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i COMPUTER-AIDED DRAFTING (CAD) —

- ComputerAided drafting is a processof preparinga drawing of an object
on the screenof a computer There are various types of drawings required in
different fields of engineeringand science In the field of mechanicalkengineering,
the drawing of machinecomponentsand layoutsare prepared In the field of civil
engineeringplans and layouts of building are prepared In the field of electrical
engineeringhe layoutsof powerdistributionsystemare preparedin otherfields of
engineeringiseof computemadefor drawinganddrafting
The use of CAD processprovides enhancedgraphic capabilitieswhich

allowsanydesignerso-

AConceptualizdiisideas

AModify thedesignvery easily

AJsescolors, fontsandothersaesthetideatures



DIFFERENT SOFTWARE USED IN DESIGN

1. AutoCAD

2. ANSYS

3. Pro-Engineer

4. CATIA

5. Unigraphics

6. Solid edgeclassic290
7. Solidworks
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AutoCAD o

The Word AutoCAD is madeup of two wordsiAuto (logo of company) and
CAD n(computeraideddesign.

Auto CAD is a softwarepackagesuitablefor accurateand perfectdrawing of
engineeringlesigns The drawingof plansandlayoutsof building , isometricviewsand
assemblydrawing are possiblein AutoCAD. By using AutoCAD, drawingscan be
created,modified and erasedwith ease This packageis suitablefor 2-D and 3-D
drawings

AutoCAD is one of the leadingdrafting softwareavailable It wasdevelopec
byin Aut odesko

The first releaseof Auto CAD version1.0 wasin 1982 Many updatesand
Improvementsveredoneconstantly The latestversionrecentlylauncheds AutoCAD -

2014 Latestversionis easyto useandovercomethedifficulties of old version



BENEFITS OF AUTOCAD

AQuickly createdesigns
Almprovedquality overhanddrafting
AEasily modify.

AMore Accuracy

AEasyto transfer

ALongtime save



COORDINATE SYSTEMS

To specify a point in a plane, we take two
mutually perpendicular lines as references.
The horizontal line is called the X axis, and
the vertical line is called the Y axis. The point
of intersection of these two axes is called the
origin. The X coordinate measures the
horizontal distance from the origin on the X
axis. The Y coordinate measures the vertical
distance from the origin on the Y axis. The
origin has the coordinate values of X=0,Y =
0. The origin is taken as the reference for
locating any point in the XY plane. This
method of specifying points is called the
Cartesian coordinate system.
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OF COORDINATES SYSTE
In AutoCAD, the defaultorigin is locatedat the lower left cornerof the
graphicsareaof the screen AutoCAD usesthe following coordinatesystemto
locatea pointin anXY plane

AAbsoluteCoordinatesystem
ARelativeCoordinatesystem
APolarCoordinatesystem

Absolute Coordinate System

In the absolute coordinate system the
points are located with respect to the
origin (0,0). For example, a point with
X=4and ¥ = 3 is measured 4 units
haorizontally (displacement along the X
axis) and 3 units wvertically
(displacement along the Y axis) from
the origin. In AutoCAD, the absolute
coordinates are specified by entering
X and Y coordinates, separated by a
comma.
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Absolute coordinate system




Command: LINE «
Specify first point: 1,1 «
(X=1andY=1)

Specify next paint or [Unda]: 4,1 «
(X=4andY=1)

Specify next paint or [Unda]: 4,3 «

Specify next paint or [Close /Unda]: 1,3 «

Specify next paint or [Close/Undo]: 1,1 «

Specify next paint or [Close/Unda]: «

(1.3) (4.3}

(1.1) (4.1)

Drawing lines using absolute coordinates



—

\\

,./V

/ |

DRAWING A FIGURE USING ABSOLUTE COORDINATES

Point
1
Z
3
4

To draw the figure the prompt sequence is:

Coordinates
31
3,6
4.6
4.2

Command: LINE «

Specify first point: 3,1 «

Point Coordinates :

)
6
5
8

¥,
6,3
[
7,1

(Start point.)

)|




Specify next point or [Undo]: 3,6 «
Specify next point or [Undo]: 4,6 «
Specify next point or [Close/Undo]: 4,2 «
Specify next point or [Close/Undo]: 5,2 «
Specify next point or [close/Undo]: 6,3 «

Specify next point or [close/Undo]: 7,3 «
Specify next point or [close/Undo]: 7,1 «
Specify next point or [close/Undo]: 3,1 «
Specify next point or [close/Undo]: «

Save this drawing. Enter SAVE at the Command prompt and then press ENTER. The
Save Drawing As dialog box is displayed. Enter the name CIVIL in the File name
edit box to replace Drawing1.dwg and then choose the Save button.



Relative Coordinates

The following is the prompt sequence to draw a rectangle with the lower left corner at point
(1,1). The length of the rectangle is 4 units and the width is 3 units.

Command: LINE «

-4
Specify first point: 1,1 « (Start point.) + "l' [ D*(— /‘ B§ ‘é
% o
Specify next point or [Undo]: @4,0 « (Second point DX = 4, ® T E
DY=0) G ? o
- -
Specify next point or [Undo]: @0,3 « (Third point DX = 0, DY § (0 ? E
=3) 3 = . ;
. | _ —D){ﬂ—j‘“—%:{;
Specify next point or [Close/Undo]: @-4,0 « (Fourth point DX = =X=a=t—se a
=-4,DY=0) (%.0) +X
Third

Specify next point or [close/Undo]: @0,-3 « (Start point DX = quadmnt'l Fourth:quadrant
0,DY=-3)

Specify next point or [close/Undo]: « Drawing lines using the relative

coordinates



USING RELATIVE COORDINATES WITH LINE COMMAND

Point ~ Coordinates Point Coordinates ' : : : ¢ { | |
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Polar Coordinates

In the relative polar coordinate system, a point can
be located by defining both the distance of the
point from the current point and the angle that the
ine between the two points makes with the
positive X axis. The prompt sequence to draw a
line from a point at 1,1 to a point at a distance of 5
units from the point (1,1), and at an angle of 30
degrees to the X axis Is:

/

-

_}{"'E — DR 7%
Command: LINE « @0 i iEast, 3 'oiclock)
Specify first point: 1,1 « v (South, 6 "o'clock)
Specify next point or [Undo]: @5<30 « Drawing a line using polar

coordinates



Draw using polar coordinates

Point  Coordinates Point Coordinates
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DRAW TOOLBAR

LINE- Drawlinesin AutoCAD

POLYGON- Draw polygonswith threeor moresides
RECTANGLE Usedto drawrectangle

CIRCLE- commandusedto drawcircles

ELLIPSE- useto drawellipse
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MODIFY TOOLBAR

ERASE- Erase object in the drawing area.

COPY- used to copy one or more objects.

MIRROR - command used to mirror an extra duplicate of an object.
OFFSET- used to offset one object from another a distance you specify.

EXTEND - used to extend one line to another.



6. ARRAY - usedto makearectangulaor polararrayof anobject
7. MOVE - usedto moveobjectaroundthedrawingarea

8. ROTATE - usedto rotatean objectarounda basepoint

9. SCALE- commandusedto makeanobjectlargeror smaller
10. TRIM - commandusedto trim anobjectfrom anotherobject
11. CHAMPER - usedto puta chamferbetweertwo lines.

12. FILLET - usedto putafillet betweenwo linesasaradius you specify
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|5&Ier.t nojects: |

not in command in drawing command In modifying command

POSITION OF CURSIOR DURING DIFFERENT COMMAND



THE BUTTONS AT THE LEFT -HAND END OF THE STATUS BAR
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| mode: Also toggleFingtheT:Q key. When snar;n, the cursor
undermousecontrol canonly be movedin jumpsfrom one snappoint to
another

2. Grid Display: Also toggledusingthe F7 key. Whenseton, a seriesof grid
pointsappearsn thedrawingarea.

3. Ortho Mode: Also toggledusingthe F8 key. Whenseton, lines, etc can
only bedrawnvertically or horizontally

4. Polar Tracking: Also toggledusingthe F10 key. Whenseton, a smalltip
appearshowingthedirectionandlengthof lines,etc in degreesandunits.

5. Object Snap. Also toggledusingthe F3 key. Whenseton, an osnapicon

appearsatthecursorpick box
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. Object Snap Tracking: Also toggledby the F11 key. Whenseton, lines,

etc canbedrawnat exactcoordinatepointsandpreciseangles
Allow/Disallow Dynamic UCS: Also toggledby the F6 key. Usedwhen
constructing3D solid models

Dynamic Input: Also toggled by F12 key. When set on, the X,y
coordinateandpromptsshowwhenthe cursorhairsaremoved
Show/Hide Line weight. Whenseton, line weightsshowon screenWhen
setoff, line weightsonly showin plotted/printeddrawings

Quick Properties. A right-click brings up a popup menu, from which a

click on Settingsé causegshe Drafting Settingsdialogto appear



Application Status Bar Menu

| Quick view drawings

= Annotation Visibility: Show annotative objects for all scales
- Automatically add scales to annotative objects when the annotation

A.Qddwiavm
| scale changes

22| Annotation Scale

THE BUTTONS AT THE RIGHT -HAND END OF THE STATUS BAR



THE APPLICATION STATUS BAR MENU
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Sawe the curment drvaing o the
| default draveing [DWG) fle format

AutoCAD Drawing Template
Creabe a draving bamplate (DWT) file
i which can be usmed to orests & new
drawing

Save As {'-'-'ml-*'f'“m*f'] B 3 draswang standards (DWS) fila

CAD Drawimg Standards

I wihich camn be used to chedk the
standards of & drasing

ther formats...

Sans the Darment cmwvng 08 DWG,
DT, DWE, or DXF File Formeat

Save Layoul as a Drawing

i aens ol vatinla absaste frapn e oyprank
Bvyout i the madel space of 3 rew
falp 8

FOR SAVING THE DRAWING




—Function Keys

F1

F2

F3

F4

F5

F6

HELP

FLIPSCREEN

OSNAP

TABLET

ISOPLANE

COORDINATE DISPLAY

F7

F8

F9

F10

F11

GRID

ORTHO

SNAP

POLAR

OTRACK
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~ SHORTCUTS = e
Draw Modify
Shortcut Command Shortcut Command
L LINE E ERASE
XL CONSTURCTION LINE CO COPY
PL POLYLINE MI MIRROR
POL POLYGON O OFFSET
REC RECTANG AR ARRAY
A ARC M MOVE
G CIRCLE RO ROTATE
REVCLOUD REVCLOUD SC SCALE
SPL SPLINE S STRETCH
EL ELLIPSE TR TRIM
| INSERT BLOCK EX EXTEND
B DEFINE BLOCK BR BREAK, BREAK AT POINT
W WRITE BLOCK J JOIN
H HATCHING CHA CHAMFER
DT TEXT (SINGLE LINE) F FILLET
T MTEXT (MULTILINE) X EXPLODE




PROJECTION OF STRAIGHT LI



PROJECTION OF STRAIGHT LINES

OBJECTIVES

U Draw the projections of straight lines inclined to both the
reference plane

U Find the true length of straight line

U Find the true inclinations of straight lines with the
reference plane

U Show the traces of straight lines



NOTATIONS

FOLLOWING NOTATIONS SHOULD BE FOLLOWED WHILE NAMEING
DIFFERENT VIEWS IN ORTHOGRAPHIC PROJECTIONS.

L¢Q{ ¢ht &L9-? ab

L¢CQ{ CwhblEQz+L 9?2 I Q 0Q

L¢Q{ {L59F &L9:

SAME SYSTEM OF NOTATIONS SHOULD BE FOLLOWED
INCASE NUMBERS, LIKE 1¢ARE USED.
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PROJECTIONS OF STRAIGHT LINES.

INFORMATION REGARDING A LINE
L¢Qf{ [9bD¢I =
th{L¢Lhb hC L¢Q{ 9b5{ 2LGCI
L¢Q{ Lb/[Lb!¢Lhb{ 2L¢I It 39 =+t

SIMPLE CASES OF THE LINE

1.

2.

3.

4.

5.

A VERTICAL LINE ( LINE PERPENDICULAR TO HP & // TO VP)
LINE PARALLEL TO BOTH HP & VP.

LINE INCLINED TO HP & PARALLEL TO VP.

LINE INCLINED TO VP & PARALLEL TO HP.

LINE INCLINED TO BOTH HP & VP.

STUDY ILLUSTRATIONS GIVEN ON NEXT PAGE
SHOWING CLEARLY THE NATURE OF FV & TV
OF LINES LISTED ABOVE AND NOTE RESULTS



(Pictorial Presen
\

@

A Line
perpendicular
to Hp
&

tation)
a® -
\]'Y' FV

b

/[ to Vp

>

(Pictorial Presentation)

©

A Line
/[ to Hp
&
/[to Vp

For Tv

Orthographic Pattern

/

Note:
Fv is a vertical line
Showing True Lengt
&

\_ Tv is a point.

V.P. N
ao
Fv
b6
Tv®ab
H.P.

Orthographic Pattern

/ Note: V P

Fv & Tv both are

I to xy ad Fv b 6
&

both show T. L.

\_
X
a b
Tv

H.P.
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A Line inclined to Hp
and
parallel to Vp

(Pictorial presentation)

A Line inclined to Vp
and
parallel to Hp

(Pictorial presentation)

Fv inclined to xy
Tv parallel to xy.

V.P.

Tv inclined to xy
Fv parallel to xy.

H.P.

Orthographic Projections

V.P.

H.P.

Tv




For Tv

|

A Line inclined to both
Hp and Vp

(Pictorial presentation)

On removal of object
'\Orp i.e. I__ine AB

v Fv as a image on Vp.
Tv as a image on Hp,

N 7

V.P.
b6
FV
a a
X
4 Orthographic Projections
Fv is seen on Vp clearly.
To see Tv clearly, HP is rotated N\ b
9(° downwards,
\_ Hence it comes below xy. TV
H.P. b




Orthographic Projections Note the procedure Note the procedure

Means Fv & Tv of Line AB When Fv & Tv known, When True Length is known,
are shown below, How to find True Length. How to locate FV & TV.
ith thei t Inclinati (Views are rotated to determine (Component! Xof TL is drawn
T ¢NHZS [ Sy3IGK 5 AGQa iwfiehisfutherirdtated
with Hp & Vp). to determine F\)
el V.P.
_bo bo b
FV =Y,
A TL
a@ a a5
A
Y
X Y < v
b a b TV b,
TV TV f
Here TV (ab) is not // to XY line In this sketch, TV is rotated Herel Qﬁs component
| Sy 0SS Al Qa O2 NND a and prade/AtoXY tine. ) of TLablvg_lves length of~V.
I Q @otsholwiag | SYOS "AGQa O2NNBa IHengeRtasprgught Upto
True Length & C+ 0k $howing [20dza 2% | Q FyR
True Inclination with Hp True Length to get pointo (2 d) wilh lie Fv.
& Similarly drawing component

True Inclination with Hp. 2F 20 KNI ¢e[+0 QR oy



The most important diagram showing graphical relations
among all important parameters of this topic.
Study and memorize it as@RCUIT DIAGRAM

And use in solving various problems.

V.P.

Distance between
End Projectors.

b

0

K

1) True Length ( TE) qma b Important

_ TENparameters
2) Angle of TL with Hp % to be remembered
a with Notations
b

3) Angle of TL with \ip used here onward

4) Angle of FV with xy

5) Angle of TV with xy

6) LTV (length of F'Q)Componenta-1)

7) LFV (length of TY)Componentd km(m 0

8) Positonof AS A a i yOSa 2F | 9
9) Positonof BS A a0 yOSa 2F 0 9

10) Distance between End Projectors



PROJECTION OF PLANES |




PROJECTION OF PLANES

OBJECTIVES

U Obtain the traces of plane figures
U Draw the projections of plane figures
PLANE

Aplane is a two dimensional entity having only length and
breadth.

TRACES

The lines along which a plane meets the reference planes are
called the traces of the plane.



CASE OF A RECTANGDBSERVE AND NOTE ALL STEPS.

SURFACBARALLELO HP
PICTORIAL PRESENTATION

3

SURFAGECLINEDO HP ONE SMALL SIDE INCLINBED/P
PICTORIAL PRESENTATION PICTORIAL PRESENTATION

F\/A

7 bWt/

ORTHOGRAPHIC

ORTHOGRAPHIC ORTHOGRAPHIC
T\ True Shape F\£ Inclined to XY F\+ Apparent Shape
F\ Line // to xy T\ Reduced Shape T\/Previous Shape
VP VP g, = w A
| < i
a9 d 9 q N bio
b o c O 0y
N
.
i d
a a 1 / N
2 ¢ o C, ‘b<
HP HP A

HP




Q1: A regular pentagon of 25mm side has one side on the ground. Its plane is incline® & #fte HP and
perpendicular to the VP. Draw its projections and show its traces

Hint: As the plane is inclined to HP, it should be kept parallel
to HP with one edge perpendicular to VP

S
I Q 6Q :
SQ RQ OQ %é
45°
X o o o Y
b b,
_a /\ a1
A
Lo c
ol Ct




Q 2:Draw the projections of a circle of 5 cm diameter having its plane vertical and inclined®atio3be
V.P. Its centre is 3cm above the H.P. and 2cm in front of the V.P. Show also its traces

A
v




Q 3: Draw the projections of a regular hexagon of 25mm sides, having one of its side in the H.P.
and inclined at 60 to the V.P. and its surface making an angle 8fwi the H.P.

Plane inclined to HP at

45/andQ to VP Side on the H.P. making &0
with the VP.
Plane parallel to HP \
g e,Q d,Q
& f AR
ULLL
RO ORORRO o A4 2y
X ° f Y
f 1 /60° b,Q
s
a e 8y € ':\\@
o
o [og
b \/d Dl dl \ v
s
g




Q 4: A square ABCD of 50 mm side has its corner A in the H.P,, its diagonal AC inclineédoath@&0H. P.
and the diagonal BD inclined at 45° to the V.P. and parallel to the H.P. Draw its projections.

Keep AC parallel to the H.P. & Incline AC at 30to the H.P. i.e.
BD perpendicular to V.P. incline the edge view (FV) at
(considering inclination of AC 30° to the HP

as inclination of the plane)

Incline BD at 4%5to the V.P.

C' ClQ

b d,Q
o Q ! 1
RQ o
x—= —" /15 a0 Y
45° b 45 &
D 1 b, c,
a o c G




Q 5 :A regular hexagon of 40mm side has a corner in the HP. Its surface inclinegtatd® HPand
the top view of the diagonal through the corner which is in the HP makes an angle biv@a the VP.
Draw its projections.

Top view of the diagonal

Plane inclined to HP at making 6@with the VP.
Plane parallel to HP 45fandQ to VP
) d,Q
y o e,Q
D) bl

=
=

Cl




Q 6: A thin rectangular plate of sides 60 mm X 30 mm has its shorter side in the V.P. and inclinetitat 3
the H.P. Project its top view if its front view is a square of 30 mm long sides

A rectangle can be seen as a square EV. (square) is drawn first Incline aQ & | °iio the H.P.
in the F.V. only when its surface is

inclined to VP. So for the first view
keep the plane // to VP & shorter

edgeq to HP c/
d 60 -
C‘) Q o Q le C1Q dll
A
b,
o
™
Y al’
X I-OQ | RQ a,Q d,Q b, a 30°/ y
a 3 a
b b
%
yd
c G d,



Q 7: A circular plate of negligible thickness and 50 mm diameter appears as an ellipse in the front vie
having its major axis 50 mm long and minor axis 30 mm long. Draw its top view when the major axis ¢
ellipse is horizontal.

A circle can be seen as a ellipse in

the F.V. only when its surface is Incline the T.V. till the distance Incline the F.V. till the major
inclined to VP. So for the first view between the end projectors is axis becomes horizontal
keep the plane // to VP. 30 mm

50 Q

< »

eV

\

<
T
/%

12 11 10 9




PROJECTION OF SOLIDS



PROJECTION OF SOLIDS

OBJECTIVES

U Draw the projections of geometric solids in the following
positions

A Axis perpendicular to the HP

A Axis perpendicular to the VP

A Axis parallel to both the HP and the VP

A Axis inclined to the VP and parallel to the HP

A Axis inclined to the HP and parallel to the VP

U Draw the projections of equal and unequal spheres



SOLIDS

To understand and remember various solids in this subject properly,
those are classified & arranged in to two major groups.

Group A Group B

Solids having top and base of same shape  Solids having base of some shape
and just a point as a top, called apex

Cylinder Cone

Prlsms Pyramids

A L

Triangular Square Pentagonal HexagorBfiangular Square Pentagonal Hexac

Cube Tetrahedron
(A solid having ( A solid having

six squareaces) Fourtriangular faces)




SOLIDS
Dimensional parameters of different solids.

Square Prism Square Pyramid Cylinder Cone
Ape
Ape
Top <A
Rectanguls ’ Slant -
Face\\A Edge Triangular
Base Face Base Base
el L e P Ry
N i
/ 3 _ @y %
Corner of Edge Edge Corner of Generators
base of of base

Imaginary lines
generating curved surface
of cylinder & cone.

A4 T

Sections of solids( top & base not parallel) Frustum of cone & pyramids.
(top & base parallel to each other)

Base Base

L4




STANDING ON H.P RESTING ON H.P LYING ON H.P

On 1t s b @some point of base circle. On one generator.
(Axis perpendicularto Hp  (Axis inclined to Hp (Axis inclined to Hp
And,// to Vp.) And // to Vp) And // to Vp)

FV. ‘ FV. v F.V. '
X

While obser\'/ing Fv, % line represents Horizontal Plane. (Hp)

X While obserying Tv, ¥ line represents Vertical Plane. (Vp)

b AV 4

STANDING ON V.P RESTING ON V.P LYING ON V.P
On it s b &msome point of base circle. On one generator.
Axis perpendicular to Vp Axis inclined to Vp Axis inclined to Vp

And // to Hp And // to Hp And // to Hp



Problem 1. A squarepyramid,40 mm
base sidesand axis 60 mm long, has a
triangular face on the ground and the
vertical plane containingthe axis makes
an angle of 45° with the VP Draw its
projections Take apexnearerto VP

Solution Steps :
Triangular face on Hp , means it is lying on Hp:
1.Assume it standing on Hp.
HPLGOQaA ¢ O gAff aK2g C¢NHzS {KI LIS 27F
3.Draw square of 40mm sides with one side vertical Tv &
taking 50 mm axis project Fv. ( a triangle)
4. Name all points as shown in illustration.
5Draw2iC@ Ay fe@Ay3a LRaAAGAZ2Y L®S»2Q000Q
6.Make visible lines dark and hidden dotted, as per the procedure.
7.Then construct remaining inclination with Vp
( Vp containing axis ic the center line 6f Zv.Make it 45to xy as
shown take apex near to xy, as it is nearer to Vp) & project final Fv.

3. Select nearest point to observer and draw all lines starting from-dark.
4. Select farthest point to observer and draw all lines (remaining)from itdotted.

0 O |
i Q R "
i ) \\
|
i
i /<.
!
A A | A A
X alwd | cdoo
! ‘ @)
Sk
P | A e
a a O
b C N 6
C C, (APEX 7
Y NEARER (APEX <
For dark and dotted lines ) TOV.P). AWAY 7
1.Draw proper outline of new view DARK. 2. Decide direction of an observer. FROMV.P.)

J




PROBLEM 2 : Draw the projections of a pentagonal prism , base 25 mm side and axis 50 mm long, re
on one of its rectangular faces on the H.P. with the axis inclined & #>he V.P.

axis is to be inclined with the VP, in the first view it must be kept perpendicular to the VP i.e. true shag
the base will be drawn in the FV with one side on XY line

: ]

(@]
Q
I
Q

O
KJ
KJ

o

X
@)
@)

S pPOQRQ nQ Y
25
d
ae b C
A @ . f‘F
| |
| |
| |
| |
8 I I
| |
| |
| |
| |
| |
Y O O O
1 5 2 4 3



Problem 3:

A cone 40 mm diameter and 50 mm axis
IS resting on one generator on Hp

which makes 30inclination with Vp
Draw 1 t0os project.i

For dark and dotted lines
1.Draw proper outline of new vie
DARK.

2. Decide direction of an observer.
3. Select nearest point to observer
and draw all lines starting from

it-dark.

4. Select farthest point to observer
and draw all lines (remaining)
from it - dotted.

Solution Steps:

Resting on Hp on one generator, means lying on Hp:

1.Assume it standing on Hp.

HOPLUQEAa ¢O oAt f

3.Draw 40mm dia. Circle as Tv &
taking 50 mm axis project Fv. ( a triangle)

aK2¢g ¢ NXzS

0 M Rame all points as shown in illustration.

5Draw2dC@ Ay fe@Ay3a LIRaAlGAZ2Y
LINE2SOG AlQa ¢@ o0St2¢ E&
6.Make visible lines dark and hidden dotted,
as per the procedure.
7.Then construct remaining inclination with Vp
( generator ge, 30° to xy as shown) & project final Fv.

. 1,0
0 \b b

<&
Q)




Problem 4:

A cylinder 40 mm diameter and 50 m
axis is resting on one point of a base
circle on Vp whil
with Vp and Fv of the axis 8%vith Hp|
Draw projections..

Solution Steps:
Resting on Vp on one point of base, means inclined to Vp:

Nh.Assume it standing on Vp

HPLUQAa COQO oAttt akKz2g ¢NUzS { KI LIS
3.Draw 40mm dia. Circle as Fv & taking 50 mm axis project Tv.
@aRdctahg®)S axli s makes 45
4.Name all points as shown in illustration.

5.Draw 2¢ Tv making axis 4% 2 Eé& ! yR LINR2SOi
6.Make visible lines dark and hidden dotted, as per the procedure.
7.Then construct remaining inclination with Hp

( Fv of axis l.e. center line of view to xy as shown) & project final Tv.

A




Problem 5:A square pyramid 30 mm base side
and 50 mm | ong axi s i
such that i1tds one s
triangular face through it is perpendicular to Vp
Draw 1 tos projections

Solution Steps :

1.Assume it standing on Hp but as said on apex.( inverted ).

HPLUQa ¢ O gAff aKz2g ¢NHzS { KI LIS

3.Draw a corner case square of 30 mm sides as Tv(as shown)

Showing all slant edges dotted, as those will not be visible from top.

4.taking 50 mm axis project Fv. ( a triangle)

5.Name all points as shown in illustration.

6.Draw2dC@ (1 SSLIAY3I 2QFQ aflyd SR3AS

7.Make visible lines dark and hidden dotted, as per the procedure.

8.Then redrew ® Tv as final Tv keepingaad, triangular face
perpendicular to Vp l.e.xy. Then as usual project final Fv.




Solution Steps:
1.Assuming standing on Hp, begin with Tv,a square with all sides

Problem 6: A cube of 50 mm long

edges is so placed on Hp onone | | equally inclined to xy.Project Fv and name all points of FV & TV.
corner that a body diagonal is 2.Drawabodydi agonal joining cd with

parallel to Hp and perpendicularto| 3 EFr om 1 6 drop a perpendicul ar
Vp Draw 1 tos p

ADraw 2dFv i n whi ¢ h nkdmeanscBedr tdii @alo n
K must be horizontal. .Now as usual project Tv..
6.In final Tv draw same diagonal is perpendicular to Vp as said in pro

Then as usual project final FV.
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/Problem 7:A pentagonal pyramid
30 mm base sides & 60 mm long axi

base so that a p
remains parallel to Vp.
Q)rawitésthree

Is freely suspended from one corner 0f

Solution Steps:
In all suspended cases axis shows inclination with Hp.
1.Hence assuming it standing on Hp, drew &wegular pentagon,corner ca

2.Project Fv & locate CG positiononaki§ 1 H fr om base
Join it with corner do
3.As 29 Fv, redraw first keeping line 0 veiical.

4.As usual project corresponding Tv and then Side View looking from.

l

LINE d O \ERTICAL
do

IMPORTANT:

FOR SIDE VIEW,
R

When a solid is freely
suspended from a
corner, then line
joining point of
contact & C.G.
remains vertical.

( Here axis shows
inclination with Hp.)
So in all such cases,
assume solid standing
on Hp initially.)




Problem8A frustum of regul ar hexagonal pyr ami
On Hp with one base side perpendicular to
Project 1itds Aux.Tv on an AI P parallel to
Base side is 50 mm long , top side is 30 mm long and 50 mm is height of frustum.
Fv
\ R i o AIP /[ to slant edge
110 i 2050 Y/Shovﬁn@ﬁ’u@len
gth
\\:F:: i . el6ab
| 4
|
& @ ' 3
| )
@ 1
! / i |
) .
X afo | Yb 6 6 / Aux. TV co6 do
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\ el-
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a 1 1 1
3
2
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I s star
Vp. Dr aw
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SECTION OF SOLIDS




SECTION OF SOLIDS

OBJECTIVES

U Draw the sectional views of solids like cubes, prisms
oyramids, cylinders, cones and spheres,

U Draw the true shape of sections

CUTTING PLANE
The imaginary plane which is assumed to cut the objec
as required is called a cutting plane or section plane.




For TV

ILLUSTRATION SHOWING

IMPORTANT TERMS | ‘.
IN SECTIONING. %,
(S
%
\\/ %

SECTION
PLANE °/

TRUE SHAPE
Of SECTION

Apparent Shape ]
of section ™
|| SECTION LINES
N (45° to XY)
N

SECTIONAL T.V.



n

-

pical Section Plan
&
Typical Shapes
Of
Sections.

~

es

Section Plane Parallel
to end generator.
Ellipse

./g

Cylinder through
generators.

A

Section Plane Ellipse

Through Generators

Section Plang Hyperbola
Parallel to Axis.
Trapezium

A*

Sq. Pyramid through
all slant edges



Q 1: Asquare pyramid, base 40 mm side and axis 65 mm long, has its base on the HP an
edges of the base equally inclined to the VP. It is cut by a section plane, perpendicular to t
inclined at 45 to the HP and bisecting the axis. Draw its sectional top view, sectional side \
and true shape of the section.




Q 2: A pentagonal pyramid , base 30mm side and axis 60 mm long is lying on one of its triangular fac
the HP with the axis parallel to the VP. A vertical section plane, whose HT bisects the top view of the
makes an angle of 3@vith the reference line, cuts the pyramid removing its top part. Draw the top view
sectional front view and true shape of the section and development of the surface of the remaining pc
the pyramid

60




Q 3: A Hexagonal prism has a face on the H.P. and the axis parallel to the V.P. It is cut by a vertical se
plane the H.T. of which makes an angle of 45 with XY and which cuts the axis at a point 20 mm from

its ends. Draw its sectional front view and the true shape of the section. Side of base 25 mm long hei
65mm.
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Q 4: A hexagonal pyramid, base 30 mm side and axis 65 mm long is resting on its base @
HP, with two edges of the base parallel to the VP. It is cut by a section plane perpendiculz
VP and inclined at 45t0 the HP, intersecting the axis at a point 25 mm above the base. Dr
the front view, sectional top view, sectional side view and true shape of the section.




DEVELOPMENT OF SURFACES




DEVELOPMENT OF SURFACES

OBJECTIVES

Draw the development of surfaces of solids like cubes, prisms,
cylinders, pramids, cones and spheres.

Draw the development of surfaces of the above solids with cuts and
slots.

DEFINITIONS

Suppose an object like a square prism is wrapped around by using
paper. When the wrapper is opened and spread out on a plane
surface, the resulting figure is called the development of the surfaces
of the solid.



Development of lateral surfaces of different solids.
(Lateral surface is the surface excluding top & base)

Cylinder. A Rectangle

m_
D PD

Cone:(Sector of circle) Pyramids (No.of triangles)

L
H= Height D= base diameter
Prisms No.of Rectangles R_=Base circle radi L= Slant edge!
- _ L=Slant height. S = Edge of ba

q= %x360)

s s H=Height S =Edge of base

Cube: Six Squares.

TetrahedronFour Equilateral Triangles @
@AII sides
equal in length




FRUSTUMS

DEVELOPMENT OF DEVELOPMENT OF
FRUSTUM OF CONE FRUSTUM OF SQUARE PYRAMID
Base side

Top side

e
/I

q= %x3603

R= Base circle radius of cone
L= Slant height of cone
L, = Slant height of cut part.

L= Slant edge of pyramid
L, = Slant edge of cut part.



Problem 1: A pentagonal prism , 30 mm base side & 50 mm axis

is standing on Hp on itoés base w
It is cut by a section plane inclined at4& the HP, through mid point of axi
Draw Fv, sec.Tv & sec. Side view. Also draw true shape of section and
Development of surface of remaining solid.

UJ

‘| Locate sec.plane in Fv as described.

Solution Stepsfor sectional views:
Draw three views of standing prism.

Project points where edges are getting
Cut on Tv & Sv as shown in illustration.
Join those points in sequence and show
Section lines in it.

Make remaining part of solid dark.

A B C D E A
do c o
b o
ad .
' DEVELOPMENT

d
For True Shape: a For Development: )

Draw XY, // to sec. plane

Draw development of entire solid. Name from

Draw projectors on it from c :

. cut-open edge l.e. A. in sequence as shown.
cut points. . :

: : b Mark the cut points on respective edges.
Mark distances of points : ) : :

: Join them in sequence in st. lines.

of Sectioned part from Tv, Make existing parts dev.dark
on above projectors from \ 9p /

X,Y; and join in sequence.
Draw section lines in it.
It is required true shape.




Problem 2: A cone, 50 mm base diameter and 70 mm axis is
standing on itdéds base on Ymgined | t
to Hp through base end of end generator.Draw projections,
sectional views, true shape of section and development of surfaces
of remaining solid.

Solution Steps:for sectional views:
Draw three views of standing cone.
Locate sec.plane in Fv as described.
Project points where generators are
getting Cut on Tv & Sv as shown in

N illustration.Join those points in
N o .
& sequence and show Section lines in it.
O{v{o =8 Make remaining part of solid dark.
Py
&/ ‘ Y SECTIONAL S.V A
N \ B
¥ // v i
! DEVELOPMENT
Xl
x \
go hofo Y aoeo b
For True Shape:
Draw x,Y, // to sec. plane A
Draw projectors on it from For Development: H
cut points. Draw development of entire solid. N

Mark distances of points
of Sectioned part from Ty,
on above projectors from

X,Y; and join in sequence. C
Draw section lines in it. SECTIONALT.V

Name from cut-open edge i.e. A.

in sequence as shown.Mark the cut
points on respective edges.

Join them in sequence in curvature.
Make existing parts dev.dark.

It is required true shape.




Note the steps to locate Problem 3: A hexagonal prism. 30 mm base side &
Points 1, 2, 5, 6 in sec.Fv: 55 mm axis is lyingon Hp o n  iiedt.face with axis
Those are transferred to I/ to Vp. Itis cut by a section plane normal to Hp and
1st TV, then to 15t Fv and 30° inclined to Vp bisecting axis.
abdo ) cd o6 deod Then on 2" Fv. | Draw sec. Views, true shape & developmen
@
g SECTIONALFV. Use similar steps for sec.views & true shape.
J/ ‘\lq NOTE: for development, always cut open object from
2 o From an edge in the boundary of the view in which
o, sec.plane appears as a line.
- Here it is Tv and in boundary, there is c1 edge.Hence
L 6 it is opened from ¢ and named C,D,E,FA,B,C.
e v
f ; .\ .:O\,
~ . Il
< U e lp
a e : a, €
_____ ________._\__,__________________ A.V.P30inclined to Vp
N, Through midpoint of axis.
b d ) \?7 bldl
- S
/ - . AS SECTION PLANE ISIN T.V.,,
c X~ ~ .. CUT OPEN FROM BOUNDRY EDGIE,; FOR DEVELOPMENT.
1 S M1 \ -1
7
C D E F A B C
// N\
2 of— N
1
\ \\\ Y
1
N o
Rty N
Sty N /
<<1p€
Op
&GO]»[ 4
Oy

DEVELOPMENT



Problem 4:A solid composed of a hatfione and halthexagonal pyramid is
shown in figure.lt is cut by a section plan€ #&lined to Hp, passing through
mid-point of axis.Draw F.v., sectional T.v.,true shape of section and
development of remaining part of the solid.

( take radius of cone and each side of hexagon 30mm long and axis 70mm.)

Note:

Fv & TV 8f two solids
sandwiched

Section lines style in both:
Development of

half cone & half pyramid:

e

SECTIONAL
TOP VIEW.




Q 5: A square pyramid, base 40 mm side and axis 65 mm long, has its base on the HP an
edges of the base equally inclined to the VP. It is cut by a section plane, perpendicular to t
inclined at 45 to the HP and bisecting the axis. Draw its sectional top view, sectional side \
and true shape of the section. Also draw its development.




Q 6: A square pyramid, base 40 mm side and axis 65 mm long, has its base on the HP wit
edges of the base perpendicular to the VP. It is cut by a section plane, perpendicular to th
inclined at 45 to the HP and bisecting the axis. Draw its sectional top view and true shape
section. Also draw its development.




Orthographic Projections



What does the word Orthographic Mean?
A Orthoi 90 Degrees or right angle

A Graphici to draw or a picture

A To draw pictures 90 degrees from each other.
Orthographic Projections
A 3 views of an object that are 90 degrees to each other

A Usually the Top, Front, and Right Side views are used

Why Orthographic Projections?

A Shows the true size and shape of the features of an object
A Provide certain information on how the object is to be made.



Methods of Drawing Orthographic Projections

| |

First Angle Projections Method Third Angle Projections Method
Here views are drawn Here views are drawn
by placing object by placing object
in 1st Quadrant in 39 Quadrant.
(Fvabove Xy, Tvbelow xy)  SBIE ( Tvabove Xy, Fv below Xy )

OF BOTH METHODS
WITH AN OBJECT

STANDING ON HP ( GROUND)
ON I T6S BASE.
S - NOTE:- -
HP term is used in 18t Angle method

&
For the same
Ground term is used
in 39 Angle method of projections




1st ANGLE
TOP L
DIRECTION Projection

1st QUADRANT




FIRST ANGLE
PROJECTION

IN THIS METHOD,
THE OBJECT IS ASSUMED TO BE
SITUATED IN FIRST QUADRANT
MEANS
ABOVE HP & INFRONT OF VP.

HP

ACTUAL PATTERN OF
PLANES & VIEWS
IN
FIRST ANGLE METHOD
OF PROJECTIONS

FOR T.V.




FIRST ANGLE
PROJECTION

IN THIS METHOD,

THE OBJECT IS ASSUMED TO BE
SITUATED IN FIRST QUADRANT
MEANS
ABOVE HP & INFRONT OF VP.

OBJECT IS INBETWEEN
OBSERVER & PLANE.

ACTUAL PATTERN OF
PLANES & VIEWS
IN
FIRST ANGLE METHOD
OF PROJECTIONS




