Coordinates)

0,00 060

0,0,80 ?120

0,0,160 ?60 Z

e (lick Home > Modeling > Solids drop-down > Loft on the ribbon or type LOFT in the command line
and press ENTER.

T ﬂ (i3 polysolid

B Presspull

Box Extrude I
ﬂ Extrude
S — Drawir
& | Revolve
A
\_1‘ Sweep

o Select the cross-sections one by one; the preview of the lofted solid appears.

e Press ENTER to accept the selection; the message, “Enter an option [Guides Path Cross sections only
Settings] <Cross sections only>:" appears in the command line.

e Select the Settings option from the command line; the Loft Settings dialog box appears. In this dialog
box, the Smooth Fit option is selected by default. As a result, a smooth connection is created between
the cross-sections. If you select the Ruled option, the lofted solid or surface has sharp edges.

Smooth Fit Ruled

The Normal to option creates a solid or surface normal to the cross-section. You can select the loft solid
or surface to be normal to Start Cross Section, or End Cross Section, or Start and End Cross Sections,
or All cross sections.
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A Loft Settings X

Surface control at cross sections

et @) Ruled
- () Smooth Fit
Start continuity: Start bulge
|co v| 00000 ‘
End continuity: End bulge magnitude:

| Go v| | 0.0000

ety () Normal to:

et () Draft angles
Start angle: Start magnitude:
%0 | | 0.0000 ‘
End angle: End
£ | 0.0000
e[ ] Close surface or solid
|| Periodic (smooth ends)
o] [ et | [ o
Start cross section End cross section All cross section

The Draft angles option is used to specify the draft angle and
magnitude at start and end cross sections. The draft angle is the
beginning direction of the loft surface. If you set the draft angle to 90
degrees, the loft surface starts vertically from the cross section and the 0
degrees draft angle starts loft surface horizontally. The Magnitude is the
relative distance upto which the loft surface will follow the draft angle
before it bends.

(@ Draft angles
Start angle: Start magnitude:
| 90 ] | 450 ]
End angle: End
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The Close surface or solid option connects the start and end section of the lofted object. Note that this option is
available only for Ruled and Smooth Fit surfaces.

e Select the Normal to option and select All cross sections. Click OK; the loft solid will be created as
shown below.

Using the Revolve tool

The Revolve tool is used to revolve an open or closed 2D sketch about a selected axis. If you
revolve a closed profile such as a polyline sketch, polygon, circle, or a sketch region, a solid object is created. An
open profile results in a surface. The sketch is deleted after revolving it. If you want to retain the sketch, you
need set the DELOBJ system variable to 0.

e Open a new file in 3D Modeling workspace.
o Set the view orientation to front and create the sketch using the Line tool.
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e Convert the sketch into region using the Region tool.

e Click Solid > Solid > Revolve on the ribbon or type REV in the command line.

e Select the sketch region and press ENTER; the message, “Specify axis start point or define axis by
[Object X Y Z] <Object>:" appears in the command line.

e Select the Object option from the command line and select the vertical line created at an offset; the
message, “Specify angle of revolution or [STart angle Reverse EXpression] <360>:" appears.

e Press ENTER to specify 360 as the revolution angle.

| 20 Wireframe

You can also revolve the sketch at a required angle by enter the required value  ‘Sucee  sceow scesoroay  seeny

&y
For better visibility, we have shown model in Conceptual view also, by  wietame
selecting the Conceptual option from the Visual Styles drop-down, as shown.

for angle of revolution. Below is the model, revolved at an angle of 270 degrees.

Save as a New Visual Style ...

Visual Styles Manager...
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Using the Sweep tool

The Sweep tool is used to create a new solid or surface by sweeping a closed or open planar profile

along an open or closed 2D or 3D path. The procedure to create a solid by using the Sweep tool is discussed
next.

e Open a new file in 3D Modeling workspace.

e Set the view orientation to Front and create the sketch using the Polyline tool.

150°

R7

Use the Fillet tool and apply fillets of 40 mm radius.
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e Change the view orientation to SE Isometric.
e Click Home > Coordinates > Z-Axis Vector |17 | on the ribbon.
o Select the endpoint of the top vertical line as the UCS origin and align the Z-axis to it.

e  Click the Circle button on the Draw panel. D k/j (3 poly

* Select the end point of the vertical line to specify the center point of the circle. =~ == & pres
Specify 20 mm as radius of the circle. T —

e Click the UCS, World button on the Coordinates panel; the User Coordinate System !ﬂ Extrude
will be set to World Coordinate System (0,0,0). !

e Click Home > Modeling > Solids drop-down > Sweep on the ribbon. L=dlFeor ‘(3‘ e

e Select the circle as the profile and press ENTER; the message, “Select sweep path or @ Revolve
[Alignment Base point Scale Twist]:” appears in the command line. a

e Select the path to create the swept solid object. m

Profile

Path

> The Alignment option is used to align the profile perpendicular to the direction of the sweep
path. By default, the profile is aligned to the path.

» The Base point option is used to specify the base point of the profile. By, default, the center of
the profile is used as the base point. You can select any other point the profile to define the base
point.
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» The Scale option is used to scale the profile along the path.

> The Twist option is used to twist the profile as it is swept along the length of the path.

Using the Presspull tool

The Presspull tool is used to create and modify solid models with a greater ease and speed. It can
be used to accomplish two types of operations: extruding closed 2D shapes and add or remove material from a
solid object based on whether you “pull” or “push” the extrusion.

e Start a new file.
e Create two layers called Sketch and Solid. Make the Sketch layer are current.
e  Set the view orientation to Right and draw the sketch as shown below.

R7.5 61
46
@5

@2

\
4 \

170

15

¢ Change the view orientation to SE Isometric.

¢ Ensure that the Dynamic Input is activate

o Set the Solid layer are current.

e Click Home > Modeling > Presspull on the ribbon.

e Click inside the bottom region of the sketch and move the cursor backwards. Type 80 in the Dynamic
input box and press ENTER,; the extruded feature will be created.
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e DPress and hold the CTRL key and select the front face of the cylindrical object. Move the cursor
forward. Type 5 in the dynamic input box and press ENTER.

e Click in the curved slot region and move the cursor backward; the message, “ Specify extrusion height
or [Multiple]:” appears in the command line.

o Select the Multiple option from the command line and click in the region enclosed by the two vertical
lines.

e Right-click and move the cursor backwards. Type 14 in the dynamic input box and press ENTER.
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e Press and hold the CTRL key and select the front face of the slot and move the cursor forward. Type 5
in the dynamic input box and press ENTER.

Set the Sketch layer as current.

Click the Circle button on the Draw panel.
Press and hold the SHIFT key. Right-click and select the Center option from the shortcut menu.
Select the center point of the slot end cap and create a circle of 5 mm radius.
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Click Home > Modify > Array drop-down > Polar Array on the ribbon
Select the recently created circle and press ENTER.

Select the arc as the path curve; the preview of the path array is displayed.

In the Array Creation tab, set the Between value to 24; the item count is automatically adjusted.

Click the Close Array button on the ribbon; the polar array is created.

Items: 9 /

';;9 Between: 24 fx |

gof Total: 96,0000 ‘

ltems
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e Activate the Presspull tool.
e Click in any one of the circles and select the Multiple option from the command line.

o Click inside rest of the circles of the polar array. Right-click to accept.

e Move the cursor backward and click; holes will be created as shown in figure.

o  Turn Off the Sketch layer; the sketches will be hidden.
e  Click the Orbit @ button on the Navigation Bar.

e Press and drag the left mouse button to rotate the model.
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Performing Boolean Operations

Boolean operations are performed to add two or more solids together, subtract a single solid or group of solids
from another, or form a common portion when two solids are combined. You need to have at least two solids in
order to perform a boolean operation. There are three tools available to perform Boolean Operations- Union,
Subtract, and Intersect. These tools are discussed next.

The Union tool

The Union tool is used to join two or more solids together into a single solid. For example, when you try to
select the complete model, its individual objects are selected. But, after performing the Union operation, all the
solid objects are combined together and act as one object.

Nl

3D Solid
Color D Bylayer
layer  Solid
Linetype Bylayer

e To perform the Union operation, click Solids > Boolean > Union |Unon on the G &
ribbon. Q L.)
e Press and hold the left mouse button and drag a selection window across the e

model; all the objects of the model will be selected. | N
e Press ENTER,; all the solid objects of the model will be combined.

Now, when you select an individual object, the complete model will be selected.

°/

3D Solid

Color @ ByLayer
Layer Solid
Linetype Bylayer

(2]
@ » ‘5—
The Subtrac[ tool

The Subtract tool is used to subtract one or more solid objects from another object.
Subtract]

e Create two concentric circles of 200 and 180 mm diameter.
e Use the Presspull tool and extrude upto 220 mm distance.
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e Set the view orientation to Right and create a cylinder of 80 mm diameter and 240 mm length.

o8

¢ Expand the Modify panel and click the Align button.

o Select the horizontal cylinder press ENTER; the message, “Specify first source point:” appears in the
command line.

e Press and hold the SHIFT key. Right-click and select the Center option.

e Select the center point of the front face of the horizontal cylinder; the message, “Specify first
destination point:” appears in the command line.

e Press and hold the SHIFT key. Right-click and select the Quadrant option.

o Select the quadrant point of the outer circle on the top face of the hollow cylinder.

o Press ENTER; the horizontal cylinder will be aligned with hollow cylinder.
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solids, surfaces, and regions to subtract from” appears above the
command line.

o Select the hollow cylinder and press ENTER; the message, “Select solids,
surfaces, and regions to subtract” appears above the command line.

o Select the horizontal cylinder and press ENTER; it will be subtracted from
the hollow cylinder as shown below.

The Intersect tool

The Intersect
objects.

()

Intersect

o

e (lick Solid > Boolean > Subtract on the ribbon; the message, “Select

tool is used to create a composite solid by finding common volume shared by the selected

e Start a new file.
e Set the view orientation to Front and create the sketch as shown below.

110

20
} 400

e Use the Presspull tool and extrude the sketch upto 150 mm distance.
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e  Set the view orientation to Top and create the sketch as shown below.

SN 2160
@1oo~\ P “\f\»\\%«;’_\ 2100
\ e / AV 4 T PO caniae - Y
T ¢ - - o S
> / \ P ~7 e e
s N \ -~
/ \ / \.\ l_/ \\» // \\\
\ / \ re N
| | ] / \
/ Y / \
\ VAR N /
W \ // \ H E J
~ | . P S \ //
—— - . y e o \\
iy S e L \\ /
\\\\\‘k ’7'_,/,
300 L g

o  Use the Presspull tool and extrude the view upto 200 mm height as shown below.

e Change the View style to Wireframe.

Snap cursor to 3D reference points - Off

¢ Deactivate the 3D Object Snap option on the status bar, as showns. 3D Object Snap - 3DOSNAP (F4)
e Type DS in the command line and press ENTER; the Drafting \Eﬂ 1K K A e B+

Settings dialog box appears.

e Click the Object Snap tab and Clear All the [ 4 5.sing settings <

Object Snap modes. . e : : .

Snap and Grid Polar Tracking ObjectSnap 3D ObjectSnap Dynamic Input Quick Propert, ¢ | »

i NOW, SeleCt the Quadrant and MldPOIHt Object Snap On (F3) Object Snap Tracking On (F11)

options, as shown. Click OK. Qbjgct Sniapmodss

: . O CEendpoi - [JExtensi Select All
e Type AL in the command line and press i e —
A [V]Midpoint <mm— 0y [Cinsertion Clear All
ENTER. .
O |_—_]Qenter h_ DEerpendxcular

e Select the second extrusion and press ENTER; o e 5 [JTangent

the message, “Specify first source point:” 18 [INode X [INearest

appears. & h X [C] Apparentintersection
e Select the point on the source object as shown e [ s @ Llree

. “ 3 7 - 1 To track fr 0: it, th intwhile i d. A
below; the message, “Specify first destination ® Gakig Ve S oas e Yt e o RO T S Ttk
. ” pause over the point again.

point:” appears.
o Select the point on the destination object as

shown below; the message, “Specify second

. ”, g 4 p y Options... Cancel | Help
source point:” appears.
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Select another point on the source object, as shown below; the message, “Specify second destination
point:” appears.

Select another point on the destination object, as shown below; the message, “Specify third source point
or <continue>:"” appears.

Press ENTER to continue; the message, “Scale objects based on alignment points? [Yes No] <N>:"
appears.

Select the NO option; the two objects will be aligned.

Change the View style to Shade of Gray.
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Using the Helix tool

Click Solid > Boolean > Intersect on the ribbon.
Select the two objects and press ENTER; the intersection object will get created as shown below.

/

The Helix tool is used to create a spiral or helix object. You can use this helix object as a path for a swept solid

object.

Start a new file.

Expand the Draw panel in the Home tab and click the Helix button. _T I_ @ ‘1.1
Type 0, 0 as the center point of the helix and press ENTER; the message, “Specify -, — -, . & A
base radius or [Diameter]:” appears in the command line. | M
Type 60 and press ENTER; the message, “Specify top radius or [Diameter] ‘q )

<50.0000>:" appears. 178!
Type 0 and press ENTER; the message, “Specify helix height or [Axis endpoint =
Turns turn Height tWist] <1.0000>:” appears.

Select the Turns option from the command line.

Type 10 as number of turns and press ENTER; the message, “Specify helix height or [Axis endpoint
Turns turn Height tWist] <1.0000>:” appears.

Type 0 as the height and press ENTER; the spiral curve will be created as shown in figure.

P :};i:\\
(&)
e

Start a new file.
Type HELIX in the command line and press ENTER.
Type 0,0 as the center point of the helix.
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Type 60 as the base radius and press ENTER.

Press ENTER to accept 60 as the top radius.

Select the turn Height option from the command line.

Type 30 as the turn height (pitch) and press ENTER.

Type 300 as the total height of the helix and press ENTER; the helix will be created as shown in figure.
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Questions:

Which tool is used to create a 3D wall?

Where is Presspull tool available on the Ribbon?

Which tool is used to join two or more solids together into a single solid?
Which tool is used to subtract one or more solid objects from another object

I S

Which tool is used to create a composite solid by finding common volume shared by the selected objects?

Exercises

Exercise 1;

Create 3D models using the drawing views and dimensions.

-—40 30—

\——/

I 1 0

125

pers R
—a]

|
|
|
1
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Exercise 2;

Create 3D models using the drawing views and dimensions.

57 § S ERTIERS RSN U
8 16
40— 15
50
20
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100 -

Exercise 3;

Create 3D models using the drawing views and dimensions.

120

10 100
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pter 13: Solid Editing & Generating

In this chapter, you will learn to do the following:

% Move objects

< Create 3D Arrays

% Mirror objects in 3D spaces

% Fillet edges

% Taper faces of the solid object
% Offset faces

% Rotate objects

% Create 3D Polylines

% Shell objects

% Chamfer edges

% Create Live sections

% Generate 2D views of a 3D model

s+ Create section and detailed views

Introduction

In the previous chapter, you have learnt to create simple solid objects. Now, you will learn to use solid editing
tools to create complex models. You will also learn to generate orthographic views of 3D models.

Using the Move tool

The Move tool that you used in 2D drawings can also be used in 3D modeling. You can change the position of
an object using the Move tool. The application of this tool in 3D modeling is discussed next.

e Start a new file in the 3D Modeling workspace.
e Select Front from the 3D Navigation drop-down of the View panel.
o  Create the sketch on the front view and presspull it upto 120 mm distance.
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@100
‘ ‘ 280
_— + —

‘ 120 ‘

e Create a cylinder of 30 mm diameter and 30 mm height.

2

e Type M in the command line and press ENTER; the Move tool is invoked.
e Select the cylinder and press ENTER.
o Select the center point of the cylinder to define the base point, as shown.

e Select the end point of the base object; the cylinder will be aligned to it, as shown.

Using the 3D Move tool

The 3D Move tool is similar to the Move tool. You can use this tool to move objects in 3D space. By default, the
3D Move tool is activated and the Move gizmo is displayed when you select an object. You can use the Move
gizmo to move the object along a particular axis.
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o Select the cylinder, the Move gizmo will be displayed on it.
o Select the X-axis (Red arrow) of the gizmo and move the cursor backwards.

e Type 20 and press ENTER; the cylinder will be moved through 20 mm distance along the X-axis.

e Similarly, select the Y-axis (Green arrow) of the gizmo and move the cursor toward right.
e Type 20 and press ENTER; the cylinder will be moved through 20 mm distance along the Y-axis.
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Using the 3D Array tool

The 3D Array tool is used to create Rectangular and polar arrays. You can create a rectangular array by

specifying the item count and distance along the X, Y and Z directions. For creating the 3D polar array, you
need to select any 3D axis to rotate about.

Example 1 (Rectangular Array)

Type 3DARRAY in the command line and press ENTER.

Select the cylinder from the model and press ENTER; the message, “Enter the type of array
[Rectangular Polar] <R>:" appears in the command line.

Select the Rectangular option from the command line; the message, “Enter the number of rows (-—-)
<1>:" appears.

Type 2 and press ENTER; the message, “Enter the number of columns (| | |) <1>:” appears.

Type 2 and press ENTER; the message, “Enter the number of levels (...) <1>:” appears.

Type 2 and press ENTER; the message, “Specify the distance between rows (--):” appears.

Type 60 and press ENTER; the message, “Specify the distance between columns (| | |):” appears.
Type -80 and press ENTER; the message, “Specify the distance between levels (...):” appears.

Type 90 and press ENTER; the rectangular array will be created as shown below.

| Rectangular
Bl ool )

For better visibility, rotate the model, as shown.
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e Type SU in the command line and press ENTER; the Subtract tool will be invoked.

o Select the base object and press ENTER; the message, “Select solids, surfaces, and regions to subtract”
appears.

e All the cylinders and press ENTER; holes will be created on the model.

L=

Base object

Using the 3D Align tool

The 3D Align tool is used to align one solid with another. It translates and rotates the object to align with the

destination object. You need to select three points on the source object and destination object to align them
together. An example of 3D Align tool is given next.

e Start AutoCAD in 3D Modeling workspace.
e Select Front from the 3D Navigation drop-down in the View panel. Create the solid object as shown

o

e Select Front from the 3D Navigation drop-down in the View panel. Draw the sketch as shown below

below. The extrusion distance is 50 mm.

40

and extrude it upto 16 mm using the Presspull tool.



<vLE AutoCAD 2020 - Beginners Guide

R25

@20

I

e Deactivate the 3D Object Snap LrJ—l button on the status bar.

e Type DS in the command line and press ENTER; the Drafting Settings dialog box appears.
e Click the Object Snap tab and Clear All the Object Snap modes.

e Now, select the Endpoint checkbox and click OK.

A Drafting Settings ‘ X
Snap and Grid Polar Tracking ObjectSnap 3D ObjectSnap Dynamic Input Quick Propert) ¢ | » |
Object Snap On (F3) Object Snap Tracking On (F11)
Object Snap modes
O I%Endpoint h =+ []Extension SelectAll
A [IMidpoint 4 [insertion Clear All
O [center b [JPerpendicular
(O [[]Geometric Center T [JTangent
X [INode X [INearest
& (] Quadrant X []Apparentintersection
X [intersection 2 []Parallel

To track from an Osnap point, pause over the pointwhile in a command. A
tracking vector appears when you move the cursor. To stop tracking.
pause over the point again.

=)

Options... Cancel Help

Alternatively, you can activate the OSNAP (Object Snap) from the status bar, as shown. And, you can
select/ deselect the required Object Snap modes from the shortcut menu displayed after clicking on the down-
arrow with it, as shown.
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!. v ./ Endpoint ‘j—
v }/ Midpoint

@ Center

Geometric Center

Node

<% Quadrant

)( Intersection

—-- Extension

2 Insertion

_I_ Perpendicular

O Tangent

/%6 Nearest

\\ Apparent Intersection

// Parallel

\thbject Snap Settings...
=912 R)

t

Click Home > Modify > 3D Align on the ribbon.

Insert  Annotate View

TXE 2

-PIE‘% ® C L\ -

£ ARl €8 -
Modify ~

Select the second solid object from the drawing window and press ENTER; the message, “Specify base
point or [Copy]:” appears in the command line.

Select the Copy option from the command line.

Select three end points on the source object as shown below.

After selecting three end points, the copy of the selected object gets attached with the cursor.

Select three end points on the destination object as shown below; a copy of the source object will be
aligned to the destination object.
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e

o Activate the Ortho Mode button on the status bar.
e Type 3DALIGN in the command line and press ENTER.
o Select the object which you have copied and aligned in the previous

step. Press ENTER to accept the selection.

o Select the base point on the object as shown below; the message,
“Specify second point or [Continue] <C>:” appears in the
command line.

e Select the Continue option from the command line; the message,
“Specify first destination point:” appears in the command line.

e Select the endpoint on the destination object as shown below.

C

e Move the cursor along the X-direction and select the endpoint as shown in figure; the message,
“Specify third destination point or [eXit] <X>:" appears in the command line.
e Select the eXit option from the command line; the source object will be aligned as shown below.
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Using the 3D Mirror tool

The 3D Mirror (]t tool is similar to the Mirror tool. Using the Mirror tool, you can create mirrored replica of
an object in a 2D drawing. The objects are mirrored about an axis lying on the XY plane. But, with the 3D
Mirror tool, you need to define a plane about which the object will be mirrored. The 3D Mirror tool provides
many options to define the mirror plane.

¢ (Click Home > Modify > 3D Mirror on the ribbon.

Insert  Annotate  View

>R AL DY

B & C M -

< AbBl €8 -
Modify =

e Select the object to be mirror from the model and press ENTER; the message, “Specify first point of
mirror plane (3 points)” appears above the command line.

The 3points option is selected by default to create the mirror plane. You need to specify three points to
create the mirror plane. The mirror plane will pass through the selected points.

e Select the first and second point of the mirror plane as shown below.

(1)
—
2]
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e  Click the Orbit button on the Navigation Bar and rotate the model as shown below.

e Right-click and select Exit from the shortcut menu.

e Select the third point to define the mirror plane; the message, “Delete source objects? [Yes No] <N>:"
appears in the command line.

e Select the No option from the command line; the object will be mirrored.

Alternatively, you can select the No option from the shortcut menu displayed after selecting the third
point, as shown.

©
/
(o]
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/

e Type 3DMIRROR in the command line and press ENTER.

e Select the object to be mirror from the model and press ENTER.

o Select the XY option from the command line; the message,
“Specify point on XY plane <0,0,0>:” appears in the command
line.

The XY option creates plane parallel to the XY plane. You need to
specify a point at which the plane parallel to the XY plane will be
created.

e Select the center point of the horizontal hole to define the mirror
plane; the message, “Delete source objects? [Yes No] <N>:"
appears in the command line.

Select objects:
28| Specify first point of mirror plane (3 points) or

Y (/i - MIRROR3D [Object Last Zaxis View XY YZ ZX 3points] <3points>:
) Model , layoutl , Layout2 #'+ N
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o Select the No option; the object will be mirrored as shown below.

e Click the Union button on the Solid Editing panel and select all the object of the model.
e Press ENTER; the objects will be combined into a single object, as shown.
e Change the view to SE Isometric.

Using the Fillet Edge tool

The Fillet Edge tool is used to create rounds (convex corners) or fillets (concave corners) on solid objects, just as
in 2D drawings. When you create a fillet or round, a cylinder is created automatically and the Boolean
operation is performed to subtract or add it to the solid object.

e Click Solid > Solid Editing > Fillet Edge on the ribbon (or) type FILLETEDGE in the command line
and press ENTER; the message, “Select an edge or [Chain Loop Radius]:”
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& slice  [H] Interfere D B\ @

# Thicken Extract Edges
L @ g Fillet Edge | TaperFaces  Shell
‘ ‘@ Imprint Offset Edge M b b
‘ Sol

¥| Fillet Edge

Chamfer Edge

e Select the Chain option from the command line; the message, “Select an edge chain or [Edge Radius]:”

/

appears.

e  Select the edges from the model, as shown below; you will notice that a chain of edges is selected.

e Select the Radius option from the command line; the message, “Enter fillet radius or [Expression]
<1.0000>:” appears.

e Type 2 in the command line and press ENTER.

e Press ENTER; the message, “Press Enter to accept the fillet or [Radius]:” appears. Also, a grip
displayed on the fillets. You can use this grip to dynamically change the fillet radius.

Grip to change
the fillet radius
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e Press ENTER to create rounds as shown in figure.

e Click the Fillet Edge button from the Solid Editing panel.

e Select the Loop option from the command line and select the edge from the model, as shown in figure;
the edges on the front face of the model are highlighted. Also, the message, “Enter an option [Accept
Next] <Accept>:” appears in the command line.

o Select the Next option from the command line; the edges on the side face will be highlighted.

e Select the Accept button; rounds and fillets are displayed on the side face.
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e Similarly, select the round edge as shown in figure and select the Next option from the command line;
the edges on the bottom face of the model will be highlighted.

e  Click the Orbit button on the Navigation Bar and rotate the model.

e Select the Accept option to view rounds and fillets on the bottom face.

| Next k—]

e Select the Radius option and type 2. Press ENTER to accept.
e Press ENTER twice to create rounds as shown in figure.
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e Similarly, create fillets on remaining edges by using the Chain option.

e Save and close the file.

Using the Taper Faces tool

The Taper Faces tool is used to taper faces. You can use this tool to change the angle of planar or curved faces.

In this example, you will create a polysolid and taper the outer face.

e Start a new AutoCAD file.

e Select Front from the 3D Navigation drop-down on the Views panel.
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Create a solid model with the dimensions as shown with model.
Click Solid > Solid Editing > Taper Faces on the ribbon.

'—T‘l_] Interfere
@ Extract Edges

Fillet Edge Shell
@ Offset Edge 4 b
Solid Editing ‘

Select the outer cylindrical face of the polysolid and press ENTER to accept; the message, “Specify the

base point:” appears in the command line.
Press and hold the SHIFT key and right-click to display the shortcut menu. Select the Center option

from the shortcut menu.

Temporary track point
[ |[321749 ]

From
Mid Between 2 Points
Point Filters >

3D Osnap >

=11

/ Endpoint

// Midpoint

)( Intersection

\S’\' Apparent Intersect

Extension

Geometric Center
Quadrant

=

: ©
W ) Tangent

JY

Perpendicular

/ Parallel

Move the cursor over the circular edge on the front face; the center point of the circular edge will be
highlighted.

Select the center point of the circular edge.

Move the cursor along the Z-direction and click to specify the axis of the taper; the message, “Specify
the taper angle:” appears in the command line.
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e Type 15 as the taper angle and press ENTER; the outer cylindrical face of the polysolid will be tapered
as shown in figure.

Using the Offset Faces tool

The Offset Faces tool is used to make parallel copy of faces of a 3D object.

o Click Solid > Solid Editing > Faces drop-down > Offset Faces on the ribbon.

Flj Interfere D G\

@ Extract Edges .
Fillet Edge | Taper Faces | Shell
O Offset Edge = = = L

Solid Editing Q’\Taper —

Offset Faces
N
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o Select the front face of the model and press ENTER; the message, “Specify the offset distance:”
appears in the command line.
e Type -10 in the command line and press ENTER; the face will be offset.

Press the Esc button to exit the “Enter a face editing option” shortcut menu displayed. For better
visibility, delete the sketch lines.

Extrude

Move

Rotate
Offset
Taper

Delete
Copy
color
mAterial
Undo

e eXit

e Create a cylinder of 12 mm diameter and 10 mm length at the center of the polysolid, as shown.
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o Create a truncated cone with the following dimensions.

Base radius: 4 mm
Top radius: 2 mm

Height: 30 mm

Using the 3D Rotate tool

The 3D Rotate tool is used to rotate objects about an axis. You can define the axis of rotation by using the
Rotate Gizmo tool. The Rotate Gizmo tool will be displayed when you invoke the 3D Rotate tool and select an

object.

e Click Home > Modify > 3D Rotate on the ribbon.

Insert  Annotate  View
LJ.I_U’ B¢ DY
(2 @L\,O AN
4 Ahl €8 -
Modify ~
Select the recently created truncated cone and press ENTER; the Rotate Gizmo tool will be displayed.
Select the center point of the front face as the base point; the Rotate Gizmo tool will be moved to the

selected point.
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o Select the Z-axis (Blue ring) of the Rotate Gizmo; an axis line is displayed along the Z-axis.
o Type 270 as the rotation angle and press ENTER; the cone will be rotated by 270 degrees.

e Click the Move button on the Modify panel and select the cone. Press ENTER to accept.
e Select the base point and the destination point as shown below; the cone will be placed at the
destination point.

Designation Point

Base Point

o  Select the cone; the Move Gizmo tool will be displayed on it.
e Select the Y-axis (Green arrow) of the Move Gizmo tool and move the cursor toward right.
e Type5 in the command line and press ENTER; the cone will be moved through 5 mm.
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Using the 3D Polyline tool

The 3D Polyline tool is similar to the Polyline tool, except that you can create a polyline by specifying
coordinate points in three dimensions. Also, you can only create straight lines using this tool.

e Change the Visual Style of the model to Wireframe.
e (lick Home > Draw > 3D Polyline on the ribbon.

A=
SHL- -
_,-\J' '/' O ¥

ORMEOR

-

Draw =

o Select the center point on the front face on the cylindrical object.
e Move the cursor toward right and select the center point on the back face of the cylindrical object.
e Press ENTER; the 3D polyline will be created.
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Creating a 3D Polar Array

You can create a 3D polar array by using the Polar option of the 3DARRAY command. This option is similar to
the 2D Polar Array tool. The only difference between these two tools is that you need to specify an axis of
rotation in 3D polar array, whereas in 2D Polar array you need to specify an axis point. The axis of rotation in
3D polar array can be specified by selecting two points. This allows you to create a 3D polar array about any
axis in the 3D workspace.

e Type 3A in the command line and press ENTER.
o  Select the truncated cone from the model and press ENTER.
e Select the Polar option from the “Enter the type of array” shortcut menu displayed; the message,

“Enter the number of items in the array:” appears.

You can also select the Polar option from the command line

e Type 6 in the command line and press ENTER; the message, “Specify the angle to fill (+=ccw, -=cw)
<360>:" appears in the command line.

Note: You need to type + with the angle value to create the polar array in counter clockwise direction and

type - with the angle value to create it in the clockwise direction.

e Press ENTER to accept 360 as the fill angle; the message, “Rotate arrayed objects? [Yes No] <Y>:”
appears in the command line.

o Select the Yes option from the command line; the message, “ Specify center point of array:” appears.

e Select the first and second points of the axis as shown in figure; the polar will be created.
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¢ Change the Visual Style to the Shades of Grey.
e Perform the Union operation to combine all the objects.

Using the Shell tool

The Shell tool is used to convert a solid object into a thin walled hollow object. You
need to first select the object to be shelled, and then select the faces to be removed and B
enter the thickness of the walls. — =hell
e Click Solid > Solid Editing > Shell on the ribbon. BShe"
o Select the solid model; the message, “Remove faces or [Undo Add ALL]:"” —
appears. vj Check

o Select the front face of the cylindrical object. e

e Press and hold the SHIFT key, and then press the middle mouse button on drag; U.' Separte
the model will be rotated. l/j Eiean

e Select the back face of the cylindrical object. —




Solid Editing & Generating 2D Views

Q

o Press ENTER; the message, “Enter the shell offset distance:” appears.
e Type 4 in the command line and press ENTER; the cylindrical object will be shelled.
e Select the eXit option from the command line.

Q

Using the Chamfer Edge tool

The Chamfer Edge {] tool is used to bevel sharp edges of a solid object. When you chamfer an edge, a wedge

is created automatically and the Boolean operation is performed to subtract it from the solid object.

e Click Solid > Solid Editing > Chamfer Edge @ on the ribbon, as shown.

B

Fillet Edge

=
‘; Fillet Edge

@ Chamfer Edge r—

e Select the outer circular edge of the cylindrical object.
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Using the Section Plane tool

@)
Section
Plane

Select the Distance option from the command line; the message, “Specify Distancel or [Expression]
<1.0000>:" appears.

Type 2 in the command line and press ENTER; you will notice that preview of the chamfer changes.
Also, the message, “Specify Distance2 or [Expression] <1.0000>:” appears in the command line.

Type 1 in the command line and press ENTER.

Press ENTER twice to the chamfer as shown in figure.

The Section Plane tool is used to create a translucent cutting plane passing through a solid object to
show the inside portion of it. This tool is very useful when the inside portion of the solid is not visible.
You can move this cutting plane dynamically to view the inside portion at different locations of the solid.

To create a section plane, click Solid > Section > Section Plane on the ribbon; the message, “Select face
or any point to locate section line or [Draw section Orthographic Type]:” appears.

Select the Orthographic option from the command line.

Now select the Right option from the “Align section to” shortcut menu displayed to display the object
with solid plane, as shown.

Command :
Ll Command: _sectionplane Type = Plane
A

Bottom

'~ SECTIONPLANE Select face or any point to locate section line or [Draw section Orthogpaphic

Model

Layout! , Layout2 O+
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You can also create the section plane at a required angle by selecting the center point and defining the
second point at the required location, as shown.

Using the Live Section tool

The Live Section tool is used to make one side of the section plane invisible. When you create a
section plane by selecting plane, one side of the section plane will be invisible automatically. However, when
you create a section plane by selecting points, you need to use the Live Section tool to make the one side

invisible.

e Click Solid > Section > Live Section on the ribbon. Next, select the section plane; one side of the
section plane will be hidden as shown in figure.
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f s

7 Add )
Section L. 2

Plane Lﬂ; Generate Section

l Section ¥ y |

e Again, click the Live Section button from the Section panel and select the section plane; the hidden

side will be retained.

e Save the file as Example 3.

Creating Drawing Views
In Chapter 5, you have learned to create multi view drawings using the standard projection techniques. Now,
you will learn to automatically generate views of a 3D model. The tools to generate drawing views are available

in the Layout tab of the ribbon.

o
T [_CD 1 Rectangular ~ = ‘_‘—’ (@A) | F o [ — i
A [E e (9 - ] L;} D.—' [ v [,U s E?} B2  Metricso -
5 1
New Page | InsertView :_f R Base Projected Section  Detail Edit Edit Symbol || Auto | Update 2 | Metrics0 =
> Setup i Lock ~ T k: k View Components  Sketch |Update| View N ‘
Modify View ‘ Update Styles and Standards 3

Create View

Layout Layout Viewports 3
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Setting the Drafting Standard

Before you start generating the drawing views of 3D model, you need to specify the 5ot | Layout | Express Tool
drafting standard. This defines the way the views will be generated. To specify the
drafting standard, click Layout > Styles and Standards > Drafting Standard . Heres =

(inclined arrow) on the ribbon; the Drafting Standard dialog box appears.
Styles and Standards *1

¢ In the Drafting Standard dialog box, set the Projection type to Third angle.

£2 | Metric50 v

=

A Drafting Standard X
Default for new drawing views
Projection type Thread style
First angle
Third angle %E g%g
% A
Shading/Preview

Shaded view quality

100 DPI v
® O
Preview type

Shaded v

oK Cancel Help

e Examine the other options in the dialog box, as they are self-explanatory.
e  Click the OK button.

Creating a Base View

Base view will be the first view of the drawing. It can be any view (front, top, right, left, bottom, back) of the
model. But commonly, the front or top views of the model are generated first.

Mesh  Visualize  Parametric  Ins

e Open the Example 3.dwg, if it is not already opened. inoujar~ (fjjee

o To generate the base view of the model, click Home > View > Base > From Base t
Model Space on the ribbon; the message, “Select objects or [Entire model] [; .
<Entire model>:" appears in the command line. 47’& e

e Select the Entire model option from the command line; the model in the - B e —
model space will be selected and the message, “Enter new or existing
layout name to make current or [?] <Layout1>:" appears in the command line.

e Press ENTER to select Layout 1; the base view will be attached to the cursor and the message, “Specify
location of base view or [Type sElect Orientation Hidden lines Scale Visibility] <Type>:" appears in
the command line. Also, the Drawing View Creation tab appears in the ribbon.

e Specify the location of the view in the paper space, as shown below.

¢ Inthe Drawing View Creation tab, set the Orientation to Front.

e Select the Visible Lines option from the Hidden Lines drop-down.

e Set the Scale in the Appearance panel to 1:40.
e Click the OK button on the Create panel to create the base view; a projected view will be attached to
the cursor and you will be asked to specify its location. You will learn to create projected views in the

next section.
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e Press ENTER to exit the command line.

O EIR G 8RR 0 o

Home

M Autodesk AutoCAD 2020

Solid Surface Mesh Visualize Parametric Insert Annotate View Manage Outy

-

Model Space

Selection
Select

@ron g (]
(W Back -
& SW Isometric

Orientation

Start

Drawing1*

Hidden Lmes 4

Visible lines

V|5|ble and hidden ling Hidden Lines

i Shaded with visible li
Press F1 for more help

i Shaded with visible and hidden lines

Move

¥ Modify

B 140
Edge Visibility ~ 1 ‘$’ V x

OK  Cancel

Create

Visible lines.

Creating a Projected View

A projected view can be created from an existing view.

generated by projecting from a base view or any other existing view.

e To create a projected view, click Layout > Create View > Projected on
the ribbon, and then select the base view from the Layout 1; the

projected view will be attached to the cursor.

It can be an orthographic view or isometric view

e Move the cursor downward and specify the location of the projected

view as shown below.

Base |Projected| Section

-

Create View

Detail

=
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e Move the cursor diagonally toward top-right corner and place the isometric view as shown below.

e Select the eXit option from the command line to exit the command.

Creating Section Views

In Chapter 8, you have learned to create section views manually. Now, you will learn to generate section views
automatically from a 3D model. You can create different types of section views using the tools available in the
Section drop-down in the Create Views panel.

Creating the Section View Style

Section View Style defines the display of the section view and the cutting plane. To create a section view style,
click Layout > Styles and Standards > Section View Style on the ribbon; the Section View Style Manager
dialog box appears. Click the New button in the Section View Style Manager dialog box; the Create New
Section View Style dialog box appears. Type Example in the New Style Name box and click Continue; the
New Section View Style dialog box appears. In this dialog box, click the Cutting Plane tab and select the Show
cutting plane lines option, if it is not selected.
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Creating a Full Section View

To create a full section view, click Layout > Create Views > Section > Full on the ribbon. Next, select the base

view from the layout. After selecting the base view, you need to specify the start and end points of the cutting

plane. Select the start point of the cutting plane by as shown below. Move the cursor vertically upward and

specify the end point of the cutting plane.

N

=

2N
=

Specify end pointor &

Specify start point:  ERE[SE 3.9908 ———— A

<90°

Move the cursor toward right and click to specify the location of the section view. Select the eXit option to

create the section view.
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fran)
=

Select option

Hidden lines

Scale

Visibility

Projection

A Depth
Annotation a

hatCh

Move

— I

NCN NN

SECTION A-A
SCALE 1:40

Creating a Detailed View

A detailed view is created to enlarge and view small portions of a drawing.

e To create a detailed view, click Layout > Create Views > Detail >
Circular on the ribbon; the message, “Select parent view”
appears in the command line.

e Select the section view from the layout; the message, “Specify
center point or [Hidden lines Scale Visibility Boundary model
Edge Annotation] <Boundary>:” appears in the command line.

> M OB

(S| Co

>

Base Projected Section

Detail Edit

| View Cc

Create View

)

C: Circular <

(E—I Rectangular
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e Select a point on the section view, as shown below; the message, “Specify size of boundary or
[Rectangular Undo]:” appears in the command line.
e  Draw a circle similar to the one shown below.

-
1
8
7

\

= 5.1768

AY

e Next, place the detail view on the lower right corner of the layout, as shown.

B

DETAIL B
SCALE 3/8" = 1-0"

e Select the Smooth with border button on the Model Edge panel of the Detail View Editor tab.

-

Smooth

-) |
Smooth Smooth with  Jagged
withborder| connection line

| Model Edge |

e (lick Detail View Editor > Edit > OK on the ribbon; the detail view will be created.

DETAIL B ﬁ DETAIL B
SCALE 3/8" = 10" ~ SCALE 3/8"= 10"
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Questions:

Which tools is used to model a object in 3D space?

Which tool is used to align one solid with another?

Which tool is used to create fillets or rounds on the solid object?

Which tool is used to make parallel copy of faces of a 3D object

Which tool is used to convert a solid object into a thin walled hollow object.

S e

Which tool is used to make one side of the section plane invisible.

Exercises

Create 3D models using the drawing views and dimensions.
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Create 3D models using the drawing views and dimensions.

Exercise 2;
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Exercise 3
Create 3D models using the drawing views and dimensions.
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Exercise 4;

Create 3D models using the drawing views and dimensions.
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