


AutoCAD
Experiment NO. 1

AutoCAD Interface and Standard Line Weights

Objective:

To learn the essentials about the AutoCAD program, how to
interface with it and to learn basic drawing setups with the
ability to change line weights.



Theory

AUTOCAD 2006

Essentials of AutoCad plus Solid Modeling

1. Steps for basic drawing setup
The following steps are suggested for setting up a drawing:

a. Determine and set the Units that are to be used.
You can select the units of measurements for the drawing as well as the unit's
Precision from:
Format menu / units...
The drawing units dialog box appears as shown in the figure:

e O T

I# Drawing Units| | |

Length Angle

Type: Type:

Decimal V.| Decimal Degrees v

" Precision: , Precision: - »

U 4 B L,
[C] Clockwise

Drag-and-drop scéle
Units to scale drag-and-diop content:

Sample Dutput
1.5000,2.0039,0.0000
3.0000¢45,0.0000

oK H Cancel J[ Direction... H Help l

b. Determine and set the drawing Limits; then Zoom All.
The limits command allows you to set the size of the drawing area by
specifying the lower-left and upper corners in X,Y coordinate values.

Format Menu / Drawing limits
Command: limits

Specify lower left corner or [ON/OFF]<0.00,0.00>: X,Y or Enter.
Specify upper right corner [ON/OFF]<0.00,0.00>: X,Y or Enter.
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c. Set an appropriate Snap type and incremented.

d. Set an appropriate Grid value to be used.
Right click on grid or snap Tab as shown below

vl EEEER Lavoutl £ Layout2 /

00000

| ﬁdlaf Snap: On

Grid Snap On

Settings...

| SNAFTURID U THUTF

OLAR [OSNAP |OTRACK LWT [MODEL

Select setting: the Drafting setting dialog box appear

SnapadGrid  Pole: Tracking | OkjectSnap

[ Snap On F9)

Srap

Snap X spacing:
Snap Y spacing:
Angle: ‘

X base:

Y base:

Polz spacing

05000
osomm

0

oo

oo

__Grid On [F7)

find
Gnd X spacing

Grid Y spacing

Lnap tyoe & slvle
{+} Gid snap

s3 Rectangular snap
7 lsomettic snap

s PolarSnap

oso00

AR A i,

Opticns...
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AutoCAD Standard Lineweights

mm | inch ISO
0.00
.05 JL02
0.09 .003
0.19 .005
0.15 .006
0.18 | .007 %
0.20 .008
0,20 .010 X
0.30 g1 2
0.35 .014 X
0.40 .016
0.50 | .020 %
03 .021
0.60 .024
0L 70 .028 X
0.80 . 051
0.90 |.035 "
1.00 .039
1.06 .042
1.20 .047
X
X
2 00 078 [ e e e e——————
2.1 .083 -~~~ ]




AutoCAD
Experiment NO. 2

Coordinate system:

Cartesian & Polar

Objective:

To understand the coordinate system: the Cartesian and the
Polar, which include the details of each method: Cartesian
absolute, Cartesian relative and polar relative. These methods
are necessary for any figure that draws in AutoCAD program.




Theory

Coordinates system
(Cartesian & polar)

»
>

Figure A Figure B Figure C
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Figure A
Command line Cartesian Cartesian Polar
absolute relative Relative
XY @x,y @r<e¢
Command: line Specify first point: 1,2 L 1.2
Specify next point or [Undo]: 3,2 @2,0 @2<0
Specify next point or [Undo]: 3,6 @0,4 @4<90
Specify next point or [Undo]: 4,6 @1,0 @1<0
Specify next point or [Undo]: 4,5 @0,-1 @1<270
Specify next point or [Undo]: 6,5 @2,0 @2<0
Specify next point or [Undo]: 3,8 @-3,3 @4.25<135
Specify next point or [Undo]: 1,8 @-2,0 @2<180
Specify next point or [Undo]: 1,2 @0,-6 @6<270

H.W) using Cartesian coordinate ( absolute and relative ) and polar coordinate (relative )
to draw figure A and B:




Exercise
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AutoCAD
Experiment NO. 3

Drawing Menu |

Objective:

To understand the drawing menu, this is the most important
menu in AutoCAD that is used to draw the basic figures
constructs engineering drawings. The drawing menu is include:
Line, Ray, Construction line, polygon, Rectangle, Helix, Donut,
Arc, Ellipse Point, Spline and Hatch.



Theory

Line: | Alias: L]

(2-1) JSal) b i ga Lasy (g simall (8 dalicen Jaghidh pus iy

Absolute Cartesian:

Command: line

Specify first point: 1,2

Specify next point or [Undo]: 7,2
Specify next point or [Undo]: 4,5
Specify next point or [Close/Undo]: 1,2

Relative Cartesian:

Command: _line

Specify first point: 1,2

Specify next point or [Undo]: @ 6,0
Specify next point or [Undo]: @ -3, 3
Specify next point or [Close/Undo]: @-3, -3

Relative Polar:

Command: _line

Specify first point: 1,2

Specify next point or [Undo]: @ 6<0

Specify next point or [Undo]: @ 4.2426 <135

- N W s Wt &

1 23 456 7 8
(Line) jlagf (2-1) Jsi

Specify next point or [Clese/Undo]: @ 4.2426 <225

.(Enter) gl a3 (u) chua JA oy dkdi A1 0o gal All o

.(Enter) gl a3 (¢) ciadt JBa ol gl 11 @

&= w2ty 44091 (Line) Jlad 4guldia (Polyline) Sl o
L5aa) g Aadd LgilS Aluatiall Cilagtivall 4 gana

Lagfioeall b gbadll sl a3dieay (3D polyline) Szt o
LAl SN

Ray: | Alias: ]

Al g (ol g Ay A gt Aasliicnn dxdil aua sy
Command: _ray Specify
Start point:
Specify through point:

Construction Line: | Alias: XI]

Aolgds Autay Adai Lgd (! dasiliana Jo gl ans
Command: _xline

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



Polygon: [ Alias: Pol]

(3-1024) (v o 3aa gedal 3o (Aaiiia) 4 ghe Cladian au
eb'a.a.“ EJ.': aél\'a.di Ka c&%\" KXY ;Z.,d\:m Cila glrall U‘“ GL’;A.\J
Lhaall skd Liuaig (T or C) ( )

Command: _polygon

Enter number of sides <4>: 6 \ (

Specify center of polygon or [Edge]: 5,5

Enter an option [Inscribed /Circumscribed | <I>: ¢ (Polygon) Jlat (2-2) JS&
Specify radius of circle: 25 Jals aaall s () £.55 Bl g S alidaalt
AT) £33 8l

JLaal iy o (@) ipall JLA piy dxlia J o A8 i die aliaa
2 oL fridaga LaS g alian (oY Al 5 Ahad) Adaks

Command: _polygon

Enter number of sides <6>:

Specify center of polygon or [Edge]: e
Specify first endpoint of edge:
Specify second endpoint of edge:

Lo o Clalaall (s 4 gana (2-3) JSddl
(Polygon) Jtab

Rectangle: [ Alias: Rec]

(Obilita ¢pihadi JASY gliag g cilag p gf b o

i B il pu f

Command: _rectang
Specify first corner point [Chamfer/Elevation/Fillet/Thickness]: 1,1
Specify other corner point [Area/Dimensions/Rotation]: 3,3

Pl

L1 @32 AeE R 1 |
v — eT— , 0 1 2 3 45 6 7 8
34 @42 (sl il kel ae ) (Rectangle) Jias) (2-4) Jsial

‘First corner . Second corner

- W B N




3 (2-5) JSa B LS 5 ppaalt il sad) 53 Jibiiad) pu ) o

Command: _rectang

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness|: f
Specify fillet radius for rectangles <0.0000>: 1

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness]: 1,1
Specify other corner point or [Area/Dimensions/Rotation]: 5,3

- N W R N

'
2

£(2-3) JSA (B LS gt Aggaiall sl 53 a0

0 1 2 3 45 6 7
Command: _rectang (2-5) sl
Specify first corner point or [Chamfer/Elevation/Fillet/Thickness]: ¢ (Rectangle) jla¥i i i
Specify fillet radius for rectangles <0.0000>: 1
Specify first corner point or [Chamfer/Elevation/Fillet/Thickness]: 1,4
Specify other corner point or [Area/Dimensions/Rotation]: 7,6

bLEs sl (z) ilaay 4l (Elevation) Ol-31 Gl Jd S8 aa g liat o
gLyl 2paa3 (Thickness) Sl g Alat) L Jiaiocall Ly aea Jibiiaal)
(eDhbiua (g 3l sie) ¥ G Jabaicall pruay of Jukaiasall

Helix: [ Alias: |

il glaall ) zling g SNl A 51 ¥l AL g sta IS au
S A td B ohacts At iog :“‘
M AV QLA Ghany dlia | g Hall JSa) el Aall i
gL JLaa i (T) it JLaaly dldig ¢y 5-all g LS ) aaas
L9l

Command: _Helix

Number of turns = 10.0000 Twist=CCW
Specify center point of base:

Specify base radius or [Diameter] <1.0000>:
Specify top radius or [Diameter] <2>: (Helix) Sl (2-6) Jsadl
Specify helix height [Axis endpoint/Turns/turn Height/tWist] <1.0000>: 0

Donut: [ Alias: do |

‘A@byMJWEWiW\M?ﬂJQﬁJﬁMHx
Ao A g Aatall 5 dlat) B JLANY Sla) 1ia gliag (2-7) S
st (il anda S (a JASH ey (S g ¢ 381l

Command: DONUT

Specify inside diameter of donut <0.5000>:
Specify outside diameter of donut <1.0000>:
Specify center of donut or <exit>:

(Donut) Je¥i (2-7) Jsall



AutoCAD
Experiment NO. 4

Drawing Menu 11

Objective:

To understand the drawing menu, this is the most important
menu in AutoCAD that is used to draw the basic figures
constructs engineering drawings. The drawing menu is include:
Line, Ray, Construction line, polygon, Rectangle, Helix, Donut,
Arc, Ellipse Point, Spline and Hatch.



Theory

Arc: [ Alias: A]
S e I - T
g > romnts - 62 lamowm
\ 3 Start, center, end e © pont i
‘ ¢ e 0 Gzeoemane
\ ’ Start, center, angle o S Z st center lenth
Ay I’ ’ ? g flipse Lo %) ik u e
\‘/“"?—‘e\y Start, center, length e ek b R s End, Aol
\\ /" Start, end, angle e =
L Start, end, direction e bt p Lofatie
center Start, end, radius o o hatch, [ Comenstatend
%féa’éié& {6 Coten Stat Angle
Al Ak (End) 9 cougll Lot A (Start) Jiad dua o Dioondoy.. i’ il
Sl Job (Length) » wug-all 38 3 (Center) 9 cug-all @:;sfbi - ¥ Continue
Looled A g.ﬂ Ga'éy LaS 4 wﬂ‘ 4a4l) (Angle) K O‘“Jm QRézisiondou& .
Sl oladly g Ataall Akl fpa faud gl A 65 dalas L Lale .

Al AR M Y e g Aoladl il (Arc) Ao il Latil (2-8) Jsdl

oaSloa olaly i g (Start) Ataall A (e 1ag a i Ales o
(End) 4\gll Ak 1) Y gua g dobiad) g sial

(G Bany (2-9) JSAN (b gl s a U e haall Jiag (Nl gl

e ey g2lel= /" ‘\\\
 Methods B 5= = e lls 1 w2
. & ~ & IS Bl &8 < a
3 Points 0,112,314,1
‘Start; center;end | b 42,1101
Start, center, angle 4,114 2,1 180
Start, center, length T4,1] 2,1 ~ 4 0 1 2 ) 3 4 '
Start, end, angle 4,1 0,1 180 (b B B )il (yu g8 Ay (2-9) JS&
“ Start, end, radius 4,1 0,11 2 : oL Jgaadl S s ga LaS

Circle: [ Alias: C]
st LaS 9 (3 ok Ban B il
(bl Cuaiy S sall Baat) Center, Radius e
(ki g S all yaas) Center, Diameter o
(3Sally say Lagiss Jual gl o] (ysilali 3yaaT) 2 points e
(ol A5G ) 3 points e
(U8 chaly Cppulaa B3a3) Tan, Tan, Radius e
(Slalan DG yaas) Tan, Tan, Tan e

(2-10) Jsadl
ie il Al
(Circle)




Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 4,3
Specify radius of circle or [Diameter] <4.0000>; 2

"\

/
\J/

/
[
\
N

LS < T VST N ¥ | T~ N

6 1 2 3 45 6 7 8

Tan, Tan, Tan Tan, Tan, Radius (Cirele) St (2-11) Jeih

G By (2-11) JSE (B Aada gall 3 il pua b da 30 Cila glaall (Jiay ALY gl

_ sl w8 nin
Method . BB B LB B8
i < o °) o)
; A CleE I /RI&| A~ &
Center, Radius | 4,3 | 2
Center, Diameter | 4,3 4
2 points. : ‘ 2,3/6,3
Linnintg 0 S 3 4 1 &2
% =4 VUIJ!GU k’ -~ 1, x U’ ~
Ellipse: [ Alias: el |
2k LaS g (B b Bany (g guans ann
Center o
Axis, End e
(s 5z b ani ) Arc e
3
b
1
2
: a : ;
Center Axis, End Arc

Command: _ellipse
Specify axis endpoint of ellipse or [Arc/Center]: ¢

Specify center of ellipse: 5,5
Specify endpoint of axis: 10
Specify distance to other axis or [Rotation]: §



Command: _ellipse

Specify axis endpoint of ellipse or [Arc/Center]:
Specify other endpoint of axis: 20

Specify distance to other axis or [Rotation]: 5

Point: [ Alias: po]
¥ 13gd QA Bae da g . ponh e - %f{ g,nghpcin'f - e
(SEIaY! JA) Baalg Ak o ) :Single point o Thheh. o wkpkeont
(B alblaat JAs) bk bae awd ;Multiple point o B s s
Jshall 3 &y glucia s13aY) (e A2 gana M JSE 51 ascdld :Divide o Bosder. mbve
s£13aY1 255 Jadg JSAN JLaRI N gl Doundary..  oSpeasre

[@YRegon. .
Command: _divide e
Select object to divide:

Enter the number of segments or [Block]: 5

o A gladiall £ 3V (e Ao gana (A JSG asadll :Measure o
A Al Agal) (e a8l Al L8 B0al & 5 J gl
s dal gl o Jall Jab Jlaalg JSGl HLIAT N rliag g L il

—Command: measure
Select object to measure:
Specify length of segment or [Block]: 2

a5l ady AN Agad) (ra ananilly padf iy A8y sl oda i

Spline: [ Alias: spl |

JSal (b uda ga LaS g BRI (o A8 gadna (14 (iadia pai s a gl
[(2-12)

Command: _spline
Specify first point or [Object]:
Specify next point:

Spline Jlat (2-12) Jsadl




Boundary: [ Alias: bo |

pe o #1300 a8 (e A gSall Aliall alua¥l Jgads jlaNT 138 o ghy
(Draw) 4eild ¢pa Jla¥) 1ia JLSal e Baaly dakad (e (3 98a (3lka
I (e il ll o1y (2-13) JREN (B el Jfsadl Fgiiva 4
Grliall paaal JA1S A 23025 a puglal) Ll 52 (Pick  Points)

W lsenddetecon

BllBoundary Creatio _>_<_]

] PkPonis

.(Enter) glda o bikllg -
.
"'Boundaryse! ‘ e =
. . ]Cuyrerf-t viewpo:l "_'_l 3 jﬂ( New :
| DK { " "Canc‘el.‘i 1 .Help:‘ : ! o
el (2-13) Jsab
Boundary
Hatch : [ Alias: |
(Patterns) = 4&ikall slwa¥) £3aY (Hatch) Jla¥) adddiy o
(2-14) JS&l (A rada ga LaS g oLVl g AU 5 Jlsdy) ddlis,
Ol gal) 338 BY3-y (Draw) A\l (= (Hatch) Jlidl aie o
OLS 13 awaall JLAAN a5y Atalt 8 (2-15) JSal 8 Al
(Select object) o3 pladiud aid Saal g dakd Glia auall
3 gy I
Jac¥) JA) id bl B2 (a1 5a (3l sl OIS 131 Ll -~ ‘EEICLL_HL_LE?E
B o SR ERENERE
(Enter) € —  [CCCCCCCEL
. fiomate
@odia (s (Pattern) ) awll (abilag oladlyg £ od Maad iy 1 , W

.(Hatch) _is>

S0 O o aesall Gilbia (Pattern) Qs OF ) 13 o
(Associative) 4maldll Jaadl aid awall JSd

paiad (2-14) Jsal
BEATAY
walidg olad
.S.«O w'm °




iF’redefin‘ed‘ > ’
! ANSI31 ) I

i Send behind boundary

AR-BRROOF  AR-RSHKE

BRASS sk | 154 (2-16) Jsad
(Pattern)
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|
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padiih YV pd AL
[ / / N N\
N K / \\AA 7\4.
N \ / N\ N / P4
\\ //
T
Drawing limits: 20,15 Drawing limits: 20,16
Snap : 1 Grid : 1 Line Color: Blue Snap : 1 Grid :1 Line Color: Red
Polar : 45 Line width: 0.5 Polar : 30 Line width:0.6
Osnap: i1 o x Osnap: 1 AT
y /’ \‘\
/ N\ / N p
Al " R\ / N | / N
’ \ | A
N \XL "4 ~ 3 " \\ 4 NG ,’1
N / N ’
Dt N N /' '/
\\ 4/
S ”

Drawing limits: 19,15
Snap : 1 Grid : 1 Line Color: Yellow
Polar : 10 Line width: 0.5

Osnap: (1 » &

Drawing limits: 19,16
Snap : 1
Polar : 10
Osnap: Ga &

Grid : 1
Line width: 0.9

Line Color:Green

-

Y y
__{// “\\\ { A N /1T IN
aearae e {0)

Drawing limits: 20,20

Snap : 1 Grid : 1 Line Color: Yellow
Polar : 45 Line width: 0.5

Osnap: o & X

Drawing limits: 18,18
Snap : 1
Polar : 60
Osnap: o & &

Grid : 1
Line width: 0.8

Line Color: Yellow




AutoCAD
Experiment NO. 5

Drafting Setting
&

Inquiry Command

Objective:

To learn how to use object snap list that could be used instead of
coordinate system in drawing and the inquiry commands.



Shap and Gnd | Polat Tracking Dbject Snap

[¥] Object Snap On[F3)

Ohject Snap mades

1 [¥] Endpoint Sa i
A [ Midpoirt R
[ Center 5 L
55 [IMode T |
> [r] Quadiant B L
X U] intersection i

- [ Extension

[7] Object Snap Tracking On (F11)

Tnsettion
7 Perpendicutar
" Tangent
] Appatent intersection

[ Parallel

To track front an Osnap point, pause over the poirt while in a

] Select All l

| Cearsl |

[ Nearest

3 command. & tracking vector appears when pou move the susor,

= Tostop tacking, pause over the point again.
! (Jptions .. | | ]S l | Cancel ] ; Help l
| S 1 31 " A 7 ¥

Snap and Gd - Polar Tracking - Object Snap

[w] Potar Tracking On [F10}
Polar Angle Settings
Inciement angle:

%
[T} Additional angles

l N ew__]

Bhiect Snap Tracking Settings
{3 Track mithogenally only

o3 Track using all polar angle settings

Polar &ngle measwement

e dhsolute

7y Relative to last segment

QK

H Cancel “ Help }




Snap &vdGne  Pole Trackng  Object Snap

| Snap Or(F9) | 'GridCn (F7)
Srar Gad
Srap X sr}acing: 05000 Grid X spacing: 05000
Snap Y spacing: 0500 Grid Y spacing: (15000
Argle 0

Shap bpe b tule

X base: 0.06C0 .
{31Grid snzp
Y base: 0.0GE0
2 Rectangular snap
o lsometas snap
Pcizr spatng
" PolaSnap
' Optiors.. l 0K I i Cancel | } Hzlp J

Inquiry Command
Tools - Inquiry

1. Area [AA]: this command calculates the area and the perimeter of an enclosed
shape. you specify the area ( shape ) by PICKing the object (if it is
a closed Pline, Polygon, Circle, Boundary, Region ) or by PICKing
points (corners of the outline) to define the shape.

2. Distance [DI] : the Dist command report the distance between any two points
you specify. OSNAPs can be used to snap to the existing points.

3. ID point [ID] : the ID command reports the coordinate value of any point you
— select with the cursor.-if you require the location associated -
with a specific object, an OSNAP mode ( Endpoint, Center, etc).

4. Time : This command is useful for keeping track of the time spent in the current
drawing session or total time spent on a particular drawing.
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Exercises

18
17
16 Monitor Processor = Bigk
15 2
14 Cache A Didk
wn
- Graphi M
emor
12 CRRRICS Y Memory Disk
) controller controller
i
SCSI controller
10
9
PCI bus
8
7
5 IDE disk controller Expansion bus interface Keyboard
5 DID \} U!-;\
4
3 TS r\ SI..:\
5 N/ Parallel Serial
Port Port
1

(]

01 2 3 4 5 6 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24

-
[os]

s d Logficaljaddresp
1.7
16 =
15
d
14 >=
13 =
no :
12 i
i1 segment | pg-table trap
+ length base
10
9
STBR segment table
8
/ M
emo
6 ry
5
4 + f
fld
3 .
physical
2 address
pagel taljle fpr
2 segmgnts l ] [
0
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AutoCAD
Experiment NO. 6

Modify Menu |

Objective:

To understand the modify menu, that could be used to
manipulate any drawing and increase the accuracy of the
drawing. The modify menu includes: proprieties, erase, copy
and move, mirror, scale, offset, array, rotate, lengthen, trim,
extend, break, chamfer, fillet, stretch and explode.



Theory

@w J\MJLQA‘ U‘“ CL'.'\.&.": (Modlfy) Muu&f\j\ﬂéuau‘
u!\(—{-)&bh)bL;Aﬂ}dld&udguwgﬁddk;)uu&aj?M!
W] okl aal pleaal) JLSA) L“J-‘ﬂ-l?.\.i({:]))“ &isa

W
L BMEBPOLIN OO0 P F o

N kg POREN idla ) sl Ay iy e Modify Toolbar
o ghall
. ‘J‘:' 94-3-\33 é-) (WindO\V) di“ ? ’Y‘ t" % {*:\ﬂ * Modtfy Window ' Heip Exprcs
.ﬁ:}n.“ gropcruus
2.5 a oy boe “a4 e “ ‘ /Matchﬁo erties
U"p M‘ ‘Tu"éﬁ (D) J“‘*’A'“ dSu Uu\’ ‘;LU.QY‘ JL"-“‘ o QLG'“Y‘ "Ltg @; Changetopévta:er
.(Enter) g léa b 2
dp Y
“ = | Annctative ijcct gale .
Properties: [ Alias: Ch] e
pIER] &‘9-1"9 Q_p-m) plesa¥) ailad judi DY lagit tda eJ."sl«.ug AK ;‘:{’:{
Alladly G gl (e Sl Jan i g s(@b ‘ M‘J MU Lal L.!AMJ & oftset
Qg
prdd) ol dalall (199 paibadll ;ail Lgalddid (Say il o o
o [ ga LaS 0180 JA1S sl ailad gl Ay day Bilel g g ::ti L
5 itall dcald : Blscole
Bl Aaladi g (4-1) Jsddl hs ;wtm :
PP Lengthcn :
*rm
e Extang w
Clrealc oo
=+ Join
?ghamfe‘r 5
Fillet Eo
Fhee et 23D Operations e
e, e ; Sol:d:::tu:g Ay
R LM (=) gSl | cumezee
e e o
S — %
L Modify Menu
tormalx 0.0000
Norma¥ 00000
Hormalz oo
Match Properties: [ Alias: ]

plual I (Source object) pu aibad sl jlal 13 asiiuy
M) panall K8 A5 fidial) ailadl (Destination objects) Al
iz (ll plual Ll (Source object) awadl o8 Y gl o Ll aiy

.(Destination objects) sixid Jg¥) amadl 2y L L

Command: '_matchprop
Select source object:

Current active settings: Color Layer Ltype Ltscale Lineweight
Thickness PlotStyle Dim Text Hatch Pelyline Viewport Table

Select destination object(s) or [Settings]:

Erase: | Alias: Er]

U"“ Cuu“mwu.ausz ‘u.u.;c.u.d‘)La.:W 4B addieey
p i gall dda il gy Lgaaa 3 yalf plaa¥l jL0A) . Al g glaall
{(Enter) gl o ikl



Copy and Move: [ Alias: Co] [ Alias: M]

il gleall M zliag g aluat 40 gana of pua Fadd Slas¥) 138 adiiu
IS5 kS waat of i Gall Adnad ga Adad 3 yal) aand) Jlgad (A0
.(Base point)

Select objects:

Specify base point or [Displacement/mOde] <Displacement>:
Specify second point or <use first point as displacement>:
Specify second point or [Exit/Undo] <Exit>:

= N W s U &

—T

A (copy) Jt aladiuly (4-2) d&i&_tgéc,ﬁaxthﬁm giall ae 0 1 2 3 4 5 6 7 8
b LSy Gthalill JUAa a3 bl dga o aapall il (Copy) Eleaiiad) jlaal (4-2) JLal

sUaal (3Gl Uil aladily o
Base point: 1,1 second base point: 5,3
sermeadl] (Al aUST alaulg e
Base point: 1,1 second base point:@ 4,2
245 &gl ey Gl g Asad 2y o all FludiaN g e
Base point: 1,1 second base point:@ 5<45
:(Move) pldiuly (z) olaih Cilda g dxy jf ausall dly iy @
Base point: 1,1,0 second base point:@ 0,0,4

Mirror: [ Alias: mi

UJ‘ B GL::&.M c?««..&uuﬁubwe—u}juﬁw KPS ?Jilu.:n
JUA a3 B palt i o cpihall adat ¢ anad) JLdd AN cila gleall
PN ol B) 13} (Y)s ‘_,.Lm\ll e-u.;.“ s L0 A i 13 ™) o pa

L)

Command: _mirror

Select objects:

Specify first point of mirror line: 4,0
Specify second point of mirror line: 4,1 ¢
Erase source objects? [Yes/No] <N>: 0 1 2 3 45 6 7 8

(Mirror) gatSai¥i jlal (4-3) Jsll

- N W Rt &
o e v 2 [l

¥ anal) cp Alecall Cuatia B ady M) il ga 81 juall bl
Ol (o) gaad (S5, (4-3) JSddi B (s LaS g uSaiall puiadl g
B (4,6) 3 (4,4) 5 (4,2) S (4,0) i o Jasy Bdl fin e

3 all Jas

(Mirror) Ji @ m B sall b

31 pall Bak

o il
(Mirror) @ @) @7



Scale: [ Alias: Sc |

Slagliall (M gliagy alua¥l jduash snSi SLad 138 adddu
deagd Lot (AU AR apaas gt Adaud gy peadl LA Aduy
cosaill g il Jalaa

Command: _scale

Select objects:

Specify base point: 2,1

Specify scale factor or [Copy/Reference] <1.0000>: 2

=N W Rt

T

Lgad g (udi & 55 (Base point) Ls Ll oty Al ALAY) o 0 1 2 3 45 6 7 8
@MW&AJ@EL&U\%L«\ siuadll o) yusill dudes .\a.; (Scale) Jasl (4-4) Jsl
(4-4) Jsad
b Alaall 8 (1) ¢ S (Scaling factor) ded cuils 13 o
i o Aglaad) (B (0-1) O S 1 Laf s

------ veow, ssves sevvessven, escsnsroee,
» . . . » . .
. . . . . . .
: . g * . . .

. - . . .

. . . - | ® ] .

. . . . . .

. . . » . .

. . . . . .
s000*  ®cevsseres®  Ysecessevet LA »

ssccovese
.
B‘
.
-

A5l A3l (4-5) JSdls

seesve

-----------

; ias: O

& piiien g Gava a1 5 a6 51 g0 pean ana )] e 138 addiiey
e gy Sl gl JSd ) S g ul 9BV i g2l g Ja g el
penadh LA ¢ 31 gtadl Cppanumadt (i Adluacall AN Cilq glaalf

o disadl Adacuf g olat¥t AddS waat ¢ ydgall Aaud g

Specify offset distance or [Through/Erase] <Through>: 1
Select object to offset or [Exit/Undo] <Exit>:
Specify point on side to offset or [Multiple/Undo] <Exit>:

N W Ry

0 1 2 3 45 6 7 8
Jabtieaall JLAAT a5 (1) Cpamad) G Aluacall 20335 ¥ ) o (Offset)
A adaiaall LA AdakS cupS 8y gall Adad g3 (JaAN



Array | Alias: ar ]

Baasl g giuas St o ol a1 1S3l a1 154 ptdteny
il sleall JUia g ((Polar) gl J8& Je (Rectangular)
238yl sediy Mg (Array) Sl Gt Gib e Sl g

:(Modify) 48 Cpa Slayt jlasy

Al cila glrall JLAAI i DA g L ghua JS5 Lo alaalt il
danf g3 48l 3 yall peaadl LA «(Rectangular) JISill £ g5 aaad
Al ¢ (Co]umns) by aae (Rows) i glall 330 ¢ gl
Baae ¥l s Ll allc (Row offset) wigdua i Cppy

.(Columns offset)

ol ﬁectarigalaiérray\ S f?yk(‘, PolarAnay

Column offset

—- N W AT

0 1 23 45 6 7 8
(Array) Jagl (4-7) Jsall

D D D Row offsct: (+) value
D D Column offset:  (+) value

13S0 MOy

3 e = i i o ] 1 objeets seléb!ed e
= Howf ]2 ; : ~i§§~C$!“fﬂ’3§¢ ,‘ ! ,13 i - -
*‘Df_;[s'et di&térii:é and aiiéctien St = DD Row offset: (-) value
e ,y L DDD Column offset:  (-) value
Rowofisst . [30000 iy
L 5 e
. [Foee H ‘D[:]
i sk ee e Row offset: (-} value
. Jo A l DDD Column offset:  (+) value
‘,:By defauil if ihe Tow offsetis negatlve,;, e i
1ows ate added downward. Ifthe = | L oK i DDD
Lo columnoffsetis nega!nve columns e fi Row offset: (+) value
‘added to'l ﬁe |8ﬂ - : Cancel: I:]D"‘ Column offset:  (-) value
» i Praview < < 1 S d b Fanaat
. Heb

Jlaasd paad (Array) Jla¥l aladiul 4-7) Al u.ﬁ Gl e-“u’
i) Guliall LAl oy alc ) gl (398l Ao) (4 (Rectangular)
Gt Gl S 1 (8 3 g gall (Select objects) I e el
(3) 32 2as Jlaal ‘(Rows) Jiadl u& (2) digiall 2 JEa (u
dBall (2 (3) wishatt s Alaal) JB305 (Columns) Joadt (-4
Jeiall (8 (3) Baae W) (s Adluaal) J—a35 (Row  offset)

(OK) L3 (fe Biall o (Column offset)

XLY ML

plecal¥l JLaa) ade )5l slad) yaa3l (4-8) JSib
A clliadiall jlaey lh U sMel Akbiall
ISl L8 4aa g4 (column offset) dagd il 1)
o DIUSEE Al S L) G ) 98y
S Jeaddt

IS LA e (Row  offset) dwasd culls 131
LR 1S Al S 1 Lal Aot 05
et JuiN gé T ga LaS

oU

oLy, k=l

Rows=3 Columns=3 Rows=2 Columns=3

Rows=3  Columns=3
Angle of array = 20




£.55 i AN Gl glaalf JUA Ay (5 5118 JS& o alaalt i sl ¢
Al ¢ i gall ;\.E_ud}.: Adid 3 seall Pu..aﬂ JLnald c(P()lar) il B e
il il aa = (Center point) s il jus 5o 4 k3
.(Angle of fill:) £3¥) 4241 «(Total number of items:) 3
(* RactangulaxAuay _____ : 1
s ‘ . S ~.1 ob;ectsselected
o Cenle;pwr zs 140000 ¥: [30000 = __t;‘ -
_ Methodancvalues il . 0 1 2 3 45 6 7 8
Mebod L RE r i
'Total number of ltems &Angle to fill o _:_] ! =) (Arra)’) JL"’-" (4'9) M‘
?otalnumberohkems . on — e p *
Anmetolsll j' ’; e ‘ f
Angle Qelween ftems "é'a—'— p
Forangle to fn!l aposstwe value specifies: “ Sl L S B
‘ ?353@5'3&’2?533‘35333 s s S AN
i : Cance! : 4 ol l’
e = o L Preview<
. ¥ Rotateitems as copied . Moe ¥ 1 . Hep o :l . 3
|
1
oladly ¢y eSs SIS o8 dua ga (Angle of fill:) s3a¥! 4yl ) Cils Ky
e G9S ) Sl LB At culs 1 Lt Ao bl G yde ol (juSlaa 0 1 2 3 45 6 7 8
Ao lull w8 "
. , , g SRR (Array) S (4-10) Jsal
A A e e X=5, Y=3
R h:m-“-.' pleca¥l LA gl e hgadl 3 giiua (81 s (polar) Number of items = 5
JAal ad (s glall Coaandl (S 0 (4 3 92 sall (Select objects) oM Angle of fill = -180

ae of (Center point X=4, Y=3) Cdiadl ¢a gl 38 4a
LOK) L3 (Ao il a3 (360) 2533 da gl ) (4) <l s

bAd Sle, i,
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PQQ VAR N\
Total number of items = 8 Total number of items = 12 Total number of items = 18

Angle of fill =360 Angle of fill = 360 Angle of fill = -180




Examples

1. Circles

3. Trim

2. Array polar

1. Circles

Ri:50 R1.38

R0.75

2. Point-divide (15 seg)
Arc (start-end-angle (24))

. ,

3. Array-Polar:
No. of items = 15 teeth

4. Erase 2 circles.
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Lines 30 degree Circle 2 points

Circles

Trims
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Circles Lines Offset D=15
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Trims

Trims

Circles (Tan, Tan, Radius)
R=6
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Arc (Start, End, Angle)
+ Circles (2 Point) | Erase + Trim

Line + Polar Array o Text size = 4




AutoCAD
Experiment NO. 7

Modify Menu 11

Objective:

To understand the modify menu, that could be used to
manipulate any drawing and increase the accuracy of the
drawing. The modify menu includes: proprieties, erase, copy
and move, mirror, scale, offset, array, rotate, lengthen, trim,
extend, break, chamfer, fillet, stretch and explode.



Theory

Rotate: [ Alias: Ro]

Gl gleall o) rliay g Aima dy gl plaaVt agadt et 138 padio

Ay g ) agaald ¢y gadl) AdaRS Aaadcl g gad A seall plwall jLaal s
<l

Command: _rotate

Select objects:

Specify base point: 3,1

Specify rotation angle or [Copy/Reference] <0>: 45

2 (o35 (Base point) sagill Ahdic Wy JLAa) o5 4 ALl o
LgrB g ity B Ay Ly gail) Adas 2y Lgad e (gl
ad (aSlae oladly g gaild dua ga y gaill Ay gl dad S 1Y @

Asladl e sladly  gatild Adla cils 13 Laf Asladdy
dﬁdﬁéié—g@ﬂﬂ!@@;@@@yﬁgﬁ ®
.(Enter) gl o kil 5 441 30 4ad JBY J (C)

o S B V5 R ~SR ¥ | T

7N
ZT TN

6 1 2 3 45 6 7 8

(Rotate) ssaill jla) (5-1) Jslt
(il Jubiaall) avall JLEA1 o
(3,1) pagaill Aksi o

(+45) sl dagly

/\ )
( \ /\ et
450"""\.45
i T LA % o }
< S 1?, A \ / -17\0
N\ / = GSE gl &r g
A4
Select object: Dotted object Select object: Dotted object Select object: Dotted object
Base point: center of object Base point: bottom of object Base point: plus sign
Rotation angle: 45 Rotation angle: 120 and -120 Rotation angle: 45 and -45
Lengthen: [ Alias: Len]

3 Aafica ko gdod) alewa¥) gl Baly ) o) ey SLas¥l 13 o 9y
agand Al A8 pla agaat AN il gleadf A g Uiagg ool o8
Ol JLOAY i) s pall Adaca g3 el JLERS o3 (AU Aagd

(b JHE ol Lttt 8l s (Al Agall

Command: _lengthen
Select an object or [DEIta/Percent/Total/DYnamic]: p

_Enter percentage length <50.0000>: 125

Select an object to change or [Undo}:



ClS 1) cdtaa hadey Jedll sy i(DElta) S5¥ A5 kY e

Alaatld ddlis U8 13 Lot AdUiaf Atandld Lua ga ok} dagd

A pall dpeadl) cuea Johall s 1(Percent) 4l 43, kY o
23 100 Gma JB S shailh (a5 100 S8 Aygall sl
(omall

oaidl yaall A Jghll Jaag:(Total) AN 43 kY o

Sy Jgmdall iy 0 3-8 :(DYnamic) dasd 1 Ay jlall o
g1l A gt 1 B pdilie peiad] s MA (ha (Sralisa

Trim: | Alias: Tr]

DA pua kil 3 gaa 985 Eiag pawa SLRELGY Sl 134 addien
(‘j bhﬂ‘ dgda Jaan g..'m ?Lué'ﬂ Aadad ;Z_Al:dl Gl glxall U‘H EL:&&-_U
?.3 e Ualiud 3 g-"d‘ plesal) aaal ‘CJ (Enter) CL"ﬁa u.k> BET A

.(Enter) gl o bkl

Command: _trim

Current settings: Projection=UCS, Edge=None
Select cutting edges ...

Select objects or <select all>: 1 found

(Enter) CL:Li.q u..k; vl t) Al :U.g).w a_\fi)hg BT ERYY eﬂiluy
£ 3% aaats 133 o8 (Modify) 4eil® (ra Slaa¥l LAl ay 5 il
JLgehaiing 3 pall

Extend: | Alias:

Ex]

(Trim) J& (Trim) 3

2Rl 2gaa

3 gl

o gliaag A ﬁ@@u;éaﬂaum ¥ 138 addioy
(st Joiuall o AN 3 gan Jiad Al aleaal) ayaad (AN e gleall
uJ: BRI ,a.'a' aldaiaat &y g_"t.“ plaall Agaad e.:: (Enter) cum.n

.(Enter) glis

Command: _extend

Current settings: Projection=UCS, Edge=None
Select boundary edges ...

Select objects or <select all>:

Select object to extend:

(Trim) Jladt (5-2) JSil

(Extend) J& (Extend)
/\ r\

Aol ALY Sgan

H @

B ittt AfUiet 3 gas

&

(Extend) Jat (5-3) J<ilt




Break: [ Alias: BI’] (Break) Jé (Break)
7/

0
O

(Break) e (5-4) Jab

qg‘ya..u ch—:lAcfAWhA)Mu.ﬁpJAU\JL:JLAY} L\Ae\g—h
dgaad g camalt Ll (A0l Gl glral) e gl (& pliaa
L2l 3 gaa Jiad aaldl o opilids

Command: _break
Select object:
Specify second break point or [First point]:

e i galf a‘hu\y fwa.“ JLady ke (Autocad) eu:.n JTxt R
Jaat aiy ?.u.xﬂ JLA day AaB3Y o3A aadlg u-!jﬂ Aokl
P A Juaa ‘a_a (Enter) CL_\.M u..b vl fa_a & i palf
LAY A3t Ly g ot

ahail ddas L8 il gadl g (yul o8 fa Sl 138 aladiof Aic
2 Yyajkwlgﬂcy&mobib\gu{ﬁ" ddadil) (pa Jag
LAY ddaaity

OO0\

Chamfer: [ Alias: Chal

Lt t..l.“..\ . L T Distl = Dist2

4 r\lw

R R TR jux S CLn.a 9.(5-5) Jsad

Cudadd) Ll é\.i ‘@U§ A8Luall dadad cu-b\ﬂ (— H\
Command: _chamfer
(TRIM mode) Current chamfer Distl = 3.0000, Dist2 = 5.0 Al s ol it SO sy
Select first line or [UndorPolyline/Distance/Angle/Trim/mEthod/Multiple] : d
Specify first chamfer distance <3.0000>: 4
Specify second chamfer distance <4.0000>: 4 \ /_ _\

Select first line or [Undo/l’olylinc/Distance/Anglc/I‘rim/mEthodli\'Iultiple]:
Select second line or shift-select to apply corner:

(Chamfer) Jta¥t (5-5) Jsal
V) Adlacall Aagd) Slay) 13gd Adlad) clalae ¥ A8 jae (Say @
Current ) sl o;—bﬁ A G (Dist2 4l Dist1
4.4.\9 il 1A ¢ Slagyl Ldis aey B pilaa g ‘5.:.“3 (chamfer
Ldlaal ay 5 il il A.ULuu Adlaly Al g oY1 AdLuall

Juaal e.u& dalis, ils 13 Lot ﬂLu da gl Jl.m.l a14(5,3)
DLEA a8 A g oY) Adluall A JLA st (d) bl

. haghill

e :." " . 4 a4 [P E AT ‘?:"3 .
ALy Cilidy ALl JOA ) Y ¢ ALY aldal) e Al
PV T PO



Fillet: [ Alias: F]

(Fillet) J2
bgbilf o guday (3 ila (ugd aladiuly dahliiall yualinll madd -
= Eltagg (3D Solids) a__aNal e‘“-““’b Ol 5=BY1 9 il gat g O
el JLBAY o gRl J’:ﬁ whual 4.»,;3 Ladad ,@Lﬁ] Gila glaalt

Command: _fillet O
Current settings: Mode = TRIM, Radius = 5.0000

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: r
Specify fillet radius <0.0000>: 8

Select first object or [Undo/Polyline/Radius/Trim/Multiple]:
Select second object or shift-select to apply corner:
ol cias dadd) L) 1agd Ldladl clsfasyl 48 jpa Sy @

M1y (Current setting) skedi 31,3 A (s (Radius (Fillet) Jlat (5-6) Jsli

)Jnﬂ‘umw“ulduum\ﬂmmbym%

placall Jluial alod Lellaal oy 5 ) el 4 gluwa Adlal) (Yl aal s 33013 anay

LA aind Adliae bl G dasd CuilS 13 Laf ¢ B _piila
Sagaall jhil ciual dad JB o (1) sl )

(Fillet) 12

Clsball gpan ol o8 ST (Fillet) Saf O 558 paxs 2 o
BT B! (KW O alaiuyy CrSas Adalt oaa d.u ‘,.a dasaa Trim 1 Trim 2

u-u (Tan, Tan, Radlus) w-ﬂ-\-“ eyl o dﬂ‘ u-w‘-ul-'

(Fillet) 345 (5-7) Jsad
Stretch: [ Alias: X] (Trim) 5 (Circle ttr) aladiuls

48 (3a asad (o) Jibianal) (B0 0 (1 puaal LSS &y iy
LS jad 3 g g_m JaL a3y il :;L;\JL'ES‘ Cilea glrall CL'.'A:.'.;J .‘aw‘
,j&jgﬁhﬁ.\gmeﬁ c\aueﬂ JLad cﬁjﬂ‘ :Lha.u‘x

Command: _stretch
Select objects to stretch by crossing-window or crossing-polygon...

Select objects: Specify opposite corner: 0 found

Select objects: 1 found

Specify base point or [Displacement] <Displacement:<
Specify second point or <use first point as displacement:<

Explode: | Alias: X]

dagisall AVl g Juslly  (Multiline, Polyline) jmalisdl sad;
.(Mesh, 2D region, and Solids) saliall g sagli 5

5
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3
Arc and offset

4
Circles

6
Fillets

Trims



R25

R40
R30 R20
1. Circles and line. @
It
2. lines (tan,tan). @

3.0ffset (10).

4. Trim
Fillet (r=5)

5. Array Polar
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AutoCAD
Experiment NO. 8

Dimensions

Objective:

To understand the dimensions and dimension style and how to
display them on the figure of the AutoCAD.



Theory

Linear

| 4.0 |
zji
Al Q__u:'\] _)L:._J\" |5A‘a.\$:|_u;a

A1y SIS Y1 e A gaally iV

Align / \
5.2 5.2

~ P

| 5.2 |
KPR FUNIY. - I WY KO
@yl Ay allig, Al

Arc length
M6.3

Jsb o LV 1 aaai
i R FRPUIVI | I S I A S KPS |

8.0— —8.0
Ll:le.:\l.\__a\ c__.a‘,] ) ‘M?.\L‘I—ulﬂ

I e e T W g 2
L)‘}L-‘J"] 508 s n)\;\MlA’_\c_"wa«_‘n”’db .wJLJl(L_u‘}gb):\_.:\S‘a_'g
Ordinate Radius R2.0 Diameter
© o
o P R1.5 @4.0 @2.0
Lou) —
| | R1.0

P DY RS R PP [ kPR o)

_ouLJ‘ i.b_ul_”\.h_)_a_ﬂu‘_'x_a

PR S g gy g Egp = g o=y
ol Aa il M. Dl

e asd o5 00 g ® o0 5,50
,ua,u\ ;..\a_u\yu)_a_;\:a‘;_'gu|.\_u

Angular
108°

108°

PR QLAY By WIPY) | LV PR M—r)
(;_l:\_._a.uq.hio_gﬁ‘)_,_.a.a.c“ 1_.;\_,!_}“
un_,LA!li.L.-ul_,gO__xL:'J\ H&é&.b,

Quick dimention

<—2.0——]~—2.0——]—2.0——

Base line

6.0

4.0
-—2.0——|

Leader

base of
triangle

Uandle gsagd SVl 1 230

Center Mark

+ Aade a—agd LoVl 1 aad oy
S a W egd g5 el S 5 3

Obligue

oot Wa gy a e W e S5 o)




Dimension style

o Y — Text Extend beyond dim line
10.243
offset from origin__
Extension line
10.243
Arrow ——
‘ 4.5 E 4,50 | 4.500=—=1
Dim Precision
1. lll
‘ 4.5 | 4.5E+00 I 45 I
Dim Format
i 4.5 I a+b
Text Override

Prefix + Suffix




Example
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AutoCAD
Experiment NO. 9

Dimension Menu

Objective:

To understand the dimensions menu in details.



Theory

Dimension Style windows

JENs
Current Dimstyle: Starndard
Stles:

Lict:
Al atyles

ion ZStyIfcf Maniag,er

| Jr P

Description
Stendard

di

Li2s end &naws  Tewt

Fz Primary Units  &ltemate Units. Tedeancss
Uvarsior Lings
Zoles: . ByBlc:k N i —{ 2.82m }—
Lingweight: — ByBlock v = //‘;\
£ xtend bepcad ticks: 3‘312"‘ e 5_‘51‘\ m
: | Y oA
3 aszline specing 3600 . o ! i 3 60Pm N
: y i j Y
& i
Supprest [ Dimline1 (] DimLine 2 ! 2 i
‘R2.23m—
£ densicn Lings Apowl=zads
Clesed filed R
Coler: B ByElck v e E_ -csr,” S
. — e : @ Closedfilzg
Lineweight: — Bybleck v 0 f; Closed Fle -
. teater —f Closedfifed v
£ xtend bepcerd dm lines: 23,5000
T Anow size: 1R300 ! :
[lifsat from ceigirv 1.0000 g ) .
Center Mars for Ducles )
Suppiess: | Exlnel [ ]Estline2 Type  Maik v Size;  1.0000 st
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Dimension Style windows

# fodify Dimension Style; Standar
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Hin=t Dimensinns o mad TR
i Lnt famat: Diecimal wi | —| 2.82m l__
Frecizicn nmm w ! s ol s W /f\\
Fracton timat; 3.3%9m s \
Lo 3 5.6{ m
Cecind s=paiatr L (Peticd) v | ¢ ¥y N\
60fm \,
I ound ofi: 00000 s ;' S
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Suffix ‘m arqular Dinendone
| MesumsmsScaly Urits fornat: Decimal Dagrees v/
Sedctostar: 1.3C00 S
I ] Sty W lspoul i eersioes wily Precsion b bl
; Zetu Sudptession Zela Suppressich
I [[J Lencing 1 -eatity
[ ailv I Nailey
‘; [ Ok Cancal Hep




Example
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Text size :5 Line weight: 0.15 offset from origin 5
Arrow size : 5 Text style : Verdana Extend beyond dim line: 0.5

Marker size : 2






AutoCAD
Experiment NO. 10

View Menu

Objective:

To understand the 3D view menu, including all directions of
viewing for 3D figures.



Theory

VIEW MENU
1. Redraw
2. Regen
3. Regen all
4, Zoom
5. Pan
6. Viewports
- 1 viewport
- 2 viewports
- 3 viewports
= 4 viewports
- Polygonal
viewport

7. (3D) views
- Top
- Bottom
- left
- Right
- Front
- Back
- SW Isom
- SE Isomi
- NE Isom
- NW Isom

aftric
eftric
etric
etric

8. (3D) Orbit
9, Shade
- 2D Wireframe
= 3D Wireframe
- Hidden
- Flat shaded
- Gouraud shaded
- Flat shaded, edg
- Gouraud shaded
10. RENDER
(i

@ MM
sy

=

, edge on

E
ghts,Materials and landscape)







SE Isometric SW Isometric

LEFT VIEW BOTTOM VIEW

/O

o O o\l

O O O
\\?_/

BACK VIEW FRONT VIEW RIGHT VIEW
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- 2D Wireframe
- Flat shaded
- Gouraud shaded

7

edge on

- 3D Wiref
- Gouraud

rame
shaded

- Hidden
- Flat shaded

!

edge on

Shade

(
X

Fiat Shaded

Gouraud




AutoCAD
Experiment NO. 11

Draw- Modeling

Objective:

To learn how to draw 3D figures that represents the basic for all
3D drawings.



Theory

Box: [ Alias: box]

q&@?clﬁaﬁdﬁgﬁm@jﬂ\glg&eﬂjjhﬂ‘ﬁ (KT YPRECIN
Ll ASME i

Command: box
Specify first corner or [Center]:0
Specify other corner or [Cube/Length): @5,5,5

Cone: [ Alias: cone]

4 gulayy Basliy hag pda ) G By s JSd an ) Slagy 1 PRESI
S8 Clual g paall Basld 3850 ) Ay oo glaall f zliay g
(R Al gUi ) Bastaly

Command: cone

Specify center point of base or [3P/2P/Ttr/Elliptical]
Specify base radius or [Diameter]:

Specify height or [2Point/Axis endpoint/Top radius]:

Aal JBa S (TOp radius) Bty fﬁ:’ Udéu LJJ&“ ?'“‘J-‘ @ Fig.(1) Cone Command
LGtV BN Gl a8 yaay L)

Sphere: [ Alias: ]

B SN 38 e ) Al ilagleall | M liag 98 S an ! Slaa¥l 13 PRI
LB ki Cial

Command: _sphere

Specify center point or [3P/2P/Ttr]:

Specify radius or [Diameter] <4>:

Cylinder: [ Alias: ]

3R0m ) Aol e glaall ) g liag g A1 ghaud e ) 138 andiay
(A shaa) S U1 Bas il jhd Ll () bt Bactd

Command: _cylinder

Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <8>

Specify height or [2Point/Axis endpoint] <15>:

Fig.(2) Cylinder Command




Extrude: [ Alias: ext]

Sl (0 i AW AL as Jsadd ey s PEELI b c
a3 1A il gleal) Tl (2) s olaily gL ) dilhe ” “
?_::' &LJSJYi dasd Lans ﬁ'a (Enter) cLﬁA = il (ﬁ ‘_,d‘-l:l.“ PWEN | 5

.(Enter) lida o L)

Command: _extrude

Current wire frame density: ISOLINES=4

Select objects to extrude: 1 found

Specify height of extrusion or [Direction/Path/Taper angle]:

(Solid) .5 (0 Sla¥ 128 (e gilill (S0 pall L3t 1Y o
M&&“MJLWJM‘@LIMM‘O&SEO‘%
Lgrrand (Sard adad fac O O3S avaadl LS 130 Ll (Baa g
(Boundary) J! daud g
speddl LGRS 3y Ll pl Sla) lagd il LA e sa i e Fig(3). Extrude command
&l_ifu\] Jlia daadl o ihdy Ui :Direction .1 ED sz_jiec[ arrlldhpatl}:.
i Extrude with height 5 units
0 5 o] Direction (2 points)
pidl (e (535 i Jsdia) :Path .2 Taper angle (5 deg.)
SHBU lesas o 4Liiald g Path,
Ol Liall e 23S Lghiadd Cils 1) :Taper angle .3 Path and taper.
A il G185 gl Y

me a0 o

Revolve: [ Alias: rev]

(OhRY) p9a o (A anan 12945 (i (I ana LI o 5
o RS A gl 5 ¢l (AL s (ALY il gleall o gliagg

Command: _revolve
Current wire frame density: ISOLINES=4

Select objects to revolve: 1 found
Specify axis start point or define axis by [Object/X/Y/Z] <Object>: /
Specify axis endpoint:

Specify angle of revolution or [STart angle] <360>:

Fig.(4) Revolve command:
needs 2D object and rotation
axis (2 points) and angle.




Sweep: [ Alias: sweep]

Sila gleall Zliagg jlua g 2aly gALﬁM&Agixf&mf—hﬁgejlﬂ
J) a3 (Enter) gliba o Jai PP - PO W U B L1
.(Enter) ¢ hda 5 bl ‘13 Jhall

Command: _sweep

Current wire frame density: ISOLINES=4

Select objects to sweep: 1 found

Select sweep path or [Alignment/Base point/Scale/Twist]:

Loft: [ Alias: loft]

YR @wawhwmwe@s Ll L) 138 o ghy
Sl glaall () Sla¥) zliag g (7-a) JLal (= (i ga LaS g £ LY
Clila oo biiall o clolis Y1 A dlis, plial e gana Alaly
.Lﬁsi. ;.l-~~' . v, ...:‘,‘.-
(7-b,e,d) JSil) (b i o LaS g Al ca¥l (o hy, 1)

a.

Fig.(3) Sweep command: needs 2D
object and path

Bltof Setings
» ~‘sﬁfu;éwdag§;'m;s
© Smangr

g ue.xmelto:

: p‘gre’vii‘ewd’iuw

o)

Fig.(6) Loft setting

— Fig (D Loft Command a.Cross Section with different elevation

b. After loft (ruled option from above window.

c. After loft (smooth fit option).
d. After loft (normal to option);



Examples

Step 4: Extrude height= 0.5; height= 0.6;

RO.SOi S—Ro_zo

e @/ R0.38

A om0

Step 1: Circles
(6—"5)
= B9 EG

Step 3: trims Step 2: Circles (tan, tan, radius)




=5

Fillet R

—/0—

80

Polyline

00

-
[ =3

—70—

Extrude 250 + Revolve 180

Copy 3 times




2. Fillet (R=5)

1. Circles

=1)

2. Polygons (R

3. Lines

3. Mirror

Extend.

6. Subtract

im

. Tri

4

Boundary

5

Extrude (0.25)
Extrude (0.5)



Fillet (r=7)

Boundary

Extrude
Teeth (5)
objects (15)




AutoCAD
Experiment NO. 12

Solid Editing

Objective:

To understand how to edit the 3D solid figures.



Theory

1. Union:
Select objects:

2. Subtract:
Select objects:
Select solids and regions to subtract:

3. Intersect:
Select objects:

Before command  After command

4. Move faces:
Select faces or [Undo/Remove/ALL]:
Specify a base point or displacement:

Specify a second point of displacement:

. Extrude Face:
Select faces:
Specify height of extrusion or [path]:

i

6. Offset
Select faces:
Specify the offset distance:
Specify second point:




Before command After command

7. Delete faces:
Select faces or [Undo/Remove/ALL]:

8. Rotate faces

9. Taper faces:
Select faces or [Undo/Remove/ALL]:
Specify the base point:
Specify another point along the

axis of tapering:

Select faces or [Undo/Remove/ALL]:

Specify an axis point or [Axis by
object/View/Xaxis/Yaxis/Zaxis] <2points>:
Specify the second point on the rotation axis:
Specify a rotation angle or [Reference]: -45

Specify the taper angle: 25

11. Copy edges:
Select edges or [Undo/Remove]:

10. Copy faces: ’
Select faces or [Undo/Remove/ALL]: q'[m) O

12. Shell
Select a 3D solid:
Remove faces or [Undo/Add/ALL]:
Enter the shell offset distance: .1




Example

|

Box: volume 10x10x10 Cylinder: R=3, H=10

Subtract: box-cylinder
Shell: 1 Extrude faces: H=-1 Rotate faces: angle=30

Move faces: 2 Copy faces: 10 units up

Copy edges: 5 units left




AutoCAD
Experiment NO. 13

3D Operation

ODbject:

To learn the operations that performed on the 3D figures.



Theory

1. Array 3D
Select objects:
Enter the type of array [Rectangular/Polar] <R>:
Enter the number of rows (---) <1>: 2
Enter the number of columns (]|}) <1>: 2
Enter the number of levels (...) <1>: 2
Specify the distance between rows (---): 5
Specify the distance between columns (|[}): 5
Specify the distance between levels (...):

2’j\4imr 3D
Select objects:

Specify first point of mirror plane (3 points) or
[Object/Last/Zaxis/View/XY/YZ/ZX/3points] <3points>:
Specify second point on

mirror plane: Specify third point on mirror plane:
Delete source objects? [Yes/No] <N>:

f Rotate 3D

=" Select objects:
Specify first point on axis or define axis by
[Object/Last/View/Xaxis/Yaxis/Zaxis/2points]:
Specify second point on axis:
Specify rotation angle or [Reference]: 33

@)align
Select objects:
Specify first source point:
Specify first destination point:
Specify second source point:
Specify szcond destination point:
Specify third source point or <continue>:
Specify third destination point:




Subtract







AutoCAD
Experiment NO. 14

Surfaces Submenu

Objective:

To understand the surface submenu and how to use it.



Theory

1. 3D Surfaces ( _ai_dish)
Specify center point of dish:
Specify radius of dish or [Diameter]:
Enter number of longitudinal seg. for surface of dish <16>:
Enter number of latitudinal seq. for surface of dish <8>:

<. 3D Mesh _3dmesh
Enter size of mesh in M direction: 2
Enter size of mesh in N direction: 2
Specify location for vertex (0, 0):
Specify lacation for vertex (0, 1):
Specify location for vertex (1, 0):
Speacify location for vertex (1, 1):

3. Revolved Surface (REVSURF)
Current wire frarne density: SURFTAB1=20
SURFTABZ2=20
Select objact to revolve:
Select object that defines the axis of revolution:
Croeifu cbsr anela O~ WEO

P CCTy Sttt aitgic o DA A4

Specify included angle (+=ccw, -=cw) <360>:

1

4, Tabulated Surface ( _tabsurf)
Current wire frame density: SURFTAB1=20
Select object for path curve:
Select object for direction vector:

. Ruled Surface ( _rulesurf)

Current wire frame density: SURFTAB1=20
Select first defining curve:

Select second defining curve:

(€]

Chrirfo e
oot

{ cd ciirf
—<d

oe
cagtosar

~

o
L= =)

rrent wire frame density: SURFTAB1=20

SURFTAB2=20 ’ 3
Select object 1 for surface edge:
Select object 2 for surface edge:
Select object 3 for surface edge:
Select object 4 for surface edge:

n







AutoCAD
Experiment NO. 15

Multiline
Design & Modify

Objective:

To understand how to use multiline including design it and
modify it.



Theory

- o -




1. 3D Surfaces ( _ai_dish)
Specify center point of dish:
Specify radius of dish or [Diameter]:
Enter number of longitudinal seg. for surface of dish <16>:
Enter number of latitudinal seg. for surface of dish <8>:

2. 3D Mesh _3dmesh
Enter size of mesh in M direction: 2
Enter size of mesh in N direction: 2
Specify location for vertex (0, 0):
Specify location for vertex (0, 1):
Specify location for vertex (1, 0):
Specify location for vertex (1, 1):

3. Revolved Surface (REVSURF)
Current wire frarne density: SURFTAB1=20
SURFTABZ2=20
Select objact to revolve:
Select objact that defines the axis of revolution:
Crpoerifu cbar anela 0>+ G0

Pty St aihigic o DA A4

Specify included angle (+=ccw, -=cw) <360>:

r/

4, Tabulated Surface ( _tabsurf)
Current wire frame density: SURFTAB1=20
Select object for path curve:
Select object for direction vector:

5. Ruled Surface ( _rulesurf)

Current wire frame density: SURFTAB1=20
Select first defining curve:

Select second defining curve:

~~

SN
rrent wire frame
SURFTAB2=20
Select object 1 for surface edge:
Select object 2 for surface edge:
Select object 3 for surface edge:
Select object 4 for surface edge:

[o%

ensity: SURFTAB1=20




Modify Menu - Object - Multiline

Teo use a tool, chick on the ican. Dbject selection must be petformed after
the tool has been selected.
Multfines Edit Toals
Sl = L l’ ‘
; I |
Closed Cmss Ciosed Tes Cearier Joint Cut Single
el Lo e w it
Ee == >3 -
A L i Il
Open Cross Dpen Tee Sud Vertex Cut Al
:4&_«: ey ‘\“_\_ i“"l]!
= e i |
Merged Cross Merged Tee Delete Vertex wWeld Alf
B
1 2 i
§
{ I
1 — i
Closed Cross 2 Lo Closed Cross
1 2
Closed Tee 2 Cut Single
1 2
Open Cross 2___| l_ ___l {-—_— Cut All
1 2
Open Tee 2 : ! Weld All
1 2
Merged Cross 2 X Add Vertex “ ))
1 2
Merged Tee 2 1 l Delete Vertex
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Experiment NO. 16

Layers
Toolbar
&

Proprieties Manager

Objective:

To understand how to use layers including toolbar and
proprieties manager.



Theory

! é " & : Lineweight FlotSwl  Plot | Descrg
Solimsgiaen : i il BB
1~ Defpoints | i ARuoUs S : ; 5 ]
-~ Dim

. Hateh

e TEXE

All & layers displaved of 5 total layers
THnvert iter [Jindicate layers in use

[#] Apply to layess toolbar K J[ Cancel ' Apply

On, Off:

If a layer is on, it is visible. objects on visible layers can be edited or plotted.
Layers that are off are not visible. Objects on layers that are off will not plot
and cannot be edited.

Freeze, Thaw:

You can freeze layers to speed up Zoom and Pan, and many other operations
improve object selection performance; and reduce regeneration time for
complex drawings. Objects on frozen layers are not displayed, plotted,

hidden, rendered, or regenerated.

l.ock, unlock:
Locks and unlocks the selected layers. Objects on a locked layer cannot be
modified

Color:
Changes the color associated with the selected layers.

Linetype:
Changes the linetype assocnated with the selected layers.

Lineweight:

Plot:

Controls whether the selected layers are plotted. If you turn off plotting for a
layer, the objects on that layer are still displayed. Layers that are off or
frozen are not plotted, regardless of the Plot setting.




Foundation details:
Limits: 200x200 grid: 10

Hatch patterns: Earth

Scale(0.75)

ANSI37 Scale (0.75)
AR-Conc Scale (0.05)
30cm
;i T LG s ‘
S%W
=== sdn
===l 1=l= =tz 1
=== =l==l=
: T==E
e
1 et e '
E . - sa
O 57, Hs g :
= o B s
| ‘ ) 4 a
45cm "
Layers:
1. Concrete.
2. Hatch.

3. Dimension

4. Reinforcement.



Example

Disable: Hatch layer Disable: Dimension layer
30cm
1
1 -1 AL
| ‘.
__3:
o
g
O
§
45cm |
Disable: Reinforcement layer Disable: Hatch + Dimension layer
30cm
 —
] RS 7, 5 B
& =
=
g
£




AutoCAD
Experiment NO. 17

3D Figures Exercises



cach part. Use symbols or abbreviations where possible.
The drawings need not be to scale but should be drawn in
proportion to the illustrations shown.

1G. 6-9-A

Round flange.

Lo

ASSIGNMENTS FOR UNIT 6-9,
SPECIAL VIEWS

. Select one of the objects shown in Figs. 6-9-A through

6-9-D and draw only the necessary views (full and partialy
that will completely describe cach part. Add dimensions
and machining symbols where required. Scale 1:1.

A

N
.Y

- L

£

o 4X
® .344

FIG. 6-9-C

Q10

ROUNDS AND FILLETS R2

MATL

Flanged coupling.

Ci

MATL—5mm

STL

b
’ 1.00 I
e | 20
;..\_\l\ f
2.00 N
| 60
| 30
Y g
oy @ : 30
et A . E ¢ |
i N\ - «
©1.50 X 450 N L \eax ivr\/é/ L/m 2 /Y/
1.00 | O 406 D10
2.00 ~ 2 SLOTS
' : 5.6
< ROUNDS AND FILLETS R .06 *  avoLes o
MATL —CI EQL SPACED ON Q40
1G. 6-9-B  Flanged adaptor. FIG. 6-9-D  Connector.



Select one of the problems shown in Figs. 8-2-F through
8-2-K and make a three-view drawing, complete with
dimensions, of the part.

ROUNDS & FILLETS R.I0 %‘\

>

FiG. 8-2-H Yoke.

1.002
2X 21000

v ljo/ 1.25

P ONLY

4.50 z
~L

. 8-2-F  Swing bracket.

FIG. 8-2-4  Shaft support.

-9 .50
4 HOLES

. 8-2-G Bracket. FIG. 8-2-K  Offset plate.



4.00

+2.00 1.00%
- e~ . 20 =

0 e

143

FIG. 8-1-A Template no. 1.

MATL — SAE 1020
J0 THICK

3.00

1.50

FIG. 8-1-D  Notched block.

50 25 3
| ) L
{10
,L 100 ‘

.
[ %

] 20 L“

MATL — SAE 1010
1.0 THICK

FIG. 8-1-E  Angle plate.

2.50

FIG. 8-1-C  Cross shde.

3.00

R
Y 6.00 \l \</
0 .00

X
FIG. 8-1-F  Sund.



3.9-5-C

Caster.

PT 3 — AXLE SUPPORT

/j\ MATL ~ MALLEABLE IRON {g - \"
PT I - TOP PLATE aa =

MATL — MALLEABLE IRON

@1
@ 20 SFACE
2 HOLES

an

¢

19
PT 5 — BUSHING
MATL - BRONZE

FIT BETWEEN PARTS

PT 4 — AXLE

AT EiaE o H8/(7 4 AND S
. 20 H7/p6 3AND 5§
H8/17 2 AND 4

FASTEN ASSEMBLY TO A 6mm STEEL PLATE BY
FOUR M 10 X 40mm LG HEX HD BOLTS, NUTS AND
LOCK WASHERS. SHOW THE STEEL PLATE IN
PHANTOM LINES.

PT 2 — WHEEL

MATL ~ MALLEABLE IRON ROUNDS AND FILLETSR3

-—75
STROKE

| 4.00 .60~

.38 324

12—

N7

L

THE “CAM SLIDE” CONSISTS OF TWO HARDENED DISC CAMS MOUNTED ON'THE
1.25 INPUT SHAFT, EACH ACTING ON SEPARATE ROLLERS ATTACHED TO THE CARRIAGE
OF THE RECIPROCATING ASSEMBLY. THE CAMS PROVIDE POSITIVE CONSTRAINT AT
ALL TIMES TO THE IN- LINE MOVING PARTS. THE RECIPROCATING ASSEMBLY MOVES
ON LINEAR BALL BEARINGS.

iG. 9-5-D  Cam slide (protected by patent) courtesy Stelron Cam Co.



Make a three-view drawing of one of the parts shown in
Figs. 6-6-F through 6-6-L. Allow 1.00 in. or 25 mm
between views. Scale 1:1. Do not dimension.

2.00 2.00

FIG. 6-6-J Rod support.

, @ 60
6-6-G  Guide bracket.

P72

FIG. 6-6-K  Cradle support.

3X
@ 1.00

6-6-H  Hinge fixture. FIG. 6-6-L  Rocker arm.
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