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SYLLABUS

PART A

Sections of SolidsSections of Pyramids, Prisms, Cubes, Tetrahedrons, Cones and Cylinders resting only on their bases
problems on axis inclinations, spheres and hollow solids). True shape of sections

Orthographic Views: Conversion of pictorial views into orthographiojections of simple machine parts with or without
section. (Bureau of Indian Standards conventions are to be followed for the drawings) Hidden line conventions. Preced
lines.

PART B

Thread Forms: Thread terminology, sectional views of threads. Nb€ric (Internal & External) BSW (Internal & External)
square and Acme. Sellerés thread, American Standard t

Fasteners:Hexagonal headed bolt and nut with washer (assembly), square headed bolt and nut with washer (assembly
assembly usingtsd bolts with nut and lock nut. Flanged nut, slotted nut, taper and split pin for locking, counter sunk hea
screw, grub screw, Allen screw.

Keys & Joints: Parallel key, Taper key, Feather key, Gib head key and Woodruff key.

Riveted Joints: Single anddouble riveted lap joints, butt joints with single/double cover straps (Chain and Zigzag, using ¢
head rivets). Cotter joint (socket and spigot), knuckle joint (pin joint) for two rods.

Couplings: Split Muff coupling, protected type flanged couplipin (bush) type flexible coupling, Oldham's coupling and
universal coupling (Hooks' Joint)

PART C

Modelling of propeller and hub assembly

Modelling of wing assembly

Modelling of fuselage assembly

Modelling of Engine Mounts

Modelling of main rotor blade assembly of helicopter
Modelling of UAV assembly

Modelling of Landing Gear Assembly
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CHAPTER - 2
SECTIONS OF SOLIDS

2.1. INTRODUCTION - ‘ '

Section of a solid means, cut away the solig to ot:)serve its internal features, which are essential to
e cross sectional shape and dimensions at the region of interest in that solid for various manufacturing
purposes. !

As an example, when a right circular cone is cutiwith a section
different sections viz. circle, ellipse, parabola and hyperbola,
plane is parallel to base and inclined to base. The practical applic
bridges etc. are well known. :

plane at different angles to iis axis,
result at its cut surface when the section
ations of such conic sections viz. antennae

In case of hollow solids and machine elem
the details may not be visible in any

ents with webs or unsymmetrically drilied holes etc. all
etc. will be shown by continuous dot

one of the four views. In such case the hidden or invisible edges, holes
ted lines. But if such features are too many, reading of drawing may be
more complicated and.hence difficult to Interpret. In such cases it is customary to imagine that such solids
being cut through by an imaginary cutting plane. Later;lhe part of the cut solid between the cutting plane
andthe observer is assumed to be removed 86 as to enable the observer to see the details at the region of
interest, where the solid cut portions are shown by cross hatched lines. Then; such a views with cross
hatched lines is called a section view. :

Even the cross sections of solid crane hooks, connecting rods, beams, arms or pulleys or gears

etc. may be shown. In order to understand the conceptiof sectioning more clearly and enable to prepare or
to read a sectioned drawing, the preliminary study ofjanalyzing the sectional details of basic solids viz.
pyramids, cones, prisms, cylinders etc. will help significantly. - ..~ :

2.2. DEFINITIONS

2.2.1. Section View : Itis an orthographic view shoWing the interior features of the remaining sectionec
object as visual lines. '

t
i

2.2.2. Sectldn’ Lines : These are the cross hatched

ines drawn on the solid cut surfaces of an intericr
portion of the object. These are the uniformly sg

aced thin continuous lines drawn inclined at 45° to
the axis or to the main outline of the section. Section lines in two different solids are due to t#o
different section planes and should be drawn in| opposite directions.
Section Plane: It is an imaginary flat surface u
are represented by their respective traces, i.e.
denoled conventionally with names SS or AAo

2.2.3. sed to cut through a solid to reveal its interlor. Thzy

VT on VP, HT on HP and PT on PP. Itis generz's
XX as follows :

L BN

The arrows indicate the direction of viewing th

¢ cut solid after removing the cut portion in beswzs”
[ .
the section plane and the observer. :

o, =

2.2.4, True Shape of Section : It Is the cut surface ofia solid which appears to the observer with :ts(:&..:::
dimensions and shape. When the cut surface is parallel tlo the observer, only then onehcanrg:;:_-‘:’
true shape of section. In other words, if the section plane is parallel to VP or HP or PP, the prc:z77
on that respective reference plane will be the true shape of section.

Apparent Saction : 1t is the cut surface of a
dimensions. When the cut surface is not parall

to a reference plane, the projection of the cut
section. .

2.2.5 solld which appea'rs to the observer with. aF”’“i:&;
o el to the observer, f.e. if the sectio::s plane is ur.c;-;;-,:
surface obtained on that plane will be an agcz7=""
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2.2.6. Auxillary Section : It is the true shape of section projected on an auxiliary reference plane which is

paraliel to the section plane. Hence, an auxiliary/.additional plane helps to obtain the true shape of
section in case of Inclined section planes.

2.3 ILLUSTRATIVE EXAMPLES

The sectional views of pyramids. tetrahelrons, cones, cubes, prisms, cylinders are illustrated.
2.3.1 Sections of Pyramids

Problem 2.1. An equilateral triangular pyramid of base side, 40mm and height 70mm rests with its base
on the HP such that one of its slant edges parallel to VP. A section plane perpendicular lo VP and inclined
at 63° to HP cuts the pyramid by passing through one of its lateral faces at a hieight of 9mm above the HP.
Draw the front view, sectional top view and sectional side view along with the cut solid.

: !
Computer Aided Drafting Procedure :

1. Open the SOFTWARE. Click on the DRAWING in the bREATE dialog box.

2. Set up the sheet of requnred size by clicking the SHEET SET UP in the FILE. Select A4 wide size
sheet for this problem. ;

W Help.

4. Make annotations XY, HP, and VP to the line by using TEXT COMMAND - (DRAWING.VIEWS
TOOL BAR) as shown below. : '

S. Create the TRIANGLE in the top view with base

side of 40mm by using LINE COMMAND . (FROM
DRAWING TOOL BAR), ANGLE BETWEEN COMMAND {553

I
DISTANCE BETWEEN COMMAND |F.

1ot '
) ::dxc\;::\:r'.;ssmgopEJRPENDICULAR COMMAND : a . Mark the comer points of base of triangle asa, b
'8 oin a, b, ¢"10 0. and mark apex as ‘0" as shown in the solution. ’
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6. Create the projectors from corners ot the top view, pefrpendicular to the “XY™ line in the upward direction using
: . —— i
LINE;COMMAND %.Change the properties, {wicth) of the line, using LINE RIBBON BAR. Make all the
projector lines 0.05mm thick. Then draw the line (fr@n: view) then Mark the intersection pﬁints as {a), b’, ¢

* using the TEXT COMMAND [[Al}, as shown in the/Figure.

7. Draw axis of length 70mm from the XY line, using LleE COMMAND
front view. Mark annotations as shown.

Join all the corners 1o apex to get
8. Create the XY, line perpendicular to the XY line at anﬁy distance from projection line representing the intersection
. I

between VP and left PP using the LINE COMMAND

. Mark the intersection point of the lines as ‘o’

i
9. Draw horizontal projectors using LINE COMMAND

towards left side 1o get side view and representit as
a", b*, ¢" and o” as shown. ' ‘

10. Using LINE COMMAND draw aline incline{j at 63°.tb'XY line passing through front view ata Helght of

9rmm from the base of triangular pyramid and rebresent it as SS using text command and show the arrow

mark using leader command as shown in the Fid. Mark the points 1’, (2') and 3’ where, the sectional plane
cuts the slan’ edges of the pyramid. .

drop the projectors to cut the slant edge of pyramid in the top view mark the

respective slantedges as 1,2and 3. Jointhese pbints. Using FILL COMMAND select the area bounded
by 1,2 and 3 in top view to get hatching for the Sectioned pyramid.

| draw the lines towards left PP from points 1,2and 3 and1',2'and3'toget 17,

2" and 3" in the side view. Using FILL COMMAND select the area bounded by 1", 2" and 3" in side view
to get hatct ing for the sectioned pyramid. :

13. Draw a line parallel to sectional plane SS at any distance and represent itas X,Y,. Using LINE COMMAND

1 draw lines from points 1,
distance between XY lin

2* and 3' such that, lines should be perpendicular to X,Y,. Measure the

e and points 1,2 and 3 from the lop view and represent the same distance on the

respective lines from X,Y, to get1,,

2,and3, join these po‘mts'us'ing LINE COMMAND / and hatch using

FILL COMMAND B

to get the true shape of section as shown in the fig.
' i

14. Using DIMENSION COMMANDS |t Aland

I#1|dimension the triangutar pyramid and finally save the file.

19
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Problem 2.2. An equilateral triangular pyramid oi 30mm side of base and axis 60mm fong rests with its
base on HF such that one of the base edges is inclined at 45° to the VP and nearertoit. It is cut by a

vertex. Draw the front view, sectional views looking from the top and right side along with the cut solid.
Also project the true shape of section, -

Solution

X

TRUE SHAPE
OF SECTION
/

~
//
/ .
N Y:
: vp v
2,INJ> HP
N/
3
/.L:::-:.—~\«-\__' b
M1 2
s E)
0
Y 3
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Problem 2.3. Fig. P2.3 shows th

the true shape of section. Also f
the pyramid.

70

Solution

70

2]
° %
on A an

Y LPP ve
A B c ) —lanl

30

]
40 .

Y

Y:

3'

TRUE SHAPE
OF SECTION

ANSWERS :
6 =70°
L=40mm’

e sectiona! side view of an equilateral triangular truncated Pyramid, Determina
ind the inclinatiqn of the section plane with the reference piane and size of

B

2
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Problem 2.4, Atriangular pyramid of base sides 50mm and axis 80mm long stands vertically with its base
on the HP, such that one of the base edges is perpendicular to VP. A sectional plane pe:pendicular to VP and
parailel to one of the slant edges of the pyramid passes at a distance of 25mm from it. Draw the sectional top
view and true shape of section. Also determine the inclination of the section plane with the reference plane.

%
Solution 2B\
' 2
‘ |
& 2]
t 3
[th*3 '
4. YRUE SHAPE
OF SECTION
VP b (a)] ' 4 v
Xhp \—* L
b .
1\ 4
Answer :
] R 0.12°
2 / g
3

Problem 2.5. Atriangular pyramid of 50mm side of base and axis length 80mm rests on its base on the HP
with-one of its base edges perpendicular to the VP. A section plane perpendicular to the VP and parallel to
one of the lateral faces of the pyramid passes through at a distance of 25 mm from the apex. Draw the front

view, sectional top view and true shape of section. Determins the inclination of the section plane with the
reference plane. ’

Solution . .
»
t v
[
TRUE SHAPE o
OF SECTION t\
/ !
3 ~lp
VP 2 v'.(a) . J . '
X5 Vit ): \L e v
k2
X, ‘ N Angwer
' q 0 =80° 1c HP
(-1

B

Problem2.6. A triangular pyramid base 50mm sides and axis 80mm long, resting on its base on the ground
22 :
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1

with one of ité,base edges perpendicular to VP, Is cut by two section planes, ‘both perpendicular to the VP
and are inclined at 45° to the HP, meet the axis at its midheight. Both the section planes lie on either side of

the axis and lean towards thie base of the pyramid. Draw the front view, sectional top view and the combined
true shape of section.

Solution

3

TRUE SHAPE
TF SECTION(s,%)

TRUE SHAPE
OF SECTION(s.¢.)

2 ™~

Combinad True Shape of Section

Problem 2.7. Atriangular pyramid of base sides 50mm and 80mm long, resting on its base on the ground
with one of its base edges perpendicular to the VP, is cut by two section planes, both perpendicular to the
VP and are inclined at 459 to the HP, meet the axis at its midheight. Both the section planes lie on either
side of the axis and lec.n upwards. Draw the front view, sectional top view and the combined true shape of

section.

Solution

vP
HP

3

fy

TRUE SHAPE
OF SECTION(s:33)

Combined
True Shape

of Secton

TRUE SHAPE
OFf SECTION(s.s))

23
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ting on its base on‘the HP
. A section piane passing through one of the base corners ¢!

_ nd 30mm above the HP Cuts the pyramid. Draw the tront
. view, sectional top view and true shape of section. i € section plane with the
reference plane,

Solution-

TRUE SHAPE
OF SECTION

vp
HP 8’ b

8,

Answer ;

» Sectional top view and the combined true shape of section
Solution )
TRUE SHAPE
X\ OF SECTION(s‘s')
. m
ms
1.
S, 21 .
3 v
/
n
COMBINED
X "r:’/:‘j v TRUE SHAPE
OF SECTION
x: TRUE SHAPE ™
24

OF SECTION(s.1;)
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‘f‘“‘\, " TRUE SHAPE

OF SECTION

>\F’—%J-

3

I

|
Problem 2,11, A Square pyramid of base side 45mm!and axis length 70mm rests on its base on the HP In
such way that all of its base edges are equally inclined

d to the VP, It is cut by a section plane Perpendicular
1o the VP, inclined at 450 to the HP and bisecting the axls. Draw its sectional top view, sectional side view
and true shape of section. : ’
Solution 1 4
X1 X,
o LPp 2,
|
|
3
1.; 1 P 4
o N\, -
~ T

Y

: " TRUE'sHAPE
s © OF SECTION
9 s
b ¢ \
3 n . VP Y,
x 0 \<’
[

HP

Y1

25
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Problem 2.12. A square pyramid side of base 40mm and altitude 60mm has its base on the HP with an
edge of base inclined at 30° to the VP. it is cut by a VT, passing through one of the extreme base corner and
the center of gravity of the pyramid. Draw the sectional top view and true shape of section. '
Solution | . 2

i
TRUE SHAPE
OF SECTION

Yt

: | ®°
tF:roblem 2.13. A square pyramid of base side 35n?m and axis.length 65mm is resting on the HP on its
a

se with a side of base Inclined at 30° to the VP, It is cut by a plane perpendicular to both the HP and VP
andis 10mm away from the axis. Draw its top view, front view and true shape of section.
|

* Solution

10 : X

TRUE SHAPE
OF SECTION

26 ' ; Y.
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: ;
Problem 2.14. Ahexagonal pyramid sides of base 30mm and altitude 70mm is rests with its with its base
on the HP and with'a side of base parallel to the VP. It is cut by a cutting plane inclined at 35°to the HP and
perpendicular to the VP and is bisecting the axis. Draw

( the front view, the sectional view looking from the
top and true shape of section. !
Solution 7

TRUE SHAPE
OF SECTION

70

Ry (§)

NANN
NN/

7 i

% b';c

2 H 3

Problem 2.15. A pertagonal pyramid sides of base 40h1m and altitude 70mm is rests with its with its base

on the HP and with a side of base paralle! to the VP and:25 mm from it. it i.s cutby a horizontal cutting plane
and is’'bisecting the axis. Draw the front view and the sectional view looking from the top.

Solution

£

L ’ : .
HP sl () v (S
ol

N

27
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2.3.2 Sections of Tetrahedrons

Problem 2.16. A tetrahedron of sides 60mm YsJ
perpendicular to the VP and the nearest base corn

esting on the HP on one of its faces, with an edge
ris 26mm infront of it. A VT, whose angle of inclinaticn

55° with the reference line XY cuts the solid by passlhg through the axis at 2 height of 40mm above the base.
Draw the resulting sectional view and true shape of section.

Computer Alded Drafting Procedure

1. Open the SOFTWARE. Click on the DRAWING in the CREATE dialog box.

2. Set up the sheet of required size by clicking the SHEET SET UP in the FILE. Select A4 wide size
for this problem.

g Print...

Send To

4. Make annotation XY, HP, and VP to the line by using TEXTvCOMMAND
TOOL BAR) as shown below.

(DRAWING VIEWS

5. Create the TRIANGLE in the top view

with base side of 40mm by using LINE COMMAND /| (FROM

DRAWING TOOL BAR), ANGLE BETWEEI\EJ COMMAND (FROM DRAWING VIEW TOOL BAR

yand
DISTANCE BETWEEN COMMAND

FROM DRAWING VIEW TOOL BAR}). With one edge perpendicular

to *he XY line using PERPENDICULAR COMMAND
b, ¢ and center as ‘o’ .Joina, b, ¢ to 0 and mark a

. Mark the comer points of base of triangular as a

pexas ‘o’ as shown in the Fig.
6. Create the projectors the lines from top view, perpendicula

rtothe XY line in the upward direction using LINE:
COMMAND %g Change the properties, (width) of the line, using LINE RIBRON BAR. Make ali the projector
fines 0.05mm thick. Then draw the line (front view) then

Mark the intersection points as (a)’, b’, ¢’ using the:
TEXT COMMAND [[Al], as shown in the Fil, _
28
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Draw axis line of tetrahedron and draw a line of Iength 70mm from one corner in front view to meet the axis

line using LINE COMMAND ﬁ join all the corners 1o top corner to gel front view mark annotations as
shown.

8. Using LINE COMMAND 2l draw a line inclined at §5° to XY line passing through front view at a height of

40mm from the base of tetrahedron and represent it as SS using text command and show the arrow mark
using leader command as shown in the Fig. Mark the! points 1’ (2 ) and 3' where the sectional plane cuts the

&

slant edges of the tetrahedron.

9. Using LINE COMMAND

5 drop the projectors to cut the slant edge of tetrahedron in the top view mark the

respective slant edges as 1, 2 and 3. Join these poiéts. Using fill command select the area bounded by 1, 2
and 3 in top view 1o get hatching for the sectioned pyramid.

10. Draw aline parallel to sectional plane §S at any distance and representitas X,Y,. Using line command draw
lines from points 1°, 2' and 3' such that, lines should be perpendicularto X,Y,. Measure the distance between
XY line and points 1 2 and 3 from the top view and represent the same dlstance on the respective lines from

X,Y,toget1,,2 and 3, join these points using LINE COMMAND and hatch using FILL COMMAND to
get the true shape of the section as shown in the fsg

/

11. Trim all the unwanted construction lines by USlng TRIM COMMAND |

1. Note, for the edges
which are not wsuble choose line type as dotted and annotate as shown.

" 12. Using DIMENSION COMMANDS.and-dlmensuon the solid and save the fite.

2

3,

TRUE SHAPE
OF SECTION

29
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Problem 2.17. Fig. P.16 shows two concentric equilateral triangles. It is the resulling sectional view of a
tetrahedron resting on its base on the HP which is cut by a VT. Complete the projections of the cut solids.
Determine the height of the full solid and the posilion of the section plane.

60
30
a [+
|
gb
Fig. P.16
Solution
S
S s \@
L 2] 3\; {
X
Xrb
HP a i b' cI Y

Answer -
H=2453 mm

30
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2.3.3 Sections of Cones |
Problem 2.18. A cone of base diamete
the true shape of section made by a sect

r 50mm and axis length 65mm rests with its base on the HP. Draw
passing through an end point on the cir

ion plane perpendipular to the VP and inclined to the HP at 509 andg
cumference of the base circle of the cone.
N I

Computer Aided Drafting Procedure

- 1. Open the SOFTWARE. Click on the DRAWING in‘the CREATE dialog box.
2. Set up the sheet of required size by clic

king the SHEET SET UP in the FILE. Select A4 wide size
for this problem. i

1
i
H

RESET
r—Cht@es the sheet setup. ’
r\—l :

(DRAWING VIEWS

4. Make annotation XY, HP, and VP to the line by u:sing TEXT QOMMAND
TOOL BAR) as shown below. !

TGN £
b i Z

: : ¥ ¥
HP e .

5. Using CéNTER AND RADIUS COMMAND [(&): dravsj a circle of dia 50mm below XY line divide the circle into
. { ;
any number of paris say eight as shown. Represent :lhem as a, b, etc.

6. Create the projectors the lines from top view, perpéndicular to the XY line in the upward direction using

b ¢ id;h of the line, using LINE RIBBON BAR. Make all the
LINE COMMAND |#7| Change the properties, (w I; ) ! ! ON BAR. Mako 2 ine
projector lines 0.05mm thick. Then draw the line (frgnt view) the'n Mark the intersection p b,

ete., using the TEXT COMMAND [[A] as shown in the Fig.

using TEXT COMMAND _ and show the arrow mark using LEADER COMMAND {.
Fig. Mark the points 1', 2", 3', 4’, where the sectional plane cuts the sides of the cube.

: 31
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8. Using LINE COMMAND E}%ﬁ drop the projectors !to the top view and mark as 1, 2, 3 and 4. Join these points.
|

Using FILL COMMAND EE selects the area b‘ounded by 1, 2, 3 and 4. in top view to get hatching for the
sectioned cube. Inthis case it Is total top view as shown in the fig.

9. Draw a line parallel. to sectional plane SS at any d:stance and represent it as X,Y,. Using LINE COMMAND

‘-7’;.- draw lines from front view points 1, 2', 3' and 4 such that, lines should be perpendicular to XY .

Measure the distance between XY line and poirits 1, 2, 3 and 4 from the top view and represent the same:
distance on the respective lines from XY, to getg 1,,2, .3, and 4, join these points using LINE COMMANLUL

and hatch using FILL COMMAND | to get the true shape of the section as shown in the fig.

10. Trim all the unwanted construction lines byjusing TRIM COMMAN
are not visible choose line type as dotled apd annotate as shown.

. Note, the edges which

11. Using DIMENSION COMMANDSand (%8 dimension the solld and save the file.

6
7, 5,
8. | 5 Y
t
3, o
14 ' . 5'>/
'TRUE SHAPE : 8
OF SECTION ' /TS \ <
2 (8)
X1 50‘. . -
vp VAL
X
HP N d@[[alry F Y
9\.\
h
Z % >{
0N
a1t \// % /e
b 2 3 d

32
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Probierp 2.19. A cone of base diameter S0mm 1s resting on its base on the HP. It is cut by section plane
perpendicular to the VP, so that the true shape of cut section is a triangle of base 40 mm and altitude
63mm. Locate the section planée and determine the angle of inclination of the VT with the reference line XY.
Dra:.v the front view. Determine the height of the ccne. Also draw the apparent section and true shape o}
section.

Solution

TRUE SHAPE
. Of SECTION Y1
3 s!
i
b/
pd
2.
1
40
VP
*Hp X1 RET e dqne Y
S
‘! ! i Answers ;.
H=62mm
& - 2%
gl . L\o_ _ . 0=16
0 \\

y d
.
!
i 50

' |
Problem 2.20. A cone of base diameter 50mm and height 60mm stands with its base on the HP. It i= cut
by a VT inclined at 70° to the reference line XY and is pelxssing through the apex of the cone. Draw its front
view, sectional top view and true shape of section. |

Solution l
|
|
|

TRUE SHAPE
OF SECTION

X




‘Problem 2.21. A cone 2f diameter of base 60m
- ground. it is cut by two section
the other is paralle! o the o
intersecting each otheron't
Also-draw the true shape of

m and axis length 70mm is resting on its base on the
planes. One is parallel to contour generator and 10mm away from it, while
spcsite contour generator. Both the cutting planes lean towards the base,
he axis of the.cone. Draw the sectional plan, elevation and the left side view

section with respectf to any one of the section planes. Name the curve thus
obtained. :
Solution 2 x1
N
2 y !?V"_“.ﬁ.
/
57 /1
q‘g? <
3 . g \ ©
./' / \
TRUE SHAPE / \
OF SECTION (S.8-) J AN %\
/ [
x—ye — e S\ 'Y - NN - y

2SR N e |

; i

\/ N AN

X . v

3 ' : 5 \\
c ~
Q 80 \\-.\

Problem 2.22, A cone of
HP. It is cut by a section
distance 10mm infront of

Solution

diameter of base SOmi’n and axis len
plane inclined at 40° tg the VP and p
its axis. Draw the top view, sectional

34

Y

gth 70mm is standing with its base on the
erpendicular to the HP cults the cone at ¢

front view and true shape of section.

TRUE SHAPE
OF SECTION
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2.3.4 Sections of Cubes

- Computer Aided Drafting Procedure

1. Open the SOF TWARE. Click on the DRAWING in the CREATE dialog box.
2. Setup the sheat of required

size by clicking the SHEET SET up in the FILE. :
for this problem. ILE. Select A4 wide size

Sheet Setup... ] ' | -
4 print... Ctrl+p (i: the o J
; anges the sheet setup.
% Send Yo L _

4. Make annotation XY, HP, and VP to the line by using TEXT COMMAND

(DRAWING VIEWS
TOOL BAR) as shown below. ° :

5. Using RECTANGULAR COMMAND | [ | by giving Values 40 and 40, square is obtained of 40 X 40, Represent

th corners as a,b,c and d which represents top faice of the cube anda,, b,, ¢, and d, as bottom face of the
cube as shown in the fig. : )

6. Create the projectors from the top view, perpepdicular to the XY line in the upward direction using

LINE COMMAND |/ Change the propetties, (width) of the line, using LINE RIBBON BAR. Make all the
projector lines 0.05mm thick. Then draw the line (front view) then Mark the intersection points as a’'\b/, ¢’

etc., using the TEXT COMMAND [Al). as shown in the Fig.

7. Using line command draw a line at a distance e%qual to height of the cube above the XY line, Mark the
intersection points (between the horizontal and vertical projected lines) as a’,b’,c’, etc., for the top face and

! ’ - 3 .
a', b/, ¢c’, ete, for bottom tace of the cube using TEXT COMMAND . Join all the respective points by
using LINE COMMAND !

35
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8. Trim ail the unwanted construction lines by usind TRIM COMMAND !;i‘jj Mark the height of the prism at

40mm as shown Draw axis line of cubs length 402mm from the XY line , using LINE COMMAND |3
the points 1o apex to get front view mark annotations as shown.

9. Using DIMENSION COMMAND j’} dimension the solid and save the file.

2

TRUE SHAPE
Of 3ECTION

45

& . 67@)

ANSWER:
9=s5"

elc) .

b(b)
Problem 2.24. A hexahedron of 50mm side rests v{rith a face on the HP such that one of its vertical faces
isinclined at 30° to the VP. A section plane paralle! to the VP and perpendicular to the HP cuts the cube at

3

a distance of 20mm from the farthes: vertical edge from the observer. Draw its top view, sectional front
view and true shape of section, | '

Solution 7 1//”‘/ &/z '8‘;“55?:'??55 |
X‘rfri T 4/{%)% 2 Y

36 B
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Problem 2.25. The true shape of section of a hexahedron ‘lS an equilateral triangle of sides 50mm. Position
the cube of suitable size on the HP and locate the VT. Deter;nine the iriclination of section plane with HP and
size of the cube. Also draw the sectional top view and true:shage cf section.

Solutien _ S -
7
3
- 7]
TRUE SHAPE
OF SECTION
1 b'(d) c'
-
Ve x,
*np Y
d{d,)
Answers:
L=23536 mm
6=5474 ) R
cfci)

(b))

Problem 2.26. A cube of 40mmi side Is cut by a VT, so that th? true shape of section is an equilateral
triangle of sides of maximum length. Draw the sectional {op view and true shape of section. Determine the
inclination plane to HP and measure the length of the sides of the equitateral triangle.

Solution l

2

TRUE SHAPE H
OF SECTION / : i

1.

ve

Answaer:
L =56.57 mm

0=5474°

37
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Problem 2.27. The true shape of the section cf a cube is a rhombus having diagonals of 60mm and 50mm.

Draw the projections of the cube keeping it on base using a suitable position. Determine the size of the cube
and the inclination of AIP with the HP. Aiso check the true shape of section.

-
Solution ’
N(&\(\ . B

\

Answers: / h

L =35.36 mm { i
0=34° ; '

Problem 2,28, A hexahedron of 40mm sides is cu;i by a section plane, so that the irue shape of section is
a rhombus of sides of maximum length. Draw the!sectional top view and the true shape of se:

tion. Alsa
find the Inclination of the section plane with the reference plane and the size of the rhombus.
Solution ; ,
. 1" P
TRUE SHAPE
OF SECTION

3
L2

Y

Answers:
L =689.28 mm
Li=56.28 mm

0= 3s°

38
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2.3.5 Sections of Prismis

base edges and pass through the lateral
e. Draw the front view, sectional

Measure the inclination of the section plane and sides of the true

shape,
Solution

TRUEISHAP
OF SECTi

i) “bie) <

75

|
x¥P a(an)] |
AP ;

Problem 2.30.A rectangular prism of helght 80mm and cross section 48X32 mm Is resting on the HP with

its base. It is cut by a section plane in such a way t}\at the true shape of section is a square; of sides of
maximum dimension. Draw the front view and determine the iInclination of section plane to the reference

plane. Also draw the sectional top view and true sha:pe of section.

b(b-)

N\

OF SECTION
b

Y

<

_

Answers:
Le43 mm

6+ 42°

W (b

39
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Problem 2.31. Asquare prism, sides of square-faces 40mm and height 80mm rets with its base on the HP
with a vertical face inclined at 30° to the VP. It is cut b’y a plane inclined at 50° to the VP and'perpendicular
to the HP and is 15mm from axis nearet to the observgr. Both that inclined face and the section plane lean
towards the same direction. Draw Its top view, sectional front view and true shape of section.

1
!
Solution v v ¢:

13

\3

&

TRUE SHAPE
OF SECTION

NN

S NNNNNNNAN

x\/P LIKY

<

=3

I
%"
w\\/\-fo-
~_ L\

==

S/
S

Problem 2.32. An equilateral tfiangular prism of 60n!1m base side and axis length 100mm is resting on the
HP with its axis vertical and one of

its base edges patallel to the VP and nearer to it. ftis cut by aninclined
section plane perpendicular to the
front view and true shape of seclion.
Solution

™3

TRUE SHAPE
OF SECTON

% |

100

SASSSSISSSSSESSSS

o
|

o
=

g
‘(:}) (4)

25
=¥/

2(3)
(b-)>\
40 s
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2.3.6 Sections of Cylinders

Problem 2.33. A cylinder of base diameter 50mm and hei

section plane inclined at 50°
Draw its top view, sectional fr

Solution

Problem 2.34. A cylinder of base diameter 50mm a'n!d axis 70mm is resting on the HP with its axis vertical.
A section plane perpendicular to both the HP and the VP cuts the cylinder at 15mm right of the axis. Draw

the projections of the cylinder showing the true shap

Solution

to the VP and perpanc
ont view and true shape of section.

70

VP

AP

aa,)

@ 50 8

TRUE SHAPE
OF SECTION

ght 70mm is resting with its base on the HP. A
icular to the HP cuts the salid

21 10mm in front of it.

e of section.
X1
15 .
a b'(H) ¢
TRUE SHAPE '
OF SECTION ! l )
6 | \
l \ R
| 14 VP
LPp e YER) e W Y
(dv 3(4)
[ a(a)) / ‘ ~e(c)
: 2
: @ 5(0*)
Y,

41
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Problem 2.35. A cylinder of diameter of base 45mm and height 70mm lon
Is cut by a plane perpendicular to the VP and inclined at 30°
30mm above the base. Draw the front view, sectional top vis

Solution —h

g rests on its base on the HP. it
to the HP and meets the axis at a height of
w and true shape of section.

/
TRUE SHAPE
OF SECTION

. m diameter of baée and axis 80mm long rests with its base on the HP. A
section plane passing through one of its extreme énd points on the circumference
point on the axis at 49mm from the b

with the reference plane. Also draw t
Solution

of its base circle and a
ase cuts the cylinder. Determine the inclination of the section plane
he sectional top view and the sectional side view.,

. X

«

. ] a' b (h) < () 4'(5')2/',«) ¢ .

. . 4".'
7
AT
o)/ ¥ Lig /AC s
'y
g /, | %/// ?
d ) |
X VP 1 '/ Y i RPP
LR EE0Y) [3XT] dlin) o’ 1" Y
2.8(5) ) ; A
NT(h
é / ‘
R[4 4 -_JL;LA
|
A 9ZNQ Answer
A B e ———
€.3(c.) M%\A

H
N
3
<
/
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vi} All types of holes are to be shown by broken section.
3.4 ILLUSTRATIVE EXAMPLES

Problem 3.1.Fig. P3.1 shows a machine component. Draw the following views:
(a) Frontview
(b) Top view and
(c) Left side view

Computer Aided Drafting Procedure
1. Open the SOFTWARE. Click.on the DRAWING in the CREATE dialog box.
2. Set up the sheet of required size by clicking the SHEET SET UP in the FILE. Select A4 wide size

for this problem.

4. Make annotation XY, HP, and VP to the line by using TEXT COMMAND (DRAWING VIEWS
TOOL BAR) as shown below. S

.]@ _& @1 M- @; e, Eﬂ‘]




56

Ve . S
; ’ M R Y
HP . T I o

. .. e s Y

X

5. Create the projectors the lines from top view,A pérpéndicuiar to ihé “X,Y"——!iné in the upvflard direction using
LINE COMMAND E Change the properties, (width) of the line, using LINE RIBBON BAR.'Make all the
projector lines 0.05mm thick. Then draw the line (front view) then Mark the Intersection points as (a)', b’, ¢’

using the TEXT COMMAND [{A}, as shown in the Fig.

3 |
Z7%), CURVE COMMAND |;
= |

ANGLE BETWEEN COMMAND ré‘ . Draw thtfront view of t'he‘ machine part as shown.

- 7.Create the X,Y, line perpendicular to the XY line atiany distance from projection line representing the intersection
between VP and PP using the LINE COMMAIﬁD g

6. Using LINE COMMAND

8. Draw horizontal projectors using LINE COMM_A'ND |4
shown. . R

9. Trim all the unwanted construction lines by using TRIM COMMAND '

12 RS S RS
T . s 'T:. 1’ . Lot . )
1 2/ b
- | o (NN ‘
AR ‘ R I T 1 &
1 L ‘
G SRR |
. U N
1 |
=7 -
' ;
)
[32]
w
1
R .
0 T T M
i




Problem 3.2. Fig. P3.2 shows a machme component. Draw the fonowmg views:
(a) Frontview
(by Topviewand .
(c) Right side view

PRETINCEIN

Solution :

, - 18 60
P 12 o

36

12

36

18

60
36
|

46

90
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Problem 3.3. Fig. P3.3 shows a machine component. Draw the following views:
(a) Frontview '
(b) Yop view and
{c) Right side view

@22
R22 )

Solution :

:
Y
E
- — - |
v~ o1
w0 F— T
’-——-.J
i e U
. ;

50
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Problem 3.4. Fig. P3.4 shows a machine com

(a) Front view
(b) Top view and
" (c) Left side view

Solution :

pone:nt. Draw the {ollowing views:

e RV

e .
gy .
I S o

N
— T ‘ J
._J' : ! ‘-‘?‘
P MRS
12 !

R ] F 1
-4 12 &
Y _—::,‘ -

: :

oo e ! l

Y T N, A k
— ‘ .

! ' |

1
36 109

30

72
R 30
R3O
. 3
&5 1w
™
cob AT B 24
IR S _
1
50

51
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Problem 3.5. Fig. P3.5 shows a machine compone
(a) Frontview
{b) Top view and
(c) Left side view

t. Draw the following views:

)
56
o
%
‘39
%
'lg\v i
Fig. P3.5
Solmion: ;
R 28 28 .70
- S
i A, ©
Ty) S S S SR SR N T AN
< AN i
i L ) |
o N N L
i I L - 3
! a
|
. 180 191 b )
] .
S I S~ " = D
1 B B et
“”r- --------------------------------------- r
1

52
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I -

Probiem 3.6. Fig. P3.6 shows a machine component. l:)raw the following views:

(a) Frontview
(b} Side view from le% and
{c) Top viev:

Solution :
- 56
T T T T T T \
| ! | il I
I { { 1 I
| ‘ | I R
| | | 11 ] ©
{ | | f11 } v
7 | TN
! | ] | l‘ l, i
< | oy | | ¢ |
—————— - l ‘ A AN 1
L A
R 16
[co]
N e
™
]
© R 28
| 40 '
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Problem 3.7. Fig. P3.7 shows a machin
(@) Sectional front view
(D) Top view and
{c) Leftside view—

e component. Draw the following views:
(éu.u See ’"\ur“)

Solution :




fh3

Problem 3.8. Fig. 3.8 shows a mach
(@) Frontview
(b) Top view and
‘c) Side view from left

ine component. Draw the following views:

Fig.P3.8
Solution : :
35 15 R 15
,
ol b——_._ _ | _— ! -
Q ,
|
<
{~
: pemmt e -
1 2 I
. y l 1
100 . 4101,
|
|
|
o [=7==- i ;
—————— 0
|
{
! R 30

70
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Problem 3.9. Fig. P3.9 shows a machine cohponent. Draw the following views:

(a) ‘Sectional front view
(b) Top'iew and
(c) Side view from left

Solution :

e




65

Problem 3.10 Fig. P3.1G shows a machine componeni Draw the following views:

(a) Sectional front view
(b) Top view and
{c) Left side view

Fig.P3.10
Solution :

20

//E

PRI SUNN

o //
v

57




(318

58

. Problem 3.11 Fig. P3.11 shows a machine component. Draw the following views:

. (a) Frontview
(b) Top view and
(c) Sectional Le& Side view

Solution
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Problem 3.12. Fig. P3.12 shows a machine component. Draw the following views:

(a) Frontview
(b) Top view and
(c) Sectional Left Side view

Solution :

B

59




5%

Problem 3.13. Fig. P3.13 shows
(a) Sectional front view
(b) Top view
(c) Side view from left

Solution :

63 |

= |

52
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- 24

Problem 3.14. Fig. P3.14 shows a ma

-

chine camponefnt. Draw the following views:

(a) Sectional front view °
(b) Top view
(c) Side view from left

Fig. P3.14
Solution :

120

ROk

N

N
1

9
15

1§

I
"ﬂ!“;
E a)

I

N
N
N
|
N

61
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Problem 3.15. Fig. P3.15 shows a machine componert. Draw the following views:
(a) Half Sectional tront view right half in section
(b) Top view and :
{¢) vreft side view

Solution :
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Problem 3.16. Fig. P3.16 shows a machine component. Draw the following views:
(a) Frontview -
(b) Sectional left side view and
(¢) Top view

R
_47.3\
R
£
Solution :
R 31,5
‘ i I
{
) R25 I/ . ] ‘
R 47,5
. g 22
l .
T1 1 T
HERH
Hw‘\lrﬂ
bl il e
BRI ?
l | 1
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Problem 3.17. Fig. P3.17 shows a machine component. Draw the following vlews:
(a) Sectional front view

(b) full sectional left side view .
(c) Sectional top view along section SS

Solution :

2222220722277, VA T 2721

s
RS !
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Problem 3.18. Fig. P3.18 shows a machine component. Draw the foliowing views:

(a) Frontview
(b} Top view and
(c) Left Side view

© - Solution

< -
Fig. P3.18

12 48 B=— B 12
‘ L 71,
R125 J- R 25 4

- f--—=31 @

] iy
] _____ — -l

30

65
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Problem 3.19. Fig. P3.19 shows a machine compoi'\em. Draw the following views:
(a) Front view H :

(b) Top view and |
(c) Sectional left Side view

[ ey

Fig. P3.19
Solution : ;
S —=
@ 40
' R 38
= s
g o~ ' g i ) e i
@_ ) _ R16
32 7
S —d
140 g
1 i I T T v‘
& Ly '} | ' !
i t t ll i |
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Problem 3.20. Fig.P3.20 shows a machine com
(a) Frontview
(b) Top view and
{c) Sectional left Side view

Solution :

ponent. Draw the following views:

L L LS

M\ o110 18

100

67
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Problem 3.21. Fig.P3.21 shows a machine element. Draw the following views:
(a) Frontelevation '
« (b) Top view and
{c) Side view looking from the left

iz

Fig. P3.21
Solution : '
P ?
vl )= ;
. | | ,
! 1 ,
i
------------ ]
““““““““““““ ; .
. e s
j
100 !
T 50
I 25
-———ﬁr _____ |
Qo b— - |
o —— —\— —f e ] ’ I ' \&D\
1 | |
R 20/ \i@_ o |
1 L
. - 50

R

L
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Problem 3.22. Fig.P3.22 shows a machine element, Draw the following views:
(a) Sectional Front view

(b) Top view and
(c) Right Side view

Solution :
30
10
S e SN
i
l l .
o~ T T
~ Ly bt ll-%!
80 -

30
10
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Problem 3.23. Fig.P3.23 shows a machine element. Draw the following views:
(a) Sectional elevation
(b) -Plan and
(c) Left side view

Fig. P3.23

Solution :

110

N
\
\
\
§
\
N

—t]

ﬁ%, '
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element. Draw the following views:

Problem 3.24. Fig.P3.24 shows a machine

(a) Sectional elevation

(b) Top view and

(c) Side view from the Left

Solution

@ 18

8%

e

R 18

71

RN

)

N
N

60

0C




Problem 3.25. Fig.P3.25 shows a machine element. Draw the following views:

(a) Elevation
(o) Planand
(c) Side view from the Left

Fig. P3.25
Solution :

@ 100

30

70

30

. 290

25, )

25

Q?S —l_ _

100

- 140 100

70

72

H
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P
|
100
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Problem 3.26. Fig.P3.26 shows a mactine element

(a) Sectional front view
(b) Top view and
{(c) Side view from the Left

Solution :

; Draw the following views:

\\

NN

DN
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: ~
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i
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! o - -
©
80
20
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Problem 3.27. Fig.P3.27 shows a machine element. Draw the following views:
{a) Sectional front view ' '
(b) Planand .
(c) Side view from the leht

Solution :
R6

NN
\,
\

24 "\59,%__*
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Problem 3.28. Fig.P3.28 shows a machine element. Draw the following views:
(a) Front elevation

(b) Top view
(c) Sectional left side view

>
Solution : - : _
R 25 57
1
' AR
/|
10| . ?
\ ol 1]
' ; A pad
| 77
% |, D1 | 1
ST [ ¥ A\ T B
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Problem 3.29. Fig.P3.29 shows a machine element. Draw the following views:
(a) Frontelevation :
(b} Top view and
{c) Left side view

0
9
Fig. P.29
Solution : 4 HOLES 26y 30" APART

} - : : , ;R 90 ,
@ R 60 49 =17
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