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What is CAD? Autodesk

« Computer Aided Drafting » Capabllities:

* Autodesk is the most o 2D line drawings
popular drawing program o 3D constructions

* Many student versions o Rendering
available for free online at o Part Assemblies
students.autodesk.com
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http://students.autodesk.com

Workshop Goals

 What we'll cover: « What we won't cover:
o Setting up the workspace o Rendering
o Basic/common commands o External References
o Manipulating properties o Block creation
o Viewports and printing o Parts/assemblies
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Starting a New Drawing
ws‘fﬁzo Drafiing & Annotaten <AL

* The big Ais like the home
%  putton in MS Office or the File

& @ Create a new drawin "
- menu In Most programs
| New ’ . meing
Starts a new drawing with a selected
: drawing template file
|_ﬂ_/j“ Open -
* The default templat d
T e default te ale IS goo
E e % Creates a sheet set data file that manages
@ drawing layouts, file paths, and project =
E Save As $ Look in: I Template vl = @ ¥ B Vews v Tools ~
e 5 Preview
= Name Date modified 2
= Export : = PTWTemplates 2/28/2011 12:47 P,
SheetSets 2/28/2011 12:47 P
@ e : B acad 1/20/2010 217 AM | =
‘ A & acad3D 1/20/2010 2:19 AM
=, E acad -Named Plot Styles 1/20/2010 2:18 AM
V= Publish 4 R E acad -Named Plot Styl... 1/20/2010 2:18 AM
« E acadiso 1/20/2010 2:15 AM
@ & acadiso3D 1/20/2010 2:17 AM
Send ’ 5 ﬁ acadISO -Named Plot ... 1/20/2010 2:16 AM
; (B acadISO -Named Plot ... 1/20/2010 2:16 AM
Drawing , B Initial Setup-Architect... 1/20/2010 2:15 AM
Utilities & Initial Setup-Architect...  1/20/2010 2:14 AM
. B Initial Setup-Civil-Imp... 1/20/2010 2:14 AM ~
<4 I ’
EI Close ’
O ] N : B A CAD‘ i File name: cad dwt
ptions xit Auto ,
Files of type: lDrawing Template (".dwt)




Setting Up the Workspace

* The options window lets you set &
'~ your preferences within the drawi
le—i (51 Recent Documents .
e, BEEES ~» Snap and Aperture settings are o
 ER— - == totally personal basis

»

E Open @ structure.dwg
@ Drawing2.dwg

=

w@20 Drafting & Annotation ~§

v

F¥ Tree Studios 2.dwg ' {re— profile: <<Unnamed Profile>> *% Cument drawing: Drawing2.dwg
74 B s A | Files | Display | Open and Save | Plot and Publish | System | User Preferences | Drafting 3D Modeling | Selection | Profiles|
| I Save As » ™ half inch grid.dwg [ X , 1
AutoSnap Settings AutoTrack Settings
FS 16t site.dw , &
oo 3 || Marker [¥] Display polar tracking vector
=5 Export ’ Eﬁ modified-Site Plan.dwg { [@] Magnet [¥] Display fullscreen tracking vector
- 7. “ ‘ . 3
rﬁ 5865grade.dwg ’ || Display AutoSnap tooltip I Dimpley Ackollck fodkin
Print 4 e
@ @ 5865land.dwg [ || Display AutoSnap aperture box

Alignment Point Acquisition

@ Automatic

Shift to acquire

Send » AutoSnap Marker Size Aperture Size
[
Drawing >
tﬁ Utilities
D Sets the display size for the object snap target box, in pixels.
Close ’ 3 ;
Object Snap Options [Draﬂing ook Settiogs:: When Display AutoSnap Aperture Box is selected (or when
7] igriore haich objects APBOX is set to 1), the aperture box is displayed in the center of
— ST | 2 = z the crosshairs when you snap to an object. The aperture size
Exit AutoCAD | || Replace Z value with cument elevation [nghts Giyph Settiogs.. determines how close to a snap point you can be before the
[¥] lanore negative Z object snaps for Dynamic UCS magnet locks the aperture box to the snap point. Values range
& [Cameras Glyph Settings.. from 1 to 50 pixels. (APERTURE system variable)

OK || Cancel || Apply




Right Click Customization

-0
X )

Curment profile: <<Unnamed Profile>> "ﬁ Cument drawing: Drawing2.dwg ' i R I g h t- C I I C k S ettl n g S
[ Files | Display [ Open and Save [ Plot and Pubiish | System{_ User Preferences } Drafting | 3D Modeling | Selection | Profies| al SO p erson al
Windows Standard Behavior Priority for Coordinate Data Entry

[V] Double click editing ~) Running object snap p refe re n Ce

[¥] Shorteut menus in drawing area ") Keyboard entry

[ Right-click Customization... D ©) Keyboard entry except scripts
__-Il"'"

Displays the Right-Click Customization dialog box. This dialog <<Unnamed Profile>>

Insertion scale

% Curent drawing: Drawing2.dwg
Default settings when units are set to| box provides further definition for the Shortcut Menus in P : T —
Soiice conteat trie: Drawing Area option, (SHORTCUTMENU system variable) E | Right-Click Customization Iﬁ Selecti
[Inches vv] 1 | [] Tum on time-sensitive right-click:
o Hyperlink d Quick click for ENTER
Target drawing units: Longer click to display Shortcut Menu
[Inches '] [¥] Display hyperink cursor, tooltip, and shortcut menu Longer click duration: 250 | milliseconds
Default Mod
Fields Undo/Redo i

If no objects are selected, right-click means

[¥] Display background of fields epeat Last Command

[¥] Combine zoom and pan commands

[ Field Update Settings...

[¥] Combine layer property change , ) Shorteut Menu ive
i : : 3 5 Edit Mode
Block Editor Settings... Lineweight Settings... ‘ If one or more objects are selected, right-click means
Initial Setup... Default Scale List... epeat Last Command
") Shortcut Menu shortcut 1

OK J[ Cancel J

Command Mode
If a command is in progress, right-click means

° NTER

° Repeatlng COmmandS and ™ Shorteut Menu: always enabled

) Shortcut Menu: enabled when command options are present

meaning enter make the [ | ooy 3] [ Caresl ) [ 1w ]
drawing process faster




Preferences

<<Unnamed

geiévdjﬂ

Current profile:

Window Elements

Color scheme:  |Dark

[ Display scroll bars in drawi
[] Display Drawing status b;
[ Display screen menu

[¥] Show ToolTips
[¥] Show shortcut keys i
[¥] Show extended Tool

[¥] Show rglla R
(L Coos.. J}

Layout elements

[] Display Layout and Model
[] Display printable area

[¥] Display paper background

[¥] Display paper shadow:
[] Show Page Setup Managd!
[¥] Create viewport in new f:;l

[ Use large buttons for Toolf}

2 Number of sg|

Context:

2D model space

Sheet [ layout

3D parallel projection

3D perspective projection
Block editor

Command line

Plot preview

Preview:

Interface element:

Crosshairs

Grid major lines

Grid minor lines

Grid axis lines

Autotrack vector
Autosnap marker
Dynamic dimension lines
Drafting tool tip
Drafting tool tip contour
Drafting tool tip background
Control vertices hull
Light glyphs

Light hotspot

Light falloff

m

i Oétion_s

Current profile:

Color:

| 33,40,48 ~|
M Red

[ vellow

Green

[ cyan

M Blue

B Magenta

[ white

M Black

N R

* You can setthe c
of just about anyt
In the drawing

<<Unnamed Profile>>

:Q Current drawing:

Drawing2.dwg

Pickbox size

i

* The pickbox and grip

sizes will help you

manipulate your drawing

Apply & Clo

Selection preview

[¥] When a command is active

[¥] When no command is active

Gn'p_size

Grips

i

[ Grip Colors...

Visual Effect Settings...

Selection modes
[¥] Noun/verb selection

["] Use Shift to add to selection

[ Press and drag

[¥] Implied windowing

[¥] Show grips

[] Show grips within blocks

[¥] Show grip tips

Show dynamic arip menu

[¥] Allow Ctri+cycling behavior

Controls t

multi-func
[¥] Object grouping 100 Object selection limit for display of grips =~
[ Associative Hatch
Ribbon options
Contextual Tab States... ]
[ oK [ Cancel |[ Appy |[ Heb




Shaps, etc.

Orthographic

Snap to Grid Object Snap Dynamic Input

» Shap to Grid {
o cursor snaps to grid points Lﬂ"’ ) o e [ 2 5 el

+ Show Grid | |
o displays grid in model space Polar Snap
* Orthographic Show G

o constrains lines to 90deg angles

« Polar Snap
o constrains lines to other angle increments

* Object Snap

o Cursor snaps to points on objects

* Dynamic UCS

o shows UCS at all times
« Dynamic Input

Dynamic UCS

| /| Endpoint
,/ Midpoint
;:)‘ Center
o Node

¢¥» Quadrant

80
45
30

‘joil Intersection
|—-| Extension
£  Insertion
| Perpendicular

{_) Tangent
18

15
10
5

6 Nearest
\4\ Apparent Intersection

Parallel

Enabled

v Uselcons

o displays input text in space . | O == [
R Voce 4 P Disl’iiyl S T

| A= New folder (1).zip - ... g AutoCAD for Engir




Some Common Commands

« 2D Commands « 3D Commands
o Line o Extrude
o Rectangle o Union
o Circle o Subtract
o Polyline o 3D Rotate
o Trim
o Extend * Helpful Commands
o Offset o Units
o Move o Properties
o Mirror o Measure
o Scale o Dimension
o Rotate

THE
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Command Interface

* Line (L)
Parametnc View Manage * CIrCIe (C)
Bla.s00L - 48 5% 44 4+ * Rectangle (REC)

«O= A4 e ]
M L [ M:\fe a S AI[\ -/~ |+ | Unsaved Layer State v POIyllne (P L)
. & @ aa (1] Q %ef Oo -

Move (M)
Scale (SC)
Rotate (RO)
Offset (O)
Mirror (Ml)
Trim (TR)

Modify ~

Layers =

” | G} 2D Drafting &Annota B =AY P

LIGM Insert  nnotate Parmnet . siew  Nianzge  Output  Express Tools o -

A | | Linear ~

e /© Multileader ~
Multiline Text
ﬂ \,/ e [Jo ~ 2 [ Table

Draw ~ 1 y , Annotation v

Modify



3D Commands

- {03 3D Basics

2D Drafting & Annotation

2D Basics

()

Box
v

3D Modeling
AutoCAD Classic

Save Current As...

Workspace Settings...

Customize...

{:}30 Basics

Create =

Manage Output X
20U 0 oo o / ¢
E-u lE'crud::*Re olve Loft Sweep | Presspull jUnic n ISubtractl | Intersec

Edit =

You can rotate an object about the Xj |

or Y axis with the 3D rotate

comman

d (3R)

Express Tools

Line Polyg

Dra\u -

You can change the user
Interface to 3D Basics or
Modeling if you want to
use buttons, or you can
use keyboard entries

= EXT

= UNI

= SU

[D Polysolid @ (n = %‘,%
L’} Presspull E} @ «

e Extrude Smooth

1E
: NEr e
Object % 3D Rotate
Modeling Mesh In a 3D view
I




Units and Properties

s s B0R B 888588 85

* The units command will let you s U e SR S e

change the primary units you will be r——m—————

- - ] [No selection v] ’ + , & \I g }
drawing In B [oe
Color || ByLayer
Layer | c_detail
. . Linetype BylLayer
‘ =4 Properties wil ineype el oo
1 Lineweight | ByLayer
Angle Transparency ByLayer
Type: I I et yo u Thickness |0"
Decee Do change just — -
A Precision: g J Shadow display | Casts and Receives Shadows
Decimal :
ecima
iz 0 Plot style gl
Engc;?eenrg [ abo ut any- Plot style |ByColor
Sl'a rl](tJr?a ™ Clockwi . . Plot style table Plot Styles.ctb
cee S thina with Plot table attachedto | Mode
I I g Plot table type | Color dependent
nsertion scale View a
Units to scale inserted content: re S p e Ct to th e : 3 [icamer |2851'-10" '
Center Y ;785'-7 1/8"
inches b4 I -t d 1 -t CenterZ 0"
S e e C e I e I I I Height 4443'-57/16"
Sample Output Width [11325'-0 7/16"
11/2"2" 0" L= :
3"(45,0" Annotation scale |11
'UCSicon On Ygs
R UCS icon at origin ENo
I“'ght'ng UCS per viewport ?Yes
Units for specifying the intensity of lighting: UCS Name ;
[ EREETR v] Visual Style |2D Wireframe
[ QK Direction... ] [ Help ]




Measure and Dimension

 The measure
option has two
Important sub-
commands:
o Distance (DlI)
o Area (AREA)

* The dimension tool
has many options,
and displays the
measurement in
the drawing

A

Multiline Text
2

Spelling 3/16"

—
===

Measure

c::ah'l Distance

@ Radius
aasazacn

EQ] Angle
L} Area

eaasan|

’ | [l Volume

Clipboard |

| {03 2D Drafting & Annotation vl el 2 -l
m Parametric View Manage Output Express Tools o -
ABC Standar v '«—o‘ Standard -
Check ol (7'%0 Dimension 3 E Rl 71 a1 A A

“ ‘ Linear

ensions ~

/‘\y Aligned

@ Radius

/;\ Jogged

THE

Q Diameter

0 X 4
Y]X Crdinate
i

i } Angular
_~Q
4
{ ’/‘ Arc Length
o

ARC. B



Viewports

=
Output  Express Tools
EZ Ej;. 4| A | Linear -
[o Multileader ~

- Multiline Text Insert
-}~ x E] Table

Annotation ¥

e

AutoCAD 2011 Drawing2.dwg

Insert Annotate  Parametric

L2 e BIOIR| B
©- = . BaA -
O & & 88

Draw ~ Modify v

View Manage

HTA

£ Create
W)
~ £ Edit
‘@2 Edit Attributes ~

9 [JsyLayer = N g ¥ [;I:’]' X

Measure B Paste |__‘
v = - =

Clipboard

tilities v

Block ~

x
)] lViewport

= 1:10
General 1416

Color 1:20

Layer 1:30

Linetype 1:40

Linetype scale 150
typ 1400

Plot style

Lineweight

Paper Space
Viewport

Model Space

Transparency
Hyperlink
Geometry
Center X
Center Y
CenterZ
Height
Width
Misc
On
Clipped
Display locked
Annotation scale

Custom scale

UCS per viewport

Layer property overrides

Visual style
Shade plot
Linked to Sheet View

2D Wireframe
As Displayed
No

"l
\

/_0 Plot and Publish Job Complete  |X

G
n X

4] 4[> [h]y Model [NERRSN Layout2 /

"REGEN Regenerating model.
Comman . PSPACE
Command: Specify

No errors or warnings found

Click to view plot and publish details... v

[ Eossse~ [XIZ ISR E DRl

* Viewports In layouts h$l you arrange
ii

your drawings into org ﬁéeet

specific scales

[paper B /DR |

opposite
Command:

1 1 1. ... loo;oh




Setting up to Prin

* You can apply a

L

[
4| 4> D]\ Model B

page setup to your
ayout to make the
orinting process
guicker every time

New layout

From template...
Delete

Rename

Move or Copy...
Select All Layouts

Activate Previous Lavout

Activate Model Tab

Page Setup Manager...
BTN

rt Lavout as Sheet

Export Layout to Model...

Hide Layout and Model tabs

TCayoorey

® Command :

fA‘ Page Setup Manager

G (i) Learn about the

Y
0'3 Current layout: Layoutl Page Setup manager

Page setups
Current page setup: <None>

Selected page setup details
Device name: None
Plotter: None

Plot size: 8.50 x 11.00 inches (Landscape)

_Page Setup - Layoutl

Plot style table (pen assignments)

Page setup

-
Name: <None> ‘ None v} s

“| Display plot styles

Printer fplotter
Name: [i@ None i Properties

L2 = | Shaded viewport options
Plotter: None 1

Quality Normal v

Where: Not applicable

Description:  The layout will not be plotted unless a new plotter
configuration name is selected.

Paper size Plot options

| Letter (8.50 x 11.00 Inches) v -

. 4 | Plot transparency

Plot area Plot scale | Plot with plot styles
What to plot: Fit to pape || Plot paperspace last
Layout v Scale: I - v] Hide paperspace objects

Plot offset (origin set to printable area) 1 inches | = Drawing orientation

x: 0.000000  inch “enter the plot | O portrait | »
1 unit
1© Landscape I >

y: 0.000000 inch ] inewei =
I | Scale lineweights 7 Plot upside-down

)

(

l Cancel




More Topics to Investigate

 CAD has lots of options and « To download student

possibilities that you should versions or trials, go
explore on your own tO http://students.autodesk.co
o Lineweights and types * You can also find tutori
o Interface options and help on their websi
o Complex shapes on forums, or by pressi
o 3D modeling F1in CAD

o Rendering

o External References

o Bl * Questions?
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