'" ACS COLLEGE OF
=% ENGINEERING

Kambipura, Mysore Road, Bengaluru - 560074

DEPARTMENT OF AEROSPACE ENGINEERING
COMPUTER AIDED AIRCRAFT DESIGN LAB

(Prescribed for III - Semester Aerospace Engineering)

ACADEMIC YEAR 2022 - 2023

NAME OF THE FACULTY

BRANCH : AEROSPACE ENGINEERING

SEMESTER &YEAR

ACADEMICYEAR




SYLLABUS

PART A

Sections of Solids: Sections of Pyramids, Prisms, Cubes, Tetrahedrons, Cones and Cylinders resting only on their bases (No
problems on axis inclinations, spheres and hollow solids). True shape of sections

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

PART B

Thread Forms: Thread terminology, sectional views of threads. ISO Metric (Internal & External) BSW (Internal & External)
square and Acme. Seller’s thread, American Standard thread.

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

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

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

Couplings: Split Muff coupling, protected type flanged coupling, pin (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




44

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‘]
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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




61

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
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. 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
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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




74

66

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

______ 411
3
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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%, '

M.
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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
.il
P
|
100
o112
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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

|

: ~
/. ol L _\m‘__
i
) \
12
! o - -
©
80
20
R 30
S
@ 40 "




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
| S i
.30 !
16 : 1
} T 9 r"*L‘i ; N R 20
R .
S < | R | /
| |
| |




{4

76

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
/ | - A
38 LT = L
L) N r-
f ji - = — — = -
e | - I A T o

| i ] i { ;l | ; |
75 90
56 |
31,25 ;

56

T
I 7
|
|
|
I
by
b
T T T
7ﬂhﬂ4pJ41LL_m14
16/ 151 1 Yy 11 1
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mponent. Draw the fol!bwing views:

Problem 3.30. Fig P3.30 shows a machine co
(a) Front view
(b) Top view and
(c) Side view from left

TR c 1

Fizg. P3.30
Computer Aided Drafting Procedure
1. Open the SOFTWARE, Click on the SOLID PART in the CREATE dnalog box.
2. To construct body of MACHINE PART |
a. Select Protrusion from feature to%ol bar,

e

b. Select any one reference plane say XZ plane.

c. Using LINE COMMAND [B%2], CURVE COMMAND
the part drawing as shown In the figure.

4 and CONNECT COMMAND draw

d. Move back to part environment {o get the body ¢f the machine part as shown in the figure.
e. Save the part file by glving the fiie name as machine pan.

3. Move to DRAFT ENVIRONMENT retrieve machine part modelling to get front view. Usmg
PRINCIPAL VIEW COMMAND get the necessary vlew as per the problem.

4. Using FILL COMMAND E'] select the bounded area which has been sectioned to hatch.

Y UIIAER

5. Using DIMENSION COMMAND - and .dlmensuon the rmachine part and finally save the file.:

- 77
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_Problem 3.31. Fig

P3.31 shows a machine
(a) Frontview

(b) Top view and

(c) Side view from left

Solution : :

component. Draw the following views:

44

: |
|
i
P e T T T
'I ; o ©
I | |
40
118 i
T | ] :
o
1 ! 1
T ¥

48

12

20

— —

b —
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Probiem 3.32. Fig P3.32 shows a machine component. Draw the following views:
(a) Frontview
(b) Top view and
(c) Side view from left

Fig. P 3.32
Solution :
13 '_'l 8
i 8
~! Y Vv 1 b
- :
(.o H
25 20

‘ T T ;
| 1
| I ;‘
| 1
o | 1
| i
| 180
l [ |
| | :
1 1 i
40 ]

70
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Problem 3.33. Fig P3.33 shows a maching wmponeng. Draw the fo
{a) Frontview ' !
(b} Top view and
(c) Side view from lett

Solution: - - -

llowing views::

24

24

16

72

16

81
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‘Problem 3. 34 Fig P3.34 shows 2 machine compoqent. Draw the following views:

32

82

(a) Frontview
{b) Top view and
{c}) Side view from lef

85

b o

- —

32

Fig. P 3.34
Solution ; : .
16 . = : 8

T L B - — —

{ !
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N
A S 16
16
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Problem 3.35. Fig P3.35 shows a machine com
{a) Frontview

(b) Top view and
{c) Side view from left

Solution :

ponent. Draw the foll-owing views:

12

12

25

50

35

12

25 25
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R4

Problem 3.36. Fig P3.36 shows a machine component. Draw the following views: 7

{2) Frontview
{b) Top view and
{c) Side view from left

x_.',?
%§
."v’)"~
| » Fig.P338
Solution : 3 - 24 . 24
~r
o
1
3
i ™
o ; ~
™ | ;
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Problem 3.37. Fig P3.37 shows a machine compone
{a) Frontview
{b) Top view and
(c) Side view from left

!
i

nt Draw the following views:

Solution :

25

—— ) —— ]
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75

! , L —
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Problem 3.38. Fig P3.38 shows a machine componenit. Draw the following views:
] .

(a) Frontview
(b) Top view and
(c) Side view from left

-~

20

16

Solution : i
16 i i5 :
o~ :
Q ,
62
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- = —_—— e - ] r — — —
o
n
30
9 13 g
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Problem 3.39. Fig P3.39 shows a machine component. Draw the fotlowing views:

(a) Frontview
(b) Top view and
{c) Side view from left

267

Solution :
©
|
|
|
! | |
~ ,
- ) 1
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l
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!
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g views:

{b) Top view and

Problem 3.40. Fig P3.40 shows a machine component. Draw the foliowin
(a) Frontview

(c) Side view from lett

18

15

48

Solution

Sl

89
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44
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CHAPTL%.R -4
THREAD FORMS

4.1 INTRODUCTION

When a cylindrical rod is r_o‘tated at a constant spéed and simultaneously if a point is moved on its surface
parallel to the axis, the locus is nothing but a helical path or a thread. Ascrew thread is nothing but the groove cut along

the helical path on the cylindrical surface of the rod then with the threaded groove will be called a screw. This form of
groove/ thread will engage in a corresponding threaded hole

cut inside a nut or any machine pant. The screw and nut
are as shown in Fig. 4.1 and 4.2 respectively -
i
Threads are ussually cut on a lathe or by a die or by {aps. The taps are used for making internal threads on smalt
sized holes.
4.2 THREAD TERMINOLOGY

A straight thread is a ridge of uniform section that follows the helical path on the external or internal surface of

a cylinder. If the thread is formedon a conlcal surface, itis referred as a taper thread. A straight threaded screw and nut
is shown in Fig. 4.3. v

Fig. 4.2 Nut

Piteh Internal thread
Externol threod Flank or Side

Maijor
diameter
Minor

Fig. 4.3 Thread Nomenclature
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Crest:
itis the outer-most part of a thread.
Root:

Itis the inner-most portion of a thread.
"Flank / Side :

Rtis the surface between the crest and the root.
Thread Angle :

Itis the angle between the flanks, measured on an axial plane.
Depth of thread (H):

Itis the distance between the crest and the root, measured at right angles to the axis. It is 2qual to half the difference
between the outside diameter and the core diameter

- i
Outside or Major dlameter: i

I

3t right angles to the axis of the screw,
1 .
)

. l -
Itis the diameter at the core or root of the thread. It is the smallest diameter of the screw and Is equal to the outside
diameter minus twice the depth of the thread. ' , ) .

Nominal dlameter:

Itis the diameter at the crest of the thread measured
Core or M!nor dlameter:

Itis the diameter of the cylindr‘ical piece on which the thread is cut.
Pitch: . '
Itis the distance measured parallel to the

adjacent thread form, i.e. from crest t
thread forms per unit lengthie., p=

Lead:

axis, betweeq a point on one thread form and the corresponding point on the
0 crest or root 1o root. It may also be described as the reciprocal of the number of
1/n, where n is the number of threads per unit length.

ltis the distance measured parallel to the axis from a péint ona thread to the corresponding point on the same thread
aﬁer one complete revolution. The lead is equal to the pitch in case of single start thread.
Single thread :

A single (single start) thread Is one with lead equal to pitch.
Double thread :

A double thread ( déuble start)
Multiple thread :

A muttiple thread ( multi thread) is one where the lead is an integral multiple of the pitch,
the thread, _ ‘

Is one with lead twice the pitch.

4.3 SECTIONAL VIEWS OF THREADS

Many forms of threads are inuse to fasten the parts togé j i i i
gether, to adjust profile and relation between var
Commonly used thread forms can be classified inlo ousparameters.

i) 1SO Metric
i) BSW

i) Square
iv) Acme

V) Sellers Thread
90

[ERC LTINS

o me——esA T, )

i.e., two or more heiizes form -
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4.3.1 1SO Metric (Unitied Thread) '
From Fig. 4.4 shows the profile 1ISO metric thr
internal thread are flat . However, external t

ead. The mcludei'd angle is 60°. It can be noted that the crestof external and
metric thread profile, number of other profile

hreads manufactured by rolling will have rounded profile. Apant from I1SO
S are in use to meet various applications.

g
= . -
1 ) ~-INTERNAL THREAD *
:: -
3!
-
2
= ;
o
= !
T |
H ;
|
1 :
o ~—{XTERNAL HREAD
~1
=i

Fig. 4.4 1SO Metri¢ (Unified Thread)
4.3.2 British Standard Whitworth ( BSW) Thread

In this form of thread, the thread angle is 55° The theoretical depth D = 0.96P, where P is the pitch of the thread. 1/6 of

the theoretical depth is rounded off at the top and at the bottom. Therefore, the actual depth d = 0.64P. The profile is
shown in Fig. 4.5. _ )

L m . e .

0=0.96P d=064P

Fig. 4.5 British Standard Whitworth ( BSW) Thread o1
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4.3.3 Square Thread

A square thread shown in Fig. 4.6 is ideal for power transmission. The face of square thread is nearly right angle to the
axis. Hence, the normal force on the threads acts parallel 10'the axis and no radial force on the component. This
enables large force transmission as in the case or screw jack and similar applications. This thread has its flanks o:
sides normal to the axis and hence, parallel to each other. The depth and the thickness of the thread are each equal to

half the pitch.
- P ' . 05P , 05P
; %
o
°© L/
/// /
Flg 'filﬁrsquar»efﬁread 7 ‘
4.3.4 Acme Thread ;

tisa modiﬁed' form of a square thread and has largely {eplaced it. Itis stronger than the square thread due to its wide:
base. It Is easier to cut and has the advantage of easy!

S iengagement and disengagement of split nut, as on lead screv
of a lathe. The Included angle'is 29°. The proportions are shown in fig. 4.7.

'L.. P - ., 0.3707P

28°

—

0.5,1,0.5p

TS T

\] 0.5P
\\
N\

.
AN

. 0.3707P

N

92 Fig. 4.7 Acme Thread
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: |
435 Sellers Thread |

Fig. 4.8 Sellers thread

4.3.6 Buttress thread:

It is a combination of V- and square-threads as shown in fig. 4.9. ltis designed to transmit power in only one direc
tion and used in large guns, presses, and in other applications of similar high-strength requirements.

0.1 6316P

\ﬁ

. 0.66271P

Fig. 4.9 Buttress thread
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4.4 COMPUTE‘R AIDED DRAFTING PROCEDU!;?E

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

2) Setup the sheet o! required size by clicking the SHEET SET UP in the FILE tab, Select “A4 WIDE” size for this
problem.

RED i1

3) Draw CONSTRUCTION LINEDy using LINE COMMAND é'ij (DRAWING TOOL BAR) from which sui{able LINE

TYPE and THICKNESS is chosen. |

4) Draw line using LINE COMMAND ¥l from DRAWING(TOOL BAR, to draw one thread and angle between thread
should be as per the type of thread. |

i-

5) Actuate MIRROR option from MOVE COMMAND in the DRAWING TOOL BAR, make mirror thread.

6) Select MOVE COMMAND (£

tioned in dimensions.

8) Use LINE COMMAND ?F option from DRAWING TOOL BAR to line the cormers of thread accordmg
sions. i

10 dimen-

) Draw all necessary CONSTRUCTION LINES using LINE COMMAND 5
ling suitable LINE TYPE and THICKNESS.

10) Pick CURVE COMMAND

Bt from DRAWING TOOL BAR and set-

option from DRAWING TOOL BAR, draw-suitable shape of curve,

- 11) Select TRIM COMMAND ‘ from DRAWING TOOL BAR and trim out llne'enmles aCCordmg to drawmg

12) Select FILL. COMMAND optlomfrom DRAWING TOOL BAR, hatch the space left free after drawing all
entities. . N

13) Use TEXT COMMAND

option from DRAWING VIEWS TOOL BAR to write.

14) Dimension all parts using SMART DIMENSION 7] rom DRAWING VIEWS TOOL BAR.

I
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CHAPTER -5

FASTNERS

51 INTRODUCTION -

Fastening is a method of joining two or more parts together.using mechanical devices or pr ' !
possible to manufacture machines or structures as a single pa:n. They are manufacturedin p;)ng;isds;ss:‘;tnrg: :{onZ:hZer
by means of threaded fasteners (bolts and nuts or screws), or unthreaded fasteners (rivets or welding) Theg'oints
made by_ bolts and nuts and screws are called screwed joints and are detachable i.e. the parts can be séparatejad b :
unscrewing and refastened. The joint made by rivets or welding cannot be separated uniess they are cut; hence thesg
are referred to as permanent joints. The commonly used me:thods of mechanical fastening are - '

1. Threaded fasteners

2. Riveted {fasteners

3. Welded fasteners
5.2 THREADED FASTENERS -

Athreaded fastener is'a method of joining two or more parts together by means of threaded devices. Threads

are formed using a tap’ for internal threads, a ‘die’ for external threads. Machine tools are used for internal or external
) threads when large number of parts or large size parts is required.in the early time, screw threads were made by hand
and no interchangeability was possible. In 1841 Sir Joseph Whitworth catled for a standard screw thread, and soon

Whitworth thread was accepted throughout England. In 1864, United States (US) adopted a thread proposed by Will-
jam Sellers and it is called Sellers thread. In 1935 American Standard thread with same 60° V forms of Sellers was
adopted in US. There was no standardiz ! '

World War |, it was a serious inconvenience and In World War Il, ihe problem was so great that the allies decided to do
some thing for standardization. In 1948 an agreement was reached on unification of American and British screw
threads and the new thread was called Unified screw thread. This allowed the interchangeability of threads between
the countries America, Britain, and Canada based on amicable agreement.

In 1946, an international organization for standardization (ISO) committee was formed 1o deQelop a single
system of metric screw threads. These ISO metric threads are widely used in several applications. The 1SO units are

known as System International (S1). S units are replading all other systems and hence only metric threads are
explained in this book.

l

5.3 APPLICATIONS '
(a) Jolning: Two or more pans are connected by a pair(si
removed without destroying the joint. This type of

water pumps, automoblles, elc.

of nut and bolt. tis a temporary fastener because it can be

(b) Adjustment: Adjustment isthep

the inclination as in case of a LCD projector. Measuring devices such as micrometers use screw for adjusting their
settings. :

(c) Power transmission: Mechanical transmission is the process O
to the other. The transmission can be in same direction or in a
examples of power transmission.

5.4 SPECIFICATION

different direction. Screw jacks, worm gears are

Specification: Metric thread specifications are base
Fig. 5.1. In the figure, the notation M24 X 3 means
followed by the muitiplication symbol X and 3 mm pitch.

ation among countries and one thread would not screw on to another. During

 {fasteningis used where periodic maintenance is needed, suchas ¢

rocess of modilying or locating the position of a part. A screw is used to lift or lower :

{ transmitling force from one machine componen! :

4 on 1SO recommendations. A basic designation is shown in
M speci(ies it as a metric thread, followed by 24 mm diameter:

© awwmmenTTNR TR 40 5
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. Metric - '
, Diametsr (mm)
/ Pitch (mm) -
M24X 3 1424 X

Fig. 5.1 Speciﬁcation of Threads
5.5 REPRESENTATION OF THREADS IN DRAWINGS

Threads in ar: assembly drawing are shown in Fi
part engaged with threads, unless it Is necessa
threads are sectioned In assembly, the thread
threads are represented by convention

g.5.2.1t |s conventioned not to section a bolt. a stud, a nut or any soig
ry to show some Interna[ details. Note that w.aen external and interne
s have to be shown as In the fig. 5.2. When the part Is not sectioned,

S | @

= |

::::::-:::::::_:: ( i VMIA

Sutntubtatedatndedudedutod ! Vlm
et | —i\ % //"/'

“*":'\*Z':*If.'::* 7"*1‘::‘8‘7J‘ jE——r
....... :ﬂ!_, % // /%

Fig. 5.2 Specification of Threads
g6
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"

56 . RIGHT HAND AND LEFT HAND THREADS

Screw threads may %e right hand or left hand
advances into a nutwhen tumed clockwise and a

direction. Right and left hand threads are shown in Fig. 5.3.

N
N

1)

SINGLE AND MULTI-START THREADS

Asingle stant thread, asthe name implies, consists ©
The depth of the

5.7

back, multi-start threads are used.

Muitiple start \hreads consist of two or mo
number of starts, without increasing the piteh.

For a double stant thread lead Is equal to two times the pitc}h and {

v-thread is shown in Fig. 5.4, and double and triple stant th

|
depending on

Advances

left hand thréad advances

Fig. 5.3 Right Hand and Left Hand Threads

fa sinéle continucus ridge for whichthe
thread depends on the pitch. When large lead is required,
\hread is large and hence smalleris the core diameter, reducing

re ridges running side by side. Lead ma

reads are shownin (b) and (c) respectively. Double start and

{riple start square threads are shown in (d) and (e) respecg_'wely.

In double start threads, two separate throads are cut, staftin
star threads, three separaté threads are cut, with starting at po
a drawing of a single start thread, a root is opposite to a crest;in

drawn opposileto a rool. Inone turn, & double stant ihread ‘advanc

advances three times that ot single start.

Multiple start threacs are used wherever quick motion is desir

Typical application of multi-start threads are
threads on a valve stem enables quick action in opening

and closing the valve. Multiple stant \hreads can be recog-

nized and counted by observing the number of thread starts on

g at diametr

ed. They are not suitable for large power transmission.
fountain pens, tooth paste caps, vaive stem

the direction of helix formation. A right hand thread

into a nut when turned counter clockwise

Turn Clockwise

Tum Counter
Clockwise

eadis equaltothe pitch.
the pitch is greater and the depth of the
the strength of the fastener. To overcome this draw-

y be increased by increasing the

or triple start it Is three times the pitch. A single start

ically opposite points to each other. In triple
ints 120° apart on the circumierence of the screw. On
case of double of quadruple stant threads, a root is
estwicethatofa single start, and atriple start thread

s elc. The multi-start

the end ot a sCrew. o
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L=p L=2pP

(a) (b)

5.8 BOLTS AND NUTS

.- Aboltis a round rod consisting of a he

passes through clearance holes In two

for hexagonal and square bolts and nut

 © () (@)
Fig. 5.4 Multiple Threads

ad on one end and threads on the other end to accommodate nut. The bol

or more aligned parts and the nut secures the parts together. Details of heads
s and a bolted joi

A nt are shown in Flg. 5,10 and S.12 respectively, As a conven
tion, bolts and nuts should not be’shown in saction, |

The bolts are named de

pending on the geometry of the head. It the headis h
bolt, and if the head is square form, itis known as s

exagonal form, it is known as hexagonai

quare bolt, Metric serigs bolts and nuts are produced in hexagonal
form, and square form is produced in inch series,

nuts are flat with chamfers to remov
30° for square heads and nuts. Bo

98

e sharp corners, The chamfer anglals 159
th are-represented at 30°

Standard bolts and nuts are shown In Fig.5.5. The bolt heads anc
-30° for hexagonal heads and nuts, anc
on drawing for simplicity. Hexagonal geometry has ar
rotation. This minimizes the space for operation of spariner anc

Fig. 5.5 Standard Bolts and Nuts
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5.9 WASHERS

Awasher is a cylindrical piece of metal placed below the nut to provide smcoth bearing surface for the nut to turn on
. it spreads the pressure of the nut over a greater area. It also prevents the nut from cutting into the metal and thus
allows the nut to be screwed-on more tightly. ! ) ‘ ’

0.120

20+3

—

- Fig. 5.6 Washer

510 SCREWS

A screw is a threaded element with head on one end and threads on its body. The main difference between a bolt and
screw is that a bolt is normally used to tighten or loosen using a nut, while a screw Is normally expected to mate with
internal threads in a part and tighten or loosen using the head. Following are the different types of screws: o

(1) CAP SCREWS: Cap screws have longer threads than bolts. It passes through a clearance hole in one part and

screws into another part. They are usually made with hex igonal head. They can also be made with slotted head.
Cap screw joints and approximate sizes of cap screws arg shown in Fig 5.7.

] P22 260 2 ®

al . 0250 : p= ’
T ! b t 57 1 > 4%'?1

= | LI N e 1 e
0 ' | o o i/ o ‘ l

I e e e [

i i | | l.
| || ol N !
N : | HNL L N
Pg_g__l 2D 20, _BQJ |20

Round Head Fillister Head

Hex. Head

Hex. Socket Head

Fig. 5.7 Cap Screws
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i
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Amachined screw is similar to cap screw, butis smaller in size. One end is provided with 2 slotied head or hexagonal

head and.threaded end may screw into the mating part or may be used as a nut. Machine screw joints and approxrmate
sizes of these screws are shown In Fig. 5.8. :

ol T |§

] | iR L f
1ERS

i ,
i | .
: N LA
Lo oo | ||

@ D @

Fig. 5.8 Machine Screws
59 DRAWING HEXAGONAI BOLTHEADANDNUT

Fig. 5.9 shows the procedure for drawing hexagon head bolt and nut with washer.

[ o)

[%'e]
.30
[ -]

N

Computer Alded Drafting Procedure

—

1. Open the SOFTWARE. Click on the DRAWING '0% in the CREATE dialog box.

2. Set up the sheet of required size by clicking the SHEET SET UP In the I'ILE. Select A4 wide siza
for this problem )

Edrt View- Insert Format Tools

Inspect’ Applications~ Manage Window ~ Help

@ Sheet Setup..., .

1 29 erint.., Ctrl+pP (‘iﬁ the sheet set ]
I i anges the sheet setup.
i -

Send To »

F_ |

3. Select RECTANGLE COMMAND ___[ from DRAWING TOOL BAR to draw bolt accordmg lo standard dimen-
sion, |

4. Pick ARC COMMAND |

£
‘|from DRAWING TOOL BAR draw arc, to make square bolt as shown.

5. Extend the lines on either srde of rectangle alccordmg lo drawing to suitable lengths, which represents the nut”

This can be actuated by LINE COMMAND from DRAWING TOOL BAR.

8. Pick ARC COMMAND |:3N1 option from DRAWING TOOL BAR to draw arc on either side of nut;

7. Draw washer in between nut and bolt using LINE COMMAND |5

8. Draw top view by extendrng lines from front view u\,rng LINE COMMAND |.7*| from which suitable LINF
TYPE and THICKNESS is chosen. f

9. Drawing process is repeated for top view as in front view, according to drawing.

10. To draw side view by extending lines from front view usin
TYPE and THICKNESS |Is chosen,

100

g LINE COMMAND / from which suitable LIN'

AT OBNITLRE AT
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Head

Nut

, Jiﬁ_l' (/L . 5 : ,_[@
AL W

T |
l é’ § l |
© 0K
L] e\ SRR -
—E | T B -
| .
|

11. Draw circle using CIRCLE COMMAND [
per drawing us'ng suitable options.
12. Pick CURVE COMMAND [i&

‘)
éd
SR

option from DRAWING TOOL BAR and process is continued as

option from DRAWING TOOL BAR, draw to suitable shape using the option.
13. Draw all neces:sary CONSTRUCTION LINES using LINE COMMAND
setting suitable LINE TYPE and THICKNESS.

14, Use TRIM COMMAND i : 51 16 trim out the entities which are not necessary.

16. Use FILLET COMMAND

option from DRAWING TOOL BAR 1o fillet the corners of nut.
17. Use TEXT COMMAND |

the square bolt and nut as shown in figure.

7
\

Fig. 5.9 Procedure of Drawing Hexagonal Head Bolt and Nut

101
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Fig. 5.10 Drawing Views of Hexagohal Head Bolt and Nut with washer

5.12 DRAWING SQUARE HEAD BOLT AND NUT
Fig.5.11 shows the procedure for drawing square head bolt and nut.

Computer Aided Draftmg Procedure

1. Open the SOFTWARE. Click on the DRAWING \% In the CREATE dlalog box.
2. Set up the sheet of re

quired size by clicking the SHEET SET UP in the FILE. Select A4 wide size
for this problem.

Ctri+p
Changes the sheet setup, l
»

6. Using LINE COMMAND ’{v from DRAWING TOOL BAR and selecting suitable LINE TYPE and
LINE THICKNESS draw the axis of the bold. :

7. Select RECTANGLE COMMAND [
dard dimension, o

8. Pick ARC COMMAND (BN

9. Using LINE COMMAND
102




10. To draw the side view, use EXTEND COMMAND =] from the front view. *

11. Using LINE COMMAND 1}"}’:; from DRAWING TOOL BAR draw the side view according to the
visibility. . - '
12. Using CIRCLE COMMAND.draW the circle, choosmg line type and line thickness complete the

side view as shown.

from the front view.

13. To draw the top view use EXTEND COMMANDE

71| from DRAWING VIEWS TOOL BAR to dimension

N

A I o

Fig. 5.11 Procedure of Drawing Square Bolt Head and Nut
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CHAPTER - 6

KEYS AND iJOl'NTS

6.1 INTRODUCTION -

Keys, cotters and pin joints are in the temporary 1astener tamily which join two components to tranamit force and
motion from none element to another.

Keys are the most common temporary fasteners for motion transmmmg connections and the ma]or function of them is-
to prevent relative rotation between the members connected by keys and keyways.
6.2 KEYS

Keys are elements used to prevent relative motion between two connecting elements. They are made of steel as they
are subjected to shearing and crushing loads. Apart of it lies in a groove called the key seat cut In a shaft and other part
extends above the shaft and fits into the key way cut in a hub. After the assembly, a part of the key is in the shaft and
a part is in connecting element such as puiley, gear, wheel, sleeve etc. The key may have taper along its length to
facilitate the assembly. In order to have same strength as that of the shaft, keys are made with the same material of the
shaft, usually medium carbon steels. Fig. 6.1-shows the parts of a keyed joint and its assembly

Fig. 6.1 iKeyed Joint
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6.3 TYPES OF KEYS
Based on the geometry,
.6.3.1 SUNK KEYS

These are widely used in practice for heavy-
Cross section. Half the thickness of the key fit

Sunk keys may be further classified into (i) t
6.3.2 Taper Sunk Key

keys are classified a

a|

theé'e keys are square
» keeping the bottom su
keyway in the hub is tapered. Such a key is

Itis easy to remove at
be accessible, and in
key. A gib head key i

aper sunk key by applyi

Width of Key,  W=p
Thickness, - T =0,
Width of Gib Head, B =1
Helght of Gib Head,H =1
_Length, L ———

106

sinto the iee%y way of the shaft

such cases the bigger end of A
n assembly is shown in Fig. 6.2. Th

S sunk keyé, saddle keys and round keys.

duty torqués applications. They may be either square or rectangular in

and the other half in the key way of the hub. -
per keys, (ii) parallel or feather keys, and (lii) woodruf keys

or rectangui!ar, uniform in width and tapered in thickness. The top surface
rface flat, Hencs,

shown in Fig. 6.2,

the keyway in the shaft is parallel to the axis and the

] -
ng force frém the'exposed small end. Some times the small end may not

the key is provided with a head called gib and key is called gib head
e proportions for a glb head are as follows : .

|
|
g

Fig. 6.2 Taper sunk Key




. 6.3.3 Parallel or. Feather Keys

Thase are sunk keys with uniform width and thickness 'ﬁwe ‘are
! . se keys are used in the mechanical devi
: c|utctI)1les, ge_arques where mounted elements (clutch plates and gears) reguire axial movement. Hen?:\gc'iseszih a;f.«
be able to slide over the shaft. The clearance between the key and keyway in the parts enable the slioing,;‘::,f gar-o N
v 1,

Tre key may be fastened into the keyway of the shaft by tw
hub as shown in Fig. 6.3. id : ywoermore screws

acc

2¢ shownin Fig. 6.3. it may be fixed to the

0.5T

Fig. 6.3 Parallel or Feather Key
6.3.4 Woodruff Key

This key is a segment of a circular disc of uniform thickness. The bottom may be fiat o round. The key seatin a shaft
is semi-cylindrical with the same radius as that of the key and.cut to a depth such that half the width of the key extends

above the shatt and fits in"o the hub as shown in Flg. 6.4. Woodruff keys are widely used with tapered shafs in machine
100ls and automobiles. The proportions of Woodrult keys are as follows
Diareter of the Shalt . =D

Thickness of the key, W =0.250
Diameter of the key, d 3w

Height of the key, T 1.35W

Depth of the key into the hub, T1 =0.5W +0.1mm
Depth of the key in the shaft, T2 =085W

nn
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6.3.5 PEG FEATHER KEY

In this key, a peg is provided in the middle of the ke
hub of mounted part. The key and mounted part move axially as a sin

Fig. 6.§4 Woodruff Key

the shaft and key enables a free movement of the mounted part

|

y &s shown in Fig. 8.5, The peg fits into a hole provided in the

gle unitin the shaft, The clearance fit betweer:

Fig. 6.5 Peg Feather Key
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6.3.6 SINGLE HEADED FEATHER KEY

This key is provided with a head at one end, and it is fixed

: to the hub of the part by a screw as shown In Fig. 6.6. The
‘key and hub of the part form a single unit and move axially. ‘

_____ )

Fig. 6.6 Single Headed Feather key
' 1¢
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6.4 COTTER JOINT (SOCKET AND SPIGOT TYPE)

In this type of joint, one end of a rod is made into socket by enlarging the diameter as shown in Fig. 6.7. One end of a
. 'second rod is made spigot. Slots are cut in both socket and spigot. After assembling the socket and spigot ends, a

cotter is inserted through the slots forming a joint. The cotter comes into contact with the two rods on the opposite
sides, leaving clearance on the other two sides as shown in figurs.

Computer Aided Drafting Procedure

1.
2,

Open the SOFTWARE. Click on the DRAWITNG L% in the CREATE dialog box.

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

ighefEManage - Window “Help

Ctrl+pP

Changes the sheet setup.j
'\
I .

Draw axis line by using LINE COMMAND @from DRAWING TOOL BAR, select the appropriate
line type and line thickness. :

4. Calculate the entitites in term of “d” (given) into numerical values,

5. Using LINE COMMAND [/ and CURVE COMMAND [}

11.

12
13.

14.

'Using LINE COMMAND
“spigot providing clearance as shown.
10.

plete the side view.

urg draw socket as shown.

bl

Using FILLET COMMAND 3 )| from DRAWING TOOL BAR fillet the comners of the socket.

Using LINE COMMAND and CURVE COMMAND ﬁ; draw spigot as. shown.

Using FILLET COMMAND ,g:z:r from DRA;WING TOOL BAR fillet the corners of the spigot.

| ==
] and ARC C(:)MMAND draw the cotter to connect socket and

As per the section given using FILL COMMAND hatching is done as shown.

Using EXTEND COMMAND (= and CIRCLE COMMAND {(D | com-

As per the section given using FILL COMMAND ([

i haich the side view.
Select TRIM COMMAND | 27 %5 trim out the entities which are not necessary.

Finally, select the SMART DIMENSION COMMAND
dimension the cotter joint as shown in !iguﬁ’e.

1] from DRAWING VIEWS TOOL BAR to

VAT T

TN




119

-

0.30

3.2%30 Q.50

|

7777771\ i—
— NN
=l 6 f/j §§§ 131
- B 8 I----—--—---u_-_-_-_-_.
_
\__../‘
0.8D: 1.1D
4250

Fig. 8.7 Cotler Joint {Socket arid Spigot Type)
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6.5 KNUCKLE JOINT (PIN JOINT)

Itis a pin joint to fasten two circular rods with their axes interesting. A knuckle jointis shown in Fig. 6.8. One epq of the -
rod is formed into an eye and other end into a fork. The eye end of the rod Is placed through the holes. The pinis held

in the position by means of a collarand a iape: pin, After the assembly, the rods are to swivel about the central pin.

Knuckle joints ars used In air brakes of locomotives, suspenslon links etc. '
Computer Aided Drafting Procedure

L

1. Open the SOFTWARE. Click on the DRAWING |44 in the CREATE dialog box.

. |
2. Setupthe sheet of required size by clicking the SHEE
this problem.

TSETUP inthe FILE. Select A4 wide size for

J int,.. Ctrl+p ;
Changesthe sheet setup.
Send To » -

1. Draw axis line by using LINE COMMAND from DRAWING TOOL BAR, select the appropriate
line type and line thickness,

2. Calculate the entitites in term of “g” (

given) into numerical values, -

3. Using LINE COMMAND %], ARC COMMAND #4¥) and CURVE COMMAND &) draw eye eng
“asshown. ' - .
4. Using LINE COMMAND (2] ARC comman [ | and CURVE CoMMAND [ drau fork end

as shown, :

5. Using LINE COMMAND [ G5 draw the pin as shown.

6. Uéing LINE COMMAND from DRAWING TOOL BAR draw collar as shown.

7. Using LINE COMMAND

%] from DRAWING TOOL BAR draw the taper pin as shown.
As per the section given using FILL COMMAND ‘-;---‘

hatching is done i front view as shown.

CURVE COMMAND ,
| and CIRCLE COMMAND (G

):| to complete the top view of knuckle joint.

9. Select EXTEND COMMAND

» LINE COMMAND

ARC COMMAND [i5

10. Select TRIM COMMAND [

| 1o trim out the entities which are not hecessary,

select the SMART DIMENSION [5

' 17 command from DRAWING VIEWS TOOL BAR to
dimension the knuckle joint as shown in figure, '

11.Finally,
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Fig. 6.8 Knuckle Joint (Pin Joint)
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CHAPTER-7

, "RIVETED JblNTS
7.1 RIVETED JOINTS

In riveted joints, rivets are used-to fasten two or more plates or metallic parts pEFmanently. Riveting is one of the
methods used for producing a rigid and permanent joint. Par,fts joined by means of riveted joints can not be disas- «
sembled without chipping off the rivet heads from one side of the joint. These joints are used in manufacturing of
boilers, ship building, bridges, trusses etc. !

i
7.2 RIVETS o

Arivetis a rod of cylindrical cross section consistin

7.1. Arivet is specified by the diameter of shank. The length of the tail is kept about 1.25 t
Another head is formed from this portion during riveting. Mild steel

iron, copper and aluminuin alloys are used for special application

g of three ;fans viz., head, shank, and tapered tail as shown in Fig.
imes the diameter of rivet,

(C 30) is commonly used material for rivets. Wrought
S. -
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I

s
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d’ \ Clearance
184 _lbefore riveting

dpertand - st

Fig. 7.1 Rivet and Riveting
7.3 RIVETING

i i acedi drilled through the two or more parts to be joined.
Itis the process of forming a riveted joint. Arlvet is placed in the holes ‘ : ej
Tll'asese r?oles are slightly Igarger (about 1 to 1.5 mm} than the diameter of the nveti Anz bfut(tr\ for_metcisdil:‘r;r;%:g!il;\n‘g mg

i i ivet. The tail end of the rive
hole is removed by a small counter sinking for easy }nsempn of 1he_3 rive e riv ,
holes of parts, sucr{ that the shank portion will align with parts to be riveted. The head of the rivet is held fast against the

adjoining part, while tha tail end is mads into another rivet head by applying pressure when it is either in-cold or hot
condition,

The hot rivet is easy tc work on and binds the parts more closely on cooling on accoupt of comraclipn of mestal\.N';ti\‘Z
pressure appeared o jorm the rivet head is either by hammering or through hydraulic or pneumatic means.

forming the rivet head, the shank portion will bulge uniformly due to the compression forces and closes the gap
between the rivel and parts.

i i i inum.
Riveting is done in cold if rivets are small size or whenthey are made.wmj ductile materials such asi coppsrsal\:nrr;lcmne
When the work is to be done fast or on large scale, machine riveting is employed. The heads formed by 1
nveling are more unifcrm and holes in the parts are filled more completely due to steady pressure.

115




123

7.4 CAULKING AND FULLERING
7.4.1 Caulking

Caulking is an operation in which the outer edges of the parts are hammered and driven-in by caulking tool to prevent
leakage through the joint. The edges of the parts are beveled with about 80°, The caulking tool is in the shape of a blunt
chisel as shown in Fig.7.2. ’

7.4.2 Fullering . )
Fullering is similar to caulking except that fullering tool

Flg.7.2. Fullering is also employed to produce a leak pr
tlons are carried out by applying pneumatic pressure.

is equal to the width of the edges of the plates as shown in
061 joint similar to caulking. Both caulking and fullering opera-

tool Fullering

CAULKING FULLERING

Fig. 7.2 Caulking and Fullering
7.5 RIVET HEADS

_ Varlous types of rivet heads and their

proportions recommended by BIS for general engineering applications are
shown in Fig.7.3 Fig, 7.4. :

1.6d

0.7d

0.7d
(a0}
Q
&
g

0.7d

N
0.64

e L] o i

d
(iv) Cone head

(i) Snap head (i) High bution hfead

_ (i) Pan head
116 ‘ Fig. 7.3 Types and Proportions of R
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{v) Round tor counter sunk head (vi) Flush counter sunk head (vii) Flathead  (viii) Trust head

Fig. 7.4 Types and Propomons of Rivet Heads
7.6 DIMENSIONS OF RIVETED JOINTS

The dimensions such as diameter of the rivet, pitch, and margm shown In Fig.7.5 are obtained by design calculations.
For elementary work, the following empirical relations may be used.

()d=6/T |

(i) p = 3d

(liym=dor15d

where )

t = thickness of plate

d = diameter of the rivet . :

p = pitch (distance between the centers of adjacent rivets in the same row)’

m = margin (the distance between the edge of the nearest rivet hole to the edge of the plate, or the distance between
the center of the nearest row of rivets to the edge of plate)
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Fig. 7.5 Dimensioﬁing,of Riveted Joints
7.7 TYPES OF RIVETED JOINTS

7.7.1 Lap Jolnts

When the members to be connecled overlap each other, it is known as /3

154
‘\\/\- 20+
227770
U
tr>

) P Joint. When the joint is made with only one

row of rivets, it is called single riveted lap foint, A pictorial view al

riveted lap joint are shown In Fig.7.5. The width of the over lap Li
margin). :

Ajoint is called double riveted, triple riveted etc, as per the number o
rivets are required, they may be arranged in () chain or (i) zigzag for
Fig.7.6. The rivets in the adjacent rows are placed in the same line whichis
treated as vertical line, chain line may be treated as horizontal lines as sh
rows of rivets is called row pitch p,, and should not be less than 0.8 p,

Adouble riveted zigzag joint is shown in Fig.7.7. The rivets in the adjace
those of previous row. The distance between the center of the rivet in on
adjacent row is called diagonsl pitch, p . given by the relation Py=(2p+
0.6 por2d, Fig. 7.8 shows the orthographic views of thege joints,

or2d + 6 mm.

ong with front elevation and top view of a single
s equal to 3d (diameter of the rivet + 2 times the

f'rows in the joint. When two or more rows cf
mation. A double riveted chain jointis shown in

nt rows are staggered and placed in between
8 row and the center of the nearest rivet in the
d)/3. The row pitch for zigzag riveting, p,.is

o Ty
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Fig. 7.6 Chain Riveting
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Fig. 7.8 Double Riveted Chain and Zigzag Lap Joints
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7.7.2Butt Jolnts

Ina butt joint, the edges of the plates to be connected are butted against each other. The joint between them is coverec
by cover plates (butt-ptates) or cover straps (butt- straps) on one side of both sides. The butting edges of the plates are

squared and outer edges of the cover plate(s) are beveled, Single riveted single strap and double strap butt joints are
shown in Fig 7.9, -

The thickness of straps (t, or t,) are given by the following relations
t, = tto1.1251¢

-

, =07tt00.81
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A double riveted, double strap chain and zigzag butt joint are shown in Fig.7.10 and 7.11 respectiveiy

>

Fig. 7.10 Doubls Riveted Butt Joint with Double Cover Straps (Chain Riveting)
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Computer Aided Drafting Procedure

1. Open the SOFTWARE. Click on the DRAWING o]

2. Set u;ﬁ the sheet of required'size by clicking the SHEE
this problem. i

in the CREATE dlalog box,
TSETUPInthe FILE. Select A4 wide size for

¥ 5 ok, ¥ F T4 e .. ¥ . "3".‘,
Tl . )
l Changes the sheet setuﬂ
|—|.> !
]
H .
(given;) into numerical values,

% from DRAWING TOOL BAR draw fines to shown front view of the

3. Calculate the entitites in term of “d

4. Using LINE COMMAND
plates..

S. Select CURVE COMMAND to show é:ut iengths of plates.'

6. Using LINE COMMAND 52{% draw the axis of rivet with appropriate line type and line thicknes.s.

7. Select ARC COMMANMND [EXH

draw the rivets as shown. -

8. Using EXTEND commaND [BHJ) extend the axis of the rivet to the top view.

9. To get top view select LINE COMMAND 2%

plates, i
10. As per the visibility, -using LINE COMMANb and CURVE COMMAND f‘:’ﬁ with appropriate
.line type and line thickness complets the édges of the plate in top view.

1. Select CIRCLE COMMAND [} to draw the river,

12. Using LINE COMMAND [F

with appropriate line type and line thickness draw the sectional line as
shown, :

3. Using LEADER COMMANG [3
line as shown.

14. As per the sectional top view using FILL CDMMAND hatch the front view as shown,

15. Select TRIM COMMAND 4 to trim out the entities which are not nec

¢ and TEXT COMMAND |[{A] annotations are made for section

essary.
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Fig. 7.11 Double Riveted Butt Joint with Double Cover Straps (Zigzag Riveting)
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CHAPTER ~ 8

COUPLINGS

FLANGiZ COUPLING

2

3 PROTECTED TYPE FLANGE COUPLING
4 PINTYPE FLEXIBLE COUPLING

5 OLDHAM'S COUPLING : '

6

UNIVERSAL (HOOKES) COUPLING

8.2  MUFF COUPLINfG ‘ . :
A muff coupling is a holle w cylindrical part fitted over a shaft with clearance i

A split muff coupling is shown in Fig.8.1. The C.l. hollow ¢
accommodate bolts and nuts. A sunk key is first placed in p
bolts and nuts. These couplings are used for hea
and muff help in transmitting large power.

ylindrical muff Is split into two halves and Is recessed to
osition and then the two halves of the muff are fastened by
vy duty applications. Both the key and friction grip between the shaft

Computer Alded Drafting Procedure

1. Open the SOFTWARE. Click on the DRAWING 'Q% In the CREATE dialog box.

2. Setupthe sheet b( required size by clicking the SHEET SET UP in the FILE. Select A4 wide size for
this problem. : '

EYCLE A N .__. - . . .
CCtrl+p (—h
Changes the sheet setup. J
L
!

70 trom DRAWING TOOL BAR, select the appropriate

3. Draw axis line by using LINE COMMAND

line type and line thickness. :
4. Calculate the entities in term of “d” (glven) into numerical values.

5. Using LINE commanD [EZ, ARc commanop [&Yl], curve commano and
FILLET COMMAND | draw flange shown. _
6. Using LINE COMMAND from DRAWING TOOL BAR draw key as shown.

7. As per the section glven using FILL COMMAND ; hatching is done in front view as shown.
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. (oS . t . N
8. Select EXTEND COMMAND , LINE COMMA-ND
ARC COMMAND [
from RIBBON BAR to complete the side View of mutf coupling as shown.

S Select TRIM COMMAND B8] 10 trim out the entities which are not necessary,

10. Finally, select the SMART DIMENSION [ command from DRAWING VIEWS TOOL BAR to
dimension the mutf coupling as shown in figure.

2, CURVE COMMAND =

0
2]

and CIRCLE COMMAND [B8 by setting suitable TYPE and THICKNES" .

Fig. 8.1 Split Muff Coupling
8.3 PROTECTED TYPE FLANGE C\:)UP,LING :

A cireutar disc with a hub to support a shaft, having bolt holes on its pitch circle Is_called a flange. Two flanges are
assembled with shafts by keys. In some marine applications flanges are forged at the end of the shaft to form a shaft

with integral flange, The flanges are fastened together using number of bolts and nuts. The number and size of bolts
will depend on the size of shaft, which in turn will depend on the power to be transmitted,

The keys are positioned at 90° to each other. A small recess of about 1 mmis maintained between the shaft end and
flange face as shown in Fig. 8.2, This ensures a gap between the two shafts and proper contact and firm tightening
between tha flange faces, - .

Fig. 8.2 3-D View of Protected Type Flange Coupling
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A

Here the balt heads and nuts are exposed and liable to cause injury 1o the operator. As .a salety measur

oge $ A . " e.th IS,
be modified with an annular projection called shroud to form a protection 5m on both the # © design nay

: ] 1aNQES. This rim project;

covers the bolt heads and nuts and provides protection. Fig.8.2 shows two views of s i i oo
' . Fi1g.8.3 uch

propotions, based on shaft diameter. # ceupling with the general

0,5D.0.5D
—— 3D ///k\\g :
_ T —'-\L—J .
, { '
%30) TS
e o =
4D v —— ]
CRY s
4.5D [
0.8D_| 08D
1.5D 1.5D

Fig. 8.3 Two Views of Protected Type Flange Coupling

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, ’

onis - Manage . Window: Help-

=

<

Erint...

Changes the sheet setup. ]
Send To -

3. Draw axis line by using LINE COMMAND |©

line type and line thickness. _
Calculate the entities in term of “d” (given) into numerical values.
Calculate th2 entities which are In are in terms d info numericai values.

8. Actuate LINE COMMAND and select LINE TYPE and THICKNESS from option, draw diam-

eter d to suf able length using ARC COMMAND |5,

S

0

7 Select RECTANGLE COMMAND -‘ option from DRAWING TOOL BAR to draw flanges on either:

side of construction line.

129
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:

8. Drawbolt, nut and key according to dimensions using LINE COMMAND &7

BAR.

9. Drawall necessary CONSTRUCTION LINES using LINE COMMAND 7
BAR and setting sultable LINE TYPE and THICKNESS.

10. Use TRIM COMMAND [

& to trim out the entities which are not necessary.
11. Use FILLET option from DRAWING TOOL BAR to fillet the corners of flange.
12 Draw key using LINE COMMAND &

13. Select FILL COMMAND

option from DRAWING TOOL BAR, haich the space left free after
drawing all entities.

14. Dimension all parts using SMART DIMENSION

from DRAWING VIEWS TOOL BAR.

8.4  PINTYPE FLEXIBLE COUPLING .
A bushed (Pin) type flanged coupling is shown in Fig.8.4. It is a modified design of protacted flange coupling, where
plain flanges are used and the bolts are replaced by b h

; y bush and pins._The large ends of the pins are covered with bushes
‘made by flexible materials such as rubber or leather, The smaller ends of the pins are rigidly fastened to the flanges by

means of nuts, The flexible material of the bushes accommodates any small misalignments and acts as shock absorber.
The extra length and diameter of the large end of the pin provides sufficlent area required for the bushes, Thase

couplings are widely used in the application such as to connect centrifugal pump to an electric motor. Figure 8.5 shows
the details of Bush and Pin assembly with the general proportions and Fig. 8.6 shows two views of the coupling with the
general proportions based on the shaft diameter. :

” Fig. 8.4 Pin (Bush) Type Flexible Coupling
8
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Fig. 8.5 Details of Pin and Bush
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Fig. 8.6 Two Views of Pin (Bush) Type Flexible Coupling

8.5 OLDHAM'S COUPLING

An exploded view of a Oldham coupling is shown in Fig.8.7. It consists two flanges, each having_a rectangular slot and

a central disk with rectangular projections on either side at rightangles, to fit into the slots in the flanges.

To make the coupling, the two flanges are positioned such that the slots are at right angles. The central disk is placed
between the two “anges such that the rectangular projections seat In the slots. When the shafts are in rotation, the
central disk also rotates and slides In the slots of the flanges, Power Is transmitted between the flanges through the

central disk. Fig. 8.8 shows two views of such coupling with the genera! proportions based on the shaft diameter.

Fig. 8.7 Exploded View of a Oldham coupling
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7
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Fig. 8.8 Two views of Oldham’s Coupling
8.6 UNIVERSAL COUPLING (HOOK’S COUPLING)

Fig. 8.9 3-p View of Universa) Coupling

Fig. 8.10 Exploded Vi

8w of the Universal Coupling
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- Fig". 8.11 Two Views of Universal Coupling
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