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FOREWORD

Normally, human thoughts are interlinked.;with the language they know. Thinking in the
language of Technical Graphics or Engineering foawing, the engineering problems can be more

clearly visualized and graphic images can help to find solutions with great ease. The designs are.
thought in the mind of designer in terms of visual images.

The realms of the academe and industry ai’e complementary, but distinct. There are many
areas where one is ahead of the other. For e&ample, industry is ahead in areas such as,
manufacturing engineering,'productivity, safety,vcodes, standards, etc.; while thé academe is
ahead in: knowledge transfer, research and develc‘)pment.”etcf In many cases, there is étime lag
between the developments and identification of requirements of the two sectors. while the Industry
has adopted the computers in their de'sign and imanufacture, educational institutes are lagging

behind. Computer Aided Machine Drawing is one such area, where the technology is used for

better transformation of creative ideas into con(‘;epts.

Dr. K. Balaveera Reddy, Vice-Chancellor, ;\/isvesvaraya Tec'hnologvicap Unjversity, Belgaum,
has provided leadership-in many innovative e'dq:catio_nal initiatives to enhance effectiveness and’
efficiency of the Technoidgy Learning Process%es. The preparaton of this primer of computer
Aided Machine Drawing for il Semester B.E. (h/iE [IP/IM/AU/MA/MI/AE) by a teafn of expert
taculty members, all of whom have had experieince’ln teaching this subject for many years, is a
major step towards making the students undersitand the usage of computers in machine drawing,

making them productive in thelr profession. it prd;vides a Just-in-Time response to needs of industry

and has been prepared in an excellent IearnerJ;friendly format.

I am confident that this primer will be eﬁthusiast!cally received by all the stakeholders in
Technology Education.

————

Chennal :

Dr. N. Slva Prasad
Date : 27.03.2007 Professor of Mechanical Engineering

UT, Madras




PREFACE

Keeping abrest of the technological developments and imparting technical education, i
was the dream of Visvesvaraya Tebhno_l_ogical University, Belgaum, to introduce ‘Computer Aided
Machine Drawing Course’ in the undergraduaté mechanical englneering' science curriculum. A
Committee was constituted by the University for the preparation of A Primer on Computer Aided

Machine Drawing. The Committee thoroughly discussed the need, feasibility of introducing CAMD
course and finally prepared course material. '

A set of carefully designed problems and;exerclses on relevant topics are included in order .
to impart a thorough understanding of the subjiect. The primer reviews the basic commands for
computer aided machine drawing. The topics on :fsectlons of solids give the insight ir;to the sectional
view that aid in understanding the assembly. 1i'he orthographic projections based on Bureau of
Indian Standards convention provide the tool for laylng out the views of the assembly. Thread
forms and fasteners help to understand the connectlng elements Joints and Couplings lntroduce

the simple machine elements, illustrating the qoncept of location and connectlivity.
Y A

. I -
Assembly are chogsen to give the 3D n‘i\odelling concepts and obtaining the orthographic

and sectional views, which are essential for ciommunlcating the designs.

The editorial committe acknowledges the permission gfanted by the concerned companies

and publishers for using their softwares/icoqs, etc. Also,.the committee thanks all those who

have lent support in bringing this primer. :

Although enough care has been taken'in the pre‘paration of the primer in an user-friendily

. . |
manner, yet some errors might have crept in. Healthy suggestions/comments are welcome *.in
this regard. |

Editorial Chalrman

Prof. K. Balaveera Reddy
Vice-Chancellor
VTU, BELGAUM
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SYLLABUS -

COMPUTER AIDED MACH|§NE DRAWING

~ (Common to ME/IP/IM/AU/MA/MI/AE)
Sub Code : 06ME36 _
Hours / Week : 04 ‘
Total Hours :52 . 5

: - 1A Marksg4 @ 25
Exam Hours : 03

Exam Marks : 100
1. Introduction to Computer Aided Sketching |

i
|
v

Review of graphic interface of the software. Review of basic sketchmg commands and

navigational commands. Starting a new drawmg sheet. Sheet sizes. Naming a drawing.
Drawing units, grid and snap. :

2 Hours

PART A
" Unit -1. Sections of Solids : i :
Sections of Pyramids, Prisms, Cubes, Tetrahedrons Cones and Cylinders resting only
on their bases (No problems on, axis inclinations, spheres and hollow solids) 4 Hours

OCrthographic views

Conversion.of- plctorlal views into orthographlc projections of simple machine parts with

section. (Bureau of Indian Standards conventions are to be followed for the drawings)
Hidden tine conventions. Precedence of lines. 4 Hours
Unit -2, Thread forms :

Thread terminclogy, sectional views of threads iSO Metric (Internal & External), BSW
(Internal & External), square, Acme and Seliers thread, American Standard thread.

Fasteners :

Hexagonal headed bolt and nut with washer (assembly), square headed bolt and nut with
washer (assemly) 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. i

8 Hours
PART B

i

Unit -3. Keys & Joints : ; '
. Parallel, Taper, Feather Key, Woodruff key

Riveted joints :

Single and double riveted lap joints, butt joints with singie/double cover straps (Chain
and zigzag using snap head rivets).

Cotter joint (socket and spigot), knuckle joint (pin joint) for two rods. 8 Hours

Unit -4. Couplings :

_Split Muff coupling, Protected type flange couphng Pin type flexibie coupling, Oldham's
coupling and Universal coupling. : 8 Hours
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PAI%%T c

|
Assembly Drawings )
(Part drawings should be glven)

. Plummer block (Pedastal Bearing) -~
. Petrol Engine piston

. 1.C. Engine connecting rod
. Screw jack (Bottle type)

. Tailstock of lathe

. Machine vice

. Tool Head of shaper

NoohonN =

3 18 Hours _
Text Books : ;
1. ‘A Primer on' Computer Aided Mahine Drawirﬁg-ZOO?', Published by VTU, Belgaum.

2. ‘Machine Drawing’, N.D.Bhat & V.M.Pancha], Published by Charotar Publishing House, 1998.

3. ‘Machine Drawing’, N.Siddeshwar, P.Kann:—.}ih, V.V.S. Sastrl, published by Tata Mc.Grawhill,
2006. » ' ! : . 4 ’

Reference Book :

1. “A Text Book of Computer Aided Machine-brawing", S. Trymbakaa Murthy, CBS Publishers,
New Delhi, 2007.

2. ‘Machine Drawing’, K.R. Gopala Krishna, Shbhash publication.
3

. ‘Machine Drawirg with Auto CAD’, Goutam Pohit & Goutam Ghosh, 1st Indian print Pearson
Education, 2005.
4,

‘Auto CAD 2006, fcr engineers and designers’. Sham Tickoo, Dream Tech 2005

Note :

internal Assessment : 25 Marks i
i
. i

All the sheets should be drawn in the class using software. Sheet sizes should be A3/A4.
All sheets must be submitted at the end of the class by taking printouts. :

Scheme of Examination :

‘gw%questions to be set from each Part-A, pért-B and Part-C.
tudent has to answer one question each from Part-A and Part-B for 20 j
: - marks e
question from Part-C for 60 marks. s - aeh and one

PART-A 1X20

= 20 Marks

PART-B 1X20 = 20 Marks

PART’C1X60 = 60 Marks
Total = 100 Marks
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CHAPTER = 1

INTRODUCTION
1.1 MACHINE DRAWING -

Itis one of the branches of engineering drawing. Its name is derived based on its industrial application. It
rlps to understand the concepts of sectioning, standard proportions of fasteners, joints, bearings, couplings
assembly of machine tocl parts etc. Recent innovations of various softwares are helping to achieve speec’i
and accuracy.

1.2 SIZE OF DRAWING SHEET ;

In general, for manual dfawing A1 size drawing sheets are in use. But in case of Computer Aided Machine
Drawing, in general A3 size format may be used. However, A4 size format may also be used wherever the
size of drawing is fitting in that format. '

1.3 LAYOUT OF THE DRAWING SHEET

Before a drawing is created, the drawing sheet is to be laid out. It can be laid out in portrait or landscape orientation.
The following are the steps to prepare the layout of the drawing:sheet for manual drawing ;

i. Position the drawing sheet on the drawing board by aligning the bottom or top edge of the paper with the scale of the
drafting machine or T-square. Fix the sheet by a small piece of adhesive tape on each of the corner of the paper
(avoid drawing pins as they would damage the drawing board on muitiple use). -

- 2. Draw the borders if the paper is not prebordered In the drawi dg

ng space. To do this, measure the border length (20 mm
or10 mm depending on the drawing sheet size) from each side of the paper and make a very light marks with a hard

grade pencil. Draw the border fines through these marks usir\’g the scate on the drafting machine or set squares and
soft-grade (HB) pencil to produce thick (0.7 mmj btack line. | :

3. Create a title biock of required size (maximum of 180 mm x 65 mm) on the right bottom corner of the drawing sheet
using soft-grade pencil to produce a thick (0.7 mm) black line.

Divide the title block into number of parts measuring the distan';ces from the left vertical borderline. Place very light
pencil marks and through thiese marks, draw lines using straight edge and soft-grade (HB) pencil to produce thick
(0.7 mm) black lines. Alayout of a drawing paper with a title bldi>ck and part list is shown in Fig. 1.1 ;

420 l
1

|

FRONT ELEVATION : . LEFT SIDE VIEW
_— : |
~ | : ||
& !
1
| I
1
PLAN -
1
e TRACRFTION
VITVREUAAATA TUCHIROL BGCAL UMNVERETY
oY . Borivaa] ]
1 ) R ) TN S
(YX'N ety
H AL .
i T — T TS S5

| l l

- Fig. 1.1 Layoxgn of sheet
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1.4 TITLE BLOCK )

The title block should be within the drawing space locatec at the bottom right hand comer. The cirection of viewing of the
title block should correspond in general with that of the drawing. Title block should preferably consist of one or more

adjoining rectangles. These may be sub-divided into boxesifor the insertion of specific information such as
(i) Name of the tirm '

(i) Title of the drawing

(iii) Drawing number

(iv) Scale _

(v) Projection symbol (first angle or third angle)
{vi) Initials of staff designed, drawn and approved

Title blocks used in industry and classroom drawinfgs are shown in Fig. 1.2 and Fig. 1.3 respectively.

15 -~ 20 15 _,
~ [ NAME OF THE FIRM N | ome | o
: ‘ DESIGNED ‘ =
P _ DRAWN -8
0 | CHECKED =4 ‘
N ' APPROVED| =4
SCALE  |TITLE BRAWING NG.
= E |' SHEET 1 OF 4 "
i
25 | o
| |
Fig. 1.2 Title b;lock used in industry
No. DESCRIPTION MATERIAL|No. OFF
VISVESVARAYA TECHNOLOGICAL UNIVERSITY
BELGAUM .
NAME , SHEET No.
3rd Sem. BE '
U.S.N. 2KLOGMEOO1
DATE | :
REMARKS SCALE : 1:1 I
STAFF SIGN. ALL DIMENSIONS INmm |[__— @

, Fig. 1.2. Title block used in class room drawings
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1.5 BILL OF MATERIAL

Tne bill of material is 2 complete list of all the associated parts cdnstituting the assembly or a sub assemb'ly présented

on the drawing. Generally the bill of material is placed above the title block as shown in Fi i i
consists of the following details, A wnin e 1.1:~T-he~ bl of material

a) Partnumber
- b) Name of the part (Description)

c)Material
. (D : d) Quantity (No. off)
The sequence of entries in the bill of material is from the bottom 1o the top so that it is easy to include some more parts

in thz? list. The dgtails of each part are arranged column wise. The parst number indicates the number given to the-
- part in the drawing; material indicates the material details of th

o . 4 10 part like Cl (Cast fron), CS (Cast .
Martensitic stainless steel water hardened, Brass, Aluminium, e'?tc. ) ( Steel), Fediow

Table 1.1 Bill of;material

8 ~ Washer Fe 410 W 4

7 Nut Fe410W 4

6 Bolt Fe 410W 4

5 Fabric Bush Fabﬁc 4

4 Key Fe 410 W 2

3 Shaft - Fe 410 W 2

2 Flangs No.2 Cl ' 1
1 | FlangeNo.1 cl 5 1
Part no Description Materlal NO. OFF

The total number of the part required for the particular assembly is noted in the last column. An example ofr bill of
material used on a padicular drawing is shown in Table 1.1.

1.6 SOFTWARE

The following are a few cémputer"soﬂware paéjkages. which can be used for preparing machine
drawing. SOLID EDGE, AUTOCAD, CATIA, IDEAS, IRONCAD, MECHANICAL DESK TOP, PRO-E,
SOLIDWORKS. The.Generic Layout of Drafting Software is given in Appendix-I. Appendix-1 presents the

layout of typical packages used for preparing drawings by employing computer. Some commonly used
‘menus’ and tool bars’ of solid edge are discussed here in.

1.6.1 Graphlc Interfaceof The Software R S

A graphic interface that takes advantage of the computer graphics capabilities to make the commands
easier to use. It frees the user from learning complex command languages. In machine drawing a window
based commands are used instead of text based commands to make it user friendly.

1.6.2 Menus

The standard menu used by difterent software Packages pasically consist of various commands for
drawing, modifying, dimensloning, etc. These commands may vary from one package to another. The
supporiing user manual of the packages gives the details of the various menus. The typical menus such as

File, Edit, View, insert, Format, Tools, Inspect, Appllcgtion, Manage, Window, Help are shown Infigure 1.4
to 1.18. ' : .
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Fig. 1.16 Window

T e v et o

1.6.3 Tool Bars

Main

l
Fig. ‘ 17 Help

\

Commonly used Too! Bars are represented{ n figure 1.18a and b,
|
§

| Sold Edge el -
Context Help Shift+Fy

] What's New
> Help for AutoCAD Users
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Command Einder
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J Solid Edge on the web. -

Technicel Spport -
Send Command Log

L%B fbout Solid Edoe

y 1; ‘1';/‘\“‘:«

AP SN

Hg 1. 18a) Tool bars
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Ribbon Bar

Protrusion _
Creates a feature which protrudes from the part,

Fig. 1.18b) Tool bars (Continued)
1.6.4 Basic Sketching Commands

The commands used are of windows based. Just by selecting the icon of the command, the operation can

be executed. The Commands can be grouped into three modules, namely, Drawing (draft) environment
Part environment and Assembly environment,

1.6.4.1 Drawing (draft) environment commands |
The commands used to create geometric figures and machine parts are shown in Table 1.2.
1
Table 1.2 Commands for geometric figure creation
I
SL No. Command Icon

1. Select tool N
{

2, Point

3. Line ' I
|

4, Curve‘

S. ~ Arc by 3 points ,

6. Arc by center point

7. Circle by center polnt

10
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10.

11.

12.

13.

14.

15,

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27,

28,

Rectangle
Fillet ;
Chamfer

Trim

Trim corner

Extend to next
Split

Offset

Fill

Move

Rotate
Mirror
Scale

Stretch

Smart dimension
Distance between

Angle between

Leader

Text

Character map

Connect

11
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29.

30.

31.
32.
33.
34. .
35.
3§.
37.

38.

39.

40.

1.6.4.2 Part environment commands

. 3‘:‘*‘:‘ 5y
Paralte!

£y
- e

Perpendicular L
Concentric
Collinear

!
Rigid !

i
Tangent ‘
Equal
Lock °
Symmetr:z ‘2 ,31

. PPy

Zoom &
Pan
Fit

The commands used to create parts are shown in Table 1.3,

12

Table 1.3 Commands for part drawing

Sketch

Protrusion

Revolved Protrusion

Swept Protrusion
Lofted Protrusion

Helical Protrusion
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Cutout

. Moy
Revoived Cutout :

10.

11.

- 12,

13,

14.

18S.

16.

17.

i8.

19.

20,

21,

22.

23.

24.

25,

Swept Cutout
Lofted Cutout
Helicai Cutout ,
Hole

Threaq'

Add draft

Round

Chamfer

Pattern

Pattém along curve

Mirror

Rib

Thin wall

Thin region

Parallel plane

Angled plane

Perpendicular plane

Rotate

13
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27.

28.

~—

29.

30.

31.

32.

33.

34.

35.

Spin about

Com.mon views

Shaded

Shaded Visible edges
Zoom i
Zoom area

Pan

Fit

Axis of revolution

1.6.4.3 Assembly environment commands

The commands used to assemble machine parts are s:hown In Table 1.4,

14

Table 1.4 Commands for asfsembling. machine parts

Assemble
Move part

‘Mate
Planar align

Axial alignv

Insert -

Parallel
Connect

Angle ;
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@ Solid Part.

er create menu

d

ndow U

ial wi

it

1.7 STARTING A NEW DRAWING SHEET

ing injini

The new 3D drawing sheet is opened by.click

E]m Edk Yew Insed Format Took Feotwes Sufsong Modfy Lupet Apghcstiors Manage Window Heb

3

Fig. 1.19 Layout of sheet on computer screen.

15
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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. Auxliltary Section : Itis 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. tetraheWrons, 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 to VP and inclined

at 63° to HP cuts the pyramid by passing through one of its lateral faces at a height 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 ;

m Edit. View ,Insert__v "Format .
£ “sheét setup
4 print...

Applications'- Manage . “Window “ Help':-

Ctrl+p (‘ '
dchanges the sheet setup. )

T

1; § Send To

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 o5

i
DISTANCE BETWEEN COMMAND |}

1o the XY line using PERPENDICULAR COMMAND

. Mark the comer points of base of tri
'8 ¢ andcenter as o' . Join a, b, c“(o 0. and mark: apex as f oo asa.b,

‘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
' oo |
LINE;COMMAND %.Change the properties, (wic;nh) 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 |{A]}, 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 o apex to get
8. Create the XY, line perpendicular to the XY line at anﬁy distance from projection line representing the intersection
. i c

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 10 get side view and representit as
a", b", ¢" and 0” as shown. ' ‘

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

g&?‘? 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.

11. Using LINE COMMAND

12. Using LINE COMMAND | draw the lines towards left PP from points 1,2and 3 and 1',2'and3'toget 17,

2”and 3"inthe sidé 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 paraliel to section

al plane SS at any distance and represent it as X,Y,. Using LINE COMMAND
1 draw lines from points 1°,
distancé 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 geti,,

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

FILL COMMAND

14, Using DIMENSION COMMANDS | 4

19
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o
.

o
‘;QO
t

=
i

70
~<

/ ,
g / TRUE SHAPE
O / OF SECTION
’ /
PP {vp o v/ b
- v c a H2  b.(a) c

o

,b‘o

Y

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 nearer to it. ltis 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 ° :
X1 . . 14

TRUE SHAPE
OF SECTION
/

//
-
~ .
Y:
NI v
2,INJ> HP
v
3
b
2

20 Y 30




Problem 2.3. Fig. P2.3 shows th

the true shape of section. Also f
the pyramid.

70

Solution

70

']
° %
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 plane and size of

B

2

21
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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 peipendicular 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.

X
Solution 2B\
' 2
‘ |
& 2]
t 3
[th*3 '
4. TRUE SHAPE
OF SECTION
VP b (a)] ' 4 v
Xhp \—* L
b .
1\ 4
Answer
] R 0.1
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 =60° tc HP
(-1

B

Problem 2.6. 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 its 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 atits 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 secuon

Solution 3

TRUE SHAPE
OF SECTION(s.s.)

2

TRUE SHAPE
SF SECTION(s.%)

HP 2 ™

Combined 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 45° to the HP, meaet the axis at its midheight. Both the section planes lie on elther

side of the axis and lez.n upwards. Draw the front view, sectional top view and the combined true shape of
seclion.

kN
Solution

i

TRUE SHAPE
OF SECTION(s:s3)

Comdined
True Shape
of Secton

VP
HP

TRUE SHAPE
OFf SECTION(s.s))

23
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id, base 40mm sides and axis 60mm long, resting cn its Hase on‘the HP
of the base corners c’
es at 20mm and 30mm above the HP cuts the Fyramic. Draw the tront

section plane with the
Solution-

TRUE SHAPE
OF SECTION

8,

Answer ;
0 =45% 10 Hp

ase corners. One of the section planes is inclined at 450 to the HP and cuts
the left slant edge while the ot i i at 60° to the HP ang Cuts the right end slant-

Solution
TRUE SHAPE
XJ\ OF sECT'ON(SISt)
my '
1.
3
n
COMBINED
x.VP_ TRUE SHAPE
He OF SECTI)ON
‘ m
x: TRUE SHAPE
24

OF SECTlON(l:I:)

v




33

Solution

'f, Y o TRUE SHAPE

OF SECTION

x__ve
HP

Problem 2,11, A Square pyramid of base side 45mmiand axis length 70mm rests on its base on the HP In
such way that all of its base edges are equally inclined to the VP, It is cut by a section plane perpendicular
o the VP, inclined at 450 to the HP and bisecting the axis. Draw its sectional top view, sectional side view
and true shape of section : )

Solution 1 4,
X1 X,
o LpPp 2
3
v
1 v Py
e z '4'\(?)
. TRUE SHAPE
A Ce OF SECTION
n > /»J
5 L s \
i . Y
¥ Ly : ‘E@Ll ve . d
x B “[a” B i \( HP
. d
|2
it c
i
; n o
- >
S~ e
v \
]

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 !

i
TRUE SHAPE
OF SECTION

Problem 2.13. A square pyramid of base side 35njm and axis.length 65mm is resting on the HP on its
base with a side of base Inclined at 30°to the VP. It 'rls cut by a plane perpendicular to both the HP and VP
andis 10mm away from the axIis. Draw its top view, front view and true shape of section.

'

- Solution N

10
- o"
S—— TRUE SHAPE
OF SECTION
)| 1 -
o
£
X w 2"3'
W 2 b M
o
)
A
.
[l
|
e. \
3
b
S -
26
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' i
Problem 2.14. Ahexagonal pyramid sides of base 30mm and alfituds 70mm is rests with its with its base
on the l;lP alnd :Nlll;: a \s/xde of base parallel to the VP, It is cut by a cutting plane inclined at 35° 10 the HP and
perpendicular to the VP and is bisecting the axis. Draw the front view, the sectional vi i
top and true shape of section. | J view looking from the

Solution <

TRUE SHAPE
OF SECTION

70

Re(GRN

NANN
NN/

7 4
@& b'ic

2 T3
Problem 2.15. A pertagonal pyramid sides of base 40mm and altitude 70mm is rests with its with its base
onthe HP and with a side of base paralle! to the VP and:25 mm from it. It is cut by a horizontal cutting plane

andis'bisecting the axis. Draw the front view and the sectional view looking from the top.
Solution '

!
: [} \
— - A Y= v
HP 8] (o) L @) ¢
A

Evd

\J

27
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28

: |
2.3.2 Sections of Tetrahedrons }

Problem 2.16. A tetrahedron éf sides 60mm léJesting on the HP on one of its faces, witl’.x an edge
perpendicular to the VP and the nearest base corner is 25mm infront of it. A VT, whose angle ot inclina

55° with the reference line XY cuts the solid by passinhg through the axis at a 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 clickin

g 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 TEXTvCOMMAND
TOOL BAR) as shown below.

(DRAWING VIEWS

5. Create the TRIANE;L

E in the top view with base side of 40mm by using LINE COMMAND /7| (FROM

DRAWING TOOL BAR), ANGLE BETWEEN COMMAND (FROM DRAWING VIEW TOOL BAR

yand
DISTANCE BETWEEN COMMAND

(FROM DRAWING VIEW TOOL BAR)

- With one edge perpendicular
. . . spoem
to*he XY line using PERPENDICULAR COMMAND IS

23 Mark the comer points of base of triangular as a
b, ¢ and center as ‘o .Joina,b,ctoo and mark apex as ‘o' as shown in the Fig.
6. Create the projectors the lines from top view, perpendicula
COMMAND 225

rtothe XY line in the upward direction using LINE:

/2] Change the properties, (width) of the line, using LINE RIBRON BAR. Make all the projector
lines 0.05mm thick. Then draw the line

i
(fron!t view) then Mark the intersection points as (a
TEXT COMMAND .l as shown in the Fij.

)' b, ¢ using the
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Draw axis line of tetrahedron and draw a line of length 70mm from one corner in front view 1o meet the axis

line using LINE COMMAND if;/% join all the corner;s to top corner to getr front view mark annotations as

shown.

8. Using LINE COMMAND {77

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. 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 pomts Using till command select the area bounded by 1, 2
and 3 in top view to get hatching for the sectioned pyramid.

10. Draw aline parallel to sectional ptane §S atany 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,toget 1,2, and 3, join these points using LlNE COMMAND |% 7
getthe true shape of the section as shown in the f:g

/

11. Trim all the unwanted construction lines by u$|ng TRIM COMMAND |

1. Note, for the edges
which are not v1suble, choose line type as dottpd and annotate as shown.

" 12. Using DIMENSION COMMANDS |

A: anddimension the solid and save the file.
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 resulting 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.
Determire the height of the full solid and the position of the section plane.

60
- 30
a [1
|
b
Fi§. P.16
Solution P
()
S g @
* 1l 2: 3\\ *
a o
w VP
HP a' ; b' cu Y

Answer :
H=24.53 mm

30
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2.3.3 Sections of Cones

j .
Problem 2.18. A cone of base diameter 50mm and axis length 65mm rests with its base on the HP
the true shape of section made by a sect

..... Draw
fon plane p’erpendi?:ular to the VP and inclined to the HP at 500 and
passing through an end point on the circumference of the base circle of the cone,
-~ !

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.

r—C[;a‘ng'es the sheet setup. ’

L

. S : « . . . . ! . to
5. Using CENTER AND RADIUS COMMAND ;; draw a circle of dia 50mm below XY line divide the circle in

any number of parts say eight as shown. Represent ;lhem asa, b, etc.

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

#A idth) of the line, using LINE RIBBON BAR. Make all the
LINE COMMAND |7 Change the propertles, (width) o 9

projector lines 0.05mrﬁ thick. Then draw the line (fr@nt view) the_n Mark the intersection points as a’, b’, ¢
etc., using the TEXT COMMAND as shown inlthe Fig.

7. Using LINE COMMAND ; draw aline to XY line ﬁ)assingthrough {ront view from one end of the corner of

cube at base such that it should be perpendicular 16 the solid diagonal of the cube and represent it as SS

: . i inth
using TEXT COMMAND _ and show the arrow mark using LEADER COMMAND | %~ as shown in the

Fig. Mark the points 1', 2', 3', 4', where the sectional plane cuts the sides of the cube.

31
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32

8. Using LINE COMMAND % 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. In this cass it s total top view as shown in the fig.

9. Draw a line parallel to sectional plane SS at any dxstance and representit as X,Y,. Using LINE COMMAND

75| draw lines from front view points 1°, 2', 3' and 4' such that, lines should be perpendicular to X Y.

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 get: 1,, 2, .3, and 4,, join these points using LINE COMMANL/

| 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 byusing TRIM COMMAND
are not visible choose line type as dotted apd annotatse as shown.

. Note, the edges which

11. Using DIMENSION COMMANDSand i3

6
7, 5,
8, ' i Yy
t
34 o
1 ! S'y
. ; W
_' @
TRUE SHAPE : P
OF SECTION - /R \ ©
K, (8)
v X1 / 50" , -
P Jth)
X
HP Y KEGEEE Y
9\\
h
y, CO X
0%
a1/ ﬁs
b 2 3 d




41

Problem 2.19. Acone of base diameter S50mm s resting on its base on the HP. it is cut by section plane
perpendicutar to the VP, so that the true shape of cut section is a triangle of base 40 mm and altitude
63mm. Locate the section plane and determine the angle of inclination of the VT with the reference line XY,
Draw the fron! view. Determine the height of the ccne. Also draw the apparent section and true shape o}

3]

section.
olution TRUE SHAPE
OF SECTION Y1
& g!
e/
x
2
1
40
vP "
Xup X4 c'{(g? 112} o
]
kit
J Answers ©
H=62mm
~N = -3
Q \30 - . 0=78
VN
: N

N d
E
!

i @50

' |
Problem 2.20. A cone of base diameter 50mm and hei ht 60mm stands with its base on the HP, it is cut
by a VT inclined at 70° to the reference line XY and is pelxssing through the apex of the cone. Draw its front

I

view, sectional top view and true shape of section.

Solution

TRUE SHAPE
OF SECTION

X

33




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

m and axis length 70mm is resting on its base on the

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 y2 ¥
2. A9 K
!?‘-"—H—ﬁ-
/
$ /
qv?y ‘2..
a fon \  ®
P / “\.,‘ \
TRUE SHAPE ! \
OF SECTION (S.5) ' J AN %
/ [ \\
x_Vve ! e ! \\d‘.f \& Y
HP - [3 3 : i -3 ik 13
Ih I 3 [y i S \
/ N SN :
X AR i
2 1
2 NNEG S
NN N
\ ! ¥ .
A i 5 \\‘
_@6 . N,

Problem 2.22, A cone of di
HP. It is cut by a section

Solution

, sectional front view and true shape of s

Yt

gth 70mm is standing with its base on the
dicular to the HP cuts the cone al ¢
ection,

34

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 L

size by clicking the SHE i .
for this problem, y g the ET SET UP in the FILE. Select A4 wide size

H Edit. -View Insert .

&5 sheet setup...

oA Print... Ctrl+p rL }
o Changes the sheet setup,

&
¥ Send To }h
£ .

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

e

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

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

6. Create the projectors from the 1op 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 fines 0.05mm thick. Then draw the line (front view) then Mark the intersection points as a'\b',c'

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

. Using line command draw a line at a distance ehual 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

! ) . I}
a’, b, ¢’ etc, for bottom face of the cube using TEXT COMMAND . Join all the respective points by
using LINE COMMAND {; ' '

35
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. H ?I“ 34 . .
8. Trim ail the unwanted construction lines by usind TRIM COMMAND ‘_@ 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

qs
-

TS

ANSWER:
Q55"

c(c) .

bty
Problem 2.24. A hexahedron of 50mm side rests v{rith a face on the HP such that one of its vertical faces

is Inclined at 30° to the VP. A section plane parallel fo the VP and perpendicular to the HP cuts the cube at
a distance of 20mm from the farthes: ve

_ rtical edge from the observer. Draw its top view, sectional front
view and true shape of section, | '
Soluti : ‘ ¥ T v N2 ¢
o ,
>oiu .on TRUE SHAPE
- OF SECTION )
vp
Xyp = Y
t
$

c{cy)

36
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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 ¢f section.

Solutien _ S -
7
3
- P
TRUE SHAPE
OF SECTION
1 i)
-
vP X,
T o Y
d{d)
Answers;
L=3536 mm
6=5474 s(a) R
c{cy)

()

Problem 2.26. A cube of 40mmi side Is cut by a VT, so that th;e 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 equllateral triangle.

Solution I

2

TRUE SHAPE H
OF SECTION '

/b'(d) <

ve
HP

Answaet.
L =56.57 mm

0=5474°

c(cy)

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

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

Solution - ’
PP\ G e/

OF SECT¥
N@Y’{\ N

N\

—

| /
1
g.91 i Answers: A

: L =35.36 mm (" ;
: 0=234° i :
) )
i c.c1
8!,!1¥ : =
p 7
U e
Dot
[
bENY,

Problem 2.28. A hexahedron of 40mm sides is cu
a rhombus of sides of maximum length. Draw the
find the inclination of the section plane with the re

;1 by a section plane, so that the ‘rue shape of section is
iseclional top view and the true shape of section. Also
ference plane and the size of thn rhombus.

Solution ; 2
’
. 1' N P
TRUE SHAPE
OF SECTION
X1
3l
L
Yl
Y
Answers:
Le =80.28 mm
Li=56.28 mm
0= 2as°

38
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2.3.5 Sections of Prismis

> 1o that e. Draw the front view, sectional
Measure the inclination of the section plane and sides of the true

shape,
Solution

TRUEISHAP
OF SECTi

e{d) oY

75

190
XvP ac(ed]. L NMptea
HP -
br(dn)

ax)

b(b.)
s
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 that the true shape of section is a square; of sides of

maximum dimension. Draw the front view and determine the Inclination of section plane to the reference
plane. Also draw the sectional top view and true shape of section.

Solution 1
‘.i ——— -
. // )

- . //, ¢ \ ,
8 : T

\ ' : >

. Y
Ll ;{x ‘
x‘:z’ a{d) -.(c.)y Y
u'(u.';/ 1?,)
// ‘ Answers:
: Le48 mm
?

an) b(by)

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
tothe HP and is 15mm from axis nearef to the observgr. Both that Iinclined face and the section plane lean
towards the samse direction. Draw its top view, sectional front view and true shape of section.

1
!
Solution . v ¢:

13

\3

&

TRUE SHAPE
OF SECTION

NN

S NNNNNNNAN

xVP LIIKY

<

=3

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

=

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 pafallel to the VP and nearer to it. Itis cut by aninclined
section plane perpendicular to the
front view and true shape of seclion.
Solution

S

™

l.js})j

TRUE SHAPE
OF SECTION

SASSSNSISSSSSISSSS

N\

o
=

S«
oo

N
E

X

®
1

2(3)
b(bv)>\
40 5
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2.3.6 Sections of Cylinders

Prqb!em 2.33. AFyIinder of base diameter SOmm and height 70mm is resting with its base on the HP. A
sectlo‘n plane~ inclined at 50° to the VP and pespendicular to the HP cuis the s3ld 2t 10mm in front of it
Draw its top view, sectional front view and true shape of section. - A
Solution

70

VP
HP

TRUE SHAPE
OF SECTION

a(a,)

@ 50 8

Problem 2.34. A cylinder of base diameter 50mm and 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 shape of section.

Solution X,
15 .
a b'() <
TRUE SHAPE .
OF SECTION l !
| | \
| l \ R
| N VP
x PP A 5@ e He Y
. [CHmS LI
[ i a(a) / - ‘ - —e(cy)
i ‘ \ ‘ \ :’,
H : - .’(1)
5
v,

41
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Problem 2.35. A cylinder of diameter of base 45rf1m and height 70mm lon

Is cut by a plane perpendicular 1o the VP and inclined at 30°
30mm above the base. Draw th

Solution

g rests on its base on the HP. it

to the HP and meets the axis at a height of
e front view, sectional top view and true shape of section.

7
TRUE SHAPE
OF SECTION

points on the circumference of its base circle and a
the base cuts the cylinder. Determine the inclination of the section plane

raw the sectional top view and the sectional side view.
Solution : '

s X

.

‘S a' b (h) (A D) 4'(5)2/‘.«) ¢

2
: /"74’.559"“ I

{ |
qet LN | 3 i
8" ib(h) '@ CHAMS 1" Y
2.6(9) )

LA
é I\
s1(s) o ; o(e)
!
bu ! :':%;JFR:
4 ;

w

3

40

P AN AN N —
SSSNNERSSSSSY 4
. . ' )

ey ;
42 ® !
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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 v.ew

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]j as shown below. S

.]@ .;& @1 M- @; e, Eﬂ‘]
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VP
X

. . cTe s Y

5. Create the projectors the lines from top view,A pérpéndicuiar to ihé “X,Y"——!iné in the up»\}ard direction using

LINE COMMAND [&231. Changs the properties, (width) of the line, using LlNE’RlB_BO'N B_ARL“Make ali the

projector lines 0.05mm thick. Then draw the line (front view) then Mark the Intersection ;Sbinté as (a)', b’, ¢

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

6. Using LINE COMMAND |

. I o
ANGLE BETWEEN COMMAND [, Oraw thtfront view of the 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 8

8. Draw horizontal projectors using LINE COMM_A'ND |54
shown. . R

9. Trim all the unwanted construction lines by using TRIM COMMAND '. Note, for the edg. s

12 12 g 75.
' R 'T:' 1’ TSI - i
1 2/ byl
IR o/ o o
g | | E I ] N}
o [
Lo A .
. N |
| i
,.“__T__h_*:l? B .
]
™
w
]
I i el Rt
i




Problem 3.2. Fig. P3.2 shows a machme component. Draw the fonowmg views:
(@) Frontview ...,

(by Topviewand .
(c) Right side view

Solution :

36

60

18

12

36

60
36

46

S0

49
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Problem 3.3. Fig. P3.3 shows a machine component. Draw the following views:

(a) Frontview
{b) Top view and
(c) Right side view

@ 22 -
R22 .

R1 8 E————
R 9

Solution :

85

7
]
i
Tttt - —}-
- l _i
W F—— =T
=
Fm - ]
M

50

37

12 |

12 B
18
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Problem 3.4. Fig. P3.4 shows a machine com
(a) Frontview
(b) Top view and
" (c) Left side view

Solution :

12, .
gy .
I o

QN
- _
| ! i
b - J . u?
P Nt
12 !

Y ; 1
-4 12 &
T _—::,‘ -

: :

oo ! l

{ H 1

L R

H ] l R

1 !

36 109 |

pone:nt. Draw the {ollowing views:

30

12 _
R 30
R0
. 3
&5 1w
™
g f
sl N B 2
. ! -
1
50

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

Solqtion :

t. Draw the following views:

R 28 .28 - 0
: N
© _r_{H &
] M T
_ ]
. ; ______ N i
o ; L G
D N | - (@]
________________________ S 8 ©
. 180 18, B
1 Il
o [[=~~~~ [ v_“,_;“[“““—“.::::: I
S 1 H—. . oV SER
| . — .
e ST r
r

52
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[ -

Probilem 3.6. Fig. P3.6 shows a machine component. Draw the following views:
(a) Frontview ' '
{b) Side view from le% and
{c) Top viev:

Solution
- 56
Y T T T 1 ¢ 1 \
| ] | 1 |
I | { 1 |¢
| ' | Ly
[ | [ 11 |
| | | B
: | TN
| | \ ] | ll i .
[ S o S|
| | , L ) 1
R 16
7 R 18
o .
]
= Y — 2
]
o)
R 28
40
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Problem 3.7, Fig. P3.7 shows a machin
(a) Sectional front view
(D) Top view and
(c) Left side view—

e comp'onfent. Draw the following views:
(qKLU \::Lx L\ur‘)

Solution :




A3

Problem 3.8. Fig. P3.8 shows amach
(@) Front view
(b) Top view and
ic) Side view from left

ine component. Draw the following views:

Fig.P3.8
Solution : ;
35 15 R 15
,
o F———-—_ ] _ ! T
= ,
|
<
{~
T RN ) SE——
| o ]
i | 1 i
B 100 . 01
|
|
!
o [=7==- i -
—————— 1
|
!
‘ 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) Topview and
{c) Side view from left

Solution :

b — ]
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Problem 3.10 Fig. P3.1G shows a machine component. Draw the following views:
(@) Sectional front view '
(b) Top view and
(c) Left side view

Fig. P3.10
Solution :

20
~
-
20.

ud

e

|
|

I
8

T |

O\ 15

—t s 4 —p——

R 40

57
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58

. Problem 3.11 Fig. P3.11 shows 3 machine component. Draw the following views:

. (a) Frontview
(b) Top view and

(c) Sectional Le# Sids view

Solution :




67

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

Fig. P3.12 -
Solution : @ 50 ._.?______...:80
T 1 -
|
s |
| | i
) i
1 | |
- 1 +q !
SRR
R = I i
| | ‘
15| . 55 15|
20, 45 20,
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Problem 3.13. Fig. P3.13 shows
(a) Sectional front view
(b) Top view
(c) Side view from left

Solution :

/QAD

a machine component. Draw the following views:

40

80
M\-ﬁ
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- 24

Problem 3.14. Fig. P3.14 shows a ma

(a) Sectional front view °

(b) Top view

(c) Side view from left

-

chine camponefnt. Draw the following views:

Solution :

Fig. P3.14

120

1| T T
& D Tiew |-

= ///i ‘i Vd 1—1 — e — A
77—t ZT 1 }

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

Solution :

22
44
l

§
12
|
[
|
1
i
—
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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
{
) 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 views:
(a) Sectional front view
(b) full sectional left side view .
(c) Sectional top view along section SS

Solution :

Ry = VA 0 T
36 - S_—! ? ) _ .
A VI \3 .
N O —
@L“Stf‘%\,
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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 Bf=— B 12
‘ ] o T
R 125 L- R 25 3

- f--—=31 @

j iy
N\ = 4

80

65
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1

Problem 3.19. Fig. P3.19 shows a machine oompo'}'\ent Draw the foflowing views:
(a) Frontview ! :
(b) Top view and !
(c) Sectional left Side view

:

A
[o7]

|

Fig. P3.19
Solution : ;
S —
@_#0
' R 38
gk ) e
.
T A v
O] o -
0NN R oo
aCRRINE
32 7
S —
140
1 i I T T v‘
& Ly '} | ' !
I t ' ‘.l | ]

66




Problem 3.20. Fig.P3.20 shows a machine com
{a) Frontview
(b) Top view and
{c) Sectional left Side view

Sotlution :

ponent. Draw the following views:

L L LD

100




16
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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 locking from the left

iz

Fig. P3.21
Solution !
P ?
vl )= ;
. | | ,
! 1 ,
i
------------ ]
““““““““““““ ; .
= T 2
e j
100 !
T 50
I 25
-———Kr _____ |
Qo b— - |
- —— —\— —f e ] I ' \&D\
| |
|

RZO/ \9P 8 ’

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

Fig. PE«).22
Solution :
3p
10
230
o
ST T R25
~ [
.R12 %
ST o))
1 i .
90 N 25

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

Solution :

110

Fig. P3.23

10

E—

50
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element. Draw the following views:

Problem 3.24. Fig.P3.24 shows a machine

(a) Sectional elevation

(b) Top view ana

(c) Side view from the Left

Solution

@ 18

8%

e

R 18

71

RN

5%

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

Solution :

Fig. P3.25

@ 100

25.

a5

100

& [ A
™
(=]
N~
v J_ _ _
T T = ———
3 | o
|
I T
180 é
290
|
T T [P RN
n ]
NJ | ]
st 1 1 1
~ T——'-——r
' Co
! i
l b
T——T SISO
| | !
L : ——
. 140 180

72

70
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Problem 3.26. Fig.P3.26 shows a machine 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) Plan and )
(c) Side view from the left

Solution :
R6

§\}\\
\

69 ‘
74 J e R
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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

L

L

™ TT T
) R S S B |

60

>
. Fig. P3.28 ‘¢
Solution : : : i
R 25 S"l R 15
1
| L
b %
: g ?
| ; - /
% pr | |
e L 7 Van L '
| S |
.30 !
16 : -
M- o - T R 20
: | 1 )
o < ' b | .
0 ‘ |
\. E ) ll
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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} Leftside view

Fig. P.29

ti :

Solution L HOES 2@ 30" APART
T 4. ~C  'Ro0 [ S
@ R 60 49 -1
/ i . r“ﬁ
88 X ol 1]
S \ N\ S R 15 _ L.
! ( N> | [T o
w -—Li | j\ l‘—-__'_I_" 7 |= T .y
A\ | ! 1 : i ll ] -
| t Ly 1 !

75 30
56 .
31.25 ;

56
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Problem 3.30. Fig P3.30 shows a machine co : : ) )
(a) Front view
(b) Top view and
(c) Side view from left

mponent, Draw the following views:

TR c 1

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

b. Select any one reference plane say XZ plane.

c. Using LINE COMMAND , CURVE COMMAND
the part drawing as shown In the figure.

4 and CONNECT COMMAND draw

d. Move back to part environment t:_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.

v NI

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 2
(a) Frontview
(b) Top view and
(c) Side view from left

.
#

Solution :

o e e i e - -

16

4
118
¥ | i ;
| l |
1 ! !
~<
<
T , T
I |
1 IL !

48

machine component. Draw the following views:

:
12 12, |
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20
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Probliem 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 :
3 '_'l 8
) 8
<! Yy v b
- .
(o H
25 20
‘ ! T ;
| 1
l [ g
| 1
o | .
< : | ‘
| i
| 180
l [ |
| | :
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40
70
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Problem 3.33. Fig P3.33 shows a machine
{a) Frontview
{b) Top view and
(c) Side view from left

Solution: - -

|
1
1
i

wmponeni. Draw the following views::
’ I

24

24

18

N

16

72

24

81
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‘Problem 3. 34 Fig P3.34 shows a2 machine component. Draw the following views:
(a) Frontview ’
{b) Top view and
{c} Side view from leh

85

o o—— ——

32

Fig. P 3.34
Solution ; : .
16 - 8
T - — B - — —
| |
| |
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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
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12
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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

\_:'?
05
,..,u):s
. ? Fig. P 3.36
Solution : 5’ - 24 . ot
<
N
i
3
o | ) 9
o | )
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|
i
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

—— ) —— ]
re

75
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Problem 3.38. Fig P3.38 shows a machine componen;t. Draw the following views:
(a) Frontview ! .
(b) Top view and
(c) Side view from left

—~—

L |~
Flg:. P 3.38

Solution :

20
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16
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- b —————
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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 :
©
|
|
|
~ 3 ' |
- ) 1
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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
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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 formedona 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
rElonk or Side

diomefer
Major

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 :

Itis 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 equal 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 .
J

. 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. ' . . .

Nomlnal dlameter:

Itis the diameter at the crest of the thread measured
Core or Minor dlameter:

ltis the diameter of the cylindr‘ical piece on which the thread is cut.
Pitch : : '

. ltis the distance measured parallel to the axis, betweeq a point on one thread form and the corresponding point on the
adjacent thread form, i.e. from: crest to crest or root to root

t -t may also be described as the reciprocal of the number of
thread forms per unit lengthi.e., p = 1/n, where n is thq' number of threads per unit length.
Lead:

ltis the distance measured
after one complete revolut

Single thread :

parallel to the axis from a péint ona threadt

o the corresponding point on the same thread
on. The lead is equal to the pitch in case of

single start thread.

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

A double thread ( double stant) is one with lead twice the pitch.
Muitiple thread :

A multiple thread

the thread (multithread) is one where the lead is an integral multiple of the pitch, i.e., two or more heiizes form - :
o thread.

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 ¢ oueparameters.

i) 18O Metric
i) BSW

iii) Square

iv) Acme

V) Sellers Thread
90

o AT )

[ERCUITINSIE
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4.3.1 1SO Metric (Unifled Thread) '
From Fig. 4.4 shows the profile ISO metric thr
internal thread are flat . However, external t

ead. The mcludei'd angle is 60°. It can be noted that the crest of 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.

1 ) ~-INTERNAL THREAD *

$78 H/4

L_EXTERNAL FHREAD

H/E

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. ’

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 angleto the
axis. Hence, the normal force on the threads acts parallel 10 the axis and no radial force on the component. This
enables largs 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 4 .0.5P_, 0.5P _

oL

b e

S /

- F;ig. 4.678quare Thread

4.3.4 Acme Thread |

Itis a modified torm of a square thread and has Iargely%
base. It Is easier to cut and has the advantage of easy
of a lathe. The included angle'is 29°

eplaced it. itis stronger than the square thread due to its wide

iengagement and disengagement of split nut, as on lead screv
. The proportions are shown in fig. 4.7,

l_ P ., 0.3707P

29°

\] 0.5P

058,/ 0.5P //ﬂ%

P4 ///}f// /?/ 0.3707P

g2 Fig. 4.7 Acme Thread
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i
i

4.3.5 Sellers Thread

This form of thread is adopted as a standard form inU.S.A.It hfas an angle of 60°. One-eighth of the theoretical depth is

cut-off paralle! to the axis of the screw at the top and at the botlom. The crests and th i
E iy _ ] ) nd the roots of this thread are therefore

d

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. Nis 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

\“

. 0.66271P

Fig. 49 Butlress thread -




102

4.4 'COMPUTE.R AIDED DRAFTING PROCEDU!;?E

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

2) Set up the sheet ol required size by clicking the SHEET SET UP in the FILE tab. Select “A4 WIDE” size for this
problem.

RED #i]

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

TYPE and THICKNESS is chosen. i

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 |2

tioned in dimensions.

8) Use LINE COMMAND ?” option from DRAWING TOOL BAR to line the corners of thread accordmg
stons. i

10 dimen-

I

S) Draw all necessary CONSTRUCTION LINES using LINE COMMAND 228 trom DRAWING TOOL BAR and set-

ling suitable LINE TYPE and THICKNESS.
10) Pick CURVE COMMAND

optlon from DRAWING TOOL BAR, draw. sunable shape of curve,

- 11) Select TRIM COMMAND & 'entmes aCCordmg to drawmg

] from DRAWING TOOL BAR and trim out hne

12) Select FILL COMMAND optlon;from DRAWING TOOL BAR, hatch the space left free after drawing all
entities. -

13) Use TEXT COMMAND

option from DRAWING VIEWS TOOL. BAR to write.

14) Dimension all parts using SMART DIMENSION 74| from DRAWING VIEWS TOOL BAR.

w
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CHAPTER -5

FASTNERS

51 INTRODUCTION -

Fastening is a method of joining two or more parts together.usin i i ' !
: . C . g mechanical devices or processes. It may not b

possible to manufacture machines or structures as a single part. They are manufacturedin parts and fastened ¥ogetheer
by means of threaded fasteners (bolts and nuts or screws), or unthreaded fasteners (rivets or welding). The joints-
made by bolts and nuts and screws are called screwed joints and are detachable i.e. the parts can be separated by

unscrewing and refastened. The joint made by rivets or weldir;\g cannot be separated unless they are cut; hence, thess
are referred to as permanent joints. The commonly used mefhods of mechanical fastening are ' '

1. Threaded fasteners

2. Riveted {asteners

3. Welded fasteners
52 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 thteads, 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.ln 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 I, 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 (ISQ) committee was formed 1o develop 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 (SI). S! units are replacing all other systems and hence only metric threads are
explained in this book.

|
5.3 APPLICATIONS |
(a) Joinling: Two or more parts are connected by a pair(si of nutand bolt, tisat
removed without destroying the joint. Th
water pumps, automoblles, elc.

(b) Adjustment: Adjustment isthep

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

emporary fastener because it can be

(c) Power transmission: Mechanical transmission is the process O
1o 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

Specitication: Metric: thread specifications are base
Fig. 5.1. In the figure, the notation M24 X 3 mean3s
followed by the muitiplication symbol X and 3 mm pitch.

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

s type of fastening is 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:

© aarmmenTTTNS 1T
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Metrc

Dilameter (mm)
/ Pitch (mm -
/ (

M24: X3 M24 X

i

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

Threadsin ar assembly drawing are shown in Fig.5.2.1t |s conventioned not to section a bolt. a stud, a nut or any s2i'g
part engaged with threads, unless it is necessary to show some Internal details. Note that w.aen external and interne

threads are sectioned in assembly, the threads have to be shown as In the fig. 5.2. When the part is not secticned,
threads are represented by convention 7

=6

N

207 L A

e ————— e e ]

LXL LTI 22T

; 22227

P bt .- _L\ % ///

R | vl’\-'-i" “::'““%'
i % /////,3

Fig. 5.2 Specification of Threads

96
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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.

B
A

)

SINGLE AND MULTI-START THREADS

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

5.7

back, multi-start threads are used.

Multiple 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




106

(a)

5.8 BOLTS AND N

.- Aboltis a round rod consistin

passes through clearan
for hexagonal and squa

tion, bolts and nuts should not be shown in sectlon,

The bolts are named de

L=2pP

(b) . () (d) (e)

Fig. 5.4 Mulﬁple Threéds
UTsS i

g of a head on one end and threads on the other end to accommodate nut. The bol
ce-holes In two or more aligned parts and the nut secures the parts together, Details of heads
re bolts and nuts and a bolted joint are shown in Fig. 5.10 and S.12 respectively. As a conven:

pending on the geometry of the head. lf the head Is hexagonal form, it is known as hexagonai
quare form, itis known as square bolt, Metric series bolts and nu

: Is are produced in hexagonal
form, and square form is produced in inch series, Stahd

nuts are flat with chamfers to remov
30° for square heads and nuts. Bo 1
advantage that spanner can be repositioned after a 60° rotatio

relatively large force ca

makes the provision for large rotation of the bolt, Whe

preferred as it provides

98

ard bolts and nuts are shown in Fig.5.5. The bolt heads anc

e sharp corners. The chamfer angle Is 15°-30° for hexagonal heads and nuts, anc
th are-represented at 30°on drawing for simplicity. Hexagonal geometry has ar
n. This minimizes the Space for operation of spariner anc

s small and large normal component is available. Square heac.
en bolt head has {0 be accommodated in a slot, square form is

>

n be applied as rotation angle |

better area of contact.

Fig. 5.5 Standard Bolts and Nuts
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WASHERS

5.9
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 -
AT -

i .

6 - -

~N

iy

- Fig. 5.6 Washer

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

(1) CAP SCREWS: Cap screws have longer threads than lzbolts. It passes through a clearance hole in one part and
screws into another part. They are usually made with hexagonal head. They can also be made with slotted head.
Cap screw joints and approximate sizes of cap screws are shown in Fig 5.7.

i

“ P22 260 2 &
al . 0250 : =] ’
T ! b Z 57 — - 4§’ﬂ
7~ l IRRAY 4w <l B
a) ' | o 8 fl[ S ]l !
8 7 8 1 © S g e
| | ' | |
| LU ] el
SN ’ | SNL N TN
Pg_g_‘ 2D 20 _BQJ |20 |

Round Head Fillister Head

Hex. Head

Hex. Socket Head

WEIRORIA L i

Fig. 5.7 Cap Screws

L
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Amachined screw is similar to cap screw, but is 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 approxnmate
sizes of these screws are shown In Fig. 5.8. :

o T :f
) ‘ES! i f
nE

!
i ,
i | .
; N N
Lon] |_eo. ||

@ 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 slza
for this problem )

‘Fig! Edit. View. - Inse(t.‘,: Format " Tools &
LC_S} SheetSety_o R

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

Send To »

Inspect’ Applications~ Manage Window ~ Helf

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 snde of rectangle alccordmg lo drawing to suitable lengths, which represents the nut

This can be actluated 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 extend;ng lines from front view u¢|ng LINE COMMAND |"./* 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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11. Draw circle using CIRCLE COMMAND [,
per drawing us'ng suitable options.
12. Pick CURVE COMMAND [i&

‘)
éd
SR

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

17. Use TEXT COMMAND|

the square bolt and nut as shown in figure.

, Jiﬁ_l' (/L .

Head

Length

———
— ——e

Thread Lé'hgih

Nut
T
T
o} —o

7
\

Fig. 5.9 Procedure of Drawing Hexagonal Head Bolt and Nut

option from DRAWING TOOL BAR 1o fillet the corners of nut.

option from DRAWING TOOL BAR and process is continued as

option from DRAWING TOOL BAR, draw to suitable shape using the option.

101
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R L T
|
L <= H )_ \
1 _ N (1
hd - 16
. 1 W&

100

3
L)

[ — ]

T\.
||

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 W4

2. Set up the sheet of re
for this problem.

In the CREATE dlalog box
quired size by clicking the SHEET SET UP in the FILE. Select A4 wide size

Ctri+p - ]
Changes the sheet setup,
»

5. Using LINE COMMAND

6. Using LINE COMMAND ’dw from DRAW]
LINE THICKNESS draw the axis of the bold.

7. Select RECTANGLE COMMAND |15
dard dimension. T

8. Pick ARC COMMAND : : ; from DRAWING TooOL BAR draw arc, te make $qQuare nut as shown,

from DRAWING TOOL BAR draw the washer as shown,

9. Using LINE COMMAND
102




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

11. Using LINE COMMAND f(om 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.

1

A

Fig. 5.11 Procedure of Drawing Square Bolt Head and Nut

c
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Fig. 5.12 Drawing Views of Square Bolt Head and Nut




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




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

keys are classified as sunk keyé. saddle keys and round keys.

duty torqués applications. Th
sinto the ke%y way of the shatt

ey may be either square or rectangular in

and the other half in the key way of the hub. -
Sunk keys may be further classified into (i) t

is tapered to 1:100, keeping the bott
keyway in the hub is

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

om surface flat, H;ence,

1
aper sunk key by applying force frém the exposed small end

Width of Key, W=
Thickness, - T =
Width of Gib Head, B =
Helght of Gib Head, H =
_Length,L = __

106

Fig. 6.2 Taper sunk Key

quare or rectangu:!ar, uniform in width and tapered in thickness.

ead are as follows :

aper keys, (ii) parallel or foather keys, and (lii) woodruff keys

The top surface

the keyway In the shaft is parallel to the axis and the
tapered. Such a key is shown in Fig. 6.2, :

; . Some times the small end may not
such cases the bigger end of the kﬁy is provided with a head called gib and ke
n assembly is shown in Fig. 6.2. Thle proportions for a gib h

|
g

yis called gib head




. 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. i : ywoermore serews

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

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

BiiEfiManage - Window “Help.

Ctrl+pP

Changes the sheet setup.j
[ _

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

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

Using LINE COMMAND ""’}Z and CURVE COMMAND ﬁ draw socket as shown.

o &

6. Using FILLET COMMAND | from DRAWING TOOL BAR fillet the corners of the socket.
7. Using LINE COMMAND [73| and CURVE COMMAND lﬁ% draw spigot as. shown.

8. Using FILLET COMMAND 2 from DRA;WING TOOL BAR fillet the corners of the spigot.
9. '-.,Using LINE COMMAND

| ==
and ARC C(:)MMAND % draw the cotter to connect socket and
“spigot providing clearance as shown. :

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

11. Using EXTEND COMMAND (= and CIRCLE COMMAND [ com-
plete the side view. '

12. As per the section given using FILL COMMAND (B

2l hatch the side view.
13. Select TRIM COMMAND | ] *5 trim out the entities which are not necessary.

14. Finally, select the SMART DIMENSION COMMAND
dimension the cotter joint as shown in figufre.

E

41| from DRAWING VIEWS TOOL BAR to

VST G, Y

TN
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3.

1.1D

1.30 -

4.250

0.8D:

30

o

0

Fig. 8.7 Cotter 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 pin is held

in the position by means of a collar and a tape= pin, Afler the assembly, the rods are to swivel about the central pin.
Knuckle joints ars used In air brakes of locomotives, suspension links etc. o

Computer Alded Drafting Procedure

1. Open the SOFTWARE. Click on the DRAWING [i{&| in the CREATE dialog box.

TSETUP inthe FILE, Select A4 wide size for

e — ]
@esthe sheet setup.
» —

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 "d” (given)

3. Using LINE COMMAND (B8], ARC COMMAND =

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

into numerical values,

jand CURVE COMMAND &) draw eye end

* as shown,

4. Using LINE COMMAND :
as shown,

5. Using LINE COMMAND [E2

ARC COMMAND %3¢ and CURVE ComMAND °ch draw fork end

1
draw the pin as shown,

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

7. Using LINE COMMAND %] from DRAWING TOOL BAR draw the taper pin as shown.

8. As per the section given using FILL COMMAND

hatching is done in front view as shown.

CURVE COMMAND ,

'| and CIRCLE COMMAND O to complete the to

10. Select TRIM COMMAND o trim out thé entities which are not necessary.

select the SMART DIMENSION [%

i izz) command from DRAWING VIEWS TOOL BAR to
dimension the knuckie joint as shown in figure, '

9. Select EXTEND COMMAND =

LINE cCOMMAND |

ARC COMMAND P view of knuckle joint.

11.Finally,
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/1

4.3
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S
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Fig. 6.8 Knuckle Joint (Pin Joint)
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CHAPTEF}—? -

i | ‘RIVETED JOINTS
7.1 RIVETED JOINTS

7.2 RIVETS !

Arivet is a rod of cylindrical cross section consistin

Sarc A : ] pered tail as shown in Fi .
7.1. Arivetis §pec:fxed by the Fimme}er of shank. The length of the tail is kept about 1.25 times the diameter%ﬂi’;-:agt
Another headis formeq from this portion during riveting. Mild steel (C 30) is commonly used material for rivets. Wroughi
iron, copper and aluminurn alloys are used for special applications. ' :

g of three pfans viz., head, shank, and ta

'Tapered
Tail
. ~
Shank o L,
. 2 \
_ g\Clezaranoe
Head . 184 before riveting

Fig. 7.1 Rivel and Riveling
7.3 RIVETING

Itis the process of forming a riveted joint. Arlvet Is placed in the holes drilled through the two or more parts to be joined.
These holes are slightly larger (about 1 to 1.5 mm) than the diameter of the rivet. Any burr formed during drilling the
hole is removed by a small counter sinking {or easy Insertion of the rivet. The tail end of the rivet Is inserted into the
holes of parts, such thai the shank portion wlll align with paris to be riveted. The head of the rivet is held fast against the

adjoining pani, while the 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 1c work on and binds the parts more closely on cooling on account of contraction of metal. The
pressure appeared 1o form the rivet head is either by hammering or through hydraulic or pneumatic means. While

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

Riveling is done in cold if rivets are small size or when they are made with ductile materials such as copper, aluminu_m‘
When the work is to be done fast or on large scale, machine riveting is employed. The heads formed by machine
niveting are more unifcrm and holes in the pants are filled more completely due to steady pressure.
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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

_ ?s equal o the width of the edges of the plates as shown in
Flg.7.2. Fullering is also employed to produce a leak pr

jof joint similar to caulking. Both caulking and fullering opera-
tlons are carried out by applying pneumatic pressure. '

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. ‘

/\
S 1.6d o 24, & 1764 1.§d
(o] o b o]
|

<
R3.5

0.7d

N
0.6d

o . o o

d
(iv) Cone head

(i) Snap head

(i) High button head

. _ (i) Pan head
16 _ Fig. 7.3 Types and Proportions of R

ivet Hpads
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0.2d

03 .
bad
B
g

0.25d

0.26d X 40°
0.25d

'l.
,.!
ol

T &
ag_—-——-w S

{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 |

(ii) p = 3d

(iym=dor1.5d

where )

t = thickness of plate

d = diameter of the rivet _ :

p = pitch (distance between the cenlers 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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¥

|
!
i
!

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

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, trible riveted etc. as per the number o
ged in (i) chain or (ii) zigzag for
are placedin the same line which is

rivets are required, they may be arran
Fig.7.6. The rivets in the adjacent rows
treated as vertica! line, chain line may be treated as horizontal lines
rows of rivets is called row pitch P,.and should not be less than 0.

Adouble riveted zigzag joint is shown in Fig.7.7. The rive
those of previous row. The distance between th
adjacent row is called diagonal pitch, p »
0.6 p or 2d. Fig. 7.8 shows It

e center of the rivet §

he orthographic views of these joints.

ts in the adjacent rows ar

given by the relation Py= (2p+d)

154
{ .. '\\/\-F(O-
20\ v
N
tr>

]

as lap Joint. When the joint is made with only one
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
perpendicularto the row line. If the rows are

as shown in the figure. The distance between the
8p,or2d+6mm,.

e staggered and placed in between
N one row and the center of the nearest rivet in the
/3. The row pitch for zigzag riveting, p, , is

i
|




126

Fig. 7.6 Chain Riveting _ Fig. 7.7 Zig-zag Riveting

Py L. 1.5d
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Fig. 7.8 Double Riveted Chain and Zigzag Lap Joints
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7.7.2Butt Jolnts

In abuttjoint, the edges of the plates to be connected are butted against each other. The joint between them is coverec
by cover plates (butt-plates) 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, = tto1.125¢

L, =07tt00.81

-

31:

,-\,E.P

<raNgW A
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Adouble riveted, douhle strap chain and iigzag butt joint are shown in Fig.7.10 and 7.11 respectiveiy

NEN ) NN
/4 A A LA, ¥

/.

Pr Pr

Fig. 7.10 Double 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 e

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

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

¥ T R

anage’:;gﬁwfp;fovg

e . )
I Changes the sheet setup.j

I 1
]
Calculate the entitites in term of “g” (given:') into numerical values,

Using LINE COMMAND #25] from DRAWING TOOL ‘BAR draw fines to shown front view of the
plates.. '

Select CURVE COMMAND &3 to show éut lengths of plates,

Eali

o

d

Using LINE COMMAND " draw the axis of rivet with appropriate line type and line thicknes,

Select ARC COMMAND [E58f] draw the rivets as shown, -

Using EXTEND COMMAND , extend:'th'e' axis of the rivet to the top view.

To get top view select LINE COMMAND @

plates,

10. As per the visibility, -using LINE COMMAI\iD
line type and line thickness complete the edges of the plate in top view.

11. Select CIRCLE COMMAND ) to draw the rivet, -

12. Using LINE COMMAND Bz
shown.

N

®

©

from DRAWING TOOL BAR to-draw edges of the

and CURVE COMMAND (B with appropriate

13. Using LEADER COMMAND '?f and TEXT COMMAND @’ annotations arévmade for section
line as shown.

W using FILL CCMMAND hatch the front view as shown.

14. As per the sectional top vie

5. Select TRIM COMMAND i

=} 10 trim out the entities which are ot nec

select the SMART DIMENSION COMMAND 33_‘4’15] from DRAWING VIEWS TOOL BAR 1o

n in figure.

essary.

16. Finally,

dimension the double riveted zigzag lap jolnt as show
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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

5 , .
3 PROTECTED TYPE FLANGE COUPLING

4 PINTYPE FLEXIBLE COUPLING

5 OLDHAM'S COUPLING : '

6

UNIVERSAL (HOOKES) COUPLING

8.2  MUFF COUPLING ‘ . :
Amuff couplingis a hollcw cylindrical part fitted over a shaft with clearance i

A split muff coupling is shown in Fig.8.1. The C....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

. Open the SOFTWARE. Click on the DRAWING | 4

2. Setupthe sheet b( required size by clickin
this problem.

In the CREATE dialog box.
g the SHEET SET UP in the FILE. Select A4 wide size for

B “ SRS . . ‘ l
" Ctrl+P (“N
Changes the sheet setup., J
2

S

3. Draw axis line by using LINE COMMAND E{ﬁ from DRAWING TOOL BAR, select the appropriate
line type and line thickness. .

4. Calculate the entities in term of “d" (given) int9 numerical values. ’

5. Using LINE commanD (7, ARc commano [, curve commanp and
FILLET COMMAND |E| draw #lange shown. _

6. Using LINE COMMAND from DRAWING TOOL BAR draw key as shown.

As per the section glven using FILL COMMAND ', hatching is done in front view as shown. v
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& CURVE commAND [T

VBT

ARC COMMAND E}ﬁ and CIRCLE COMMAND EJE by setting suitable TYPE and THICKNES~ .
from RIBBON BAR to complete the side View of muiff coupling as shown. |
o Select TRIM COMMAND B8] 1o trim out the entites which are not necessary,

10. Finally, select the SMART DIMENSION

s

% command from DRAWING VIEWS TOOL BAR to

SBihrmns

dimension the muff coupling as shown in figure.

Fig. 8.1 Split Muff Coupling
83 PROTECTED TYPE FLANGE C\")UF_’,LING ‘

A cireular 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 shait 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 mm is maintained between the shaft end and
Hange 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, o

Fig. 8.2 3-D View of Protected Type Flange Coupling
126
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A

Here the bolt heads andnuts are ex

be modified with an annular pro;ecbon called shroud 1o form a pretection 5m on both

covers the bolt heads and nuts an d provides protection. Fig.8.3 shows two views of s
propotions, based on shaft diameter.

posed and hable to cause injury to the operator As a safety measure, the desnon may

the fanges. This rim projection
uch a coupling with the general

0.5D.Q.5D,

Z\S |

ﬁ- \/ Qo é i :1;___.::~1

' )

0.8D | 08D
1.5D 15D

on TN T

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 dnalog box.

2. Setup the sheet of requnred size by clicking the SHEET SET UP in the FILE. Select A4 wlde size
for this problem, )

ons - .:Mén,ase.i:f.»Wlﬁﬁﬁ??;f‘: Help

3 T, ! __..,'.'r.u raE 2
| Changes the sheet setup. ]

Ctrl+P
>\| :

3. Draw axis line by using LINE COMMAND 7%|from DRAWING TOOL BAR, select the appropriate

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-

0

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

A

7 Select RECTANGLE COMMAND | [+ ] {| option from DRAWING TOOL BAR to draw flanges on enher
side of construction line.
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8. Drawbolt, nut and key according to dirﬁensions using LINE COMMAND [£7
BAR. ~ | " -

9. Draw all nécessary CONSTRUCTION LINES using LINE COMMAND [7Z;
BAR and setting sultable LINE TYPE and THICKNESS.

10. Use TRIM COMMAND [&24] 10 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

drawing all entities.

8.4 PINTYPE FLEXIBLE COUPLING

A bushed (Pin) type flanged coupling is shown in Fig.8.4.1tis a mbdified de

Plain flanges are used and the bolts are replaced by bush and pins, The lar
‘made by flexible materials such as rubber or leath

2| from DRAWING TooL

option from DRAWING TOOL BAR, haich the space left free after

sign of protected flangs coupling, where
ge ends of the pins are covered with bushes

er, The smaller ends of the pins are rigidly fastened tothe flanges by
means of nuts. The flexible material of the bushes accom

The extra length and diameter of the large end of the

modates any small misalignments and acts as shock ab

sorber.

pin provides sufficlent area required for the bushes, These
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 proportio

portions and Fig. 8.6 shows two views of the coupling
general proportions based on the shaft diameter. :

2 Fig. 8.4 Pin (Bush) Type Flexible Coupling
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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 right angles, to fit into the slots in the flanges.

To make the coupling, the two flanges are posltioned 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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0.30
Fig. 8.8 Two views of Oldham's Coupling
8.6 UNIVERSAL COUPLING (HoOK’ )
An unj
used t
made of two'arms at right angles to eac
by taper sunk keys,
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- Fig. 8.1 Two Views of Universal Coupling
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CHAPTER - 9
ASSEMBLY DRAWINGS

9.1 INTRODUCTION T

An assembly drawing shows the assembied product or machine. The assembly drawing can have
one, two, three or more views as required. Generally,

a full sectional view is used to show how the parts are
assembled. Assembled drawings are not dimensioned generally, except for overall dimensions. They do not
contain the hidden lines unless they are absolutely nec '

i. Screw jack it. Lathe tail stock iii. Plummber block
v. Tool head of a shaping machine
9.2 SCREW JACK

iv. Machine vice )
vi. Petrol engine piston vii. IC engine connecting rod

Figure 9.2 shows the parts of a screw jack. Screw jack is used to lift weights such as an automobile to a small
height.it also serves as supporting aid in a raised

body(1) is made of castiron. The nut(2) Is made of gun metal for better wear resistance. The nutis placed in the body

from the top and is tight fit 'n it. The cup(4) is placed over the screw such that it sits on the projected portion of the screw.
The washer(5) is placed inside the cup and tightened by means of set screw(6). The Tommy bar(7) is Inserted from side,
in the hole provided on the head of the screw 1o obtain the mechanical advantage. When the screw spindle Is rotated, the
load bearing c:up moves only up or down along with the screw spindle but will not rotate with it. e

Draw the plan and elevation views of the assembly to a suitable scale. The detailed part drawings of screw jack are
shown in figure 9.2

e e

Fig. 9.1 3-D Exploded View of Screw Jack ' ;

position.The screw(3) is made of steel and is square threaded andthe
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Fig. 9.2 Detail of Pants View of Screw Jack
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1. Open the SOFTWARE. Click on the SOLID PART (@ in the create dialog box.
2. To construct body of screw jack.

2} from FEATURE TOOL BAR.

a. Select a REVOLVED PROTRUSION fo)

ne reference plane say XZ plane.
Once the reference plane is selected, the screen changes to 2D mode.

d. Using LINE COMMAND (B2, ARC cOMMAND [

the part. Choose the axis from AXIS OF REVOLUTION COMMAND [&

e. Click on RETURN it will return to 3D mode (part).
Specify the rotation angle as 360° to get the bod

g. Save the part by giving the file name as BODY.

™

y of the screw jack as shown in fig. 9.3.

Fig. 9.3 3-D View of Body

-
[
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@

3. T(;, construct Nut of screw jack.

a. Select a REVOLVED PROTRUSION @ from FEATURE TOOL BAR.

RGN ]

aiy XZ plane.
c. Once the reference plane is selec}ed, the screen changes to 2D mode.
d. §/) . ARC COMMAND [3=¥1 and FILLET COMMAND [E] draw

the part. Choose the axis from AXIS OF REVOLUTION COMMAND ]
e. Click on return it will return to 3D mode (part).

f. Specify the rotation angle as 360° to get the nut of the screw jack is shown in Fig. 9.4
g. Save the part by giving the file name as NUT.

{
£
E

Fig. 9.4 3-D View of Nut
4. To construct SCREW SPINDLE of screw jack. . f

a. Select a REVOLVED PROTRUS|ON .g from FEATURE TOOL BAR :
I o5 * . =z

b. Select any one reference p
c. Once the reference plane i

TNENERN

lane say XZ plane. :
s selected, the screen changes to 2D mode. :
. d. Using LINE COMMAND draw the part. Choose the axis from AXIS OF REVOLUTION
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COMMAND B2, :

Click on retum it will return to 3D mode part).
Specify the rotation angle as 360° to get the screw spindie of the screw jack.

Using HOLLE COMMAND

?..._-.m S

{ and hole option the through hole is made.

7

Using THREAD COMMAND } 5] and thread option the thread is made.
Save the part by giving the file name as SCREW SPINDLE,

‘3

Fig. 9.5 3-D View of Screw Spindle




5. To construct CUP of screw jack.

a. Select a REVOLVED PROTRUSION

=

-~ v st ad

IS
e IR 27

Select any

one reference plane séy XZ plane. '
Once the reference plane is selec;:ted, the screen changes to 2D mode.

N i
Using LINE COMMAND

and ARC COMMAND
from AXIS OF REVOLUTION COMMAND |

Click on return it will return to 3D }node (part).
Specity the rotation angle as 360° to get the cup of the screw jack.

Using CUTOUT COMMAND
in Fig. 9.6. S i
Save the part by giving the file name as CUP.

P

Fig. 9.6 3-D View of Cup

38
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6. To construct WASHER SPECIAL of screw jack.

a. Sélect a REVOLVED PROTRUSION (&3] from FEATURE TOOL BAR.

il

A

2 T SRS IMECTR weth

c. Once the reference plane is sel
d. Using LINE COMMAND

Select any one reference plane say XZ plané.
ected, the screen changes to 2D mode.

% draw the part. Choose the axis from AXIS OF REVOLUTION

Z]

e. Click on return it will retum to 3D fnode (part).
f. Specify the rotation angle as 360° to

get the washer special of the screw jack as shown in
Fig.9.7. = o

8- Save the part by giving the file name as WASHER SPECIAL .

Fig. 9.7 3-D View of Special Washer

7. To construct CSK SCREW of screw jack.

2. Select a REVOLVED PROTRUSION |

.| from FEATURE TOOL BAR.

b. Selectuny one reference plane say XZ plans. ‘
c.  Once the reference plane is celected, the screen changes to 2D mode.

d. Using LINE COMMAND }‘_ﬁ draw the part. Choose the axis from AXIS OF REVOLUTION

“
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commanp 4]

e. Clickon re'turn ft will return to 3D mode {part).
f. Specity the rotation angle as 360° to get the ¢sk screw of t

g Using THREAD COMMAND il
Fig. 9.8. .
h. Save the part by giving the file name as CSK_SCREW.

he screw jack.

%] and thread option compiete the csk écrew as shown

v Fig. 9.8 3-D View of Screw
To construct TOMMY BAR of screw jack,

-

|
a. Select a REVOLVED Pnomusxion X

Select any one reference plane sa):} XZ plane.
Once the reference plane is selected, the

from AXIS OF REvoLUTION commano (K]

¢. Click on returp it will return to 3D mode (part)

Specity the rotation angle ag 360°to get the tommy bar of the screw jack as shown in Fig.9.5.
Save the pan by giving the file name as TOMMY BAR.

m o™
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Fig. 9.9 3-D View of Tommy Bar

9. To Assemble: open the SOFTWARE click on the ASSEMBLY % planes in the creale dialog

box.

10. Select the edge bar to view the part files which are saved. .
11. As per the assembly procedure starting from body t

as given below.
a.
b.

o tommy bar, drag and drop the part one'by one

First drag and drop the BODY part file from the parts library fo assembly mode.
Drag and drop the NUT part file from the parts Jibrary to assembly mode and select

ASSEMBLE COMMAND } J From ribe’n bar, pick AXIAL ALIGN COMMAND *,‘:rg from
the relationship types. Select nut and b6d§l to aséemble,
Drag and drop the SCREW SPINDLE part file trom the pars library to assembly mode and

select ASSEMBLE COMMAND {}). From ribbon bar, pick AXIAL ALIGN COMMAND 3l

from the relationship types. Select screw spindle and nut to assemble.

Drag and drop the CUP part file from the parts library to assembly mode and select
ASSEMBLE COMMAND [¥Z| From ribbon bar, pick AXIAL ALIGN COMMAND ble.

the relationship types. Select cup and screw spindle to assemble.
Drag and drop the WASHER SPECIAL part fite from the parts library to ass

embly mode and

select ASSEMBLE COMMAND (B, From ribbon bar, pick AXIAL ALIGN COMMANDB\?;!{

and CONNECT COMMAND |58

from the relationship types. Select cup and washer spe-
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12. Save the assembly by giving the file namelas SCREW JACK.

cial to assemble.
Drag and drop the CSK SCREW part file from the parts library to assembly mode and select
ASSEMBLE COMMAND - From ribbon bar, pick AXIAL ALIGN COMMAND

INSERT COMMAND
sgmble.

Drag and drop the TOMMY BAR part file from the parts libraryto assembly mode and select

ASSEMBLE COMMAND (B2}, From riobon bar, pick AXIAL ALIGN COMMAND [ 1]
lNSERT COMMAND

| from the relationship types. Select csk screw and cup to as-

gﬁgﬁ' from the relationship types. Select nut and body to assembile.

Fig.9.10 3-D Assembled View of Screw Jack
13. To get exploded view of screw jack:
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a. Select applications from the main tool bar.
Select exploded view, it changes to exploded view environment.

c. From EXPLODED VIEW BAR select AUTOMATIC EXPLODE COMMAND to geét the

exploded view of screw jack as shown in Fig. 9.11.
d. Select return, to enter into the assembly mode.

Fig. 9.11 3-D Exploded View of Screw Jack

14. Jo get orthographic view of screw jack:

a. Select file SCREWJACK from the main tool bar, pick create drawing
b. Create drawing window appears, select OK.

c. From ASSEMBLY mode it changes to DRAFT mode and drawing view creation

wizard window will appear. Select Next.
d. Select front from the named views and click next and finish. Front view will be

generated.

. From DRAWING VIEWS TOOL BAR select PRINCIPAL VIEW COMMAND
select front view which is generated and move the cursor down to get top view and

move the cursor to left or right to the respective side views.

{. Using SMART DIMENSION COMMAND

dimension the orthographic views

g. Select PART LIST COMMAND 1rom ihe DRAWING VIEWS TOOL BAR to get the paris list.

g. Save the fite s SCREWJACK.
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Solution :

- Fig.9.12 Orthographic Views of Screw Jack
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9.2 LATHE TAIL STOCK

The tail stock is mounted on the bed ways opposite to the headstock to su

pport the workpieces or tools such as
drills, remears, etc. It can be clamped anywhere on the lathe beg.

Tre exploded viewv tail stock shown in Fig. .13 consists of body(1) which has a through horizontal bore dnd four
reclangular blocks at its battom which project into the trough formed between the bedways of the lathe. Afeather(2) is
fitied in the hole in the front end of the bore such that its rectangular head projects into the bore. the barrel (3) fitted with
the center (19) atiits front end is insereted into the bore such that the projecting head of the feat
logitudinal groove of the corresponding cut in the periphery of the barrel. The screw spindle (4)is

The flat face of the flange (5) is secrured to the end of the bore by screws(6). The hand wheel (
spindie by tightening a nut with a washe
constrained by the feathe -,

screwed into the barrel.
8) is keyed to the screw

The barrel can be arrested in any position by the handle, The tailstock can be cla

mped on the bed in any position
by the clamp:ng arrangement consisting of a clamping plate(15) a square headed boit(1

6) and nut.
Details of a lathe tail stock are shown in Fig. 9.14. Assemble the parts of the tailstock and draw the
a. Sectional front view.

b. Leliside view.

y M Je v e
i S -é};; e

Fig. 9.13 3D Exploded View of Tailstock
The assembled drawing is shown in Fig. 9.15. The sectional front view and top view is shown in Fig. 9.16.

her passes through the |

r. The rotation of the screw spindle impartsaxial motion for the barrel as itis

"




151

_280

4 HOLES M8 Eou:-

LY 777

-

||

D

1

Y

EEAN =25

* WmZzZ]. RN
VN, 1

R38

gt

38

7

g § ===

b

KEY SEAT

/4.5x2.25

A
Q

d

1

OV3IoH1

el | i

CH75%0203

®

Fig. 9.14a Detail of Pans View of Tailstock

" 146




L]

HO0IsliR Y |O MBIA Skied 1B1ag qi L6 By

CEBS

440 ]
‘ON IvIHILYWN NOILd4IBOS3g 'ON 1HVd
'1 NOHI LSVD AQO8 1
1 MOL P 9 YIHLV3S 2
1 NOHI L1SVD 13ydve £
; MOLY 84 | 3IQNIAS M3IYOS v
t NOYI LSVD IONVIS S
v MOy a4 M3IHOS 9 0e:t ¥34v1
! MOLY 34 A3MHIHLYIS L % 02" AW oy
- | I - il
: NOHI 1SVD T33HMANYH| 8 '[ﬁ 3 f * T/
N MOLY 64 {(O1S) ZLIN UIHSYM 8 . 171
t MOLY 24 [(ULS) ZIW LON o1 L
S) 2L LON X3H i a5
t MOLY 34 antst e TP $57
- Dt X -
2 MOLY 24 {TLS) 91 W HIHSYM 4 i 0 <
S T 28
i NOH! LSVD ' INANVH €1 (] e N
{ MOLY 34 [(QLS) OLW INNX3H|  ps ' dif
£7 .
L NOHILSVO | 31vidONIdAvID| sy .
- g_w_‘—
b Moty ed| . 1r08avIHDS| o1 - . - IRt s
: SASTTT &
L MOLY 34 HaLts) zewusHsvm| 21 Ty N A R A
R T "
t MOty 84 [(GLS) 22W LNN X3H 8l ' sd
~ ]
| NOUYI 1SVO : oL i
JYINID| 61 Y]
’ AVM X3y gz T~

X | 86 |0z
] gt | |
oD s 77 -
{ ——3
SE===-AF:
'@ .
DR N
! | ' . —
se " W orter 7
- -—:_4 SO S _'_'_‘ é:

sl




153

i
C N TH—=F
- e T e
S e e T WIHEHL
N T H
— — I Wy =)
i —

9

\_/
k

48 Fig.S.16 Orthographic Views of Assembled Plummer Bloc
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9.4 PLUMMER BLOCK. (PEDASTAL BEARING)

Fig. 9.17 shows the exploded view of a plummer block. itis used tosu
pcints. It consists of a cast iron block having the base(1), bushes(3 and 4) in
sieel bolts(5)-This Plummaer block is made in two halves to facilitate

pport long rotating shafts at intermediate
two halves, a castiron cap(2) and two mild

Placing and removal of the shaftin and from the bearings. ii. Adjustment for wear

‘0 the bushes and.
iii. Replacement of brasses.

The cap(2) while resting on the upper step, fits inside the block at its side but does not sj
and 4) are prevented from moving along the length of the shatt by the two collars at the sides. Asn
inside a corresponding hcile in the block, prevents their rotation. The cap and the block are fa

square headed boits(5 and 6). The square heads fit in square recesses at the bottom of the
rotation of the bolts.

ug atthe bottom, fitting
"pedeslal and prevents

Figure 9.18 shows the details of the
front view and top view of plummer block.

Fig. 9.17 3-D Exploded View of Plummer Block

tonit. The brasses(3 )

stened together by two .

parts of a Plummer block. Fig. 9.19 shows assemble and Fig. 9.20 shows -

),
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Fig. 9.18 Detail of Parts View of Plummer Block
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r .

Fig. 9.19 3-D Assembled View of Plummer Block
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9.5 MACHINE VICE .

A machine vice is uséd for holding or gripping the workpieces firmly while working. Machine vices are fixed to the
work tables of planing, shaping, drilling machines, etc. Fig. 9.21 shows 3-D exploded view of a Machine Vice

Tha fixed jaw (1) is an Integral part of the body. The movable Jaw (2) is mounted on guideways of the bogy and
secured to it by & clampiing plate (9) by two screws (4). A screw (5) passes through the threaded hole in the movanie jan
which moves over the bed ways when the Screw s rotated. Two Jaw grips (3) are fixed one on each of the jaws by screws
(4). o .

' The part details of machine vice are shown in Fig. 9.22, Assembly is shown in Fig. 9.23. Fig. 9.24 shows the
sectional front view and top view. :

Fig. 9.21 3-D Exploded View of Machine Vice
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9.6 TOOL HEAD OF SHAPING MACHINE

The toot head of a shaping machine comprises of the ool holdig and

the feeding devices with additiona|
artangemens to set them inclined to theve

rticzl. Fig. 9.25 shows the exploded view,

NG the shaper cutting ioll. It rellieves the too} during the re
aitached to the vertical slide of the toool head. The drag release plate(2)
he drag release plate carries the tool holder(4) and the tooo| is fixed in it by

Of providing even bering surface

The clapper block is used for holdi
c-apper bieck consists of a swivel plate(1)
relieves the tool during the return stroke. T

means of the tool clamping sc ‘ew(5). The w
10 the tool.

turn stroke. The

The shaper tool head slide consists of the Jack plate (2) which is attached to the frontface of the reciprocating
ram of the shaper. The vertical slide (1) is fitted to the back

Plate through the guide ways and it is Positioned on the
screw(3) by means of sleeve (5) and handle(4). When the screw is operated, the ventical slids moves along with the
screw. By rotating back plate about the horizantal axis the slide can be made to traverse at any deslred angle to the

vertical, shaping inclined surfaces. The swivel plate is pivoted to the slide by the seivel pin(6) and clamped at the desired
postion by the clamping screw (7). :
The details of the clap

per >block and the shaper tool head slide are shown in Fig. 8.26a and 9.26b, and bill of
raterial are shown in fig. 9.27. . '

The assembly Is shown in Fig. 9.28 and Fig. 9.19 shows fsectiqnal front view and top view.

Fig. 9.25 3-D Exploded View of a Tool Head of Shaping Machine

15&
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]
15 | oo ronescrRew | STEEL 1
18 | wasHe Fe 410W 1
17 | TOOL HOLDER _ | Fe 410W 1
16 ! PIVOTPIN Fe 410W 1
15 | DRAG PLATE Fe 410W 1
14 | CLAMPING SCREW| Fe 410W 1
13 | WASHER Fe 410W 1
12 | SWIVEL SCREW PIjl Fe 410W 1
11| SWIVEL PLATE CASTSTEEL| 1
PARTNo.| DESCRIPTION MATERIAL ggF

158

10 | HANDLE Fe 410W 7}
9 NUT M10 (STD) Fo 410W P
8 ROUND KEY Fe 410W 1]
7 HANDLE BAR Fe 410W 1
6 SPACER BUSH Fe 410W_ 1
5 SCREW ROD Fe 410W 1 ]
4 GRUB SCREW Fe 410W 5
3 ADJUSTABLE STRIF| Fe 410W Kl
2 VERTICALSLIDE | CASTSTEEL | 1 |
1 BACK PLATE CASTSTEEL | 1 ]
PARTNo.| DESCRIPTION MATERIAL gg% l

Fig. 8.27 Bill of Materials of Tool Head of Shaping Machine

Fig. 9.28 3-D Assembled Tool Head of Shaping Machine
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Fig. 9.29 Ornthographic Views of Tool Head of Shaping Machine
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9.7 PETROL ENGINE PISTON

i

CHY

Fig.9.303.p Exploded View of Piston
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Fig. 9.32 3-D Assembled Piston
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~9.81C ENGINE CONNECT:NG ROD

The connecting rod of an IC engine transforms the rectilinear motion of the piston to which it is directty con-
nected »ito the rotary motion of the crank. the connecting rods are made of “I" section to enable them to withstand
crushing and bending forces while being as light as possible. One end of the connecting rod is smaller in size known as
the small end which iS'secured to the pistion. The other end is known as the big end which is secrued to the crank using
. the crankpin. Fig. 9.36 shows 3-D view of the connecting rod and Fig. 9.34 shows the exploded view of the connecting
rod. '

The bearing bush(4) which is in one piece is fitted at the small end of the connecting rod(1). The main bearing
bush, which is splitinto two halves is placed at the big end of the connecting rod. First the split bearing brasses (3) are

placed on the crank pin, then the big end of th connecting rod and the cap(2) are clamped onto these, by means of two
bolts(5) and nuts (6)

The bearing brasses are mads of gun metal as it has good resistance to corrosion. Qil groove is provided at the

.. center of the bearing. The bearing bush is made of phosphor bronze to provided low coefficient of friction. Oil groove is
provided in this bush for lubrication between the pin and bearing.

The details of paits of the connecting rod are as shown in the Fig. 9.35. Fig. 9.36 shows assemble view and Fig.
9.37 half sectional front and top views s

Fig. 9.34 3-D Exploded View of 1.C. Engine Connecting Rod

163"
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Fig. 9.37 Orthographic |.C. Engine Connecting Rod
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9.9 PROCEDURE FOR CONVERTING 3D TO 2D

Following are the steps to convent 3D assembly view to 2D orthographic views. . o
1. Save the model or assembly for which 2D has 1o be generated
2. Select CREAT DRAWING from FILE in MENU BAR.
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3. Select OK for the template norm
will change to-draft environment,

i

al.dftin create drawing window and now from part environmen'
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* 4. Drawing view creation wizard wili appear select NEXT.
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168

6. Now select the relevant views from drawing view layout, then select FINISH.
7. Respective views can be placed on the suftable drawing sheet. - ’
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9.10 PROCEDURE FOR PMI SECTION
Following are the steps to make section in 3D assembt

R 5258508510 - Dull-(bu.‘ﬂ >
gmmmmmxtmmmnmwm

- x)H.-.lX)“‘no - ,wuﬁmnam&xm&wl

D\J@ |

w.mamm P -

/ - T - -~

LOUDLDIE

Pty

orthographic views.
1. Save the model or assembly for which sectlonlng has to be made.
2. Select SECTION from PM! in MENU BAR.

L Vemmybepel

. elect the PARTS LIST from DRAWING VIEW TOOL BAR automatically part list is generated.

y and convert 3D sectional assembly view to 2D

-169
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hArdal

3. Select the relevant reference plane where model or assembly is generated.
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4. Using LINE, ARC and other relevant command from DRAWING MENU TOOL BAR draw the
section and select RETURN. S IR
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7. Follow the procedure for converting 3D to 2D (refer 9.9)
8. To get automatic hatching right click oh the vi

ew, select PROPERTIES.
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10. Select UPDATE VIEWS from the DRAWING VIEW TOOL BAR.
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QUESTION BANK

PART B
1. Draw the top view and sectional front view of double rivetes butt joint with cover plates with zig-za
rive_ating. The thickness of plate is 14 mm. Show at least three rivets in one row and two rivets in thg
adjoining rows. Indicate ai the dimensions. Use snap head rivets and show all calculation on the
drawing sheet. .
2. Draw i) half sectional front view with top half in section and
i) Sidehview of a protected type flange coxinling- to connect two shafts of diameter 25mm
each. : :
3. Draw free hand proportionate skecth of a double riveted butt joint with double cover plates and
zigzag riveting as indicated below. : .
i) Sectional front-view ii) Top-view.
Take a plate thickness

=10 mm and indicate clearly

. all dimensions on the drawing. Use a scale of full
size.

4, Prepare free hand sketches of a protected type flange coupling as per instructions given below:
i} Sectional elevation with top half in section. i) Right view. ' '

Take diameter of shaft D = 30 mm and a scale of 1:1
Indicate important dimensions on the sketches.

5. Prepare a free hand sketch of two vicws of adouble riveted butt joint with single cover plate 1o

connect two plates of 9mm thick. Adopt chain riveting. Use snap head rivets. Show three rivetsin a
row. Mark all proportions on the views. '

6. Prepare a frec hand sketch (half sectional front

a shaft of 30ram dia. Adopt. Standard proporti
portions on the views.

view-top halp) of a protected type flange coupling for
ons. Add side view. Amrk important dimensions/pro-

=~

Draw to 1:1 scale, 1op and sectional front views of a double riveted chain lap joint. The thickness of
the plate is @ mm. Show atleast three rivets. Use snap rivets. Indicate all the dimensions.

8. Draw o 1:1 scale, the following views of a protected typ
mm)
a. Froriview with top halt section.
b. Left view looking from the nut end.
Indicate important dimensions, add pans list.

e flange coupling (ciameter of shaft = 20

9. Draw the following views ot a SOCKET and SPIGOT CO
diarneter 20 mm:

a) Sectional front view
b) A view looking from socket end

TTER JOINT used for joining WO rods of -

10. Draw the following views ol a 'universal coup
a) Sectional tfromt view
p) Profile view.

ling' used to connect iwo 20 mm diameter shafts.

11. a) Draw a neal sketch of a double riveted butt joint with single stra

p. The rivets are to be arranged§
in a Zig-zag fashion. Assume and indicate i :

he dimensions and show the calculations.

17!
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b) Draw a tree hand sketch of a flanged nut assuming the nominal diameter to be 20 mm.
12.-3) Draw a neat and proportionate sketch of a proteciec type of
shafts of 25 mm showing the. follwing views.
) Front view with top halp in section.
1)) Simple top view.
ili) Right side view.

flanged compling 6 connect two

13. Draw the sectional front view:and top view% of a double riveted lap joint with zig-zag riveting to
Connect two plates of 12 mm thickness, T

14. Draw i} Half sectional front view, with top
15. Make a neat and proportionate fre

- 16. Prepare a neat and proportionat

i) Front view with top half in section,
i) Side view from pin-head end.

17. a. Draw neat sketches to indicate conventional representation of the following:
iy BSW thread having pitch 50mm o
, i} Acme thread pitch 80mm, - - - -
Show atleast 3 threads in section,

b i) Draw proportionate sketch of the locking :device fora nut, use 2
pin. ‘

0 mm diameter bolt using spiit
ii) Sketch any one type of Grub Screw,

18, SRetch_proponionately the half sectional

ront view of socket and spiogot Cotter joint assun ling diam-
m, lndicate all propo

tions with dimensions, Prepare parts list,

19. Sketch neat Proportinal haif sect;

IIlkj
shafts of 20 mm diameter, Indica

21. Sketch neat Proportioned sectio
diameter. Ingi

diameter.

a) Front view with top half i

N section
b) Leftside view,
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. Sk{ech the sectional front view of a cotter joint with sleeve to connect two rods of diameter 25 mm
Indicate all proportions with diamensions. Add a parts list. )

- Sketch half sectional front view of a ftangeToupling unprotected type to connnect two shafts 20 mm
diameter. Indiacte all proportions . Add parts list )

25. Sketch sectional front view of ‘a universal cou

: pling to connect two rods of diameter éOmm. Indicate -
alt dimensions add a parts list.

26. Make neat and proportionate sketches of the following.

a) Acme thread

b) Two view of M20 hexagonal bolt with flanged nut. Consider length of the shank as 150 mm.
c) Counter sunk head screw. :

27. Sketch neat and prorpotionate figure of knuckle joint shopwing sectional front view and top view,
Take dia of rods as 25 mm. ‘ ‘

28. Draw the following, views of pin type flexible coupling,

to connect to shafts of 30 mm diameter,
a) Front view with top half in section,
b) - Side view from the pin end

29. Draw two views of (a) hexagonal bolt and (b) square headed bolt of size 25 mm dia and 100 mm
long. Indicate all the dimensions.

30. Sketch a neat proportional front view of a socket and spigot cotter joint indicating all proportions to
connect rods of 25 mm.

31. Sketch the sectional front view of a flexible coupling to connect two shafts of 25 mm dia with all
dimensions. ‘

32. Draw é proportional neat sketch of a knuckle joint to connect two rods of 20 mm dia. Indicate all

the proportions with dimenstions.

33. Draw the three views of an ISO-threaded hexagonal bolt 140 mm long, 24 mm diameter and a

thread length of 60 niin, with a hexagonal nut. Indicate all the proportions and actualdimensiors.

34. Sketch a proportionate sectional ffont view of aknuckle joint to connect two rods of diameter 20 mm.

Indicate a few important dimensions in items of diameter d.

35. Draw a neat proportionate front view with top half in section of a protected type flanged coupling to

connect two shalts of diameter 30 mm. Indicate a few imponant dimensions in terms of shaft
diameter d.

36. Draw two views of (a) hexagonal deaded bolt and (b) square headed bolt of size 25 mm dia and 100

min long. Indicate all the dimensions.

37. Sketch a neat proportional front view of a soc

l{et and spigot and cotter joint indicating all proportions
to connect rods of 25 mm. :
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. 38. Sketcl; the sectional front view of a flexible coupling to connect two shafts of 25 mm dia with g
dimensions. :

39. Draw a proportional neat sketch of a knuckle joint to connect two rods of 20 mm dia. Indicate alll the
proportions with dimensions.

1. Following figure shows the details of a Tail-stock of a lathe. Assemble the parts and draw.
a. Sectional front view, :

b. Top View.

C. Left side view,

Details of g « PLUMMER BLOCK
following views of the assembly:
i. Front view showing right half in section.
ii. Side view with left half in section,
Take a scale of 1:1 , and indicate the important dimensions of the views,

" are shown in following figure. Assemble the parts and draw the

Part drawings of a plummer block are shown in fo
‘ollowing views to scale 1.
) Front view showing right half in sedtion
i} Top view '
Mark important dimensions.

nbwing figure. Assemble the parts and draw the

Part drawings of tail stock of alathe are shown in folldwing figure. Assemble the rarts and draw the

following views to 1:2 scale.
i) Sectional front view
} i) Top view
~ Mark important dimensions.

The details of 3 tail stock of lathe are shoewn in f
following views of the assembly to 1:2 scale.

a. Sectional front view

b. Top view

Parts list for this:

PART NO DESCRIPTION MATERIAL  NO OF
BODY CAST IRON '

ollowing figure, Assemble the parts and draw the

STUD Fe 41w

i 1
2 FEATHER . Fe 410w 1
3 BARREL f CASTIRON 1
4 SCREW SPINDLE Fe 410w 1
5 FLANGE CASTIRON 1
6 SCREW Fe410w 4
7 FEATHERKEY Fe 410 w 1
8 HAND WHEEL CASTIRON 1
9 WASHER M12STD  Fe 410 W 1
;g) HEX NUTM12 Fed1o0 w 1

1
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12 WASHER STD | FE410W 2 -
13 HANDLE ‘ CASTIRON 1
14 HEX.NUT M16 - F410W 1
i5 . . CLAMPINGPLATE CASTIRON 1
16 SQ.HEZAD BOLT Fed4ioW 4
17 WASHERM22STD Fed410W 1
18 HEX. M22 Fe 410 W 1
19 CETRE CASTIRON
6. The details of a machine vice are given in following figure. Assemble the parts and draw the following
views of the assembly to 1:2 scale v
a. Sectional front view.
b. Top view. :
Indicate the important dimensions of the view.
7. The part drawings of a machine vice are given in following figure. Assemble the parts and draw the
following views of the machine vice;
a) Sectional front view.
b) Top view.
8. Following figure shows the details of a screw jack. Assemble the parts of the screw jack and show
the following views. . :
i) Half sec ional front view showing the right half in section.
i) Simple top view.
iii) Right profile view.
9.

Following figure shows the part drawing of a tail stock. Assemble the tailstock and show the
following views.

i) Sectional front view showing the top spinder portiona in section

i) Simple top view.

i) Left profile view.

10. Following figure shows the details of a machine vice. Assemble the paris and draw
iy Sectional front view.
i) Top view.
i) Left side view.

11. Assemb!'e all the parts of the screw jack shown in following figure and draw
i) Half sectional front view with right half in section.
i)  Top view.

12. FoiloWing figure shows the details of a screw jack. Assemble the parts of the jack and draw the
following views:
i) Front view with right half in each section.
i) Topview.
Indicate the scale.

13. Sketch neat proportional halt sectional front view of a plummer block. Prepare parts list. Assume
suitable diameter for the shaft. Show right half in section.

-
~
&
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14.. Following figure shows the details of a petro} engine connecting rod. Assemble the Parts end draw
the following views. Dimension the drawings,

a. Frontview with top half in section,
b. Top view.

i) Sectional front view and ii) Top view.

16. Details of 4 Plummer block is shown
views with aj) important dimensions,
i) Leh haif sectional front view

i)y Top view o

in following figure. Assemble tha Parts and draw the fo!lowing

2 ]
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‘NEW SCHEME =

Third Semester B.E. Degree Examination, Jan 2008
. (MEAP/AUAIMMAJAE/M) - '
COMPUTER AIDED MACHINE DRAWING *
MODEL QUESTION PAPER -2 ;

Time: 3 hrs.

Max. Marks: 100
Note: 1. Answer any ONE question from each of the parts A, B and C,
2. Use FIRST ANGLE projections only.
3. Missing data if any may suitably be assumed.,
4. All the calculations should be on answer sheet supplied,
5. All the dimensions are in mm.

6. Drawing instruments may or may not be used for skelching

: i PART - A

1. An equilateral triangular pyramid of 30mm side of base and axis 60mm long rests with its
base on HP such that one of the base edges is inclined at 45° 1o the VP and nearer to it. Itis

cut by a section plane inclined at 60° to the HP and perpendicular to the VP, intersecting the

axis at 40mm from the 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.

(20 marks)
2. The pictorial view of a machine part is shown in figure1.Draw the following
views:
i) Front View and ii) Side View (20 marks)
PART -B
3. Draw tcp and sectional front views of a double riveled chain lap joint. The thickness of the
plate is 3Imm. Show at leasl three rivets. Use snap head rivels. Indicate all the dimensions.
(20 marks)
4.

Draw the following views of protected type flange coupling to connect lwo shalts

ol diameter 25mm )
i) Front view with top half in section.

i) Side viaw. {20 marks)
PART - C _
5.  Figure 2 shows the details of a Tail-stock of a lathe. Assemble the parts and
Draw. (i) Sectional front view and (ji) Top View (60 marks)
B. Delails of a * PLUMMER BLOCK" are shown in figure3. Assemble the paris
and draw the following views of the assembly:
a. Front view showing right half in section.
b. Side view with left half in section. (60 marks)

b
A

T e e
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NEW.SCHEME .
L Third Semester B.E. Degree Examination, Jan 2008
. (ME/PIAUM/MA/AE/MI) '

COMPUTER AIDED MACHINE DRAWING g

MODEL QUESTION PAPER -1

ey

Time: 3 hrs.
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Max. Marks: *°

Note: 1. Answer any ONE question from each of the parts A, B and C.
2. Use FIRST ANGLE projections only

3. Missing data if any may suitably be assumed.

4. All the calculations should be on answer sheet supplied. -
5. All the dimensions are in mm. :

6. Drawing instruments may or may not be used for sketching

; PART=A
1. A cone of base diameter 50mm and he!

a VT inclined at 70° to the reference line XY and Is passing through the apex of the cc
Draw its front view, sectional top view and trus shape of the section, (20 marks

2. Drawthe following.

a) 130 screw thread proﬁlei of pitch 50mm Indicate all proportions and dimensions.
b) Two views of hexagonaliheaded bolt with nut for a 30mm diameter bolt. Take
length of bolt equal to 125mm, (20 mark

PART - B

3 Draw the following views of a double riveted butt joint with double cover plates and zig:

riveting.
i} Sectional front-view

ii) Top- view. Take a plate thickness = 10mm. (20 n.arks

4, Draw the following views of pin type flexible coupling to connect two shafts of 30mm
diameter.

(i) Front view with top half in section and
(if) Side view from the pin end

ght B0mm stands with its base on the HP. Itis cuth;:

1

e ien e

(20 mark-_,é
_ : PART -C
5. Delau[s of a plummer block is shown in Figure1, Assemble the parls and draw the
following views with all important dimensions.
i. Left half sectional front view
il. Top view (60 marks
6. F_igurez shows the details of screw jack. Assemble the paﬁs and draw the following
views,
i) Sectional front view and ii) Top view. (60 mark-

T e T —
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