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AutoCAD 3D - Chapter 1
L e 3D Interface
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1.1 Launch AutoCAD

1 Choose Start, Programs, Autodesk , AutoCAD from
the Windows program manager.

OR

2 Double-click the AutoCAD icon from your desktop. y

Workspaces

AutoCAD workspaces are sets of menus, toolbars and dockable windows
(such as the Properties palette, DesignCenter, and the Tool palettes
window) that are grouped and organized so that you can work in a
custom, task-oriented drawing environment

1 Click the Workspace Switching icon.
3 - =
R B 15) A (vl ]

75 Click 3D Basics and OK.

v | AutoCRD Classic

Save Current As..
| Workspace Settngs. .

Customize.

Display Workspace Label



AutoCAD 3D Tutorials

1.2 3D Basics Interface

The following is AutoCAD's 3D Basic interface. The 3D Basic
ribbons are as follows:

e Create

o Edit

e Draw

* Modify

e Selection

« Coordinates

o Layers and Views

The 3D Basic pulldown menus are as follows:

e Home

Render

Insert

e Manage

e Output

e Plug-ins

e Online

e Express Tools

Ko ) 01 S [
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1.3 3D Modeling Interface

The 3D Modeling panels are as follows:
e Modeling
e Mesh
« Solid Editing
e Draw
o Modify
e Section
* Coordinates
e View
¢ Selection
* Layers and Groups

The 3D Modeling pulldown menus are as follows
* Home
« Solid
e Surfaces
¢ Mesh
e Render
e Parametric
e Insert, Annotate, View, Manage, Output, Plug-ins,
Online, and Express Tools

i
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1.4 Viewports

ds Open
2 Click
3 Choose
4 Type

a drawing or create simple objects as shown below.
the dropdown menu in the shortcut tools and choose
Show Menu Bar. X

View, Viewports, 4 Viewports.

OR
-VPORTS at the command prompt
Command: -VPORTS

Enteranoption
[Save/Restore/Delete/Join/Single/?/2/3/4] 4: enter
Entera configuration option [Horizontal/Vertical/Above/
Below/Left/Right] <Right>: enter

Your screen will look something like the figure below with four views in one

AutoCAD drawing

B
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e el




AutoCAD 3D Tutorials

1.5 Preset 3D Viewports

1% Choose View, Viewports, New Viewports

2 Click the dropdown option for Setup and click 3D.
3 Choose Four: Right as the viewport option.
Dot e

o Vimpats Hamed Vewrcss

Newnsne

Standud vewsots
“Actve Mode! Corfigasion”
Srge
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1.6 Named Views

98 Choose View, Named Views...
2 Click the plus (+) sign beside Preset Views
3. Click NE Isometric, Set Current, Apply,and OK

Tip:
You can also choose View, 3D Views, and any of the preset 3D views
Yewports g
T3 tiamed Views
Vewpant preets
[ Create Camera Yewport
shonperctate bpts > 2 4
D1
v \?:dm & ot
gun
: Bt
ITT potion Path Animations... & ot
Dislay ' B
T Toobars... O
? S lsometrc
W1 Tioneile 5L IR
&) Wi 1sometrc
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1.7 Steering Wheel

SteeringWheels are menus that track the cursor over the drawing window,
and provide access to 2D and 3D navigation tools from a single interface.

SteenngWheels, or “wheels,” are divided into wedges; each wedge contains
a single navigation tool. You can start a navigation tool by clicking a wedge
or by clicking and dragging the cursor over a wedge.

Full Navigation Wheel

1 Click the Full Navigation Wheel icon
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2D Navigation Wheel (Zoom/Pan)

e ———
<" zo0m

View Object Wheel — Center a model and define the pivot point to use with the
Orbit tool. Zoom and orbit a model.
Center

ORIt
anmay
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Walk/Up/ Down

Rewind

Shortcuts

1 Right-click

.\

N\EEN

on the wheel to view shortcuts.

=12~

Mt View Object Wheel
Mind Tour Buldng Whee!
e Full Navigation Vheel

Full Navigation Wheel
Basic Wheels

Go Home

Fit to Wirdon

Restore Original Center
Level Camera

Increase Wolk Speed
Decrease Wak Speed

Heb,
SteeringWheel Settings...

Close Wheel
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Steering Wheel Settings

s Right-click  on the steering wheel and choose
SteeringWheel Settings. ..
M View Object Wheel

Mni Tour Buldng Whee!
M Full Navigation Wheel

Full Navigation Wheel
Basic Wheels

Go Home
Fit to Window

Restore Orignal Center
Level Camera

Increase Walk Speed
Decrease Walk Speed

st cpsaty
St rgen Kot
toohen 5 o
o o 0
1 s (i rereact s oo
et Mt
17 Corstran revmeact W 1o tha g e Ganerate thurkra! reviems for v hinges estsce of
Steerntheck
[ et et s o o Aeed
o

sy n o e e bt & nsrd et e ety s

Devoetdats | © Baboracaty vhee s van durgn accirs

) Cow] e
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1.8 VPOINT Command (Tripod)

Displays a compass and tripod for defining a view rotation. The compass
represents a two dimensional globe.

1. Choose View, 3D Views, Viewpoint
or
2. Type VPOINT at the command prompt.

Command: VPOINT
Rotate/<Viewpoint><-0.614,-0.614,0.500>:
PRESS ENTER

3 Click a point on the compass to define the viewing
angle

Point mn the center of the
compass 1s the “north pole”,
looking straight down at the

Middle nng of the
compass 15 the
requator”,  looking

dramng straight on at the
drawing
2 ~ Entire outer ring 151
Y = “south pole”, lookn;

straght up at the
v/
b4 drawang

Tripod

S
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1.9 VPOINT Command (Rotate)

Enters a rotation angle at the viewpoint prompt.

1) Type VPOINT at the command prompt.
Command: VPOINT
Rotate/<View point> <-0.614,-0.614,0.500>: R (enter)

Enter angle in XY plane from X axis <225>: 225
(enter)

Enter angle from XY plane <30>: 15 (enter)

Sl =
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1.10

DDVPOINT
Choose View, 3D Views, Viewpoint Preset.
or
Type DDVPOINT at the command prompt.
Command: DDVPOINT
Set a viewing angle by typing the From X axis and XY
Plane angle.
or
Pick a viewing angle in the 2 graphics Left graphic = From
X Axis
Right graphic = In XY Plane
Click OK.

From Freen
Kz Z50 Yt Pwe 150
SeloPnyen |

[0 ] [Comed | (b ]
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1.11 Plan View

1. Choose View, 3D Views, Plan View , World UCS.
or
2 Type PLAN at the command prompt.

Command. PLAN

Enter an opton [Current Ucs/Ucs/World]
<Current>: World

/
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AutoCAD 3D - Chapter 2
Thickness and Elevation
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2.1 Thickness Command

13 Begin a new drawing using a 3D Modeling workspace.
2 Choose View, Viewports, 2 Viewports
3 Press ENTER for the default of two vertical viewports.
4 Type PLAN and World in the left viewport.
5 Choose SE Isometric for the right viewport.
6. Type THICKNESS at the command prompt
Command: THICKNESS
Enter new value for THICKNESS <0 .0000>: 3
7 Draw a 5",2" rectangle using in the LINE command in the

left view

The lines will have a 3D “thickness” that can be seen in the 3D view.

-19-



AutoCAD 3D Tutorials

2.2 Change Existing Thickness

1 Select
2. Choose
3. Type

the object whose thickness you would like to change

(e.g. one line of the rectangle you drew in 2.1.

Modify, Properties...or right click and choose

Properties

a new line thickness X

“ Piopernies

e v o

B oere
o

Braver

Letar 000

The result is a new line thickness for the selected object

-20-
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2.3 Elevation

Stores the elevation for new objects relative to the current UCS for the current
space.

1 Type ELEVATION at the command prompt

Command: ELEVATION

Enter new value for ELEVATION <0.0000>: 1.00
two circles in the left view at the new elevation.

Note that they appear to be “floating” 1 unit above the
ground.

2 Draw

573 113
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2.4 Elevation Shortcut

il Type ELEV at the command prompt.
Command: ELEV
Specify new default elevation: <1.0000>: 2
Specify new default thickness: <3.000>: .5

2 Draw a new line in the left view to see the elevation and
thickness settings
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AutoCAD 3D — Chapter 3
Visualizing Your Model

¥

=23~
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3.1 HIDE Command

Regenerates a three-dimensional model with hidden lines

s Open a drawing with 3D objects and display in a 3D view
2 Choose View, Hide.

or
3 Type HIDE at the command prompt

Command: HIDE

o1~
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3.2 Visual Styles

A visual style is a collection of settings that control the display of edges

and shading in the viewport.

Open
Choose

a drawing with 3D objects and display in a 3D view.
View, Visual Styles and one of the following style

options

G

o

2052

2D Wireframe

Wireframe

' Hidden
" Realistic

Conceptual
Shaded
Shaded with Edges

Shades of Gray

Visual Style Manager. ..

3

=
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Visual Styles

2D Wireframe 3D Wireframe 3D Hidden

Shaded
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3.3 Visual Style Manager

The Visual Styles Manager displays sample images of the visual styles
available in the drawing. The selected visual style is indicated by a yellow
border, and its settings are displayed in the panel below the sample

images

g Choose
2 Type

3 Choose

View, Visual Styles, Visual Styles Manager...

or
VISUALSTYLES at the command prompt.
Command: VISUALSTYLES
the desired option from one of those available in the
drawing for 2D Wireframe, 3D Wireframe, 3D Hidden,
Realistic, or Conceptual options

Avarlable Visual Styles in Drawing

2D Waelrame options
Contowr bes 4
Drivw trum sihettes 1y

20 tide - Occluded Lines.

Cokr bty f
ety o ‘
20 Wde - Intersection Edges - ‘v‘
stow " i
Color BEreny I
20 Hide - Miscelloncous. - ‘
woow% 0 {
5 Disleyresoktion ai |
Z | ecferdn smocthg 1000 !
3 oo sagrents 8 ]
i3 ‘S smoothress 0,500
z
eS|
£

%)

-27-
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3.4 Visual Styles Panel
TETR N o i
S E— | |
@- 0~ g

Visuzl Styles 4

30 Hidden

([ conceptual =i
P O. ?'ov O

2
& Q ho Shadng l : : o

( :7 Raalstic

® |

[7] Press F1 for more help

_28-
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3.5 Adaptive 3D Grid

When you choose a shaded or 3D wireframe visual style, the grid changes from
a dotted grid to a rectangular grid. The new grid provides a better sense of a
model's orientation in 3D. The rectangular grid supports perspective, can display
major and minor gCd lines, provides color options, and can automatically control
the grid density when zooming in or out (adaptive grid.) You can change the grid
settings using the drafting settings dialog box

7 Choose Tools, Drafting Settings, and the Snap
and Grid TAB.
2 Type DSETTINGS at the command prompt.

Command. DSETTINGS

< Gadieng
Mt i e

| v

“Osers |

TIP:
You can turn the adaptive grid on/off from the status bar.

-29-
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AutoCAD 3D — Chapter 4
Z Coorc@inates

-30-
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4.1 3D Coordinates

Entering 3D Cartesian coordinates (X,Y,Z) is similar to entering 2D

coordinates (X,Y). In addition to specifying X and Y values, you specify a Z
value.

1k Open a drawing with 3D objects and display in a 3D view.
2 Type 3DPoly at the command prompt

Command. 3DPOLY

Specify start point of polyline: 1,1,0

Specify endpoint of line or [Undo]. 1,2,1

Specify endpoint of line or [Undo]: 2,2,1

Specify endpoint of line or [Close/Undo]: 2,1,0

Specify endpoint of line or [Close/Undo). 1,1,0

result will be the following lines that are drawn in 3D

[S

=31-
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4.2 Track in Z Direction

With AutoTrack (polar tracking and object snap tracking), you can track in
the Z direction as well as in the XY plane. Similarly, when Ortho mode is
tumed on, you can lock the cursor to the Z direction.

1 Press F11 or click OSnap Tracking on the status bar if itis
not already on.

2 Press F10 or click Polar Tracking on the status bar if it is
not already on.

3 Draw a line in the 3D view in the Z direction using tracking
|
|
|

|

| f \
| T
! L

=32~
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4.3 Move in Z Direction

1 Open
2 Type

hefore move

5

a drawing with 3D objects in it

MOVE at the command prompt

Command: move Ly

Select objects: pick object in 3D view

Select objects: press enter

Specify base point or displacement:

Specify second point of displacement or

<use first point as displacement>: 0.0,1 or use polar
tracking to move the object

after move

o \ 5%
3 o e
N \ Gy
A\ \
\ N 3

s

\\
/
\i75

“ix

sa8=
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4.4 3D Point Filters

Draws in 3D Z direction by filtering X and Y coordinates.
1. Open a drawing with 3D objects in it.

|

|

l ¢
N

/I
L—-—— endpoint to filter

Use the CIRCLE command ancd
point filters (.xy)

Command: CIRCLE %
or [3P/2P[Ttr (tan tan

Specify center point for circle

radius)]: XY

of pick endpoint to filter

(need Z): 1

Specify radius of circle or [Diameter] <0.2500>

press enter




AutoCAD 3D Tutorials

4.5 Helix

Creates a 2D or 3D spiral.

1. Begin a new drawing
2 Choose Draw, Helix
or
3 Type HELIX at the command prompt
Command. heli.«
Number of turns = 3.0000 Twist=CCW
pecify center point of base’ pick point

Specify base radius or [Diameter] <1.0000>
enter or drag and pick
Specify top radius or [Diameter] <11.0776>
enter or drag and pick
Specify helix
Height/tVidst]

r [Axis endpoint/Turnsiturn
1.0000>

enter or drag and pick

Sa5e
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AutoCAD 3D — Chapter 5
User Goordinate System

=36
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5.1 UCS Icon

The UCS icon represents the onentation of the user coordinate system
(UCS) axes and the location of the current UCS origin. It also represents
the current viewing direction relative to the XY plane. AutoCAD displays
the UCS icon differently for 2D, 3D and Paper Space environments

<A v / ON
4
I E l S
Choose View, Displagl, UCS lcen
« or
2 Type UCSICON at the command prompt.
Command: ucsicon
Enter an option
[ON/OF F/All/Noorigin/ORigin/Properties] <ON>:
ON Displays the UCS icon
OFF Turns off the display of the UCSICON.
All Affects the display of the UCSICON in all viewports
Noorigin Always displays the UCS at the lower left corner.
Origin Shows the UCS at the 0,0,0 origin of the current UCS.

Properties  Changes the display properties of the UCS icons(s).

w3~
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UCS Icon Properties
1. Choose View, Display, UCS Icon, Properties.
or
1. Type UCSICON at the command prompt

Command: ucsicon
Enter an option
[ON/OFF/All/Noorigin/ORigin/Properties] <ON>: P

-38-
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5.2 UCS Overview

The user coordinate system provides an alternate movable coordinate
system for coordinate entry, planes of operation, and viewing. Most
AutoCAD geometric editing commands are dependent on the location and
orientation of the UCS There are a variety of ways to set the User
Coordinate System using the UCS command.

1 Type UCS at the command prompt
Command: UCS
Specify origin of UCS or
[Face/NAmed/OBject/Previous/View/\World/X/Y/Z/
ZAxis] <World>
Face Aligns the UCS to the selected face of a solid object.
Named Saves or restores a UCS
Object Lets you define a new UCS by pointing at an object
Previous Restores the previos UCS
Defines a new rainate system by one of six

thods: Origin, Z Axis, 3 Point, Object,
Face, View X, Y, Z

View Establishes a new UCS whose XY plane is
perpendicular to your viewing direction (e.g. paraliel to
your screen)

World Restores the world UCS

XIYIZ Rotates the ucs around a specified axis

UCS Toolbars
Found under the AutoCAD Classic Toolbars

L LR LEL Bl 8

UL 12 &% woild ¥

-39
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5.3 New (3 Point) UCS

The 3 Point option is one of the easiest ways to define a new UCS on a given 3D
object.
12 Open a drawing with a simple 3D object (e.g. 3D box)
2 Type UCS at the command prompt.
Command: UCS
Specify origin of UCS or
[Face/NAmed/OBject/Previous/View/World/X/Y
1z
/ZAxis] <World>:N
Specify origin of new UCS or
[ZAxis/3point/OBject/ Face/View/X/Y/Z]
<0,0,0>: 3
Soecify new origin point <0,0,0> pick

fy point on positive portion of X-a

¢ point for X

PositiveY ————

New 0,00 origin —__,

Positive X

-40-
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New UCS

TIP:
You can also click the dropdown beside WCS and click New UCS

v WG

New UCS

=ik
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5.4 Plan UCS

To work in the plan view of your new UCS, use the PLAN command with
the current UCS option. New entities that you draw will be in relation to
this current UCS

1 Type PLAN at the command prompt
Command: PLAN

Enter an option [Current ucs/Ucs/MWorld] <Current>
PRESS ENTER
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5.5 World UCS

The World UCS is the only UCS guaranteed to be the same in all
AutoCAD drawings and can be used to set the UCS back to its original

state. This is the UCS you should use when creating Whblocks and
inserting Whlocks

1 Type UCS at the command prompt.
Command. UCS
Specify origin of UCS or

[Face/NAmed/OBject/Previous/View/World/X/Y
174

[ZAxis] <World>W

-43-
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5.6 View UCS

Establishes a new coordinate system whose XY plane is perpendicular to
your viewing direction (i.e. parallel to your screen)

1 Type UCS at the command prompt
Command: UCS
Specify origin of UCS or
[Face/NAmed/OB;ec‘threwousMewNVorld/X/Y
Z1ZAxis] <World>V

_44-
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5.7 Dynamic UCS

You can use the dynamic UCS to create objects on a planar face of a 3D
solid without manually changing the UCS orientation.

During a command, the dynamic UCS temporarily aligns the XY plane of
the UCS with a planar face of a 3D solid when you move the cursor over

the face
When the dynamic UCS is active, specified points, and drawing tools,

such as polar tracking and the grid, are all relative to the temporary UCS
established by the dynamic UCS 1

1 Click the DUCS icon on the status bar
or

2 Press CTRL +D

3 Type any craw command

Command: CIRCLE

4 & the cursor to the face of the 3D object on which you
Would like to draw
5 Click to begin drawing your new object.
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5.8 Naming a UCS

User coordinate systems can sometimes be complicated and it is often
useful to name and save them so you can quickly recall them.

1 Type UCS at the command prompt
Command: UCS

Specify origin of UCS or
[FacelNAmeleBjec'JPrewousMewNVorldIX/Y/Z
[ZAxis) <World>NA
Enter an option [Restore/Save/Delete/?): S

i Enter name to save current UCS or [?] LeftSide

-46-
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5.9 Restoring a UCS

A named and saved UCS can be restored at any time.

1 Type UCS at the command prompt
Command: UCS

Specify ongin of UCS or
[Face/NAmed/OBject/Previous/View/World/X/Y/Z
1ZAxis] <World>NA

Enter an option [Restore/Save/Delete/?]: R

Enter name to save current UCS or [?] LeftSide

-47 -
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5.10 UCS Dialog Box

Displays and modifies defined and unnamed user coordinate systems,
restores named and orthographic UCSs, and specifies UCS icon and UCS
settings for viewports via a dialog box

1 Chose Tools, Named UCS
. g or
2. Type UCSMAN at the command prompt
Command. UCSMAN

-48-
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5.10 Viewcube

The ViewCube provides visual feedback about the current orientation of a model.
The ViewCube can help you adjust the viewpoint of a model. The orientation
shown by the ViewCube is based'on the North direction of the WCS for the
model. The ViewCube also shows the current UCS and allows you to restore a
named UCS

-49-
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AutoCAR 3D — Chapter 6
3D Orhit
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6.1 Constrained 3D Orbit

3DORBIT activates a 3D Orbit view in the current viewport. You can view
your entire drawing or select one or more objects before starting the
command

When 3DOREIT is active, the target of the view stays stationary and the
cameéra location, or point of view, moves around the target. However, from
the user's point of view, it appears as if the 3D mode! is turning as the
mouse cursor is dragged In this way, you can specify any view of the

model
1 Open a drawing with 3D objects.
2 Choose View, Orbit, Constrained Orbit
or
3 Type 3D Orbit at the command prompt
Command: 3DOrbit
4 Clic

-5]-
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6.2 Zoom and Pan in 3D Orbit

Zoom
1. Click the right mouse button while in the 3D Orbit
command.
nt Ext
2. Choose Zoom Window from the pop-up menu
3 Zoom
4 Click
5 Choose Zoom Previous or Zoom Extents
Pan
/ Click the right mouse button while in the 3D Orbit

command.
2 Choose Other Navigation Modes from the pop-up ment
8 Choose  pan
4.
)

Pan to a new area of the drawing ,
Click the right mouse button while in the 3D Orbit
command.

~ o

Choose  Other Navigation Modes from the pop-up menu
Choose Constrained Orbit to set the mode back to orbit
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6.3 Projection Mode

5 Click the right mouse button while in the 3D Orbit
command
2 Choose Perspective

Perspective view displays objects in perspective so that all parallel
lines converge at one point. Objects appear to recede into the
distance, and parts of the objects appear larger and closer to you.
The shapes are somewhat distorted when the object is very close.
This view correlates more closely to what your eye sees

Parallel view displays objects so that two parallel lines in a drawing
never con verge at a single point. The shapes in your drawing always
remain the same and do not appear distorted when they are closer

Paralie! View

453
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6.4 Visual Styles

Displays your objects in one of the following selected styles:

1 Click the right mouse button while in the 3D Orbit
command

2 Choose Visual Styles from the pop-up menu

3 Choose one of the Visual Styles

0
Visual Style Examples

3D Hidden © 3D Wireframe

Conceptual Realistic

254
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6.5 Visual Aids

b Click the right mouse button while in the 3D Orbit
command.
2 Choose Visual Aids from the pop-up menu
3 Choose Compass, Grid, or UCS Icon
Compass Gnd

UCS Icon

-55-
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6.6 Preset Views

Sets the 3D view while in the orbit command

1 Click the right mouse button while in the 3D Orbit
command

2 Choose Preset Views from the pop-up menu

3 Choose one of the following standard 3D views

£t
Cusrert Mode: Constraned Orbt
Cthr Navvigation Modes 4

vE rt auto Terget

-56-
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6.7 Free Orbit

1. Choose

2 Click

View, Orbit, Free Orbit

The 3D Orbit Arcball appears.

one of the 3D Orbit Arcball locations to move the
dispiay of your object(s)

Qutside the Arcball - Moves View about an axis that Inside one of the small circles to the left/nght - Rotates
extends through the center (acts like twist) around the *Y" axis throuah the center.

'

— ————e

Inside the Arcball - Allows movement in any direction

Inside one of the small circles to the top/bottom - Rotales
around the “X" axis through the center.

=57=
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6.8 Continuous Orbit

1. Choose View, Orbit, Continuous Orbit.

2. Click and drag to define the direction and speed of a
continuous orbit for your object(s)
3 Press ESC on the keyboard to stop the orbit

-58-
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6.9 Other Navigational Modes

i Click the right mouse button while in the 3D Orbit
command
2 Choose Other Navigational Modes from the pop-up menu
2 Choose one of the following moces
n

Adjust Distance (4)

Swivel (5)

Walk (€)

Fly (7)

Zoom (8)

Pan (9)

Simulates moving the camera closer to the
object or farther away

Changes the cursor to an arched arrow and
simulates the effect of swiveling the camera

Changes the cursor to a plus sign and enables
you to "wa'k thro

above the XY ¢

cel at a fixed height

by dynamically controlling
the location and target of the camera

Changes the cursor to a plus sign and enables
you to “fiy through" a mode! without being
restricted to a fixed height above the XY plane.

Changes the cursor to a magnifying glass with
plus (+) and minus (-) sign and simulates
moving the camera closer to an object or
farther away. Works like the Adjust Distance
option

Pans the drawing while in the 3D Oribit.

-59-
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AutoCAD 3D — Chapter 7
3D Navigation

-60-
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7.1 Creating a Camera

Sets a camera and target location to create and save a 3D perspective
view of objects

1 Open 2 drawing with 3D objects
2 Choose View, Create Camera
or
3 Type CAMERA =t the command prompt

Command. CAMERA

Current camera settings: He:ght=0.0000 Lens
Length=50 0000 mm

Sr
oF

cify camera location' .XY
of (need Z). 7

rget location’ endp
option

[?7/Name/l Ocation/Height/TargetLEns/Clipping/View/eXit}<eXit>: X

mera location
ng XY filter —

17 height of 7 4~ Camera target

-6l -
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7.2 Viewing a Camera
Once a camera is created, it becomes a named view in the drawing and

can be viewed using the Named View Manager. You can also view the
camera using the view option when creating the camera

st Isometric to be sure

Choose View, 3D Views, South

you are nct in an existing Camera View.

2 Choose View, Named Views

3 Click the plus (+) sign beside Model Views

4 Ciick ¢ ra1, Set Current, Apply, and OK
‘

2

View from Camera
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7.3 Camera Preview

Camera preview is a quick and easy way to see the properties of a
camera before viewing from the camera.

1 Choose View, 3D Views, Southwest Isometric to be sure
YOu are not i &n existing cgeera view.

2 Zoom out until you see the camera in your 3D view

3 Click once on a camera in your view

© « e

The Camera Preview cialog box will show the view from the chosen
camera. You can change the Visual style of this preview by clicking the
Visual Style dropdown
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7.4 Camera Properties

1. Double click acamera in a 3D isometric view,
2 Choose one of the following properties to change.
x
© g
Liggmrg 2
. oy
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7.5 Displaying and Plotting a Camera

Displaying a Camera

1 Choose o

e

Plotting a Camera

1 Click
2 Double-click
3 Click

View, Display, Cameras

.
View, Display, Cameras
acamera

Yes under the Plot option
P
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7.6 Adjusting Camera Distances and Swiveling a
Camera

Adjust Camera Distance

1 Choose View. Named Views

2 Click the plus {+) sign besice Mcce! Views

3. ¢ Click Camerz1, Set Current, Apply, and CK

4 Choose View.Camera, Adjust Distance

5 Click € and crag ‘o zoom in or out abcut the camera

Swivel a Camera
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7.7 DView Command

Defines parallel projection or perspective views by using a camera and

target.
q Choose View, 3D Views, SW Isometric
2 Type DVIEW at the command prompt

Command: DVIEW

Select objects or <use DVIEWBLOCK>: pick objects
and press ENTER c

pecify target p
pick target (see below)

Specify camera point <-4.0520, -3.2436, 14.3538>
XY

of (need 2); 7

stance/POints/PAn/Zoom/TWIisYC
D

a-target distance <8.3066>

click and drag new zoom

Enter option
[CAmeralTArget/Distance/POints/PAn/Zoom/TWist/
CLip/Hide/Off/Undo)

Regenerating model,

Lip/Hioe/Of/

Specify new came

Camera location
using XY filter

and Z height of 7 .} ¢ Camera target
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7.8 Walk and Fly

You can simulate walking and flying through a 3D drawing.

When you walk through a model, you travel along the XY plane. When you
fly through a model, you are not constrained by the XY plane, so you
appear to “fiy” over an area in a model!

The following shortcuts are available for WeRng

Up arrow / W key Move forward
Cown arrow / S key Move backward
Left arrow / § key Move left

ow / D key Move right

Look arounc & turn

rawing with 3D objects and display in a 3D view.

the dra

g and set ths view o

3 Fly s Walk

4 Type 3DWalk or 3DFky at the command prompt

Command: 3DWALK

The following Position Locator dialog box will appear that you can use to
navigate your drawing
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5.

6

Press

o

the Up, Down, Left, and Right keys on the keyboard
to see how the camera location moves in the drawing
and Position Locator dialog box 8}

the camera and target in the Position Locator dialog

box
anc Creg you
c <
/
A
2/
4 /
i
{
£, ?
fiying y the ke ¢ keyb
mouse
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7.9 Walk and Fly Settings

e Choose View, Walk and Hide, Walk and Hide Settings.
or
. Type WALKFLYSETTINGS at the command prompt
Command: WALKFLYSETTINGS

3 Choose one of the following settings from the Walk and Fly

dialog box

ral scale, be sure to
the scale of the

i

piay §
Wabfly ehep size S per second
60000 drawing ks 2 00x
= 7 S
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7.10 Animation Paths

1. Open a drawing with 3D objects and display in a 3D view.

2 Draw a line or polyline representing a path for an animation
{ c
|
] |
|
1
! i
5

3. Choose© View, Motion Path Animations
o

4 Type ANIPATH 3t the commar

Command: ANIPATH
5 Select Path unger the Link camera to ODLOT
6. Click the fine or Solyfine patt
7 Type Pathi as the defau path name
g Select ’ Path under the Link target ‘o optior
9 Cick on the line of polyline patt
10 Type Path2 as the default path name

M. Change  other animation settings such as the frames per

second, duration, resolution, etc

e em— ” 3
R Y e ”
o Pop—

o
o 2

et
i

oy e seiran

L RPN Y o ‘mae ¥
ro: B
T o et o s e
[ (o) (o) )
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12. Choose the Preview...button to preview your animation.

13 Close the a"."r‘a‘.sh preview and click OK to create an
animation file
|
] S
» ' <
14 Play your animation in a PC or Maclintosh video review

application such as Media Player or Quicktime.
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AutoCAD 3D — Chapter 8

3D Model Objects
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8.1 Wireframes

A wireframe model is a skeletal description of a 3D object. There are no
surfaces in a wireframe model, it consists only of points, lines, and curves
that describe the edges of the object. With AutoCAD you can create
wireframe models by positioning 2D objects anywhere in 3D space.
AutoCAD also provides some 3D wireframe objects, such as 3D polylines
(that can only have 2 CONTINUOUS linetype) anc splines Because each
object t makes up a wireframe moce! must be independently drawn
and positioned, this type of modeling can be the most time-consuming.

Wireframe lines in 3D

%22, y=1, 250

@ x=1,y=1,2=0
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8.2 Surfaces

Surface modeling is more sophisticated than wireframe modeling in that it
defines not only the edges of a 3D object, but also its surfaces. The
AutoCAD surface modeler defines faceted surfaces using a polygonal
mesh Because the faces of the mesh are planar, the mesh can only
approsimate curved surfaces
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8.3 Solids

Solid modeling is the easiest type of 3D modeling to use. With the
AutoCAD solid modeler, you can make 3D objects by creating basic 3D
shapes: boxes, cones, cylinders, spheres, wedges, and tori (do- nuts).
You can then combine these shapes to create more complex solids by
joining or subtracting them or fincing their intersecting (over- lapping)
volume You can also create so'ics by sweeping a 2D object along a path
or revolving it about an axis
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AutoCAD 3D — Chapter 9
2D Solids and 3D Faces
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9.1 2D Solid

Creates solid-filled triangles and quadrilaterals.

1 Type SOLID at the command prompt
Command. SOLID
First point P1
Second point: P2
Third point F3
Fourth point. P4
Third point enter
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9.2 3D Faces

3DFACE creates a three or four sided surface anywhere in 3D space. You
can spedify different Z coordinates for each corner point of a 3D face
3DFACE differs from SOLID, which creates a three- or four-sided surface
that is paralle! to the current UCS 2nd can be extruded

w N

3D Wireframe Lines 3D Face
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9.3 3D Face Invisible Edge

With 3DFACE, you control which edges of a 3D face are visible, allowing
accurate modeling of objects with holes. Entering i or invisible before the

first point of an edge makes the edge invisible Type 3DFACE at the
command prompt

3 Dray an irregular shapec ozject similar to the one
shown below

2 Set the visual style to Conceptual 4

3 Type 3DFACE at the command prompt

3DFACE
" P1

Third point; | P5
Fourth point: P6

NOTE' Y

t enter an “i" for invisible
before the face is chosen

Ty | .

2Rl
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9.4 Edge Command

1 Type EDGE at the command prompt.
Command: EDGE

Specify edge of 3dface to toggle visibility or [Display]
pick edge

visibility or [Display]

cify ecye :

press enter
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9.5 PFace
Creates a three-dimensional polyface mesh vertex by vertex

1 Type PFACE at the command prompt
Commanc: PFACE
Specify location for vertex 1. pick point 1
2 or <de‘ne faces>: pick point 2

3 or <ge‘ne faces>: pick point 3

4 or <gefne faces>: pick point 4
faces>: pick point §
for vertex 6 or <aefine faces> pick point 6
tex 7 or <define faces>: pick point 7

for vertex 8 or <define faces>: enter:
£nter a vertex number or [Color/Layer). 1 (enter)
Color/Layer] «nexi face>. 2 (enter)

Enler a vertex n

or [Color/Layer] <next face>. 6 (enter)
Face 1, vertex 4

Enter a vertex number or [Color/Layer) <next face>: 7 (enter)
Face 1, vertex 5 enter

Enter a vertex number or [Color/Layer] <next face>:

Face 2, vertex 1

Enter a vertex number or [Color/Layer]. 2 (enter)
Face 2, verlex 2

Enter a vertex number or [Color/Layer] <next face>: 3 (enter)
FFace 2, verlex 3

Enter a vertex number or [Color/Layer] <next face>: 4 (enter)
Face 2, verlex 4:
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Enter a verex number or [Color/Layer] <next face>: 6 (enter)

Face 2, vertex 5

Enter a verlex number or [Color/Layer] <next face>:
Face 3, vertex 1:

Enter 2 vertex number or [Color/Layer]: 4 (enter)

>: § (enter)

<nextface>: 6 (enter)
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AutoCAD 3D - Chapter 10
Basic 3D Surfaces
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10.1 Basic Mesh Commands

I Click the 3D Modeling dropdown option from the Solids
panel

2 Click the Mesh tab

3 Click tives cane

4 Click

Grop-down

Wesh Primitive Options

bup arie

= [(Cwen | [t}
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Mesh Box

15 Choose Mesh box from the Primitives panel.
Command. MESH

Current smoothness level is set to : 0

' Enter an option &

{Box/Cone/CYlinder/Pyram c/Sphere/Medge/Torus/
SEttings] <Box>: _S0OX

Specify first corner cr [Center] pick point
Specify other corner or [Cube/Length] @4,2
Specify height or (2Point] <3.0000>: 2
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Mesh Cone

1. Choose Mesh cone from the Primitives panel.
Command: MESH
Current smoothness level is set to - 0

~teran opton

m
[

Etings] <C one>: CONE -
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Mesh Cylinder

1 Choose Mesh cylinder from the Primitives panel.
Command: MESH
Current smoothness leve! is setto . 0
Enter an option
[Box/Cene/CYilinder/Pyram c/SphereMWedge/Torus/
SEttings]
<Cylinder> CYLINDER
Siecify center point of base or [3P/2P/Ttr/Elliptical]
Specify base radius or [Diameter] <2.0000>: 2
Specify height or [2Point/Axis endpoint] <5 0000>: 8

G
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Mesh Pyramid

1. Choose  Mesh pyramid from the Primitives panel.
Command: MESH
Current smoothness ‘evel is s

Enter an option
[Box/ConelCYiinger/Pyram c/SphereMWedge/Torus/S
Ettings}

<Pyramic> PYRAMID

4 sices Cir

Specify ce
Specify base
Speciy height
<8.0000>. 4
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Mesh Sphere

14 Choose Mesh sphere from the Primitives panel.
Command. MESH
Current smoothness level is setto: ¢
Enter an option
[Box/Cone/CYiinder/Py:amic/Sphere/MWedge/Torus/S
Ettings] >
<Pyramid>' SPHERE
Specify center point or {3P/2P/Ttr]

Specify radius or [Diameter] <2.0000>
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Mesh Wedge

1. Choose Mesh wedge from the Primitives panel.
Command: MESH
Current smoothness level is set to : 0
Enter an opticn

C
[Box/ConelCYiincer/Pyramic/Sphere/Wedge/Torus/S

ce> WEDGE

first corner or [Ce
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Mesh Torus

1. Choose Mesh torus from the Primitives panel.
Command: MESH
Current smoothness level ‘s setto . 0
Enter an option
[Box/Cone/CYlinder/Pyram d/SphereMledge/Torus/S
Ettings]
<Wedge> TORUS

Specify center point or

Specify radius or [Diameter] <2.0000>: 6
Specify tube radius or [2Point/Diameter]: 1
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10.2 Mesh Tesselations

By default, new mesh primitives are created with no smoothness. To change the
def_‘"”" Smoothness, enter mesh at the Command prompt. Specify the Settings
Option before you specify the type of mesh primitive you want to create

; L MESH at the command promx

<Box>: BOX

or] pick point
7 ength]. @5,5
000>
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10.3 Mesh Smooth

Converts 3D faces (3DFACE) and legacy polygonal and polyface meshes (from
AutoCAD 2009 and earlier). You can also convert 2D objects such as regions
and closed polylines. The default mesh settings are defined in the Mesh
Tessellztion Options tialog box. The level of smoothness upon conversion
depencs on the mesh type setting in this cialog box If the mesh type is not set to
be optimizea, the converted object is not smoothed

Type MESHSMOOTH at the command prompt
Commanc MESHSMOOTH
Select objects to convert pick object
Select objects to convert. press enter

2 Click Create mesh

(
|

|
|

2D Polyline before MESHSMOOTH 2D Polyline after MESHSMOOTH

/ / N e
& 7
- | [
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10.4 Smooth and Refine Meshes

The following commands control the smoothness of mesh objects.

} T S ,’

Meshsmoothmore

Increases the leve! of smoott

v,' \\

-96-

ase the smoot

hness




AutoCAD 3D Tutorials

Meshsmoothless
Decreases the level of smoothness for mesh objects by one level.
1 Type MESHSMOOTHLESS at the command prompt

Commanc MESHSMOOTHLESS
Select

esh objects to increase the smoothness
level: pick object. ©

c
Mesh before smooth decrease Mésn after smooth decrease

\‘.
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Meshsmoothrefine

Multiplies the number of faces in selected mesh objects or faces.

1 Type MESHREFINE at the command prompt.
Command '_MESHREFINE
Select mesh object or face subobjects to refine

pick object

Mesh refine before
il 5

il NE) e
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10.5 Add and Remove Mesh Creases
Meshcrease

Sharpens the edges of selected mesh subobjects

ype MESHCREASE &t the command prompt

Cormr 3 MESHCREASE
Select mesn sunobjects to crezse: select objects

Specify crease value [Always] <Always> enter
L ¥si

Before crease Selected objects After crease

TIPS:
Crease value
Sets highest smoothing level at which the crease is retained. If the smoothing

level exceeds this value, the crease is also smoothed. Enter a value of 0 to
remove an r:xu,lmg crease

Always
Specifies that the crease is always retained, even if the object or subobject is
smoothed or refined. A crease value of -1 is the same as Always.
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Meshuncrease

Removes the crease from selected mesh faces, edges, or vertices.

1. Type MESHUNCREASE at the command prompt
WMESHUNCREASE
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10.6 Editing Meshes

Meshextrude

Extencs a mesh face into 3D space

XTRUDE at the command prompt
Command: _MESHEXTRUDE

Adjacent extrulea faces set to' Join

Select mesh face(s) to extrude or {Setting]
pick object(s)

Select mesh face(s) to extrude or [Setting]
Specify height of extrusion or [Direction/Path/
Taper angle] <0.5000>. 1
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Meshsplit

Splits a mesh face into 2 faces.

1. Type MESHSPLIT 2t the command prompt

Command _MESHSPLIT

Calact 3
Select 3

-102-
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Mergeface
Merges adjacent faces into a single face.

1 Type MESHMERGE at the command prompt
Commanc: _MESHMERGE
Select adjacent mesh faces to merge’ (pick object)
i sh faces to merge’ (pick object)
sh faces to merge: press enter
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Meshcap (Close Hole)
Creates a mesh face that connects open edges..

1 Type MESHCAP 2t the command prompt.
Command. _MESHCAP
Select connecting mesh ecges o create & new mesh
“zce: (pick objects)

Select connecting mesh €

0 create a new mesh

‘ace press enter

Mesh obect before

R
|
il
Lt ™ -
A
(-
Closed *hole" ——
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Converting Meshes

Converts objects to surfaces. Objects that can be converted to surfaces include
the following: 2D solids, 3D solids, Regions, open, zero-width polylines with

thickness, lines with thickness, arcs with thickness, mesh objects, planar 3D
faces

Type CONVTOSURFACE at the command prompt.
Command: CONVTOSURFACE
Mesh conversion set to: Smooth and optimized.
Select objects: pick object
Seiect objects. press enter

PLine with thickness

New converted mesh

Smooth options

Smooth, optimized
J Creatss » smooth model that merges faces

o Smooth, not optimized

Creates o smooth modal vith the same number of faces as the onginal
mesh objact,

(| Faceted, optimized
J Creatas an angular model that merges planar faces.
Faceted, not optimized

Creatas an angular model with tha same number of faces as the
original mesh chjact.
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AutoCAD 3D — Chapter 11
Complex Surfaces

<106 -
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11.1 Revolved Surfaces

Regenerates a three-dimensional model with hidden lines

1 Type REVSURF at the command prompt
Command: REVSURF
Current wire frame density
SURFTAB1=6 SURFTAB2=6
Select onject to revolve: pick path curve
Select object that defines the axis of revolution
pick line

ngle <0> enter

angle (+=ccw, -=cw) <360>* enter

1
|
|
|
|

™ Path curve
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11.2 Surftab Variables

Sets the number of tabulations for both directions to be generated for
RULESURF and TABSURF. Also sets the mesh density in ROTATE3D
the M direction for REVSURF and EDGESURF commands.

Surfab1 at the command prompt

sity
FTAB2=30
pick path curve

nes the axis of revolution
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11.3 Tabulated Surfaces

1 Type TABSURF at the command prompt.
Command. TABSURF

Select object for path curve: Select object for direction
vector

Direction vector

= Path for curve
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11.4 Ruled Surfaces

1 Type RULESURF at the command prompt.

Command: rulesurf
Current wire frame density: SURFTAB1=6

B
v L‘:T,,’,‘,‘:""‘"

-110-
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11.5 Edge Surfaces

Regenerates a three-dimensional model with hidden lines

1. Type EDGESURF at the command prompt
Command: EDGESURF

Current wire frame density

=11-
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11.6 Planesurf

Creates a planar surface by selecting a closed object or by creating a rectangular
plane

T Type PLANESURF 2t the command prompt.
Commanc PLANESURF

or [Ohiec!] <Object>" press enter

object

s enter
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11.7 Extrude Surfaces
Creates a 3D solid or surface by extending the dimensions of an object.

1 Type EXTRUDE at the command prompt
Commanc EXTRUDE
Current wire frame denstty: ISOLINES=4, Closed
profiles creation Surface

[MCde] pick object

creatior de
[SOlig/SUrface] <Solic> _su
to ext [MOcde] enter

Select obje {
f extrusion or [Direction/PathTaper

Specify heigh:

=113~
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11.8 Loft Command
Creates a 3D solid or surface in the space between several cross sections..

1 Type LOFT at the command prompt

Command: LOFT

|ISOLINES=4, Closec

ot
O

Current wire fzme censity

orofiles creztion mode = Surface

[POIntJoin

[POInt/Join

ting orger of

M Ode) select object
< order or [POInt/Jen

select o bject

n lofng order of

1 3 cross sections selected

(Guides/Path/Cros

sections only>. press enter

o
Ubjects tefyre f .
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11.9 Sweep Command 04

Creates a 3D surface by sweeping a 2D or 3D curve alon

4e 7 Type hh

B 3
SWEERP at the command prompt.
Command: SWEEP
Current wire frame density: 1SOL
profiles creation mode = Surface
oSelect ohjects to sweep or [MO

Select objects to sweep or (MO

Select sweep  path  or
point/Scale/Twisy:
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11.10 Surface Network

One way to create surfaces is with a network of curves. The SURFNETWORK

command creates a surface similar to a lofted surface from a network of curves
inthe U and V directions

tnat are not all connected

BS surface

=116 -
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11.11 Revolve Surface

One way to create surfaces is with a network of curves.
command creates a surface similar to a lofted surface f
inthe U and V directions.

Anetwork surface also can be created from curves that

The resulting surface can be either a procedural surface o
1 Type REVOLVE at the commana pro

Command: REVOLVE ]

Current wire frame density:

profiles creation mode = Surf:

Select objects to revolve or

Select objects to revolve

Specify axie start point or defi

<Cbject>: select endpoints

Specify ax's endpoint.

Speclly ancle of revolution

anale/Reverse/EXoression]

=
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11.12 Surface Blend
Creates a blend surface between two existing surfaces.

1 Type SURFBLEND at the command prompt
Command SURFBLEND
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1 Type SURFPATCH at the command p
Command. SURFPATCH
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11.14 Offsetting Surfaces
Creates a parallel surface at a specified distance from the original surface

1 Type SURFOFFSET at the command prompt
Command SURFOFFSET

-120-



AutoCAD 3D Tutorials

11.15 Editing Surfaces

Surface Fillet

T Type SURFFILLET at the command promat.
Command SURFFILLET 3

Surface Trim

4 Type SURFTRIM at the command
Commanca: SURFTRIM
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Surface UnTrim
Type

Surfzce Extend

Tyoe
Com

Surface Suplt
Type

1

SURFEXTEND &t the comm
SURFEXTEND

mang

SURFUNTRIM at the command prompt
Command: SURFUNTRIM

e DO
and prompt

SURFSCULPT at the command prompt

Command SURFSCULPT
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11.16 NURB Vertex Controls

Surface CV - Show
Shows NURB vertices
.
Tyre CVSHOW 2t the commans nompt
Commanc: CVSHOW

T,
Surface CV - Hide
1. Type € CVHIDE atthe command prompt

Command: CVHIDE
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1 Type CVREBUILD at the command
Command CVREBUILD

L Type CVADD at the command
Command. CVADD
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Surface Remove

Removes control vertices of NURBS surfaces or spline

T Type CVREMOVE 2t the command prompt
s Command CVREMOVE

=126



AutoCAD 3D Tutorials

11.17 Surface Analysis

Analysis Zebra

Projects paralle! lines onto @ mode! to help you analyze surface continuxi‘,

vay the stripes line Up where two surfaces meet heips analyze the

tangency and curvature of the intersection

ANALYSISZEBRA at ¢ Pl

BRA at co

Commana: ANALYSISZEBRA

Analysiec Curvature

L ) <
Dispiays a color gradient onto a surface so you can evaluate the highand
low & s of curvature

1 Type ANALYSISCURVATURE at the command prompt
Command ANALYSISCURVATURE
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Analysis Draft

Displays a color gradient onto a surface so you can evaluate if a model has
adequate draft between a part and its mold

ommand prompt

Type ANALYSISDRAFT at the

5 ANALYSISDRA

Co
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11.18 Work with Associative Surfaces and
Constraints

SURFACEASSOCIATIVITY

Like hatch and dimensions, s

suriaces can alsc be associative. When a suriace is

2d surface is acjusted automatically
“aces. When one of the sides is

Use e

Mathematical e ag g S i
Mathematical expressions can be applied to surface properties such as radius and
heioht For examy youcans

elenath of a s

=cify that the height of a surface is always one half

olid box
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AutoCAD 3D - Chapter 12

Creating Solids
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12.1 Solid Primitives

Solid primitives can easily be drawn from from the 3D M
Solid Panel . A
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12.2 Polysolid Command

V\Mh‘the POLYSOLID command, you can convert an existing line, 2D
polyline, arc, or circle to a solid with a rectangular profile. A polysolid can
have curved segments, but the profile is always rectangular by default

sec 20 polyline anc cispiayina

~ or (O ecYHe ght/Width/Just fy]

ck polygon

x

@
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12.3 Extrude

Creates unique solid primitives by extruding existing two-dimensional
objects. You can extrude multiple objects with EXTRUDE

1 Type EXTRUDE at the command prompt

Commar

c extrude

w.e frame density: ISOLINES=4
5. pick objects
s’ enter

ght of extrusion or [Direction/Path/Taper

Lines with & Thickness of 2 Lines Extruded 2
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12.4 Extrude with Taper

1 Choose Draw, Modeling, Extrude

2 Type EXT mand promnt
2nc extruge
S e & € £8=4
Seectob pick ect 1o
B
extrude
Se ect obje 2xiruce. ente

=134



12.5 Extrude with Path

ik Type EXTRUDE at the command pr
0N Command: extrude
Current wire frame density:
Select objects to extruce: 1 found
Select objects to extrude: pick

Specify height of extrusion or
angle] <4.6000>: p

Select extrusion path or [Tap

) ‘ \’
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12.6 Revolve Command

1 Open
2 T se

a drawing with 3D objects and display in a 3D view

REVOLVE 2t the command prompt

Command' revolve
r o b
Ciz e frame G o)

Select 2n object’ pick axis

Soack

angle of reve

<260> enter
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5k Open

2 Type

a drawing with 2D objects to-
3D view.

Commana sweep
Current w.ce frame densty: IS
Select ob_%cts o sweep: pick :
Select objects to sweep:
Select sweep path or [Al
point/Scae/Twist]: pick path
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12.8 Loft Command
(4)
1. Open 2 draving with 2D objects to sweep and display ina
3D view
2. Type LOFT at tne commang prompt %
Commanc. loft

orger. pick circles

PatniCross-sectons only]
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13.1 Convert to Solid

Converts polylines and circles with thickness to 3D solids. With the
CONVTOSOLID command, you can convert the following objects into
extruded 3D solids

«Uniform-wi

wice polyline
1 polyline:

caness

Closec. ze
Circies wit

You canno’ use CON

oG cannot use CONVTCSO with poiylines

vertices with 0 wicth or that contain segments of variable

f
s O

width

a drawing with 2D polylines or circles with thicknesses

and display in a 3D view.

2 Choose  Modify, 3D Operation, Convert to Solid

=

CONVTSOLID 2t the command prompt
Commang convtosolid
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13.2

Convert to Surface
Converts polylines and circles with thi

Open

Choose

Type

a drawing with 2D polylines
and display in a 3D view
Modify, 3D Operation,
or :

* CONVTSURFACE at the

Command: convtosur
Select objects 1 found
Select objects:
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13.3

3D Move

Displays the move grip tool in 2 3D view and moves objects a

specified distance
Open a drawing with 3D objects and display in 2 3D view.
Choose  Modify, 3D Operations, 3DMove
5
Tyoe 3DMOVE comm

Commanc 3Dmove

Select chiects: pick coject to move

1 found

Select obects: enter

Speciy base point o [Displacement]

<Displacement>. D

Specy displacement <0 0000, 0,0000. 0.0000> 0.0,2
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13.4 3D Rotate

1 Open
2 Choose
3 Type

a drawing with 3D objects and display in a 3D view.
Modify, 3D Operations, 3DRotate.
or
3DROTATE &t the command prompt
Cemmanc: 2DROTATE

Current positive angle in UCS
ANGDIR= clockw se ANGBASE=0

Select objects. pick object and press enter
Specify base point: pick point
Pick a rotaton axis: select X axis

Specify angle start point -80

- 143 -
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13.5 3DAlign

=144 -
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13.6 3D Mirror
18 Open
2 Choose
3 Type

drawing with 3D objects
Modify, 3D Operations, 3D
or
MIRRORSD 2t the commana
Commanc: mirror3D
Select cbjects: pick the circle
Select objects: en;nr
Specify first point of mirror
[Object/Last/Zaxis/Vie
P1
Specify second pointon r
Specify third point on mir
Delete source objects? |
Circle Mimorea around 3 Points
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13.7 3D Rectangular Array

1 Open a drawing with 3D objects and display in a 3D view.

2 Choose Mcdify, 3D Operations, 3DArray.
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13.8 3D Polar Array

1 Open a drawing with 3D objects and display in a 3D view.

2 Choose Modify, 3D Operations, 3DArray.
or
3 Type 3DARRAY 3t the command prompt.

Command: 3darray

of array [Rectangular/Polar] <R> P

moer of items inthe array: 5

fy the angie to fill (+=cow, -=cw) <360> enter

1yed objects? [Yes/Noj <Y>' enter
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13.9 Extract Edges

1 Open a drawing with 3D o.“ects and display in a 3D view.

2 Choose Modify, 3D Operations, Extract Edges

yoe
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13.10 Facetres

Adjusts the smoothness of shaded and rendered
hidden lines removed. Valid values are from

1¢  Open @ crawing with 3D objects
2 Type FACETRES at the cor

Commanc. FACETRES
Enter new \;afue for FA

Facetres=.1 ©
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13.11 Isolines

1. Open a drawing with 3D objects and display in a 3D view
2 Type ISOLINES at the command prompt

isolines

Enter rew value for ISOLINES <4>' 20
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13.12 Edge Effects

it Open a drawing with 3D objects and
2 Choose one of the edge effects from
ribbon pane!.

i

Sy
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AutoCAD 3D — Chapter 14
Solid Composites



14.1 Union

1. Open a drawing with 3D objects and
2 Choose Modify, Solids Editing, Union

3 Type UNION at the command p

« Commanc: UNION
Selegt objects. pick objects
Select obects: ENTER

Sokd Objects Unioned Together
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14.2 Subtract

a drawing with 3D objects and display in a 3D view.

-
o

®
e

2 Choose  Modify, Soids Editing. Subtract

Objects Subtracted trom Box
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14.3 Intersect

i

2

Choose
or
Type

Command: INTERSECT

Select ob

Select enter

Modify, Solids Editing, Intersect

pick objects

INTERSECT at the command prompt.

o e —

Intersection of Cylinder and Box
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14.4 Thicken
Creates 2 3D solid by thickening a surface.
1 Open
2 Choose  Modify, 3D Operation, Tnicken
o
3 Tye THICKEN &t the command prompt

Commanc: THICKEN

Select surfzces to thicken: 1 found
Select surfaces fo thicken

Specify tnicuness <0.0000> 1
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14.5 Interference Checking

Highlights 3D solids that overlap.

1 Open a drawing with 3D objects that overlap and display in
a 3D view
2 Choose ioaify, 3D Operations, Interference Checking:
o_'\;
3 Type INT

the command prompt
Command. INTERFERE

t of objects or [Nested
ngs]: pick solids surrounding
rectangle and and press enter

Select fi

selection/Se

Select second set of objects or [Nested
selection/checK first set] <checK>: pick rectangle
and press enter

Solids that interfere will highlight in red.
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The following dialog box allows you to change the zoom and display of the
drawing to better see the interfering objects

You can also choose to retzin the interference objects by turning the check box
ted on Close”

off for “Delete interference objects

- 158 -
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15.1 Extrude Face

Extruded Fac

Y

™

Choose Modify, Solid Editing, Extrude face
NOTE' Must be 2 solid to extrude the face
ace to extrude If you choose more than one

¥
the SHIFT key to deselect unwanted

or [Path]: .25
or extrusion <0>: 45
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15.2 Taper Face

1y Choose
Choose

St Press

4 Specify

5 Specify

6. Specify
Solid

Betore Taper

Modify, Solid Edif
a face(s) to taper. |
face, hold the SHI
faces.
the base point: pick t!
pick point ;
the taper angle: 45
validation started.

After Taper
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15.3 Delete Face
1 Choose
2 Choose

now

Modify, Solid Editing, Delete face.
2 face to delete. If you choose more than one
fzce, hold the SHIFT key to deselect unwanted
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1. Choose
2 Choose

3 Press
4. Pick
- Pick
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15.5 Color Face
1 Choose Modify, Solid Editing, Color face
2 Choose a face to change the color of . If you choose
more than one face, hold the SHIFT key to
deselect unwanted faces
3 Press ENTER
4 Choos a cclor to change the face to.

- ]

(1.7 a4

! F o
] -

i wee

<-4 b use

L
® ro
! o
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15.6 Imprint

Imprints an object on the selected solid. The object to be imprinted must
intersect one or more faces on the selected solid in order for imprinting to
be successful. Imprinting is limited to the following objects: arcs, circles,

lines, 2D and 3D polylines, ellipses, splines, regions, bodies, and 3D
solids

objects (I e walls) to create a solid object
the UCS and draw an object on a face of one
of the wails

Modify, Solid Editing, Imprint

a 3D solig pick solid

an object to imprint. pick circle

the source object <N>' Y

| 2F !
. 1l
i S | Il ,
& |
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15.7 Extrude Imprint

1 Choose Modify, Solid Editing, Extrude Faces.
2 Select the circle that was imprinted in 15.6
3 Deselect any unwanted faces
4 Tyoe 8 as the height of extrusion (or cesired
a4
f //’//
»
L
/
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thickness from your 3D solid object. /
offsetting existing ones inside or o
AutoCAD treats continuously tangent fz
- offsetting.

1 Choose Nodify, Solid Ed|
24 Select a 3D solic: pick
Remove faces or {Undol,
Enter the shell offset
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15.7 Extrude Imprint
1 Choose Modify, Solid Editing, Extrude Faces.
2 Select the circle that was imprinted in 15.6.
3 Deselect any unwanted faces
4 Type = height of extrusion (or cesired
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15.9 Shell

You can create a shell or a hollow
thickness from your 3D solid object. Autof
offsetting existing ones inside or outside
AutoCAD treats continuously tangent
offsetting.

1 Choose Wiodity, Solid Editi:
2 Select

Remove
Enter
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AutoCAD 3D — Chapter 16
Editing Solids

- 168 -



subobject on any number of solids. Your selectit

4

2.
3.

Open

Hold
Toggle

Click and drag

more than one type of subobject.

acdrawing with 3D s
3D view

the CTRL key and:
10 other subobjects v
holding the CTRL

1o mogify m:a solid
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16.2 Use Grip Tools

Grip tools are icons that you use in a 3D view to easily constrain the
movement or rotation of a selection set of objects to an axis or a plane.

wing with 3D solid object anc cispiay ina
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16.3 Press or Pull Bounded Areas

You can press or pull bounded areas by pressing and holding CTRL +
ALT, or by clicking the Presspull button on the dashboard and then picking
the bounded area. The area must be bounded by coplanar lines or edges.

1 Open a crawing with a 3D object and
morinted object and displayt1a 3D
2 rioid tne CTRL anc ALT keys and selectthe
mprinted object or solid face to
manipuiate it
3 Cick and drag

to a new location
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AutoCAD 3D — Chapter 17

Sections and Flat Ohjects from
3D Models
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17.1 Sectionplane Command

The SECTIONPLANE command creates a section object that exposes the
interior details of a model created with 3D objects.

Once you create a section object, you can move and manipulate it to fine-
tune the sectional view you want

1 Open a drawing with 3D solid objects and display Ina plan
and 3D view
Choose Draw Modeling, Sectionplane
or

Type SECTIONPLAN

- command prompt
Command SECTIONPLANE
Se

raw
face or any point to locate section finé of P
‘on/Orthographic): ©
Align ¢

f
tion to: [Front/bAck/Top/Bottor/LeRRiGN
FRONT (enter)
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17.2 Manipulate Section Using Grips

1. Click on a section line created using the SECTIONPLANE

commanc

y2

Click on one of *ne onio

Base grip - moves the entire section object

Directional arrow grip — changes the cutting plane direction
Segment end grip - rotates the section object around the base grip
Menu grip - moves between the three states

174 -




17.3 Section Shortcut Comman

5 Right-click

2 Click
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17.4 Generate 2D and 3D Sections

the down arrow from the following dialog box to

see i of the secticn options. [

an insertion point and scale for the 2D section

q Right-click on a section line.
2 Click Generate 2D/3D section
3 Click
4 Choose 2D Section and Creal
5 Click
block
[
- 176 -
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17.5 Section Command

Uses the intersection of a plane and

1 Open
2. Type

a drawing with 3D objects
SECTION at the co ]
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17.6 Slice Command

a drawing with 3D objects and display in a 3D view.

1 Open
2 Choose Modify, 3D Operation, Slice
or
3 Type
| {

| |
|
|
|
|
Vet e L e =
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17.7 Flatshot

Creates a 2D or “flattened” representation of all 3|

1. Click

2 Type
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3. Click Create and a location point for a block to insert.

- 180 -
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AutoCAD 3D Ty

17.8 Solview
1 Choose '
2. Choose

3. Double-click

4 Create
5 Move and resize
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Ireettion port
F Specty Onacseen

—

e

® Bt

choose
P
x
@
= 7
)
7
Souls Fioaston
- 0 < I & pegly Dnacieen
. i s
£ 0000 brgs 0
i
T Block Urd

Unit finches

Facto. m——‘_
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9
10
i

Insert

Type
Type
Change

the block anywhere in the Model Space view ata
scale of 1 and rotation 0.

ZOOM EXTENTS then ZOOM 1XP.
PSPACE at the command prompt.
the layout paper size to ANSIC (22 x17).

NMode! Space View Scaled 1X%F

Command: SOLVIEW
Ucs/Ortho/Auxiliary/Section/<eXit>: O

Pick side of viewport to project pick bottom “front”
of the viewport.

View center. drag a point below the current
viewport

Specify first corner of viewport:click upper left
corner

Specify opposite corner of viewport: click lower right
corner

Enter view name: FRONT

Enter an option [Ucs/OrthofAuxiliary/Section): enter

-183-

) %



AutoCAD 3D Tutorials

- 184



AutoCAD 3D Tutorials

17.10 Soldraw

Generates profiles and sections in viewports created with SOLVIEW. SOLDRAW
can only prepare viewports that have been created with SOLVIEW.

1 Type SOLDRAW at the command prompt
Command: SOLDRAW
Select viewports to craw: Pick the front viewport created
above

Select objects. 1 found
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17.11 Create 3D View Using UCS

1 Type MSPACE and the plan view of the 3D Bottle
2 Choose View, 3D Viewport, SW Isometric
Type UCS 2t the command prompt
Comn
AXIYIZI
rid> VIEW

sllel to the screen. We now

L..
=it
3

Namec/Woriar7/

Name of UCS 1o restore: 3DVIEW
Enter view scale<1.0000>: enter
View center. pick upper left corner
View center. pick lower right corner

Enter view name: 3DVIEW
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17.12 Solid Profile

MODEL to return to Model Space.

1 Double-dick
SOLPROF at the command prompt

2 Tyoe
Command: SCLPROF
cts. pick solids from the

S s enter
D n profile lines on separale
ayer? Y> enter

¢ file fine 03 7 <Y
enter

‘o e I 7 <Y or

sele
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18.1 Render Command

Creates a photorealistic o realistically shaded image of a three-
dimensional wireframe or solid model

1. Open an AutoCAD drawing with 3D objects to render
2. Croose View, Rencer. Render

< or
3. Type RENDER at the command prompt.,

Command’ RENDER
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18.2 Render Destination

You are able to determine the output site that the renderer uses to display
the rendered image. Two options are the render window and viewport.

1 Choose View, Render, Advanced Render Settings. .
or
2 Tyse  RPREF at the command promat
Commanc: RPERF
3 Clicx the aropcown option for destination and cnoose
Viewport (¥

|
|
|

Sy kgl

Hay Tracing
v 1

4 Close the render preferences and render your objects 0 i
viewport

-191-
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18.3 Render Quality

i Choose View, Render, Advanced Render Settings...
or
2 Type RPREF 2zt the command prompt
RPREF
3. Ciick wn option for the render
choose Presentation
f
'
——t

4 Cose . ender ore'e ¢

Note. Depending on the of ghts, materials, etc. In your
¥ 9

model, rendering in presentation mode might take a long time



R ——
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B
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18.4 Render Selection

Controls the parts of the model that gets processed during rendering. The render
procedure has three settings: View, Crop, and Selected

1 Choose View, Render, Advanced Render Settings

Selecteq

wing that s
This result is a selected object in the drawing ! .

rendered
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18.5 Render Cropped Window

1 Choose View. Render, Advanced Render Settings...
or
2 Type RPREF at the command prompt

[

e e drawing that is

rendered
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18.6 Render to File

1 Type RPREF at the command prompt.
2. Click the small disk beside the titie for “Render Content’.
3, Click the option for Output file name.

4 on format. and file name for your rendered
£ y ana click OK
€ Close the rencer preferences and T yOur CDJECIS

result s @ rendered image 1o @ file that you cancopy  print. of manipulate in

opr i amm,
ey et

€ ThootaToF orider

B
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18.7 Turn Off Render to File

1. Open an AutoCAD drawing with 3D objects to render.
2 Choose View, Render, Advanced Render Settings...
=3

¢
O

196 -
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19.1 Adding Material to a Drawing

1 Open an AutoCAD drawing with 3D objects to add

ials to

mat

N

©

iss

L,;ﬂ'(,»

- 198
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19.2 Apply Material to Objects

1 Click and drag the following materials into the
document section of the materials browser. _
Ix ——
e =

2 Select an object and select a material.
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3. Type RENDER at the command prompt to see the new
material applied in the drawing.
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19.3 Show Objects Materials Applied To
i Right-click a material in the Document Materials section.
2; Click Select Objects Applied To

Matenials Browses
C CremeMatensl  ~ Sewch

ched materials are selected inthe

-201 -
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19.4 Edit Material

1

2

Right-click

Click

a material in the Document Materials

section
Ecit
£ el
<
Rpo—
o
Souge e
[P

aterias Editor

&

» < Helnerrriy

¥ o Tramparency
evene
g

(v sndactnd)
Taraheoncy
Batracton  ne

> Cutots
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Render the viewport to see the material changes
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19.5 Adjust Material Scale

Materials such as hard wood might not map properly to objects at different
scales. The follow section shows how to adjust the scale of materials.

1 Right-glick rial in the Document Materials
Z Click
«
> e »
3 Click the e picture 10 edit it
v wood
7 e ———
PT
4 Click the Transforms dropdown
5 Click the Scale dropdown and change the
width and height
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¥ Veaniliny | At

Leb teswre trarston

¥ Postion
o
(2. x
¥ Seale
b ), e
) e
¥ Bepeat
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19.6 Applying Materials by Layer

You can attach a material to an entire layer using the Material Attach

command
1 Add the material Course Polished White to your Document:
Mzterials
©

.

2 WATERIALATTACH at the command promst
Commans MATERIALATTACH

3 Click and drag the concrete material onto layer Wall
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Render the drawing to see the new material attached
to the wall layer.

w207~



AutoCAD 3D Tutorials

19.7 Create a New Material

1 Open a drawing without materials
2 Choose View, Render, Material Browser
or
3 Type MATERIALS at the command promps
Command MATERIALS
4. Click the CreatéMaterial button and Wall Paint
i
B o et Vi b
- @ Fact
=4
’
o
™
5 Type Wall Paint — Eggshell Green as the new
material name
6. Choose a blue green color
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il Choose Eggshell as the finish.

fiame  wal Paint - Eggshel Green
¥ wall Pamt
Frish £
gl ¥

8 Apply the material to a wall in the drawing

Render the drawing to see the newly created matenal

-209-
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19.8 Create Photo as Material

it

Choose

Name
Click

View, Render, Materials. .

or
MATERIALS at the command prompt
Command: MATERIALS
the Create Material button and
New Generic Material
the materizl Photo
t7e b ank image box and navigate to
the location where images are located,
choose a photo image, and click Open.

¥ Gareric

The photo is added as an image

material
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6. Choose the drop option for Ti

7 Choose the dropdown for Repeat and set the
Horizontal and Vertical repeats to None.

8 Apply the material to the 3D face in the
drawing

=211 -
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9. Render the viewport.

as

.
p——
-
o
Trunslorens
+ winve hwwe
P
PR o
. e
Lt o
v Soake
S fioe gm0 | 2
s vafn *
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11.  Render the viewport.
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19.9 Material Mapping (Photo)

1 Type MATERIALMAP at the command prompt
Command: MATERIALMAP
Select an option
[Box/Planar/Spherica /Cylindrical/copY
pping to/Reset
mapping]<Box>: PLANAR
ect fa

Select faces or objects: 1 found

Select faces or objects: enter
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Accept the mapping or
[Move/Rotate/reseT/sWitch mapping
mode]:enter

Regenerating model.
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19.10 Material Mapping (Shapes)

h a box, cylinder, and sphere
ylinder

! Open a drawing
2 Attach

material to the

(for example Wild Cherry Natural 2)

3 Type MATERIALMAP at the command prompt
MATERIALMAP

4 Choose nder and then pick the cylinder in the
5 Use g move the mapping plane along the

cylinde:

4
&

6 Press enter and render

-216-
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19.11 Removing Materials from Objects

‘

.
04 Click Remove Materials from the Render tab
under 3D Modeling
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19.12 Purge Materials from Drawings

1.0 0P8 MATERIALS at the command prompt.
Command: MATERIALS
2 Right-click anywhere in Document Material secton
< Click Purge All Unused
x —
Lt . =
€ Document Matenabe 26 =2
T : e
| |
e § | 2

se
NOTE: You can only purge a material if 1S notin U
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19.12 Cutout Materials

1 Choose View, Render, Materials Broswer...
or

2 Type MATERIALS at the command prompt.
Command MATERIALS

3 Click ) Create Material and create a new
generic material called Magnolia Tree

4 Click Image and add an image for a tree

5 Select Scale and change both the width and

) height to 10
6 Select ° Repeat and set both horizontal and

vertical to None

7 Click Cutout and select the same image as

vscse Loy
Sophin 100 + s R ¢ -
o ] > )
0 + e e -
TR e
-~ > = il Mora
L ' el o
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12.  Render the viewport.

Objects should now be seen behind the cutout image.
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19.13 Bump Map Materials

1 Choose
2; Type
3 Click
4 Click
5 Click
6 Apply

View, Render, Materials Browser

or
MATERIALS at the command prompt.
Command' materials
Create Material and create a generic material
called Bump Material.
Image and add a material image
Bump and add the same image as the bump
material.

Mgtihts  HhorMetai
b Kellectivity

b Ty
b G

b sl Manwnation
v v b

@l
the image to an object and set material
mapping if necessary

-223-



AutoCAD 3D Tutorials

74 Render the viewport.

ekl g
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. 19.12 Materials ON/OFF
1) Open a drawing with materials and textures added.
2 Set the Visual Style to Realistic.
i 3! Choose Materials OFF from the Materials ribbon
or
| 4. Type VSMATERIALMODE at the command prompt.

Command: _VSMATERIALMODE

Enter new value for VSMATERIALMODE <25
0

0=Materials OF F/Textures OFF
1= Materials ON/Textures OFF
2=Materials ON/Textures ON
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AutoCAD 3D — Chapter 20
Lights ,
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20.1 Default Lighting

When there are no lights in a scene, the scene is shaded with default
lighting. Default lighting is derived from two distant sources that follow the
viewpoint as you move around the model. All faces in the model are
illuminated so that they are visually discemible. You can control brightness
and contrast, but you do not need to create or place lights yourself

When you insert custom lights or add sunlight, you can disable the default
lighting. You can apply default lighting to the viewport only. at the same
time, you can apply custom lights to the rendering.

ON/OFF

Default Lighting from the Lighting ribbon

or

2 Type DEFAULTLIGHTING at the command prompt
Command DEFAULTLIGHTING
Enter new value for DEFAULTLIGHTING <0> 1
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20.2 Point Lights

A point light radiates light in all directions from its location.

)

Open
Choose

Type

Click

Render

a drawing with 3D objects and display in a 3D view.
View, Render, Light, New Point Light.
o
POINTLIGHT 2t the command prompt.
Command: POINTLIGHT
Turn Off defautt lig

ing in the foliowing prompt if

default lighting was on

of pick bottom center of bo

{need 2): 15

Enter an option to change
[Name/intensity/Status/shadoW/Attenuation/Color/
eXit] <eXit> press enter

the current viewport
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View rendered using a point light
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20.3 Spot Lights

A spotlight emits a directional cone of light

95 Choose View, Render, Light, New Spot Light
or
2 Type SPOTLIGHT at the command prompt
Command. SPOTLIGHT
Specify source location <0,0,0>. P1
Specify target location <0,0,-10>. P2
Enter an option to change
[Name/inten sity/Status/Hotspot/F alloff/shadoW/
Attenuation/Color/eXit] <eXit>. press enter

.

P1

PZ

3 Render the current viewport
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View rendered using a point and spotlight
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20.4 Editing Lights with Light List

The lightlist command allows you to modify lights in a drawing. This
includes turning lights off, deleting lights, or changing the properties of one
or more lights

1 Open a drawing with lights
2 Choose View, Render, Light, Lightlist
or
3 Type LIGHTLIST &t the command prompt

Command LIGHTLIST

Click a bt o the bt o celect 1 in the
model, Use CTRL for mukiple selection
Note: Distant bghts and the sun do not
oppear & interface objects in the model

4. Double-click the point light in the drawing to modify its
properties
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20.5 Photometric Lights

For more precise control over lighting, you can use photometric lights to
illuminate your model. Photometric lights use photometric (light energy)
values that enable you to more accurately define lights as they would be in
the real world. You can create lights with vanious distribution and color
characteristics, or import specific photometric files available from lighting
manufacturers

Photometric lights can use manufacturers’ IES standard file format. By

using manufacturers’ lighting data, you can visualize commercially

available lighting in your mode!l. Then you can experiment with different

fixtures, and by varying the light intensity and color temperature, you can
¢

design a lighting system that produces the results you

his in the drawing

o
—
<

a

ort 1o see the current light settings with

3 Render

photometric lights off
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4. Type LIGHTINGUNITS at the commang gromer 2 527 =
value to 1 (on).
Command: LIGHTINGUNITS
Enter new value for LIGHTINGUNTTS <> ©

5 Render the viewport to see the current fight ssings W

photometric lights on

6 Type LIGHTUIST and double-click the Lamp Spotiight
7 Change the lamp color to Halogen and the Candela intensity
0 150
Phiotomstrk properties .

Lamp tensty 150.000 Cd
Kesutng ktensty 150,000 Cd
Lamg color [0 Halogen
Reading color 0 255,247,219

) Render the viewport
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9

Practice changing other light's photometric properties
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20.7 Luminaries

To create realistic lighting in 2 drawing, you can embed photometric lights
in blocks that also contain geometry

Tool palettes of photometric lights provide easy access to photometric
lighting bulbs, lamps, or webs You can select from fiuorescent, low
pressure sodium, incandescent, and high intensity discharge types of
lighting

A luminary assembles a set of light cbjects into a light fixture. For
example, you can create a set of lights to create a light over a dining area
You can select the photometric | from the tool palettes, position them
vithin a 3D representation of the light, and create a block of the light
objects and the 3D represe the light to create the light fixture with
photometric properties

on of

1 Open ac ohotometric lights 2nd 2 ¢ fixture
2 Create a block of the light fxture n f the lights anc
firture

w
=
@

the block in the draw
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20.8 Distant Lights

A distant light emits uniform parallel light rays in one direction only.
You specify a FROM point and a TO point anywhere in the viewport
to define the direction of the light There is no light glyph to
represent a distant light in your drawing

1 Open a drawing with 3D objects and display in a 3D view.
2 Choose View, Render, Light, New Distant Light

or
3 Type

DISTANTLIGHT at the command prompt.
Command: DISTANTLIGHT

Specify light direction FROM <0,0,0> or [Vector]. XY
of MID P1

of (need Z) 5

Specify light direction TO <1,1,1> XY
of MID P2

of (need 2) 5

Enter an option to change

[Name/intensity/Status/shadoW/ColorfeXt] <eXit>
enter
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View rendered using a point and distant light
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20.9 Other Lights

Weblights

Photometric weblights provide real-world light distribution.

A photometric weblight (web) is a 3D representation of the light intensity
distribution of a light source, Photometric weblights can be used to
represent anisotropic (non-uniform) light distributions derived from data
provided by manufacturers of real-world lights This gives a far more

precise representation of the rendered light than either spot or point lights
are capable of.

This directional light distribution information is stored in a photometric data
file in the IES format using the IES LM-63-1991 standard ﬁIeformathf i
photometric data. You can load photometric data files provided by val:one

manufacturers under the Photometric Web panel in the Properties i
o

rthe light The light icon represents the photometric web you b

in
Light that uses a photometric web can be added to a drawing byr:r;:eA ?
the commands WEBLIGHT and FREEWEB at the command pro
weblight targets an object whereas a freeweb light does not

Target Point Lights

You create atarget point light with the TARGETPOINT commaf‘jd‘l;lhoensl
difference between the target point light and @ point light 1S the add ;
target properties that are available. A target light can be pom‘ed;o :
object. A target point light can also be created from @ point it
chanaing the target property of the point light from WL
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20.10 Geographic Locations

Specifies the latitude and longitude of a location for the sunlight.

1z Open a drawing with a known geography and lights.
2 Choose View, Render, Light, Geographic Location.
or
3. Type GEOGRAPHICLOCATION at the command prompt

Command GEOGRAPHICLOCATION
4 Choose Enter the location values from the following dialog

5. Click the Use Map...button

#* Geographic Location 5 o %]
Lativte b s regine
Decral LatfL o v e Mg

Letkude
30.9051 Loth v

Longtude:
770062 s wet ¥
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Choose Washington, D.C from the location dialog box.

North America -

Nearest Ciy:
Washington, DC

Time 2o
(UTC) Universal Coordnated T
N 3]
[ o ] conel
7 Accept the updated time zone settings
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20.11 Sun Properties

1 Open a drawing with a geographic location identified.
2 Choose View, Render, Light, Sun Properties
or
3 Type SUNPROPERTIES at the command prompt
Command: SUNPROPERTIES
4. Click the Status dropdown and dick ON

5 Change the date to November 2 2010
(or the next election date)
6 Change other properties as desired and render the model

US Capitol Building rendered
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AutoCAD 3D - Chapter 21

Render Environments and
Background
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21.1 Render Environment

You can use environmental features to set up atmospheric effects or background
images.

1 Open a drawing with 3D objects and display in a 3D view.
2 Choose View, Render, Advanced Render Environment...
or
3 Type RENDERENVIRONMENT at the command prompt
Command: RENDERENVIRONMENT
4 Select Enable Fog On and set the following near and far
percents

Foy / Depih Coe -

Tratie fog o

Cohs 0 imim i

Vo basgnra o

tw Ctoen 550008

fur e P

Yo P bt 5 )

Fr Fogbwecn . 150 050

Before fog After fog
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21.2 Solid Background

A background is a backdrop that displays behind your model. Backgrounds can
be a single color, a multi-color gradient, or a bitmap image.

1; Open a drawing with 3D objects and display in a 3D view.
2 Choose View, Named Views.
or
3 Type VIEW at the command prompt.
Command: VIEW
4 Choose New...
5 Type a name for your new view
6 Click the drop down box under background and choose
Solid
7 Choose a color for your solid background

e Lo AP v

[ Sarve s propecties et v
Cuntent ovenid 5

) (e e
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Set the new view to be the current view.
Render the viewport.
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21.3 Gradient Environment

N~ o o b

Open
Choose

Type
Choose
Type
Click

Choose

Choose

a drawing with 3D objects and display ina 3D view.
View, Named Views.
or
VIEW at the command prompt.
Command: VIEW
New...
a name for your new view.
the check box beside background.
the dropdown option for background type and choose
gradient

Colors for your gradient background

Type %
i opti
[ thvee color  Top ok Em
Fatation
9 © bottomcolos
o) [Ceme | [_web_)
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9. Set the new view to be current.

!
g wl

e L

i
|
1
{
i
1
)
{

10.  Render
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21.4 Image Background

IS

o o

8

Open
Choose

Type
Choose
Type
Click

Choose

Click

a drawing with 3D objects and display in a 3p view
View, Named Views.
or
VIEW at the command prompt
Command: VIEW
New...
a name for your new view.
the check box beside background
the dropdown option for background type and choose
image
the Browse button and choose an image for your

background

S g ot v
Crrect cvmnte: bemp
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9 Set the new view to be the current view.

g
[ )
T pdste oyes

e pordans,.. |

10.  Render the viewport

-252-



AutoCAD 3D Tutorials

AutoCAD 3D - Chapter 22
Advanced Render Commands
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22.1 Materials

Contains settings that affect how materials are handled by the renderer

Apply Materials
Applies the surface materizls that you define and attach to an object in the
drawing. If Apply Materials is not selectec, all objects in the drawing
assume the color, ambient, diffuse. refiection, roughness, transparency,
refraction, and bump map attribute values defined for the GLOBAL
material

Texture Filtering
Specifies how texture maps are filtered

Force 2-Sided

Controls if both sides of faces are rendered

1 Open a drawing with 3D objects and display in a 3D view.
2 Choose View, Render, Advanced Render Settings
or
3 Type RPREF at the command promgt
Command. RPREF
Materials P
Apply materials on
Texture filtering on
Force 2-sided on
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22.2 Sampling
Controls how the renderer performs sampling
1 Type RPREF at the command prompt.
Command' RPREF
 Samping : MRS o =

M samples 1
Max samples 16
Fiker type Michel
Fiter width 4.0000
Fikter height 4.0000
Contrast color 0.0500, 0.0500, 0.0500, 0.0500
Contrast red 0.0500
Contrast blue 0.0500
Contrast green 0.0500
Contrast alphs 0.0500

Min Samples

Sets the minimum sample rate. The value represents the number of samples per
pixel A value greater than or equal to 1 indicates that one or more samples are
computed per pixel. A fractional value indicates that one sample is computed for
every N pixels (for example, 1/4 computes a minimum of one sample for every
four pixels). Default=1/4

Max Samples

Sets the maximum sample rate. If neighboring samples find a difference in
contrast that exceeds the contrast limit, the area containing the contrast is
subdivided to the depth specified by Maximum. Default=1

The values of the Min Samples and Max Samples lists are "locked" together so
that the value of Min Samples can't exceed the value of Max Samples. An error
dialog box is displayed if the Min Samples value is greater than the Max Samples

value
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Filter Type

Determines how multiple samples are combined into a single pixel
value The filter types are:

Box

Gauss

Triangle

Mitchell

Lanczos

Sums all samples in the filter area with equal weight.
This is the quickest sampling method

Weights the samples using a Gauss (bell) curve
centered on the pixel

Weights the samples using a pyramid centered on the
pixel.

Weights the samples using a curve (steeper than
Gauss) centered on the pixel

Weights the samples using a curve (steeper than
Gauss) centered on the pixel, diminishing the effect of
samples at the edge of the filter area

Filter Width and Filter Height

Specifies the size of the filtered area Increasing the value of Filter
Width and Filter Height can soften the image, however, it will
Increase rendering time

Contrast Color

Clicking [ ...] opens the Select Color dialog box
where you interactively specify the R.G B
threshold values

Contrast Red, Blue, Green

Specifies the threshold values for the red, blue, and green
components of samples. These values are normalized, and range
from 0.0 to 1.0, where 0.0 indicates the color component is fully
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unsaturated (black, or 0 in eight-bit encoding) and 1.0 indicates the
color component is fully saturated (white, or 255 in eight-bit
encoding).

Contrast Alpha

Specifies the threshold value for the alpha component of samples.
This value is normalized, and ranges from 0.0 (fully transparent, or
0 in eight-bit encoding) to 1.0 (fully opaque, or 255 in eight-bit .
encoding)
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22.3 Shadows
Contains settings that affect how shadows appear in the rendered image.
1 Type RPREF at the command prompt
Command: rpref
Shadows ¥
Mode Sergle
Shadow map oFf
Samping Migier 1
Enable

Specifies if shadows are computed during rendering

Mode
The shadow mode can be Simple, Sort, or Segments

Simple Generates shadow shaders in a random order
Sort Generates shadow shaders in order, from the object to the
light

Segments. Generates shadow shaders in order along the light ray from
the volume shaders to the segments of the light ray between
the object and the light

Shadow Map

Controls if shadow mapping is used to render shadows. When on, the

renderer renders shadow-mapped shadows When off, all shadows are

ray-fraced

Sampling Multiplier

Globally limits shadow sampling for area lights. This is part of the
rendering preset data. This allows draft and low quality presets to reduce
area light sampling. It's effect is to modulate the inherent sampling
frequency specified for each light The default value=1 for new presets
Values are 0, 1/8, 1/4, 1/2, 1, 2. Draft 0, Low 1/4; Med:1/2, High:1,
Presentation 1

~258-



AutoCAD 3D Tutorials

22.4 Ray Tracing

Contains settings that affect the shading of a rendered image.

1 Type RPREF at the command prompt.
Command. RPREF
| Ray Tracing S
Max depth 7
Max reflections 7 x
Max refractions 7

Enable

Specifies if ray tracing should be performed when shading

Max Depth

Limits the combination of refiection and refraction. Tracing of a ray stops
when the total number of reflections and refractions reaches the maximum
depth. For example, if Max Depth equals 3 and the two trace depths each
equal the default value of 2, a ray can be refiected twice and refracted
once, or vice versa, but it cannot be reflected and refracted four times

Max Reflections
Sets the number of times a ray can be refiected. At 0, no reflection occurs.
At 1, the ray can be reflected once only. At 2, the ray can be refiected
twice, and 50 on

Max Refractions

Sets the number of times a ray can be refracted. At 0, no refraction
occurs. At 1, the ray can be refracted once only. At 2, the ray can be
refracted twice, and so on.
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22.5 lllumination

Affects how your scene is illuminated

1 Type RPREF at the command prompt
Command: rpref

Indirect Dhumination
Giobal Thumination ¥
Photons/sempie S00
Use radus off
Fadus 1.0000
Mas degth 5
Max refiecinrs 5
Max refractors. S
Frws Gather
Mode Lo
Rarys 550
Fads mode o
Max rodess 1.0000
Use miny oA
M radhss 0.1000
Light Propertiss
Photorsfight
Energy mltpher

Enable
Specifies if lights should cast indirect light into the scene

Photons/Samples

Sets how many photons are used to compute the intensity of the global
illumination. Increasing this value makes global illurmination less noisy but
also more blurry. Decreasing this value makes global illumination more
noisy but less blurry. The larger the Samples value, the greater the
rendering time

Use Radius

Determines the size of photons. When on, the spinner value sets the size
of photons. When off, each photon is calculated to be 1/10 of the radius of
the full scene.
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Radius
Specifies the area within which photons will be used when illuminance is
computed.

Max Depth

Limits the combination of refiection and refraction. Refiection and
refraction of a photon stop when the total number of both equals the Max
Depth setting. For example, if Max Depth equals 3 and the trace depths
each equal 2, a photon can be reflected twice and refracted once, or vice
versa, but it can't be reflected and refracted four times

Max Reflections

Sets the number of times a photon can be reflected. At 0, no reflection
occurs. At 1, the photon can be refiected once only. At 2, the photon can
be reflected twice, and so on

Max Refractions

Sets the number of times a photon can be refracted. At 0, no refraction
occurs. At 1, the photon can be refracted once only. At 2, the photon can
be refracted twice, and so on
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22.6 Diagnostic

Helps you understand why the renderer is behaving in a certain way.

1 Type RPREF at the command prompt
Command: RPREF

Diagnostic
visusl
nd o
Grid sze 10.0000
Photon oFf
Sampies off
[ =4 Of
Grid Renders an image that shows the coordinate space of objects, the
world, or camera
Object Shows local coordinates (UVW) Each object has its own
coordinate space
World Shows world coordinates (XYZ) The same coordinate system
applies to all objects
Camera Shows camera coordinates, which appear as a rectangular grid
superimposed on the view
Grid Size  Sets the size of the grid
Photon Renders the effect of a photon map . This requires that a photon

map be present If no photon map is present, the Photon rendering
looks just like the nondiagnostic rendering of the scene: the
renderer first renders the shaded scene, then replaces it with the
pseudocolor image.

Density. Renders the photon map as it is projected into the scene High
density is displayed in red, and lower values render in increasingly
cooler colors.

Irradiance. Similar to the Density rendering, but shades the photons based on
their irradiance. The maximum irradiance is rendered in red, and
lower values render in increasingly cooler colors

BSP Renders a visualization of the parameters used by the tree in the
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Depth.

Size.

BSP ray-trace acceleration method. If a message from the renderer
reports excessively large depth or size values, or if rendering
seems unusually slow, this can help you locate the problem

Shows the depth of the tree, with top faces in bright red, and
increasingly deep faces in increasingly cool colors.
Shows the size of leaves in the tree, with differently sized leaves

indicated by different colors.
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22.7 Processing

1 Type

Tile Size

Tile Order

Hilbert.

Spiral

Left to Right.
Right to Left
Top to Bottom
Bottom to Top

Memory Limit

RPREF at the command prompt
Command: RPREF

Processing -
 Tlesze =

Tie order Hibert

Memory kit 1048

Determines the tile size for rendering. To render the
scene, the image is subdivided into tiles. The smaller
the tile size, the more image updates are generated
during rendering. When the tile size is reduced, the
number of image updates increases, meaning that a
rendering take longer to complete.If the tile size is
increased, fewer image updates occur and

the rendering takes less time to complete

Specifies the method used (render order) for tiles as
an image is rendered. You can choose a method
based on you prefer to see the image appear as it
renders in the Render Window

Next tile to be rendered is based on the cost of
switching to the next one

Tiles are rendered beginning at the center of the
image, and spiral outward

Tiles are rendered in columns, from bottom 1o top, left
to right

Tiles are rendered in columns, from bottom 1o top,
right fo left

Tiles are rendered in rows, from right to left, top to
bottom

Tiles are rendered in rows, from right to left, bottom to
top.

Determines the memory limit for rendering. The
renderer keeps a count of the memory it uses at
render time If the memory limit is reached, the
geometry for some objects is discarded in order 1o
allocate memory for other objects
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