Learning Objectives
Wednesday, February 1, 2023 1:48 PM

Learning Objectives

Use AutoCad to prepare orthographic views of a 3D object

Learn how to develop a top, front and side view orthographic projections
Learn the tips for developing orthographic projections

Learn how to layout the projection on the AutoCad Drawing Space

Learn how to dimension the projection drawing.

it

Homework Assignment 4

1. Draw three orthographic views (top, side and front) of the 3D object shown
below. Include the dimensions on the drawing in a different layer using a red
font. Make sure that the drawing is neatly arranged in the drawing space as
seen in Example 3 and that the drawing is dimensioned as seen in Example 1

(100 points).

Front

Drawing units below are in cm.
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AutoCAD Helps

Wednesday, February 1, 2023 1:48 PM

Resources from AutoDesk

https://help.autodesk.com/view/ACD/2022/ENU/

https://knowledge.autodesk.com/support/autocad/learn?sort=score

Workbooks
https://my.civil.utah.edu/~bartlett/CVEEN%201400/workbooks/Work%20Book%
201%20-%20Basics%200f%20Autocad%20(1).pdf

https://my.civil.utah.edu/~bartlett/CVEEN%201400/workbooks/Work%20Book%
202%20-%20Basics%200f%20Autocad%20(2).pdf

Video

https://knowledge.autodesk.com/support/autocad/learn-
explore/caas/video/youtube/watch-v-TBeDavqglOlk.html

(50 minutes long)
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https://knowledge.autodesk.com/support/autocad/learn?sort=score
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Opening Standard Drawing Sizes

Wednesday, February 1, 2023 1:48 PM

Standard US engineering drawing sizes according ANSI/ASME Y 14.1 "Decimal inch drawing sheet size and formats" below:

Size
ANSI

{mm) {inches)
ANSI A 2159 x279.4 85x1
ANSI B 279.4 x 431.8 11 x 17
ANSIC 431.8 x 558.8 17 x 22
ANSI D 558.8 x 863.6 22x3 C—
ANSIE 863.6 x 1117.6 34 x 44

Opgning a standard drawing template

AUTODESK
CIVIL 3D 2022

m Select Template
Look in: * Template v = Views ~ Tools ~

Name A Preview
“PTWTemplates
" SheetSets

@_Autodesk Civil 3D (Imperial) NCS.dwt

[& _Autodesk Civil 3D (Metric) NCS.dwt

[&] acad -Named Plot Styles.dwt

[&} acad -Named Plot Styles3D.dwt

@acad.dwt

[Bacad3D.dwt

[& acadISO -Named Plot Styles.dwt

[&} acadISO -Named Plot Styles3D.dwt

@acadiso.dwt

@acadisﬁD.dwt

@Tutorial-iArch.dwl é—

@Tulor?al»leg T'-J‘ e: A utoCAD Template

@Tulorlal»mArri‘m_ KB

B Tutorial-mMf pate modified: 1/14/2021 2:31

< >

Tutorial-iArch.dwt
acad.dwt
acad E size with title block.dwt

Browse templates...

Get more templates online...

: -
File name: |
-

Create sheet set...

Files of type:  Drawing Template (*.dwt)

© Steven F. Bartlett, 2023
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Saving Files
Wednesday, February 1, 2023 1:48 PM

‘l' Saving Files

ERFEELIS«-

NS

Save a copy of the drawing

. Drawing
@ Save the current drawing to the default

drawing (DWG) file format.

Drawing to AutoCAD Web & Mobile
Save the current drawing to AutoCAD
Web & Mobile.

Drawing Template

Create a drawing template (DWT) file in

which can be used to create a new
Import drawing.

Drawing Standards

Create a drawing standards (DWS) file
which can be used to check the
standards of a drawing.

Export

Publish

Other Formats

Print Save the current drawing to a DWG,
i DWT, DWS, or DXF file format.

Drawing

i Save Layout as a Drawing
Utilities

Save all visible objects from the current
layout to the model space of a new

Cloge drawing.

Options Exit Autodesk AutoCAD 2022

HW4_Lastname_Firstname.dwg &——
HW4_Bartlett_Steven.dwg <
DO THIS FOR THE REMAINDER OF THE SEMESTER FOR ALL SUBMITTED

FILES. HOWEVER, CANVAS CANNOT READ DWG FILES, SO SUBMIT THEM AS
PD FILES. THIS PROCESS IS EXPLAINED IN THE NEXT FEW PAGES.

© Steven F. Bartlett, 2023
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Printing Files to pdf format

Wednesday, February 1, 2023 1:48 PM

Output the drawing to a plotter or other device

A £
D Plot

Plot a drawing to a plotter, printer, or

file

E Open

Batch Plot
= Sooa Publish multiple sheets or drawings to a
oml plotter, printer, DWF or PDF file.

Save As Plot Preview
Display the drawing as it will be plotted.

Import 5 = =
View Plot and Publish Details

Display information about completed

Export plot and publish jobs.

Page Setup
Publish Control the page layout, plotting device,
BS paper size, and other settings for each
new layout.

3D Print
ﬁ Drawing - Sends solid objects and watertight

meshes to STL file or Autodesk Print
Utilities 5
Studio (if available)

Manage Plotters
-

Options Exit Autodesk AutoCAD 2022

1 Page setup Plot style table (pen assignments)
Name: <None> v Add... None v K
Printer/plotter Shaded viewport options
Name: 8 AutoCAD PDF (General Documentation).pc3 €= | Properties... e dicolaved
Plotter: DWG To PDF - PDF ePlot - by Autodesk <= Quality Normal v
k—z6.0°
Where: File oz U“ 100
W n
Description: 7z 5
W 7 Plot options
Plot to file PDF Options... T [JPiot in background
) Plot object lineweights
Paper size Number of copies
X - D Plot transparency
ARCH D (36.00 x 24.00 Inches) G 3 i 2 :
Plot with plot styles
Plot area Plot scale Plot paperspace last
What to plot: Fit to paper $ [[JHide paperspace objects
Extents v [JPlot stamp on
Scale: Custom
[[]save changes to layout
Plot offset (origin set to printable area) 1 inches 2 i Drawing orientation
X:; | 9:807087 ‘ [“] Center the plot 1.015 O Portrait
y: 0.000000 [ scale lineweights e
[[]Plot upside-down

Preview... Apply to Layout E‘ Cancel Help @

T

T

mrrr
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Printing Files (cont.)
Wednesday, February 1, 2023 1:48 PM
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Introduction to User Interface
Wednesday, February 1, 2023 1:48 PM

2 bartlettTD83D -

2 Create E o W e
(o t N = Bylayer ~
ine Polyline Circle  Arc . !
- - m- B roy . 5 ES r - o Bylayer

el
% ”
Group ——  Measure

Draw ~ Modify Annotation ¥ Layers Block * Groups ¥ Utilities ~

Drawing1

v E/j Endpoint
/ Midpoint
v @ Center

[2] Geometric Center
« s

MoDEL St -2 -BXA V- B+ %P W o Node

O Quadrant
v )( Intersection
e Lines, Polylines, Circle, Arcs v — Extension

o Dynamic mode <on> for angle and length & Insertion

-4 Perpendicular

r(’) Tangent
/{u Nearest

0 13.76,912,000 PAPER fam L & v L v £ T~ g L &~ +
o Object Snap <Osnap>

0 -9.08,16.62,000 PAPER *m b & v Y v £ T~ g

&

-4 Apparent Intersection

// ETE

Object Snap Settings...
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Drawing Lines - Setting up the dynamic input
Wednesday, February 1, 2023 1:48 PM

®A-

v Coordinates

v Model Space

oo
]

Grid

ﬁ
o=

MV Snap Mode
Infer Constraints
v Dynamic Input

Ortho Mode
Polar Tracking

Isometric Drafting

T Object Snap Tracking

distance Specify next point or

¥ DYNMODE Entenr Enter new value for DYNMODE <3>:

Enter new value for DYNPROMPT <1:

¥ DYNPROMPT Enter new value for DYNPROMPT <1>:

Use the tab key to toogle between
these input boxes. Hit enter key

when done
© Steven F. Bartlett. 2023
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Drawing Lines - Trimming (cont.)
Wednesday, February 1, 2023 1:48 PM

Bylayer ~
‘‘‘‘‘

Create a ® W eylayer
. =

M,

o

Pr Bylayer ~

SENy 2 g=rcs (cont.)

Trim to make this

TRY THIS IN CLASS USING THE TRIM COMMAND.
REMOVE THE CORNER OF THE BOX AS SHOWN IN THE
BOTTOM RIGHT DRAWING.

© Steven F. Bartlett, 2023
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UNITS for drawing space

Wednesday, February 1, 2023 1:48 PM

In the command line, type units and the below screen will appear.

B=1~ UNITS

Change the Type to Decimal and Precision to 0 and the Insertion Scale to Unitless.

m Drawing Units

Length Angle
Type: Type:
Decimal e w Decimal Degrees e
Precision: Precision:
0 = = 0 ~
["] Clockwise

Insertion scale

Units to scale inserted content:

Centimeters

| »

Sample Output
220
3<45,0

Lighting

Units for specifying the intensity of lighting:
International

w

Cancel Direction...

Help

© Steven F. Bartlett, 2023
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UNITS for dimensioning

Wednesday, February 1, 2023 1:48 PM

Autodesk AutoCAD 2022 Drawingl.dwg

* EEH~,L' 8 e

Home Inse Parametr Managqe Jutput I ea i Apr
) @ = > Move O Rotate % Trim - 4 A "_“‘ 1 Linear - @ & Create
L =i _\ b =27
o3 Copy A\ Mirror ," Fillet -~ \' i) /° Leader - - g Make Current Edn
I_mo Polylmo Circle  Arc y " Iex! Dimension Layer 7 Insert
v v % - D—e\‘: Stretch D,] Scale 85 Amay - & Table Properties =% Match Layer x V =

Draw ~ Modify Annotation
A,' Standard

<4 Standard

r 1.7784%‘ h 1.7784 4‘

Standard

Start Drawing1*

= ][Topl[2D Wireframe]

A Annotative

Manage Dimension Styles

Manage Dimension Styles...

Press F1 for more help

© Steven F. Bartlett, 2023
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UNITS for dimensioning (cont.)
Wednesday, February 1, 2023 1:48 PM

mDimension Style Manager X

Current dimension style: Standard

Styles: Preview of. Standard
A Annotative Set Current
New...
Modify... €——
Override...
LY Modify Dimension Style: Standard
Compare...
.ines Symbols and Arrows Text Fit  Primary Units Alternate Units Tolerances
Linear dimensions
List: Description Unit format Do P — =
Standard
Al styles 2
Precision 0 < ™
Don't list styles in Xrefs
Fraction format: Horizontal
Decimal separator: '." (Period) b
Round off 0 «——-
Prefix:
Suffix:
Measurement scale
Scale factor: 1.0000 =

[] Apply to layout dimensions only Angular dimensions

Zero suppression

1 Units format: Decimal Degrees v
[ ILeading [ Trailing
Sub-unfs factor 0 feet Precision: 0 v
100.0000
0 inches Zero suppression

Sub-unit suffix: Oinches .

|_lLeading

[ Trailing

© Steven F. Bartlett, 2023
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Dimensions - Font Size
Wednesday, February 1, 2023

Text appearance
Text style:

Text color:

Fill color:

Text height:

Fraction height scale:

Text placement

Vertical:
Horizontal:

View Direction:

Offset from dim line:

ﬂModify Dimension Style: Standard

Lines Symbols and Arrows Text

Fit

Standard
M ByBlock

O None

E] Draw frame around text

Above

Centered

Left-to-Right

© Steven F. Bartlett, 2023

0.75

0.06

1:48 PM

Primary Units Alternate Units Tolerances

5/ n

o
©
/ Q
/ y
y S
L 4
Y f
&

Text alignment

(O Horizontal

@ Aligned with dimension line

(O 180 standard

Cancel

CLOSE <—

Help

L4 - Orthographics Projections Page 16
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Dimensioning
Wednesday, February 1, 2023 1:48 PM

Output  Add-ins  Collaborate / Express Tools

*— Trim ~ A l‘f " [~ Linear ~
- , e

{ Fillet - Text Dimension /° Leader ~ Layer
5o Amay ~ y EEH Table Properties
e W Annotation ¥
- e pf' M A-Electrical
- % i M A-Plumbing
-0 ot W A-Walls
ko ri-—': o A-Windows
L :rs If B Defpoints
o E o Dimensions
B E g’ B Elevation
- uf' M No Print
v ke o Reference
"L gf' B Section AA
o o Text
‘e d\ M Title Block
: :I:-li\ Viewport

1. From the home menu tab, select the layer box.

2. Change the active layer from layer O to layer 1. From the home menu tab, select Dimension
Dimensions. Note that the default color for this layer 2. Select Object for Dimensioning in the
is red. This is the color we want for our drawing. drawing space. The dimension line will be
created.

3. Pull away (downward) to set the distance for
dimension away from the object line

© Steven F. Bartlett, 2023
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Preparing Drawing Space for Printing

Wednesday, February 1, 2023 1:48 PM
Annotate  Parametric  View
View Manage Output Add-

N ] [E Page Setup Manager €————

Move C Rotate \& Trim ~ gd View Details
y = % w

Copy /N Mirror { Fillet I &2 Plotter Manager

oo <
Stretch E Scale  pg Array ( Plot N

Modify ~

='
C t layout:  D-Size Layout
| urrent layo ize Layo

rawing1* X +
|

Page setups
Current page <None= ;
Set Current

Architectural-imperial
Architectural English -no output device

Output

xport:

age Setup:

Page setup Plot style table (pen assignments)
Name: <None> :“! None o
[ Display plot styles
Printer/plotter
Name: 7 AutoCAD PDF (General Documentation). Properties
ﬁ { )pe3 Shaded viewport options
Plotter: DWG To PDF - PDF ePlot - by Autodesk As displayed
k—36.0"—4 |
Where: File r 1
[ Quality Normal
Description: A |3
| ‘ \ 100
POF Options... "
Paper size Plot options
ARCH D (36.00 x 24.00 Inches) [/]Plot object lineweights
["]Plot transparency
Plot area Plot scale Plot with plot styles
What to plot: 1 Fit to paper Plot paperspace last
Extents Scale: 1155 ["]Hide paperspace objects
Plot offset (origin set to printable area) 1 inches ~ =  Drawing orientation
y: 14352894 [ Ceartér the plot s O Portrait
units Aj
9.030537 (®) Landscape
A£ [ Scale lineweights -
0 e ["]Plot upside-down
et | |

New...

Modify... b

Import...

© Steven F. Bartlett, 2023
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Preparing Drawing Space for Coordinates (cont.)
Wednesday, February 1, 2023 1:48 PM

Note that the title block is too small and needs to be enlarged. Do this by typing Scale in
the command box and select the title block.

© Steven F. Bartlett, 2024
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Preparing Drawing Space for Coordinates (cont.)
Wednesday, February 1, 2023 1:48 PM

Autodesk AutoCAD 2019 - STUDENT VERSION  Drawing] dwg

- SCALE Specify base point:

octs: Specify opposi

Select the base point in the lower left-hand corner of the drawing. Push the cross-hairs
to the right and the drawing box will increase in size.

Autodesk AutoCAD 2019 - STUDENT VERSION  Drawing1 dwg

The Scale 1:5 allows for drawing objects to fit on the “D” size drawing. (Remember we
need enough room for the all objects and the dimension lines)

© Steven F. Bartlett, 2024
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Preparing Drawing Space for Coordinates (cont.)
Wednesday, February 1, 2023 1:48 PM

Strike the enter key.

Autodesk AutoCAD 2019 - STUDENT VERSION  Drawing! dwg

Autodesk AutaCAD 2019 - STUDENT VERSION  Drawing1 dwg

D-Size Layout, +

Select the second point at the lower corner of the drawing and drag the title block back
onto the paper.

© Steven F. Bartlett, 2023
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Preparing Drawing Space for Coordinates (cont.)
Wednesday, February 1, 2023 1:48 PM

D-Size Layout

Autodesk AutoCAD 2019 - STUDENT VERSION  Drawing!.dwg

D-Size Layout

© Steven F. Bartlett, 2023
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Preparing Drawing Space for Coordinates (cont.)
Wednesday, February 1, 2023 1:48 PM

Autcdesk AutoCAD 2019 - STUDENT VERSION  Drawing1.dwg

funtpdesk AutoCAD 2019 - STUDENT VERSION  Drawing1.dwg

D-Size Layeut

] i lWoark Book 1 - Ba: B Lectur . ™ i B & 8 [Pautodskinccan: .
Move the UCS back to the lower-left corner of the drawing by typing UCS
(User Coordinate System) in the command line.

© Steven F. Bartlett, 2023
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Preparing Drawing Space for Coordinates (cont.)
Wednesday, February 1, 2023 1:48 PM

Autadesk AutaCAD 2075 - STUDENT VERSION  Drawing.dwg

= UCS Specify origin of UCS or [Face NAmed DEject Pravious View World X ¥ 7 Zawis] <wWorlds:

Click on the lower-left corner of the drawing to move the coordinate system to that
location and strike the enter key.

Autodesk AutcCAD 2019 - STUDENT VERSION  Drarwing1 dwg

L4 - Orthographics Projections Page 24



Isometric versus Orthographic View
Wednesday, February 1, 2023 1:48 PM

orthographic 1sometric

https://o.quizlet.com/jyokiXbOTBX3eEJKoz4G4A.png

© Steven F. Bartlett, 2019
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https://o.quizlet.com/jyokiXb0TBX3eEJKoz4G4A.png

Preparing Drawing Space for Coordinates (cont.)
Wednesday, February 1, 2023 1:48 PM

Turn on the coordinate system by selecting the pop-up menu at the bottom of the screen, then select
coordinates in the pop-up menu. The coordinates will then be displayed.

Hwd _bartlett_steven_recover*

Verify that your drawing object(s) will fit in these dimensions. Remember to
account for dimension lines. For this homework, we need about 140 units
in the x direction.
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Orthographic View of a 3D Projection

Wednesday, February 1, 2023 1:48 PM

ORTHOGRAPHIC PROJECTION.

Top
7> >
. <
\ . . .
e L Sk ThIS is a'hldden
line. This type of
3D Representation 2D Orthographi%}/ojection line shows an
[/

interior line or
feature that is
present in the 3D

T object but is not
op .
Lop directly
S}b‘@ 1 observable from
\ ¢ the particular view
@e? being drawn.
Hidden lines are
usually shown as
dashed or dotted
lines.
/ Dashed line
o ™S \
*‘?:rg, _______
I
&-@G
Bottom Dotted line
[6 Principal Views |

https://civilseek.com/orthographic-projection-drawing/

© Steven F. Bartlett, 2019
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https://civilseek.com/orthographic-projection-drawing/

Orthographic Projections
Wednesday, February 1, 2023 1:48 PM

Orthographic Projection

Note: This video does not have sound. It shows construction of the top, front
and side orthographic projections for an isometric drawing.

© Steven F. Bartlett, 2019
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https://www.youtube.com/watch?v=PXgkBadGHEE

Examples

Tuesday, January 29, 2019

1:48 PM

ISOMETRIC VIEW

| 52
| | — 1] f— ’
11 | i
I f T
18 T -
r .
11 | ]
I TOP VIEW
40
|
: | 4 AT
= {:} — : - — {::} 32
| Endal
I I I
@16 36 32 —= ng
R16 FRONT VIEW RIGHT VIEW

https://www.mycadsite.com/tutorials/level 1/orthographic-projection-in-AutoCAD-tutorial-1-12.htm

Example 1 (Note for your assignment, you do not need to include the isometric

view that is shown in the upper right corner of the drawing.)

TOP

http://faculty.arts.ubc.ca/rgardiner/crslib/drft 1/orthint.htm

Example 2 - Orthographic projection of a

house.

© Steven F. Bartlett, 2019
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https://www.mycadsite.com/tutorials/level_1/orthographic-projection-in-AutoCAD-tutorial-1-12.htm
http://faculty.arts.ubc.ca/rgardiner/crslib/drft_1/orthint.htm

Examples (continued)
Friday, January 27, 2023 1:48 PM

Bed 2 M LX—1T—T1 Deck
14x11 Rowder 12“13]
o] :
: : Living
I 22'x15"°
Parlor Foyer I , e
]Eﬂngu -..\‘ o —— = ——~ .__.
Dlnin? IZ(H' B _
13'x12 14x12 °
Porch — === JE
r - Pantryg—. ‘\ \
L deliScr'd. |
_{Porch |
Garage [f 8x14
29'x22

- -
53l_ﬂll

Floor Plan (top view inside)

© Steven F. Bartlett, 2019
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Examples (cont.)
Friday, January 27, 2023 1:48 PM

https://www.houseplans.pro/pla
ns/plan/10079

Left View

L= H

22'-1l B/B"

RIGHT ELEVATION

Right View

REAR ELEVATION

Rear or Back View
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https://www.houseplans.pro/plans/plan/10079
https://www.houseplans.pro/plans/plan/10079

Examples (continued)
Tuesday, January 29, 2019 1:48 PM

PLAN

LAN

FRONT \

h* ............ | I\

FRONT

Example 3. (This example shows proper layout of the object, but does not include
dimensions. You must include dimension for your assignment).

https://www.tes.com/teaching-resource/orthographic-worksheet-11294520

© Steven F. Bartlett, 2019
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https://www.tes.com/teaching-resource/orthographic-worksheet-11294520

Making Orthographic Projections

Tuesday, January 29, 2019 1:48 PM

Engineering Drawing Orthographic Projection lecture | Vidyalankar Classes

© Steven F. Bartlett, 2019
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https://youtu.be/TsTCaHYl9oo

Making Orthographic Views in AutoCAD

Tuesday, January 29, 2019 1:48 PM

AutoCAD Orthographic Projection Example 1 [Multi View Drawing]

© Steven F. Bartlett, 2019
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https://www.youtube.com/watch?v=nLVnYHbW39E

Tips

Tuesday, January 29, 2019 1:48 PM

Selection of View.

Following points should be kept in mind at the selection of view,

1. The more detailed view should be selected.

2. The selection of view with maximum detail should be made.

3. The selection of view with more internal details should be made.
4. The selection of view of required details should be made.

From <https://civilseek.com/orthographic-projection-drawing/>

Rules of Orthographic Drawing.

Following rules should be followed while forming orthographic drawing.

1. Front view and top view always form over/under each other. That is top view is
at the top of the drawing and front view is at the bottom.

2. The front view shows the length and height of an object. (Length = x-direction,
Height = z-direction).

3. The side view shows the breadth and height of an object. (Breath = y-direction,
Height = z-direction.

4. The top view shows the length and breadth of an object.

5. Side view is placed beside the front view.

6. Projection line always forms by the meeting of two surfaces.

7. The hidden detail of an object is always shown by a dashed or dotted line. This
is called a hidden line.

From <https://civilseek.com/orthographic-projection-drawing/>

z-direction

y-direction

> . .
- x-direction

© Steven F. Bartlett, 2019
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https://civilseek.com/orthographic-projection-drawing/

vs)
~

Q

uary 29, 2023 1:48 PM

L4 - Orthographics Projections Page 37




+

wn
®

. bar

)

L

)
o
A

L4 - Orthographics Projections Page 38




