AUutoCAD Notes

Introduction To AutoCAD

AutoCAD is a computer-aided design program
(CAD) used for 2-D and 3-D design and drafting.
AutoCAD is developed and marketed by
Autodesk Inc. And was one of the first CAD
programs that could be executed on personal

computers.

Learning to use a CAD system is like to learning
a new language. It is necessary to begin with the
basic alphabet and learn how to use it correctly
and effectively through practice. This will
require learning some new concepts and skills as

well as learning a different vocabulary.

In other ward AutoCAD is a computer-aided
drafting software program used to create

blueprints for buildings, bridges etc.

As known it is impossible to do any work
without plan, the same theory applies to the
creation of big buildings, amazing architectures
or any machine design. We need a perfect

plan/blueprint to create those things.

Now a day’s technology is growing day by day,
so to stay with the time we must run with

technology, AutoCAD software helps architects,
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designers, engineers, etc. To create designs and

test it, before spending money, labour or time.

AutoCAD provides countless methods and tools
for producing, viewing, and editing two
dimensional drawings and three-dimensional

models.

e AutoCAD Interface
1. AutoCAD Version Number: Shows what

AutoCAD version you are running.

2. Current Open Drawing Name: Shows the
name of the drawing you currently have
open.

3. Pull down menus: Easy access to
AutoCAD commands.

4. UCS Icon: is short for “user coordinate
system.

5. Command Line: Used to type in
AutoCAD commands from keyboard.

6. Layers: Access AutoCAD layer
command.

7. Coordinate readout: used to keep track of
cursor location in drawing area.

8. Grey part: When Tabs or Panels disappear
sometime, you can right-clicking on the
grey part of the menu bar to find them.

9. Status bar: used to turn on and of
AutoCAD setting.
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| . AutoCAD Version Number | =
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Current Open Drawing Name

3. Pull down menu

Figure 1
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6. Layer tool bar

9. Status bar

Figure 2
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e Starting Up AutoCAD® 2010

Select the AutoCAD 2010 option on the Program
menu or select the AutoCAD 2010 icon on the
Desktop.

e Create and Save AutoCAD drawing
files
e Create

The Figure 3 show the method to create new
sheet.

The default format is “acad.dwg”. In practice
field.

e Save
When you open AutoCAD, there is an existing
sheet called “Drawingl.dwg”. You can work on
this sheet and then save it by either of these two
ways.
The drawing is saved as AutoCAD 2010 drawing
as default. If you want to open it with lower
version of AutoCAD, you must save it as a lower
version. Figure 4 below illustrate the method of
saving.

e Drawing Units Setup
Every object we construct in a CAD system is
measured in units. We should determine the
system of units within the CAD system before

creating the first geometric entities.
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e Commands in AutoCAD
You can start a command by doing one of the

following:

1. Select the command from a menu, tool
bar.

2. Enter the command name or command
alias at the Command line and press
ENTER or space bar.

All AutoCAD commands can be typed in at the
command line. Many commands also have one
or two letter aliases that can also be typed as

shortcuts to the commands.

TIP: Many AutoCAD commands require you to

press ENTER to complete the command.
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e Reissuing the Last Command

The last used AutoCAD command can be re-

entered by one of the following three methods:

1. Pressthe ENTER key on the keyboard
2. Press the Space bar on the keyboard.
3. Click the right mouse button.

Status bar

The important commands in the status bar

are as follow:

e Ortho

Ortho means orthogonal, allows us to draw
horizontal or vertical lines quickly and easily

with restricted all other angles.
e Polar

Polar command used to draw lines at regular
angular increments, such as 30,45, or 90 degree

or any other angle entered by user.
e Object Snap

One of the more important command in
AutoCAD, when its on the work become easy
and quickly, Figure 6 illustrate the OSnap

window.
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B, Drafting Settings X

Snap and Grid Polar Tracking  Obiject Snap 3D Object Snap  Dynamic Input  Guic) 4 | *

Object Snap On {F3)
Object Snap modes
O Endpoirt - Extension Select Al

A [ Midpoirt 4 [ lnsertion

[]Object Snap Tracking On (F11)

Turns on all object snap modes.

O [ Center b [] Perpendicular

& [ Geometric Center T [ Tangent

% [~ Node 5 [«] Nearsst

< [ Quadrant B [ Apparent intersection
e Intersection 4[] Parallel

v Totrack from an Osnap point, pause over the point while in a
s/ command. Atracking vector appears when you move the cursor. To
=l stop tracking, pause over the point again.

Cptions... OK Cancel Help

Figure 6

e Model

Model Space used to construct blueprints while

layout space used to print mode.
e Cursors

When you are not in command, the cursor looks
like a cross with a square in the middle. When
you are in drawing-related commands, the square
disappear. When you are in modify-related
commands, only the cross disappear. You can

escape from a command by hitting Esc key.

Without command Drawing command | Modified command
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e select/ deselect
You can select the objects by clicking on an

object or drawing a window around it. Drawing
a window from left to right (window selection)
selects everything that the window contains.
Drawing a window from right to left (cross
selection) selects everything that the window
crosses. You can deselect objects by doing the
same operation while holding down Shift key, or

deselect everything by hitting Esc key.

Y e
S e Takall Alad) g5 sl b pemie (o) s (S
L.;‘ JLA..}S\ UAE.JBLI c.\s ,4\.&); u.ujw\ Q\L.u\}l 5285 c.ﬁ
Lol Jasd 32alal) 24 JAlS "(5"" JS _)LIA.I ca\.i).\l\ ol U“'d\
8 o gali pall U ) ) Cppaall (e 328U 18 Sl 8
)Al_uj\ ‘_A\ Z\ALAYLI p2alal) ol d;b Jm.}.c dS JUA.J
Leae akaliial)



AUutoCAD Notes

e Cartesian and Polar Coordinate
Systems

In a two-dimensional space, a point can be
represented using different coordinate systems.
The point can be located, using a Cartesian
coordinate system, as X and Y units away from
the origin. The same point can also be located
using the polar coordinate system, as r and 0

units away from the origin.

+8

For planar geometry, the polar coordinate system
is very useful for certain applications. In the
polar coordinate system, points are defined in
terms of a radial distance, r, from the origin and
an angle 6 between the direction of r and the
positive X-axis. The default system for
measuring angles in AutoCAD 2010 defines
positive angular values as counter-clockwise

from the positive X-axis.

e Absolute and Relative Coordinates

AutoCAD 2010 also allows us to use absolute
and relative coordinates to quickly construct
objects. Absolute coordinate values are

measured from the current coordinate system's
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origin point. Relative coordinate values are
specified in relation to previous coordinates.
In AutoCAD 2010, the absolute coordinates and
the relative coordinates can be used in
conjunction with the Cartesian and polar
coordinate systems. By default, AutoCAD
expects us to enter values in absolute Cartesian
coordinates, distances measured from the current
coordinate system's origin point. We can switch
to using the relative coordinates by using the @
symbol. The @ symbol is used as the relative
coordinates specifier, which means that we can
specify the position of a point in relation to the
previous point.

e Limits

This command used to make border to the work
sheet.

access the command by:

Menu bar=  format = Drawing limits.

Specify lower left corner or [on / oOff]
<0.0000,0.0000>:

Specify upper right corner <420,297>:

e Angles in AutoCAD Programs

Direction of angle in AutoCAD by default is
counter clockwise like in figure below:

90
5
180 ////////////// 0
5

2 315

270
Or-90

e Method of Entering Coordinate-

Defining Positions
In AutoCAD, there are methods for specifying
the locations of points when we create planar
geometric entities.

e Interactive method: Use the cursor to
select on the screen.

e Absolute coordinates (Format: X,Y):
Type the X and Y coordinates to locate
the point on the current coordinate
system relative to the origin.

e Relative rectangular coordinates

(Format: @X,Y): Type the X and Y

coordinates relative to the last point.

e Relative polar coordinates (Format:

@Distance<angle): Type a distance and

angle relative to the last point.

1. (Absolute  Cartesian Coordinate
system). Example: 5,7
2. (Relative Cartesian Coordinate

system). Example: @10,3

3. (Absolute Polar Coordinate system).
Example :8<60

4. (Relative Polar Coordinate system).
Example: @7<30
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Example:

1. Draw Line using Absolute Cartesian Coordinate System
Command line: Line «J
*The following message in command line will appear
Specify first Point:3,3 «J Specify next Point: 10,7 J
*The length of line calculated from original point (0,0)

2. Draw Line using Relative Cartesian Coordinate System
Command line: Line «J
Specify first Point:7,4 «J  Specify next Point: @3,2 «J
*The length of line calculated from point (7,4)

3. Draw Line using Absolute Polar Coordinate System
In this system the line can be drawn by the point of coordinate and angle.
Command line: Line «
Specify first Point:7,5 o
Specify next Point: 7.6 <66.80
The length of line calculated from original point (0,0) using Pythagorean triangle as
following:

L =x2+y?
L=+32+72

L=7.6
The angle is calculated as following:

3
tan~?! 7= 66.8

4. Draw Line using Relative Polar Coordinate System
Command line: Line «J
Specify first Point:10,10 <
Specify next Point: @4.47<26.56 J
The length of line calculated from point (10,10) using Pythagorean triangle as following:

L =x*+y?
L= 42 +22

L=4.47
The angle is calculated as following:

12
tan 1= 26.56
Note: the symbol « refers to enter key on the key board.
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«» Draw Commands in AutoCAD
1. Line
line in AutoCAD can be drawn as follow:

Command Line Line or L «
Menu Bar Draw == Line
Draw Bar

When select line command, programme requires specify first point, display in command line:
1. Specify first Point:
2. Specify next point or [Undo]:
3. Specify next point or[Close/Undo]:
Note:
< close, C#d : this option close series of lines, connect first point with last point by line.
< Undo, U« : enter U for undo. AutoCAD back up one segment, undoing it so that you
can recreate it.

2. Rectangle
Command Line Rectangle or Rec «J
Menu Bar Draw == Rectangle
Draw Bar - |

When enter rectangle command, the program require specify first corner:
Specify first corner point or [ Chamfer/ Elevation / Fillet / Thickness / Width]:
Specify other corner Point:

1. Chamfer, C«J : the chamfer command enables to place a chamfer at the rectangle
corner

Specify first chamfer distance for rectangles<0.000>: in x direction
Specify second chamfer distance for rectangles<0.000>: in y direction

2. Fillet, F «J: the fillet command creates both fillets and rounds on any combination of
two lines.

Specify fillet radius for rectangles<0.000>: CJ
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3. Circle
There are many methods to draw circle in AutoCAD as follow:
Command Line Circleor C «
Menu Bar Draw == Circle
Draw Bar

When select circle command the programme display the following message in the command
line:
1. Specify center point for circle or [3P/2P/Ttr(tan tan radius)]:
2. Specify radius of circle or [ Diameter]: D
3. Specify diameter of circle<current default>:
Note:
o 3P(3 point):the circle passes through all three points specified.
0 2P(2 point) .the two points specify the location and diameter.
o Ttr(tan tan radius) .specify two objects for the circle to be tangent to, then specify
the radius.
o TTT (Draw Circle (Tan Tan Tan).
o Arc
Arc in AutoCAD can be drawn by several methods:

Command Line Arcora «J
Menu Bar Draw = Arc
Draw Bar

The following message will appear in command line:

Specify start point of arc or [CEnter]:

Specify second point of arc or [CEnter/ End]:

Specify endpoint of arc

*Specify endpoint of arc (hold Ctrl to switch direction) or [Angle/chord Length]:
Note:

Angle: draw arc using angle

Chord length: draw arc using chord length
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4. Ellipse
Command Line Ellipse or el «
Menu Bar Draw == Ellipse

Draw Bar m

There are three methods to draw ellipse in AutoCAD:
1. Axis end (Specify one axis and the end of second)
Command : ellipse or el «J
Specify axis end point of ellipse or [Arc / Centre]:
Specify other end point of axis:
Specify distance to other axis or [Rotation]:

2. Centre (Specify the centre and the end of each axis)
Specify axis end point of ellipse or [Arc / Center]: C
Specify center of ellipse:
Specify endpoint of axis:
Specify distance to other axis or [rotation]:

3. Arc (create an ellipse arc)
Specify axis endpoint of ellipse or [Arc / Center]: A

Specify axis endpoint of elliptical arc or [center]:
Specify other endpoint of axis:

Specify distance to other axis or [rotation]:
Specify start angle or [parameter]:

Specify end angle or [parameter / included angle]:

5. Polygon
Command Line Polygon or Pol«J
Menu Bar Draw == Polygon

When Enter polygon command, the following message will appear:
Enter number of sides< >:
Specify center point or [edge]:

If the Edge option chosen, the program require the following:
Specify first endpoint of edge:
Specify second endpoint of edge:
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If Center point option chosen, the program requires the radius of circle:
Enter an option [Inscribed in circle/Circumscribed about circle]< >:

Note:
| = Inscribed option : polygon will be drawn outside the circle
C «=2 Circumscribed option : polygon will be drawn inside the circle

When determine one of the options the program display the message:
Specify radius of circle:

Remark:
the circle is not display in the drawing.
Donut

The donut command allows to create thick — walled or solid circles, known in AutoCAD as
donuts.

Command Line Donut or do «J
Menu Bar Draw == Donut

Draw Bar E

When select donut command the following message will appear
Specify inside diameter of donut:

Specify outside diameter of donut:

Specify center of donut or <exit>:

Construction Line
Construction lines, line can extend to infinite such as xline can be used to create construction
and reference line and for trimming

Command Line Xl

Menu Bar Draw = Construction lines

Draw Bar !

When select this command the following message will appear in the command line:

Specify a point or [Hor/ Ver /Ang / Bisect / Offset]

The Xline command provides several options that allow creating specific types of construction
lines.

Options:

Hor: the horizontal option forces all the lines to be exactly horizontal.

Ver: the vertical option forces all the lines to be exactly vertical.

Ang: the angle option use to create construction lines at angles other than 0 or 90 degrees.
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Bisect: this option draws the xline at an angle between two selected points.

Offset: offsetting a line means creating the line at a specific distance from another line.

Hatch
Fill an enclosed area or selected object by a hatch pattern or fill. Access the command by:
Command Line hatch or h «J

Menu Bar Draw == hatch

Draw Bar

The following message will appear:
Select objects or [picK internal point/Undo/seTtings]

¢ Modify commands in AutoCAD

Erase
Removes objects from the drawing.

Command Line Erase or ¢ «J
Menu Bar Modify — Erase
Draw Bar 7

When use the command, the program require about objects needs to delete by display message:
Select Objects:

The cursor change to small square selected objects by three ways

1. Pick the objects. this default option is used for selecting one object at a time.

2. crossing window. all objects within and crossing through a crossing window are selected.
(drag the cursor from right to the left).

3. window. only objects completely within the window are selected. not objects that cross

through or outside the window. (drag the cursor from left to the right).

Move
This command uses to move objects to new locations.

Command Line Move or m«J
Menu Bar Modify == Move

Draw Bar H

When use move command, the program require the following:
Select Objects:

Specify base point or displacement:

Specify second point of displacement:
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Copy

Copies object a specified distance in a specified direction.
Command Line Copy or o or cp «J
Menu Bar Modify == copy

Draw Bar
L}

When use copy command the program require the following:
Select Objects:

Specify base point or displacement or [ Multiple]:

Specify second point or displacement:

Offset
This command used to create concentric circle, parallel lines and parallel curves by determine
distance.
Command Line offset or 0 «J
Menu Bar Modify = Offset

Draw Bar

When use offset command the program require parallel distance.
Specify offset distance or [through]:

Select object to offset or <exit>:

Specify point on side to offset:

Mirror

This command used to create mirrored copy of selected object.
Command Line mirror or mi «J
Menu Bar Modify == mirror

Draw Bar m

The program requires the following:
Select objects:

Specify first point of mirror line:
Specify second point of mirror line:
Delete source object? [yes/no]:
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Trim

This command used to trim objects to meet the edge of another object.
Command Line trimortr «J
Menu Bar Modify == trim

Draw Bar “

When enter trim command, the following message will appear:
Select objects or <select all>:

Select cutting edges:
[Fence/Crossing/Project/Edge/eRase/Undo]:

Extend

Extends objects to meet the edge of other objects.
Command Line extend or ex «J
Menu Bar Modify — Extend

Draw Bar m

e To extend objects, first select the boundaries, then press enter and select the objects that
you want to extend.
When select extend command the programme will appear the following message:
Select objects or <select all>:
[Fence/Crossing/Project/Edge/Undo]:

Lengthen

Change the length of the object.
Command Line lengthen or len «J
Menu Bar Modify == Lengthen

Draw Bar !

The following message appear:

Select an object to measure or [DElta/Percent/Total/DYnamic] <Total>:

Options:

DElta: in this option determine increment or decrement in length, then click the object, the
object is lengthening in determined value.

Percent: in this option determine length percentage to original length. For example: 110 mean
increment 10%, 90 mean decrements 10 %.
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Total: determine all length value to object.

DYnamic: in this option using mouse to increment or decrement object to new location.

Stretch

This command stretches selected object from selected side.

Command Line

stretchors  «J

Menu Bar

Modify == Stretch

Draw Bar

The following message appear:

Select objects to stretch by crossing window or crossing polygon:

Specify base point or displacement:
Specify second point of displacement:

Rotate

This command uses to rotate sleeted objects around point by determining angle.

Command Line

rotateorro  «J

Menu Bar

Modify — rotate

Draw Bar

When use the command, the program will appear the following message:

Select objects:
Specify base point:
Specify rotation angle or [Reference]:

Scale

Enlarges or reduce selected objects, keeping the proportions of the object the same after

scaling.

Command Line

scale or sc .

Menu Bar

Modify == scale

Draw Bar

When select this command the following message will appear:

Select objects:
Specify base point:
Specify scale factor or [Reference]:
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Break

Breaks the selected object between two points.

Command Line Break or br «J

Menu Bar Modify = Break

Draw Bar n

When select this object the programme appears the following message:
Select Object:

Specify second break point or [First Point]: f

Specify First break point:

Specify second break point:

Explode
Breaks a compound object into its component objects.

Command Line Explode or expled

Menu Bar Modify = Explode

Draw Bar

The following message will appear:
Select objects:

Fillet

Rounds and fillets the edges of objects.

Command Line Filletor f «
Menu Bar Modify == Fillet
Draw Bar u

Chamfer

Bevels the edges of objects.
This command used to change two objects meeting to meet by line.

Command Line Chamfer or cha «J
Menu Bar Modify == Chamfer
Draw Bar Chamfer
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Array
Distributes object copies into any combination of rows, columns, and levels.

This command used for creating multiple copies of object in the pattern, can create rectangular
array or polar array.

Command Line Array or ar «J
Menu Bar Modify == Array

Draw Bar E

In choice the rectangular array following message box appear. Determine number of rows and
number of columns, the distance between rows, the distance between columns, and array
direction.

| '
(@ Rectangular Amay (™) Polar Amay Select objects
0 objects selected
E Rows: 4 |:|I| Columns: 4
Cffset distance and direction

o s o o
B — e s o o
Row offset: 1.0000 | e o

Column offset: 1.0000

Angle of amay: 0

@ By default, f the row offzet is negative,

rows are added downward. I the oK
column offset is negative, columng are
Tip added tothe left. Cancel
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In choice the Polar array following message box appear. determine total number of items,
angle to fill, angle between items.

() Rectangular Amay i@ Polar Amay Select objects

[ objects selected
Center poirt: ¥: 10.0000 Y. 4.0000
Method and values
Method:
Total number of items & Angle to fil -

Total number of tems: 4

Angle to fill: %0
Angle between tems: |ﬁ|

For angle to fill, a posttive value specifies —
counterclockwise rotation. A negative value QK |

T specifies clockwise rotation. PSS
;
| Preview < |

Rotate tems as copied ——

Layers
The way to gain complete layer control is through the layer Properties Manager.

Command Line Layers or la«J
Tool Bar Format — Layers

A
Draw Bar
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Steps of Create Layers:

e Click

: Current layer: 0
. T | =5 £ o o
. Color  Linetype Lineweig.. Trans.. PlotSt.. P.. M. Description
) Color 7. = [

i@ All Used Layers

- W Invert filter

<7 All: 1 layers displayed of 1 total layers

e Click (New), new raw adding to existing layers. we saw always there was first layer it
Is zero layer which created by AutoCAD Automatically when open new drawing.
Appeared in new raw name of new layer we can change it to objective name to easily
access to layer we need. such as wall, column, steel, ground.

e To determine layer color click on black square under address (color) in new raw color
window appear select from it appropriate color.

e To determine line style click on (continuous) in new raw under address (line type),
window appear, select from it appropriate line type. click on (load) to appear more line
types.

e To determine line weight used for drawing objects click (default) under address (line
weight) then select weight we need from the window that appear.

e Repeat the operation for other layers then click (0k).

Layers Managements

Select drawing layer to be activate.
1. Click on manager Layer List.

2. Select layer from it.

3. Click on drawing board. the selected layer be the active layer .note that object color and line
type and line weight all must be assistant to( By layer).
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Move drawing object from layer to another.

1. Select drawing object.

2. Click on manager Layer List to open it.

3. Select layer want to move the object to it.

4. Click on ESC twice to undo select object, we saw change the layer color and line to color
of selected layer.

Hide objects belong to determine drawing layer.

1. Click on manager Layer List to open it.

2. Click on yellow light for layer wants to hid it by put it to off then click on enter we obtain
the drawing without the selected layer.

lock objects belong to determine layer.

1. Click on manager Layer List to open it.

2. Click on lock button for layer wants to lock it then click enter, the layer is locked.

(the locked layer it is the layer that can’t change or modified to it unless we open it by click
the lock button again.

change colour of drawing layer.

1. Click on properties bar, the dialog box appear for control layers and lines types.

2. Click on colour, colour control box appear.

3. Select appropriate colour.

4. Click ok in two open boxes to close them we saw all the objects belong to the layer their
colour are change to new colour.
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