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Introduction

4 Engineering Profession

———

the 2pplication of scientific knowledge about matier >
and energy for practical human uses such as
construction, machinery, products, or systerns.

Effectiveness of Graphits
| anguage

1. Try b verite & diescription of

2 oot your uriiEs descriotion
¥y D SOITE00S atiempt
0 maEke = skefch from your
descrpdiom.

Yous can easiy understand that ...

mew@m ianguages are madequate for descnbmg lhe
: sﬂ@, s@z—: and Jnaiﬁres __cd
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Common Features of
I Enginee-ing Drawings

3 : : j as vi how
a Geomalry - the shape of the object; represented as VIEWs,
the object will look when it is viewed from various standard
diredtions, such as front, top, side, etc. . y
Dimenstons - the size of the object is captured in accepte
units.

. Tolerances - the allowable variations for each dimensions.

a Material - which represents what the item is made of.

- Rnish - specifies the surface quality of the item, fund:ul)[nal o
' cosmeric. For example, a mass marketed product usually A
requir=s a much higher surfzce quality than, say, @ COmMpor
that goes inside industrial machinery-

Basic Knowledge for Drafting

Graphic
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Line Styles

R et & AR —

" A variety of line styles sre used to graphically represent physical objects.

Types of lines include the following:

- visible - are continuous lines used to depict edges directly visible from
a particular angle. :

. hidden - are short-cashed lines that may be used to represent edges
- that are not directly visible.

a Ccenter - are alternately long- and short-dashed lines that may be used
o represent the axes of circular features.

. cutling plane - are thin, medium-dashed lines, or thick altg:natdv ooy
and double short-dashed tnat may be used to define sections for
section views. _ 5 :

» saction - are thin lines in a pzrallel pattern used to indicate surfaces i

section views resulting from "cutting.” Section lines are commoniy
referted to as "cross-hatching.”

Meaning of Lines

e v e les avis

ssible Bras represent features that can be seen in the

- current view el e S

""'ﬁ?é:sa?e‘ﬁresené-feamrfeagtﬁgtﬂgaﬁ-ﬁaé‘-be;seaﬁ i e e e

m represents symlr!étry;"gath of n'iohon ceniers
~ of circles, axis of axisymmetrical parts
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Sizes of Drawings

= IS0 A Drawing Sizes (mm)

= A4210 X 297 ; P
= A3297 X 420 « B
= A2420 X 594 & g5
= A15%4 X 841 1w L
= ADBZ1 X 1189 : =

et Lt

_ Drafting Instruments

& design is as good as its insirumenis

Comsentional CAD
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Conventional Drafting Too!s

;=i T =

. Conventional Drafting Tools
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T ‘Geﬂ'me-t-r'
Basic Geometnc Elements-

Lines

e Athﬂemm-.
& comicaly seferred o Sty a5 3 ~hne 54220 bWo points and
x thhnmmmhw
the drawving shieet, vertical Bires heve wsm::gg;;uf
ﬂ!r@tﬂtﬁmﬁhmuﬂg@g‘

lines
W orqired ﬁ!sa:em!e: if the shortest distance

wwwu

Elemen!s— o

.A‘» l.n.‘

" Bisedt allve %

rie Consarnction-de T R

———— -—

Basic Geometric Elerﬁeniﬁ«
ik Angles

a Anangleisfonnedbytwointersecﬁng fines.
s There are 3609 in a full drde.

a A degree is divided into 60 minutes, 60". A minute is
divided into 60 secands, 60".

OEEE -

Falt Crrcte SR RightAsgle  Cute Angle

 Basic Geomelric Elements-
- Quadrilaterals 25

g

t‘;d'-:"ud !-m:m'- nsucw_uﬂen oy
= I the opposita sides zre raralie, the quedriataral i
also called parallelogram 1 ¥
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Basic  ~metric Elements-

—d— e ®

. Avolygon:  plane figure bounded by Heage
lines.
equal sides and angles
= Pt Pyl A .
:Egmaegula: P  can be inscribed in‘or drcumscribed |
around a «

Br oo0
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< cAR

g i o n
"'?Jp

g Fisecting 2n Angle |
i

1. S“m“dwmmmﬂh vertex,
zmmadﬂmmhmn i
wmmmmumm

% % Given Line Through a Point

Drawing a Line Parallel to a

Given

O%Q@mar‘
s e—-oii-@,(sun o)

e N’j—") &) .)@,U’JJ( €
,.33_,39\:...:\@

- Drawing 2 Line Parallel to a

&E’wen Line Thrﬁ.fg/h‘g Point

Drawing a Line Parallel to a Given

%Une With a Specified Distance

Civen diSEERCE T T

1
Repesi
. Pazatiel to a Given Drawing a Line Perpendiculzr to
rificd Distance __a Given Line at a Given Point
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Drawing 2 Line PEW
if_“’f"_':'-mf 2 PNt not on the ine

Drawing a Line Perpendicular to a
il Given Line at a Point not on the line

Mjace t il
St mEthod Adjacent-sides mathod
‘ ’ c L\
s
\\.
\\
S
Repeat
Drawing a Line Pespendicular to a Drawing a Line making 15° With a
iﬁmlﬂl& at a Poiat not on the line Given Line Through a Given Point
& S E £C
GRS Given
g A0 . g éﬂi \:'\
£ p | i ~
m 15° W"lth a Drawing a Line making 30° With a

Given Line Through a Given Point
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,’/i : e ——

?’Mrg—ugp a_Given Point

i Sharp cornsy

Fillet and Round

Drawing an Arc of Given Radius
ﬂ'ﬁngeﬂt to Two Perpendicular Lines

Given arcradmrisy

.
\
ST

~

7 Rk s e S0 die cpwier of e &T07

Arc of Given Radius Drawing an Arc of Given Radius
perpendicular Lines .ﬂiTangem to Two Lines

e

pqaryesy 64 Al T G 5 £
sy 64 s iven ammrsf y
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.iardes

Drawiny a tlircle Tang=nt to Two

Given Exampie (6P

~ Drawing a Circle Tangent to Two
Cirdes

Given Two circles and the radius of S third circle = R

e #

Given, Two circles and the radius of the third circle =R

Drawing a Circle Tangent to Two
Circles

.- e
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The Hashemite University
. g . i win

=) X
"EX #2: Geometric Construction

g

imensions

Reconstruct the following objects using geometric construction techniques. D
are in mm.

b j : ‘ _}XJJ
s oS

}\JJ UL‘O_J‘;

w— 2

@20
3 HOLES
£EQ SPACED
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e

—_—

: : =
. D:amerrl‘g g‘ _Q:g ?_’lfn(;iven Radius ~ Drawing a Line Tangent to a Circle
e Leie . _at a Point on The Circle ‘ .
/-—\\
~Given ( \\
~ Drawing a Line Tangent to a Circle
From a Point Outsnde The Circle ,,%:\ Circle Tangent 0 Other Circle
. ,,:.sﬂlkahngent point = i
. B
1 ‘
li ‘3 !
.f"j

'
b dm—
.

Loy

Drawing a Circle Tangent ¢ Two
. Circles

Given Two circles and the radius of the thire sircle =R

_{qa P YL
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L The Has‘lemlta University -
o a0 g ki Civil Engmeermg Dept. - Engmeerinc Draﬂind :
: ' B 3 EX # Geometnc Construcuon . -

P

‘techniques. Dimensions

_ Reconstruct the followmcr objects using geometnc constmctwnt
are m 1 n Ch ;

Y9 353 Tz =1 €0

5

G341 025 = V= 3.5-25 em

-

mf; 259G

5 LR
5

Orow f(ue ell;pse-s
”(F'na*qt least 10
ints
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Geomewic Constructions ’

=il
oy g
i ; o least [0
¥ i Foats it emch guedizar)

Fiz. 5.72 Sgecial Cam =
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. Sketching: _ ' e

cetching 1S 2 Tapt S e :

Sk' il ki e od of drawing ( without using instruments. 1t is

an impoertant sKill an enginéer must develan, Pracice s e o
 ability in drawing neatly and accufat ! 7

! e ely. e &
STHE Qfdimlm".‘f sketching will force o-« to think first about the fayout and what

one .lﬂ_l?nds to do before rushing to the drawing board or the computér. A
~prelinunary sketching will fores one to think first about the layout and what one
intends to do before starting or. drawing board or CAD scrzen.

To st:llrt free hand drawing, wnat you need is just a sheet of paper, eraser, and a
penci -

Abvays use guidelines to hel‘i] acquiring a high starndard of free hand sketching
Circiz_: sketching : - - :

centerlines and radial lines. The radial

Draw a circumnseribed square  with its _ : -
distance is marked on each line with a piece of paper ot by eye for small circles.

-

&

- . s

an, aid for drawing an enclosing rectangle may be drawn first with its center
_ Drawe arcs tznaent to rectangle at the intersection paints. Try to connect these
~oathly with arcs tangent to lines connecting the quacter points of the

e
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Orthographic Projections
\\\

Orthographie i cojectigns:
prajecting them perpen Icu

e e —
e

Is tha system of draw:nc views of an object by
arly onto projection D Heets

R UJL\. l.\-u..r.

Projeciion Plnnes I
between the objzct ap, dn:lafiyslal}cs perpendicular to the hncs of sight, placed

Lines ofsiﬂht: Th . S 3 :
parallel. = ¢ form the eye 10 a particular point on the object. These lines are

Harizontal plan
o plam: “ei) i A“ Image f)lane all pomts on it ar= of the same elevation. ( lop

Frantal plan&:'}?lane

| R s S perpendicular to the horizontal plaflc. AH the points on it are

£l

Frefile Plane: Plane perpendicular to the horizontal and frontal. planes.

Flflding Line: The line made by the intersection of two ifnagc planes. |

——

PROFTLR

I
I

l.

I s
!

[

I

I

'u--ml-——q- !-I-i'nJ
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Redding a drawing is thé process of recoginizing e
shape of an object by interpreting the orthographic. -
\:ie%: 3 4 __‘_’:" i % £ S . - i - :

| BASIC IDEA-2
Same of femiiar solid abjects it
| Some of familiar solid objects
& Cane é B Rectangular prism
B ST
Py Q @ Cylinder
B
Sehers E Negative cylinder (Hele)
“Whsve
| wiREADING STEPS
Composition - Orient yourself with the views given.
i8 A (Choose the viewing crlrection.)
= Hol§ 2. Read the individual surfaces thag éppeared in
&ach view ang related to each other,
38
Create a Froper solid geometric primitive from
each reading.
4. Asaem_bly all of solid geometric primitive
according fo orthographic views.
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are areas thal are - bounded by edges ar limiting

element
ey is a fine at represents the last visible part of the
S CUfVe sunace.

T RE

36T surfan,

Lianil

rojection of Object

Tha views are nbtamed by Pﬂ‘d"dmg aﬂ obIEd features o the p‘dme

A
| Mo
4 i

%irojecﬁeﬁ of Object

Precedence of Line

Order of
importancs
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join a visible Ene, excapt it extended from the

Leoave LT P/ T
Sfnde s G

&4

x.ﬁreri

idden Line Practice

2 n line should join a visiole fine, except it
extended from the visible fine

- No!

%idden tine Practice

E Hidden arcs shauld statt an a center line.

%’inter Line Pmctlce

In circular view, dmtdal‘!slnﬂdmatﬂeimnsof
center line.
153 For smzll hole, center fine is preseni=d 25 thin continuous line.

57 Center bne should nict extend bermvesn views.

5
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Dimensioning - ;

rawine ; :
. D s shouls bs dmaw rements from the drawing
is not recommended, and instead

S

_ S 1{i required dimensions must be exactly givem. The
dsmt_:nswn_s 10r 2 g2emetric shape +~-uld identify all its details in all three directiors.
A dimension cofsists of: £ . ; :

1 3. Dunension line : ‘i'E\inggqé'drawn by 2H or 4H pencils draw: paraiie!
i "3 th_t line for W\_“'ﬁ a d_ihlensidn’i;rﬁq{_ﬁ;gd £
6. Extension lines: Light lines of the 5ame weight as the dimensicn line.
£ Draven at the ends, and usually perpendicular to the dimensica line.
s They should not touch the shape, and of about | to 2 mm apart from
the shape. For dimeénsions inside the shape {not recommended ), °
~ extension lines are nat required.
1.- Artow heads: Drawn freehand as neatly as possible at the ends of the
dimension line. They have 15° head angle ( dark, HB pencil)
8. Figeres: Numerals written clearly with HB pencil. Written above or

i Space in the dimension line. They dre commonly given in Sl units,
. 2nd they are unitless. )

Imporiant notes:

1. Dimension should be put cutside the drawing unless it is necessary to add

same Inside.
2. Dimensings that are not needed can be cbtained from cther dimensions
: should be discarded : : &
© o 3o A dhmession should be shawm o e view or direction that gives the true
7 e T e

—

& Scatterinz dimension lines should be avoided. It is better ta put them ali in
. ar taa fines, with orgaaized manner for ease of reading.
. 5. Dimensifoss are arranged such that inner dimensions are closést, and outer ;
£ stams are farthest from the shape :
€. A cdimension line should not intersect with and extension line other than i:s
. When it is necessary o put a dimension inside a hatched
‘space= powst be left for the dimension figure.
I practical views, extenston lines should be drawn in the same plane as the
fece fur which the dimensions are given * '
ce dimensions on the most descriptive views of an abject.
Yimenston visible features, not hidden features.
*t cepeat dimensions. . b ;
ar dimensions may be specified in a coardinate form or as an angle
=S % 5 ‘ | .
2d rounds should be dimensioned b ifying their radii wi
et y S?CCIMug their radii witha

area, z blanked

- .

% %
[
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| g EXTENSION LINES

¥ : 3 ‘a1m)ﬁ'°mavlewandsta
2 .r.: nbnensmm . ﬂ

e e e e e e e

EXTENSION LINES

N -

\

i

-y

N e o

.\
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The Hashemite University
Civil Engineering Dept. - Engineering Drawing

Orthographic Projection
__ SpEiiien

study the following objects and observe the given views (Front, Top, and Right-side).

. -

E i
- =

L -

5 Irv . = b A

bjects E and F only two views are given, why?
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The Hashemite University

neering Dept. - Engineering Drawing
EX#1: Practicing Tools

Civil Engi

DT, Zeyaa—Harawnel

o Fﬁ'
—I_.J—s_i;lg drawing tools reconstruct the following objects. The symbol O means square, an
the abbreviation Dia means diameter. Al dimensions are in millimeters (mms).

x
_oTo
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Study the objects (N — U) and match each object with its appropriate views gi
(13 —24). Fill your answer in the following Table.

- e e v s R

: Lhﬂ-
= . i =
]
o
o e e e 2 ﬂ" S N

e - - ——

gl . a
T

)

[

J’“‘—— ----- il G g

- -

o -
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n represents

Obtzin the Front and Right-side views for the following objects. Each divisio

ng objects. Dimensions are inmms. 1+ !
i ¥ (] \ I. ;f,

Obtain the main views (F, R, T) for the followi
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Sections

et
Ex AMPLE - Advantage of usimy a saction view.

-
|
-
|
;

[ _t_ é
2 7 i t’j

PURPOSES OF

| SECTION VIEWS

8. Clarify the views by

< reducing or eliminaring the hidden lines.

4 revealing the cross sectional’s shape.

& Facilitate the dimensioning.

St CUTTING PLANE LINE

Cuﬁmgph:e_m :smeﬁ‘gewafme cu‘bng plane.
lndxcale the path

cf cuiting plans.
e

(_\_;—-E:I——

%

Cutiing plane fine
7l

Seciion Bnes

sechion {afigned section)
section {detailed section)

s
g
e T P
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Rﬁ_OFFSET SECTION VIEW

. Memwgm FULL SECTION VI:W

S v

Mﬁmnm o | Tiaeview‘ig!pde mﬁwnmm
) .wmphtdr,lvz:aﬁhm e -

__Ll
1
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' 7

%
)
¥t
A
<
g4}
(=)
)

(11
-
[
pr 4
&
g

i
=

pbe— |~

R

——r
-
R AR

E

M ol ol

L SECTION A—A
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N/ e, NS
"—/ .. - TheBashemite Universify |
Civil Engineering Dept. - Engineering Drawing
Ex # §: Sections P
/— : ” =¥

—

Dr:iv{‘ﬂ.le Right-side view and the full sectional view A-A for the next-objeci- -
- DAmensions are m mms, i 5

e

E
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g 1sometric Drawing

S ee——

.

tsomenc S e wing d"a‘ﬂ on iéh'iSoméﬁic

axes using 74 § -« 3c

LU e - Isometric drawing
Y sl Ful scale)

... Composition
M Cylinder with 2 biiz.4
hole.

® L-shaped with round

'@a Composition
: B Rectangular prism

'@' “} & Cylinder

va

‘ﬁ object
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L 7 - o
: Sketch from multiview Sketch from an acti:al
i 5ot
1 .Lnielplate ﬁ‘e meamn_g o flingsl argas e 1. Positioning object.
Sl 2. Select isometric axis.

3. Sketcn enclosing
box:

4. Add details.

5. Darken visible lines.

Example 2 : Object bas incives Slﬁaces ; Example 1 : Object has anly normal surfaces

Top View

Front View 2
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Sketchmg Steps

1. Locate the center of an efiipse.

2. Construct an isometric square.
3. Sketch arcs that connect the

visachor Fram et iEngent pait. tangent paints.
4 Locgie s e TRAMELS.
5. Drew e os with these centers
‘and tznyent o ispmelric squara.
lrreguiar Curve in isometric - Example 5
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Missing views

- e ¥ o gme

Analysis by Suifaces

Reading Steps
% “elghmaFmdn i ;
'f :ﬁsuawnm Gaspard Mong»
! u—,—qa.ma),daﬂlﬂd_am using twe
pianes of projectica 2t right 2ngies to each
atres, for grepiical desTrigion of soid abjects.

1. Orient yourself with the views givar

2. Read the individual set of lines or suriz<e that

appeared in each view and related te eacn other.
Rance's DescripBee Gometry Torms the

mgscjwr-arsncs!&
-

The wico NRGHERIC 2Ens o draw at
rightangies wd &EaT-2 Bom ha Greek
werds:

An understanding ift orthog

OETHOS
GRAPHGS

i.e. meaning of lines and sirfages are -
P ea—— :
writems, vz

almost important.

! EXAMPLE

;.:_i:\:‘ . e

- ; 2 GUIDANCE 1
L T ] n T A '

e B Adjacent areas that are not in the sare plara
must be separated by lines.
c Diﬁﬁnt plane
."-’;3 sl oo

B_—SZne plane
DI TS Ohs s -
_«.g._‘uc.g l:qzﬂ}:}‘-:...

ine

W Areas that show g s:m!la;

TN shape in more |
Viewis the same surface re than cne

g
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—— o

. EXAMPLE

1

mewruarD

= iy
@]/ W Letuped e
A,‘ %
LS.
e od Composition :
3| Rectangular pasm
® Hole

e
b o
b
r=

Front Vieve

Scanned with CamScanner



Sl
-\

e c ]
g
ll L. e g
|
| kb
H \
] 1
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Given ts= § . iowing views, draw the 30° isometric gbjects. Dimensions are in mms.

s -

-
. -
4
-

=

)

i
p
1%
Q

=

X
i

el
i
A \ <' .W“It;ﬂr'“"".:y'”
e
A “
Q
.
.
'
.
. '
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TheHashemite University
Civil Engineering Dept. - Enginz ring Drawing
Ex # 8: Missed View & Isometric Drawings

e 0 ' =

. For the givenr views, obtam the missed view and place necessary duﬁaﬁs:ons. v

)imensions are in rms. :
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s ot e TS

laon sommy ammt ssed jmme mmwe

——

(2)
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