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MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY

(Autonomous Institution — UGC, Govt. of India)

VISION
* To establish a pedestal for the integral innovation, team spirit, originality and
competence in the students, expose them to face the global challenges and become

technology leaders of Indian vision of modern society.

MISSION
* To become a model institution in the fields of Engineering, Technology and
Management.
¢ To impart holistic education to the students to render them as industry ready
engineers.

% To ensure synchronization of MRCET ideologies with challenging demands of

International Pioneering Organizations.

QUALITY POLICY

% To implement best practices in Teaching and Learning process for both UG and PG

courses meticulously.

>

K/
*

To provide state of art infrastructure and expertise to impart quality education.

D)

» To groom the students to become intellectually creative and professionally

competitive.

+* To channelize the activities and tune them in heights of commitment and sincerity,

the requisites to claim the never - ending ladder of SUCCESS year after year.

For more information: www.mrcet.ac.in
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VISION

To become an innovative knowledge center in mechanical engineering through state-of-
the-art teaching-learning and research practices, promoting creative thinking

professionals.

MISSION

The Department of Mechanical Engineering is dedicated for transforming the students
into highly competent Mechanical engineers to meet the needs of the industry, in a
changing and challenging technical environment, by strongly focusing in the
fundamentals of engineering sciences for achieving excellent results in their professional

pursuits.
Quality Policy

v' To pursuit global Standards of excellence in all our endeavors namely teaching,
research and continuing education and to remain accountable in our core and
support functions, through processes of self-evaluation and continuous

improvement.

v To create a midst of excellence for imparting state of art education, industry-

oriented training research in the field of technical education.
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PROGRAM OUTCOMES

Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. Individual and teamwork: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

11.Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member

and leader in a team, to manage projects and in multidisciplinary environments.
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12.Life-long learning: Recognize the need for and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological

change.
PROGRAM SPECIFIC OUTCOMES (PSOs)
PSO1 Ability to analyze, design and develop Mechanical systems to solve the
Engineering problems by integrating thermal, design and manufacturing Domains.
PS0O2 Ability to succeed in competitive examinations or to pursue higher studies or
research.
PS03 Ability to apply the learned Mechanical Engineering knowledge for the

Development of society and self.

Program Educational Objectives (PEOs)

The Program Educational Objectives of the program offered by the department are broadly

listed below:
PEO1: PREPARATION

To provide sound foundation in mathematical, scientific and engineering fundamentals

necessary to analyze, formulate and solve engineering problems.
PEO2: CORE COMPETANCE

To provide thorough knowledge in Mechanical Engineering subjects including theoretical
knowledge and practical training for preparing physical models pertaining to Thermodynamics,
Hydraulics, Heat and Mass Transfer, Dynamics of Machinery, Jet Propulsion, Automobile

Engineering, Element Analysis, Production Technology, Mechatronics etc.
PEO3: INVENTION, INNOVATION AND CREATIVITY

To make the students to design, experiment, analyze, interpret in the core field with the help of

other inter disciplinary concepts wherever applicable.
PEO4: CAREER DEVELOPMENT

To inculcate the habit of lifelong learning for career development through successful completion

of advanced degrees, professional development courses, industrial training etc.
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PEO5: PROFESSIONALISM

To impart technical knowledge, ethical values for professional development of the student to

solve complex problems and to work in multi-disciplinary ambience, whose solutions lead to

significant societal benefits.



MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY

(Autonomous Institution — UGC, Govt. of India)
www.mrcet.ac.in
Department of Mechanical Engineering

Blooms Taxonomy

Bloom’s Taxonomy is a classification of the different objectives and skills that educators set for
their students (learning objectives). The terminology has been updated to include the following
six levels of learning. These 6 levels can be used to structure the learning objectives, lessons,

and assessments of a course.

1. Remembering: Retrieving, recognizing, and recalling relevant knowledge from long- term
memory.

2. Understanding: Constructing meaning from oral, written, and graphic messages through
interpreting, exemplifying, classifying, summarizing, inferring, comparing, and explaining.

3. Applying: Carrying out or using a procedure for executing or implementing.

4. Analyzing: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose through differentiating, organizing, and
attributing.

5. Evaluating: Making judgments based on criteria and standard through checking and
critiquing.

6. Creating: Putting elements together to form a coherent or functional whole; reorganizing

elements into a new pattern or structure through generating, planning, or producing.
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Produce new or original work
N e Design, assemble, construct, conjecture, develop, formulate, author, investigate

Justify a stand or decision
eva I u ate appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas
differentiate, organize, relate, compare, contrast, distinguish, examine,
experiment, question, test

analyze

Use information in new situations

execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

Explain ideas or concepts
classify, describe, discuss, explain, identify, locate, recognize,
report, select, translate

understand

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state
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COURSE OBJECTIVES

CO1: Students learn about the conventional representation of
Introduction materials, machine elements, and sizes of drawing sheets.

COURSE OUTCOMES

Students gain the knowledge of conventional representation of materials, machine
elements, and sizes of drawing sheets.

COURSE OUTLINE

INTRODUCTION

NO OF LECTURE HOURS:

LECTURE LECTURE TOPIC KEY ELEMENTS LEARNING OBJECTIVES
1. Introduction to IS conventions. Materials, machine Understanding the
component representation of materials

machine components (B2)
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CONVENTIONAL REPRESENTATION
Certain draughting conventions are used to represent materials in section and machine elements in
engineering drawings.
Materials:
As a variety of materials are used for machine components in  engineering applications, it is
preferable to have different conventions of section lining to differentiate between various
materials. The recommended conventions in use are shown in Fig.
Machine Components:
When the drawing of a component in its true projection involves a lot of time, its convention may be
used to represent the actual component. Figure shows typical examples of conventional

representation of various machine components used in engineering drawing.

Type Convention Material
Steel, Cast Iron, Copper and its Alloys,
Aluminum and its Alloys, etc.
Metal
s
Lead, Zinc, Tin, White-metal, etc.
¥/, V/ ¥/,
7 7 7 Glass
Glass / / /
Porcelain, Stoneware, Marble, Slate, etc.
Packing and Asbestos, Fiber, Felt, Synthetic resin
Insulating material products, Paper, Cork, Linoleum, Rubber,
Leather, Wax, Insulating and Filling
materials, etc.
Liquids Water, Oil, Petrol, Kerosene, etc.
Wood </<§ Wood, Plywood, etc.
A mixture of Cement, Sand and Gravel
Concrete
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DIMENSIONS:

A drawing of a component, in addition to providing complete shape description, must also furnish
information regarding the size description. These are provided through the distances between the
surfaces, location of holes, nature of surface finish, type of material, etc. The expression of these
features on a drawing, using lines, symbols, figures and notes is called dimensioning.

General Principles:

Dimension is a numerical value expressed in appropriate units of measurement and indicated on

drawings, using lines, symbols, notes, etc., so that all features are completely defined
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Conventional representation of machine components (Contd.)
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Title Subject Convention

Splinted shafts

Semi-elliptic leaf spring %

4~
== |

Semi-elliptic leaf spring

with eyes

Subject Conventio Diagrammatic

Representation

spring

Cylindrical tension

Cylindrical compression %

WS- | AR

spring

Conventional representation of machine component
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Title Convention

[N

Spur gear
=
Bevel gear [ |
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Worm wheel ( - /\‘ - \
\ NV
7 N

Worm — @

Conventional Representation of Machine Components
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UNIT-1

SCREWES FASTENERS, KEYS, COTTERS, PIN JOINTS,
RIVETED JOINTS, SHAFT COUPLINS AND BEARINGS
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COURSE OBJECTIVES

UNIT-1 CO2: Explain the concept of how to draw Selection of Views, additional
views for machine elements and parts like Screwed fasteners, Keys, Cotters
and Pin joints.

CO3: Explain the concept of how to draw Selection of Views, additional
views for machine elements and parts like Riveted joints, Shaft couplings
and Bearings.

COURSE OUTCOMES

Students understand the concept of how to draw machine elements such as Screwed fasteners,
Keys, Cotters and Pin joints, Riveted joints, Shaft couplings and Bearings.
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INTRODUCTION

NO OF LECTURE HOURS:

LECTURE LECTURE TOPIC
1. Screwed
fasteners
2. Keys, Cotters
and Pin joints
3. Riveted joints
4,
Shaft couplings:
5. Bearings

COURSE OUTLINE

KEY ELEMENTS

Forms of Screw
threads, bolts, nuts,
stud bolts, tap bolts,
set screws.

i)Saddle keys, sunk keys
i) Cotter joint

with sleeve,

cotter joint with
socket &spigot

ends, cotter joint

with a  gib.
liknuckle joint

plates

Draw the different types of shaft
couplings

Journal, pivot and collar and foot
step bearings

SCREW FASTENERS

DEPARTMENT OF MECHANICAL ENGINEERING

LEARNING OBJECTIVES

1. Remember the standard
formulas of component (B1).
2. Understand the how to
draw a components (B2).
3.Apply the design formulas
for components(B3)

1. Remember the standard
formulas of component (B1).
2. Understand the how to
draw a components (B2).
3.Apply the design formulas
for components(B3)

1. Remember the standard
formulas of component (B1).
2. Understand the how to
draw a components (B2).
3.Apply the design formulas
for components(B3)

1. Remember the standard
formulas of component (B1).
2. Understand the how to
draw a components (B2).
3.Apply the design formulas
for components(B3)

1. Remember the standard
formulas of component (B1).
2. Understand the how to
draw a components (B2).
3.Apply the design



INTRODCTION:

A machine element used for holding or joining two or more parts of a machine or structure is known
as a fastener. The process of joining the parts is called fastening. The fasteners are of two types:
permanent and removable (temporary). Riveting and welding processes are used for fastening
permanently. Screwed fasteners such as bolts, studs and nuts in combination, machine screws, set
screws, etc., and keys, cotters, couplings, etc., are used for fastening components that require
frequent assembly and disassembly

Screwed fasteners occupy the most prominent place among the removable fasteners. In general,
screwed fasteners are used : (i) to hold parts together, (ii) to adjust parts with reference to each other
and (iii) to transmit power

SCREW THREAD NOMENCLATURE:

A screw thread is obtained by cutting a continuous helical groove on a

Cylindrical surface (external thread). The threaded portion engages with a corresponding threaded
hole (internal thread); forming a screwed fastener. Following are the terms that are associated with

screw threads shown in Fig.

Major (nominal) diameter: This is the largest diameter of a screw thread, touching the crests on an
external thread or the roots of an internal thread.

Minor (core) diameter: This is the smallest diameter of a screw thread, touching the roots or core of
an external thread (root or core diameter) or the crests of an internal thread.

Pitch diameter: This is the diameter of an imaginary cylinder, passing through thethreads

at the points where the thread width is equal to the space between the threads.
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Pitch: It is the distance measured parallel to the axis, between corresponding points on adjacent screw
threads.

Lead: It is the distance a screw advances axially in one turn.

Flank: Flank is the straight portion of the surface, on either side of the screw thread.

7. Crest:lt is the peak edge of a screw thread, that connects the adjacent flanks at the top.

8. Root: It is the bottom edge of the thread that connects the adjacent flanks at the bottom.

9. Thread angle: This is the angle included between the flanks of the thread, measured in an axial
plane.

FORMS OF THREADS:

Bureau of Indian Standards (BIS) adapts ISO (International Organization for Standards) metric threads
which are adapted by a number of countries apart from India.

The design profiles of external and internal threads are shown in Fig. The following are the relations

between the various parameters marked in the figure:

The root is rounded and cleared
beyond a width of 0.125P

=
el
E9.125F’ ™
SN “y
X [
T X ~Z 0s5P A A
— Internal 60° SO
= o threads ternar - | :
X threads T = =
Y = 4
= =
QN -
e 025H
P &l o
~ s
Internal thread diameters External thread diameters
D - Major diameter d - Major diameter
D, - Pitch diameter d, - Pitch diameter
D, - Minor diameter d; - Minor diameter
Metric screw thread
P =Piteh d,=d,—2 (H/2 — H/6)
H=086P =d—1.22P
D =d = Major diameter H;, =@M —D,)2 = 5H/8 = 0.54P
D,=d,=d—0.75H hy=(d—dy)/2 =17/24H = 0.61P
D, =d,—2H/2-H/4) =d —2H, R=H/6 =0.14P
=d—1.08P
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Apart from ISO metric screw thread profile, there are other profiles in use to meet various
applications. These profiles are shown in Fig. 5.3, the characteristics and applications of which are
discussed below:

Thread (sharp): This thread profile has a larger contact area, providing more frictional resistance to
motion. Hence, it is used where effective positioning is required. It is also used in brass pipe work.
British Standard Whitworth (B.S.W) Thread: This thread form is adopted in Britain in inch units. The
profile has rounded ends, making it less liable to damage than sharp V-thread.

Buttress Thread: This thread is a combination of V-and square threads. It exhibits the advantages of
square thread, like the ability to transmit power and low frictional resistance, with the strength of the
V-thread. It is used where power transmission takes place in one direction only such as screw press,
quick acting carpenters vice, etc.

Square Thread: Square thread is an ideal thread form for power transmission. In this, as the thread
flank is at right angle to the axis, the normal force between the threads, acts parallel to the axis, with
zero radial components. This enables the nut to transmit very high pressures, as in the case of a screw
jack and other similarapplications.

ACME Thread: It is a modified form of square thread. It is much stronger than square thread because
of the wider base and it is easy to cut. The inclined sides of the thread facilitate quick and easy
engagement and disengagement as for example, the split nut with the lead screw of a lathe.

Worm Thread: Worm thread is similar to the ACME thread, but is deeper. It is used on shafts to carry

power to worm wheels. transmission. In this, as the thread flank is at right angle to the axis,

0
_|os7p

60°

-l
-

Sharp V Whitworth
P

os5P, | 0.37.R

7 Z Z

Square ACME Worm

Types of thread profiles
THREAD SERIES:
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BIS recommends two thread series: coarse series and fine series, based on the relative values of the
pitches. However, it must be noted that the concept of quality is not associated with these terms. For
any particular diameter, there is only one largest pitch, called the coarse pitch and the rest are
designated as fine pitches.

Table gives the nominal diameter and pitch combinations for coarse and fine series of ISO metric

screw threads.

Table: Diameter-pitch combination for ISO metric threads

Nominal diameter Pitc h
First choice  Second Fin e
choice Coarse
1 2 3
2 — 0 0.25
4
— 2.2 0.45 0.25
2. — 0.45 0.35
5
3 — 0 0.35
5
— 35 0 0.35
6
4 — 0 0.5
7
— 4.5 0.75 0.5 —
5 — 0 0.5
8
6 — 1 0.75 0.5
8 — 1.25 1 0.75
10 — 1 1.25 0.7
) 5
5
12 — 1.75 15 1.25
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36 39 4 3 2 15
45 s 4, 4 15 3 2
20 18,22 5 2 15
24 27 2 15
30 33 2 15
48 52 5 4 3 2
56 60 5. 4 3 2
5
64 68 6 4 3 2
72 76 6 4 3 2
80 85 6 4 3 2
90 95 6 4 3 2
100 — 6 4 3 2
105
to
300 — — 6 4 3

THREAD DESIGNATION:

The diameter-pitch combination of an ISO metric screw thread is designated by the letter ‘M’ followed
by the value of the nominal diameter and pitch, the two values being separated by the sign ‘x’. For
example,adiameterpitchcombinationofnominaldiameterl0mmandpitch

1.25 mm is designated as M10 x 1.25.

If there is no indication of pitch in the designation, it shall mean the coarse pitch. For example, M 10
means that the nominal diameter of the thread is 10 mm and pitch is 1.5 mm. Following are the other
designations, depending on the shape of the thread profile:

SQ 40 x 10 — SQUARE thread of nominal diameter 40 mm and pitch 10 mm ACME 40 x 8 — ACME
thread of nominal diameter 40 mm and pitch 8 mm WORM 40 x 10 — WORM thread of nominal
diameter 40 mm and pitch 10 mm

MULTI-START THREADS:

A single-start thread consists of a single, continuous helical groove for which the lead is equal to the

pitch. As the depth of the thread depends on the pitch, greater the lead desired, greater will be the
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pitch and hence smaller will be the core diameter, reducing the strength of the fastener. To overcome
this drawback, multi-start threads are recommended.

In multi-start threads, lead may be increased by increasing the number of starts, without increasing
the pitch. For a double start thread, lead is equal to twice the pitch and for a triple start thread; lead is
equal to thrice the pitch.

In double start threads, two threads are cut separately, starting at points, diametrically opposite to
each other. In triple start threads, the starting points are 120° apart on the circumference of the
screws.

Multi-start threads are also used wherever quick action is desired, as in fountain pens, automobile
starters, arbor press spindles, hydraulic valve spindles, etc.

RIGHT HAND ANO LEFT HAND THREADS

Screw threads may be right hand or left hand, depending on the direction of the helix. A right hand
thread is one which advances into the nut, when turned in a clockwise direction and a left hand thread
is one which advances into the nut when turned in a counter clockwise direction. An abbreviation LH is
used to indicate a left hand thread. Unless otherwise stated, a thread should be considered as a right

hand oné>Figureillustrates both right and left hand thread.

Turn counter
clockwise

Advances

’“ .

l‘l \

Right hand

Left hand
Fig. 5.5 Right hand and left hand threads
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V-THREAD & SQUARE THREAD

The simplified representation, though it saves time, is not an effective method to convey thread
forms. The schematic representation, used for the purpose is shown in Fig. In practice, the schematic
representation is followed for only visible threads, i.e., for external threads and internal threads in
section. From the Fig. it may be observed that the crest diameters, both in external and internal
threads, are drawn by thick lines. Further, the crests are represented by thin lines, extending up to the
major diameter and the roots by thick lines, extending up to the minor diameter, these lines being

(b)

9 Schematic repres'entation of threaded parts—Square threads

drawn inclined with a slope equal to half the pitch
57 AR AN, -
/<] [T,

Schematic representation of threaded parté——V—threads

BOLTED JOINT

A bolt and nut in combination Fig. is a fastening device used to hold two Parts together. The body of
the bolt, called shank is cylindrical in form, the head; square or hexagonal in shape, is formed by
forging. Screw threads are cut on the other end of the shank. Nuts in general are square or hexagonal

in shape. The nuts with internal threads engage with the corresponding size of the external threads of
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the bolt. However, there are other forms of nuts used to suit specific requirements. For nuts,
hexagonal shape is preferred to the square one, as it is easy to tighten even in a limited Fig. Bolted
joint space. This is because, with only one-sixth of a turn, the spanner can be re-introduced in the
same position. However, square nuts are used when frequent loosening and tightening is required, for
example on job holding devices like vices, tool posts in machines, etc. The sharp corners on the head
of bolts and nuts are removed by chamfering

Methods of Drawing Hexagonal (Bolt Head) Nut:

Drawing hexagonal bolt head or nut, to the exact dimensions is laborious and time consuming.
Moreover, as standard bolts and nuts are used, it is not necessary to draw them accurately. The

following approximate methods are used to save the draughtingtime.

(Fig. )

[
|

1

|

Empirical relations:
Major or nominal diameterof bolt = DThickness of nut, T=D

Width of nut across flat surfaces, W = 1.5D + 3 mm

Radius of chamfer, R=1.5D




PROCEDURE:

1. Draw the view from above by drawing a circle of diameter, W and
describe a regular hexagonon it, by keeping any two parallel sides of
the hexagon, horizontal.

2. Project the view from the front, and the view from side, and mark the height equal to
D.

3. With radius R, draw the chamfer arc 2-1-3 passing throughthe point 1 inthe front face.

4. Mark points 4 and 5, lying in-line with 2 and 3.Locate points 8,9 on
the top surface, by projecting from the view from above.

5. Draw the chamfers 4—8 and 5-9.
6. Locate points 6and 7, lying at the middle of the outertwo faces.

7. Draw circular arcs passing through the points
4,6, 2 and 3, 7,5, after determining the radius
R1geometrically.

8. Project the view from the side and locate points 10,11 and 12.

9. Mark points 13 and 14, lying at the middle of the two faces (view from the side).

10. Draw circular arcs passing through the points 10,
13, 11 and 11, 14, 12, after determining the
radius R2geometrically.
It may be noted that in the view from the front, the upper outer corners appear chamfered.

In the view from the side, where only two faces are seen, the corners appear square.

Method 2 (Fig.)

Empirical relations:

Major or nominal diameter of bolt = D Thickness of nut, T=D

Width of the nut across corners= 2 D Radius of chamfer arc, R=1.5D

Figure illustrates the stages of drawing different views of a hexagonal nut, following the above

relations, which are self-explanatory.
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The above method may be followed in routine drawing work, as it helps in drawing the views quickly.
Method of Drawing Square (Bolt Head) Nut

A square bolt head and nut may be drawn, showing either across flats or corners. Following relations
may be adopted for the purpose:

Major or nominal diameter of bolt =D

Thickness of nut, T

Width of the nut acrossflats, W =1.5D+3 mm

Radius of chamfer arc, R =2D

Method of drawing the views of asquare

Figure shows the two views of a hexagonal headed bolt and square headed bolt, with the proportions marked.

0.75D L
] 2D '
A i i
i
(=]
o~ i - = - _—} al
—y ]
I . S S “
p " (a) Hexagonal headed bolt
075D oL ‘4
.t = 2D “
b A —~—
/ \ * \\‘ L
— - - = - [a}
! }-= -
¥g o # —_—
= N } o Y \ z
- - (b) Square headed bolt
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Washers:

A washer is a cylindrical piece of metal with a hole to receive the bolt. It is used to give a perfect
seating for the nut and to distribute the tightening force uniformly to the parts under the joint. It also
prevents the nut from damaging the metal surface under the joint. Figure shows a washer, with the
proportions marked. Figure illustrates the views of a hexagonal headed bolt with a nut and a washerin
position.

Other Forms of Bolts:

Square Headed Bolt with Square Neck: It is provided with a square neck, which fits into a

corresponding square hole in the adjacent part, preventing the rotation of the bolt.

|
15043

]
W
_,T_‘

Fig. 5:.1 8 Sqguare headed . bolt with square neck
T-Headed Bolt with Square Neck: .
In this, a square neck provided below the head, prevents the rotation of the bolt. This type of bolt is used
for fixing vices, work pieces, etc., to the machine table having T-slots Fig.
Hook Bolt:
This bolt passes through a hole in one part only, while the other part is gripped by the hook shaped
bolt head. It is used where there is no space for making a bolt hole in one of the parts.

The square neck prevents the rotation of the bolt Fig
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Fig. 5.19 T-headed bolt Fig. 5.20 Hook bolt

Eye Bolt:

In order to facilitate lifting of heavy machinery, like electric generators, motors, turbines, etc., eye
bolts are screwed on to their top surfaces. For fitting an eye bolt, a tapped hole is provided, above the
centre of gravity of the machine Fig.

0.4D
2D

15D

Cap Screws and Machine Screws :

Cap screws and machine screws are similar in shape, differing only in their relative sizes. Machine
screws are usually smaller in size, compared to cap screws. These are used for fastening two parts,
one with clearance hole and the other with tapped hole. The clearance of the unthreaded hole need

not be shown on the drawing as its presence is obvious. Figure
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5.24 shows different types of cap and machine screws, with proportions marked

The bolted joints, though removable in nature, are required to stay firm without becoming loose, of
their own accord. However, the joints used in the moving parts of machinery, may be subjected to
vibrations. This may slacken the joint, leading to serious breakdown. To eliminate the slackening
tendency, different arrangements, as discussed further, are used to lock the nuts:

LOCK NUT:

This is the most commonly used locking device. In this arrangement, a second nut, known as lock nut
is used in combination with a standard nut Fig. The thickness of a lock nut is usually two-thirds D,
where D is the major diameter of the bolt. The lock nut is usually placed below the standard nut. To
make the joint, the lock nut is first screwed tightly and then the standard nut is tightened till it touches
the lock nut. Afterwards, the locknut is then screwed back on the standard nut, which is held by a

spanner. The threads of the two nuts become wedged between the threads of the bolt.
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Fig. 5.27 Lock nut

LOCKING BY SPLIT PIN

A split pin is inserted through a hole in the bolt body and touching just the top surface of the nut.
Then, the ends of the pin are split open to prevent it from coming out while in use Fig.
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- Fig. 5.30 Wile’s lock nut
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Fig. 5.28 Locking by split pin Fig. 5.29 Castle nu



WILE’S LOCK NUT

It is a hexagonal nut with a slot, cut half-way across it. After tightening the nut in the usual manner, a
set screw is used from the top of the nut, compressing the two parts. For this purpose, the upper
portion of the nut should have a clearance hole and the lower portion tapped Fig.

LOCKING BY SET SCREW

In this arrangement, after the nut is tightened, a set screw in fitted in the part, adjoining the nut, so
that it touches one of the flat faces of the nut. The arrangement prevents the loosening tendency of
the nut Fig

GROOVED NUT

It has a cylindrical grooved collar, integrally provided at the lower end of the nut. This collar fits into a
corresponding recess in the adjoining part. In this arrangement, after tightening the nut, a set screw is
inserted from one end of the upper part, so that the end of the set screw enters the groove,
preventing the loosening tendency of the nut Fig.

LOCKING BY SCREW

In this, a cap nut with an integral washer and with a threaded hole in the cylindrical cap, is used. A
corresponding tapped hole at the top end of the bolt is also required for the purpose. In this
arrangement, a set screw fitted through the cap and through the bolt end, prevents the loosening
tendency of the nut, when the pitches of the main nut and the set screw are different Fig. This type of

arrangement is used for fitting the propeller blades on turbine
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= SCREW. DIA 0.25
p=3
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Fig. 5.33 Locking by oo
Fiex 5. 32 Grooved nut

s DEPARTMENT OF MECHANICAL ENGINEERING



LOCKING BY PLATE

A locking plate is grooved such that it fits a hexagonal nut in any position, at intervals of 30° of rotation. It is
fixed around the nut, by means of a machine screw, as shown inFig.

LOCKING BY SPRING WASHER

In this arrangement, a spring washer of either single or double coil is placed under the nut and
tightened. The spring force of the washer will be acting upwards on the nut.

FOUNDATION BOLTS:

Foundation bolts are used for fixing machines to their foundations. Foundation bolts are made by
forging from mild steel or wrought iron rods. The bolt size depends upon the size of the machine and
the magnitude of the forces that act on them when the machine is in operation.

For setting the bolts in position, their positions are marked and then suspended in the holes made in
the ground. Afterwards, cement concrete is filled in the space around in the bolt.

EYE FOUNDATION BOLT

This is the simplest form of all foundation bolts. In this, one end of the bolt is forged into an eye and a
cross piece is fixed in it. Figure shows an eye foundation bolt that is set in concrete.

BENT FOUNDATION BOLT

As the name implies, this bolt is forged in bent form and set in cement concrete. When machines are
to be placed on stone beds, the bolts are set in lead. Figure shows a bent foundation bolt that is set
first in lead and then in cement concrete, resulting in a firm and stable bolt.

RAG FOUNDATION BOLT

This bolt consists of a tapered body, square or rectangular in cross-section, the tapered edges being
grooved. Figure shows a rag foundation bolt that is set first in lead and then in cement concrete.
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Fig: Eyefoundation bolt Fig: Bent foundation bolt

LEWIS FOUNDATION BOLT

This is a removable foundation bolt. The body of the bolt is tapered in width on one side. To use this bolt, a pit
is produced in cement concrete, by using a (foundation) block. Once the concrete sets-in, the bolt is placed in it
so that the tapered bolt surface, bears against the tapered face of the pit. A key is then inserted, bearing
against the straight surfaces of the pit and the bolt. This arrangement makes the bolt firm in the bed. However,
the bolt may be removed by withdrawing the key. This type of foundation bolt is not commonly used for fixing

machines.

Key
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COTTER FOUNDATION BOLT
It is used for fixing heavy machines. It has a rectangular slot at its bottom end, to receive a cotter. For putting

the bolts in position, the foundation bed is first made, providing holes for inserting cotters. Figure shows a
cotter foundation bolt in position. A cast iron washer (W) placed as shown, provides bearing surface for the

cotter (C).

KEYS, COTTERS AND PIN JOINTS
INTRODUCTION

Keys, cotters and pin joints discussed in this chapter are some examples of removable (temporary)
fasteners. Assembly and removal of these joints are easy as they are simple in shape. The standard
proportions of these joints are given in the figures.
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KEYS

Keys are machine elements used to prevent relative rotational movement between a shaft and the

parts mounted on it, such as pulleys, gears, wheels, couplings, etc. Figure shows the parts of a keyed

joint and its assembly.

Hollow Saddle Key

A hollow saddle key has a concave shaped bottom to suit the curved surface of the shaft, on which it

is used. A keyway is made in the hub of the mounting, with a tapered bottom surface. When a hollow

saddle key is fitted in position, the relative rotation between the shaft and the mounting is prevented
SLOPE. 1:100

n\\,\{' ::ﬁ

T

.0

due to the friction between the shaft and key

Flat Saddle Key

It is similar to the hollow saddle key, except that the bottom surface of it is flat. Apart from the tapered keyway

in the hub of the mounting, a flat surface provided on the shaft is used to fit this key in position.
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Sunk keys may be classified as:

SLOPE, 1:100

(i) Taper keys, (ii) parallel or feather keys and (iii) woodruff keys.

Fig:Flat Saddle Key

S OrE | 1-100 Ty

Fig. Key with gib

Head Following are the proportions for a gib head

Width of head, B= 1.5 T If D is the diameter of theshaft, then,
Width of key, W=0.25D + 2 mm

Thickness of key, T= 0.67 W (at the thicker end)

Standard taper = 1:100
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Height of head, H=1.75T

Parallel or Feather Keys
A parallel or feather key is a sunk key, uniform in width and thickness as well. These keys are used when the

parts (gears, clutches, etc.)

fig: Parallel sunk key

The feather key may be fitted into the keyway provided on the shaft by two or more screws Fig. or into the hub
of the mounting Fig. As seen from Fig., these keys are of three types: (i) peg feather key, (ii) single headed
feather key and (iii) double headed feather key

L

(a) (b) (c)

Peg Feather Key:

In this key, a projection known as peg is provided at the middle of the key. The peg fits into a hole in the hub of
the sliding member (Fig. a). Once placed in a position, the key and the mounting move axially as one unit.
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Single Headed Feather Key:

In this, the key is provided with a head at one end. The head is screwed to the hub of the part mounted on the
shaft (Fig. b).

Double Headed Feather Key:

In this, the key is provided with heads on both ends. These heads prevent the axial movement of the key in the
hub. Here too, once placed in position, the key and the mounting move as one unit (Fig. c).

Woodruff Key:

Itis a sunk key, in the form of a segment of a circular disc of uniform thickness. As the bottom surface of the
key is circular, the keyway in the shaft is in the form of a circular recess to the same curvature as the key.

L
4
s
{2\
5
A
]
(a) (b)

Fig:Woodruff

Key If D is the diameter of the shaft,

Thickness of key, W =0.25D
Diameter of key, d =3W
Height of key, T =1.35W
Depth of the keyway in thehub, T1 =
0.5W+0.1 mm

Depth of keyway inshaft, T2 =

0.85W
Round Keys: Round keys are of circular cross-section, usually tapered (1:50) along the length. A round key fits
in the hole drilled partly in the shaft and partly in the hub Fig.The mean diameter of the pin may be taken as

0.25 D, where D is shaft diameter. Round keys are generally used for light duty, where the loads are not
considerable.
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Fig:Round key
COTTER JOINTS:

Cotter joints are used to connect two rods, subjected to tensile or compressive forces along their axes. These
joints are not suitable where the members are under rotation. The following are some of the commonly used
cotter joints:

Cotter Joint with Sleeve:

This is the simplest of all cotter joints, used for fastening two circular rods. To make the joint, the rods are
enlarged at their ends and slots are cut. After keeping the rods butt against each other, a sleeve with slots is
placed over them. After aligning the slots properly, two cotters are driven-in through the slots, resulting in the

joint Fig

kB B e —! -

(
)
(

Fig. Cotter joint with sleeve
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Cotter Joint with Socket and Spigot Ends

This joint is also used to fasten two circular rods. In this, the rod ends are modified instead of using a
sleeve. One end of the rod is formed into a socket and the other into a spigot Fig. and slots are cut.
After aligning the socket and spigot ends, a cotter is driven-in through the slots, forming the joint.
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Cotter Joint with a Gib

This joint is generally used to connect two rods of square or rectangular cross-section. To make the joint, one
end of the rod is formed into a U-fork, into which, the end of the other rod fits in. When a cotter is driven-in,
the friction between the cotter and straps of the U-fork, causes the straps to open. This is prevented by the use

of a gib.

PIN JOINTS: In a pin joint, a pin is used to fasten two rods that are under the action of a tensile force; although
the rods may support a compressive force if the joint is guided. Some pin joints such as universal joints use two

pins and are used to transmit power from one rotating shaft to another.
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Knuckle Joint: A knuckle joint is a pin joint used to fasten two circular rods. In this joint, one end of the rod is
formed into an eye and the other into a fork (double eye). For making the joint, the eye end of the rod is
aligned into the fork end of the other and then the pin is inserted through the holes and held in position by

means of a collar and a taper pin (Fig). Once the joint is made, the rods are free to swivel about the cylindrical

pin.
_E —" SA
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Fig. Knuckle joint
SHAFT COUPLINGS
INTRODUCTION

Shaft couplings are used to join or connect two shafts in such a way that when both the shafts rotate,
they act as one unit and transmit power from one shaft to the other. Shafts to be connected or
coupled may have collinear axes, intersecting axes or parallel axes at a small distance. Based on the
requirements, the shaft couplings are classified as: (i) rigid couplings, (ii)flexible couplings, (iii) loose or
dis-engaging couplings and (iv) non-aligned couplings.

Rigid Couplings

Rigid shaft couplings are used for connecting shafts having collinear axes. These are further sub-
classified into muff or sleeve couplings and flanged couplings.

Sleeve or Muff Couplings

This is the simplest of all couplings. It consists of a sleeve called muff, generally made of cast iron,

which is fitted over the ends of the shafts to be connected. After properly aligning the keyways in the
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shafts and sleeve, a sunk key is driven-in; thus making the coupling. Instead of a single key running the
entire length of the sleeve, it is desirable to use two keys, which may be inserted from the outer ends
of the sleeve; thus overcoming the possible miss-alignment between the keyways. The following are
the types of muff couplings:

Butt-muff Coupling

In this, the ends of the two shafts to be coupled butt against each other, with the sleeve keyed to
them, as discussed above.

Half-lap Muff Coupling

In this, the ends of the shafts overlap each other for a short length. The taper provided in the overlap
prevents the axial movement of the shafts. Here too, after placing the muff over the overlapping ends
of the shafts, a saddle key(s) is(are) used to make the coupling.

Split-muff Coupling
In this, the muff is split into two halves and are recessed. A number of bolts and nuts are used to
connect the muff halves and the recesses provided accommodate the bolt

Fig. Butt-muff coupling
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Fig. Half-lap
muff coupling
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Fig. Split-muff coupling
Flanged Couplings:

These are the standard forms of couplings, most extensively used. In a flanged coupling, flanges are
either fitted or provided at the ends of shafts. The flanges are fastened together by means of a
number of bolts and nuts. The number and size of the bolts depend upon the power to be transmitted
and hence, the shaft diameter.

Flanged Coupling with DetachableFlanges

In this, two flanges are keyed, one at the end of each shaft, by means of sunk keys. For ensuring
correct alignment, a cylindrical projection may be provided on one flange which fits into the
corresponding recess in the other.

Solid Flanged Coupling

Couplings for marine or automotive propeller shafts demand greater strength and reliability. For these
applications, flanges are forged integral with the shafts. The flanges are joined together by means of a

number of headless taper bolts.

SUNK KEY, W x T

20

(b)

0.5D05D

Fig. Flanged coupling
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Fig. Solid flanged coupling

Compression Coupling:This consists of a compressible steel sleeve which fits on to the ends of the
shafts to be coupled. The sleeve corresponds to the shaft diameter and its outer surface is of double
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conical form. The sleeve has one through cut longitudinally and five other cuts, equip-spaced, but
running alternately from opposite ends to about 85% of its length; making it radially flexible.

Claw Coupling

In this, each flange has a number of identical claws which engage into the corresponding recesses in
the flange. One flange is firmly fitted to the driving shaft by means of a taper sunk key. The other one
is placed over the driven shaft by two feather keys, so that it can slide freely on it. The sliding flange
has a groove on the boss, into which the forked end of a lever fits.
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Fig. Claw coupling

Cone Coupling
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In this, two shafts may be coupled together by means of two flanges with conical surfaces (on the
inside of one and on the outside of the other) by virtue of friction. Here too, one flange is firmly fitted
to the driving shaft by means of a taper sunk key, whereas the other slides freely over a feather key

fitted to the driven shaft.
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Fig. Cone coupling

Universal Coupling (Hooke’s Joint):

It is a rigid coupling that connects two shafts, whose axes intersect if extended. It consists of two forks
which are keyed to the shafts. The two forks are pin joined to a central block, which has two arms at

right angle to each other in the form of a cross. The angle between the shafts may be varied even

while the shafts are rotating.
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Oldham Coupling

It is used to connect two parallel shafts whose axes are at a small distance apart. Two flanges, each
having a rectangular slot, are keyed, one on each shaft. The two flanges are positioned such that, the
slot in one is at right angle to the slot in the other.
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Socket and Spigot Joint:

This type of joint is used for underground pipelines of large diameters. In this, one end of a pipe is
made into a socket and the other end into a spigot. After placing the spigot end into the socket, the
space between them is filled-in, partly by rope (jute or coir) and the remaining by molten lead.

Because of the flexible nature of the joint, it adapts itself to small changes in level due to settlement

e 2 Lead
ocket end “Sl‘ % Rope
A
<

of earth

Spigot enc
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o
4200
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Fig. Socket and spigot joint
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RIVETTED JOINTS FOR PLATES
INTRODCTION

Riveted joints are permanent fastenings and riveting is one of the commonly used method of
producing rigid and permanent joints. Manufacture of boilers, storage tanks, etc., involve joining of
steel sheets, by means of riveted joints. These joints are also used to fasten rolled steel sections in
structural works, such as bridge and roof trusses.

Rivet

A rivet is a round rod of circular cross-section. It consists of two parts, viz., head and shank (Fig.(a)).
Mild steel, wrought iron, copper and aluminum alloys are some of the metals commonly used for
rivets. The choice of a particular metal will depend upon the place of application.

Riveting

Riveting is the process of forming a riveted joint. For this, a rivet is first placed in the hole drilled
through the two parts to be joined. Then the shank end is made into a rivet head by applying pressure,

when it is either in cold or hot condition.
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Fig.(a) Rivet (b) Riveting
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RIVET HEADS: Various forms of rivet heads used in general engineering works and boiler construction
and as recommended by Bureau of Indian Standards,are shown in Fig. The standard proportions are also
indicated in the figure. Fig.Types of rivet heads
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Diamond Butt Joint:

This is one kind of butt joint made either with a single or double strap. As the name implies, the rivets
in this joint are arranged in a diamond shape. Figure shows a double strap diamond butt joint. The
joint is generally used to connect tie bars in bridge structures and roof trusses
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Fig: Double strap diamond butt joint
Lap Joints:

In a lap joint, the plates to be riveted overlap each other. The plates to be joined are first bevelled at
the edges, to an angle of about 80°. Depending upon the number of rows of rivets used in the joint,
lap joints are further classified as single riveted lap joint, double riveted lap joint and so on.

In multi-row rivetg)(l)l joints, rows may be arranged either in chain or zig-zag fashion, as shown in Figs.

Figure shows a single riveted lap joint. The size of the rivet, d is taken as, d = 6mm
Where’s’ is the thickness of the plates to be joined in millimeters.
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Fig. Single riveted lap joint
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Fig. Double riveted zig-zag lap joint

Butt Joints:

In a butt joint, the plates to be joined butt against each other, with a cover plate or strap, either on
one or both sides of the plates; the latter one being preferred. In this joint, the butting edges of the

plates to be joined are square and the outer edges of the cover plate(s) is (are) beveled.
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In a single strap butt joint, the thickness of the strap (cover plate) is given by, t1 = 1.125t If two straps

are used, the thickness of each cover plate is given by, t2 = 0.75t
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Fig. Single riveted, double strap butt joint
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Pivot or Foot-step bearing:

This bearing is used to support a vertical shaft under axial load. Further, in this, the shaft is terminated
at the bearing. The bottom surface of the shaft rests on the surface of the bearing which is in the form
of a disc. The bush fitted in the main body supports the shaft in position and takes care of possible

radial loads coming on the shaft.
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Fig. Foot-step bearing
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Industrial Application of screw fasteners

o Military — Fasteners specially designed to withstand the stress of high temperature, high wear and
corrosive environments such as engines, motors, heat exchangers and process equipment. We

offer a wide range of diameters, lengths and thread configurations using stainless steel, copper

alloys, alloy steels, nickel alloys and exotic alloys.

o Oilfield — Fasteners manufactured using stainless steel, tool alloys, nickel alloys and exotic metals
that will perform well in the high stress, corrosive environment found in oilfield and mining
applications. Our fasteners are used in drilling rigs, tanks and pumping equipment.

¢ Turbine & Power Generation — Fasteners used in electrical equipment, turbines, motors, exhaust
systems, pumping systems and storage vessels. Nickel alloys, aluminum, steel alloys and stainless
steel are used for their strength, high wear and anti-corrosive properties. Copper alloys are used

for their conductive properties.

JAPPLICATION OF COTTER JOINT

i

PREPARED BY : DEVANSU KHORASIYA(GIT-150120129066)

s DEPARTMENT OF MECHANICAL ENGINEERING


http://www.boltman.com/stainless-steel.html
http://www.boltman.com/copper-alloys.html
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Riveted joints in Boilers:

Coupling

T

VLT® Soft Starter
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BEARINGS
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Tutorial Questions:

1. Draw the conventional representation of following materials
(@) Porcelain  (b) Fiber (c) Lead (d) Petrol  (e) Copper
2. Draw the single riveted single strap Butt joint of plate thickness as 12 mm .
Draw the half-sectional front view and side view of journal bearing which can accommodate 40 mm

diameter shaft.

4. Draw the three views of a hexagonal headed bold of nominal diameter 20 mm and length 80 mm with a
hexagonal nut and washer.
5. Draw the conventional representation of the following materials.
(a) Cast iron (b) Lead (c) marble (d) glass (e) water (f) concrete (g) wood

Draw the sectional front view and top view of a double riveted double strap chain Butt Joint to joint two plates
of thickness 10 mm

6. Draw the sectional front, top and side view of a knuckle joint to join two rods of diameter 30 mm each.
7. Draw the three views of a hexagonal headed bold of nominal diameter 20 mm and length 80 mm with a

hexagonal nut and washer.

8.Draw the sectional front view of a universal coupling joining two shafts of diameter 50 mm. Show the
dimensions.

9. Draw the sectional view from the front and top view of a single riveted single strap butt joint with plates of
thickness 15 mm.

10. Sketch the sectional front view of rag foundation bolt of diameter 25 mm. Show the proportionate

dimensions in the drawing
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Question bank for Assignments
1 .Answer the following:

Sketch a (i) Hexagonal nut convention, (ii) Convention of a stud bolt.
2. Sketch the conventional representation of Square headed bolt ii. Keys.
3. Sketch the conventional representation of

i) Hexagonal bolt ii) Shaft. lii). Mention the importance of list of materials.
4. Sketch the conventional representation of i) Eye bolt ii.) Foundation bolt.
5. Answer the following:

Sketch conventional representation of the materials steel and Lead
6. Sketch the following: Whit worth thread and Buttress thread.
7. Show the conventional representation of the following materials:

i) Wood ii. Lead iii. Straight Knurling iv. Internal screw threads v Bearing on shafts.

8. Sketch the conventional representation of the various materials.
Sketch the conventional representation of the different engineering materials.
9. Draw the triple start square threads with D as 30 mm.
10. Draw sectional front view and side view of Cotter joint with socket and spigot ends taking d=30 mm.
11. Draw sectional front view and top view of double riveted, zig zag joint with dia of rivet as 10 mm.
12. Draw two views of locking the nut with set screw if D= 30mm.
13. Draw sectional front view and side view of the Cotter Joint with a gib of 40 square.
14. Draw sectional front view and top view of double riveted, zig zag joint with dia of rivet as 10 mm.
15. Draw two views of hexagonal headed bolt and nut and square headed bolt along with nut. (D=30mm).
16. Draw two views of hexagonal headed bolt and nut and square headed bolt along with nut. (D=30mm).

17. Draw the sectional front view and top view of the double riveted double strap zig zag butt joint with dia of
the rivet as 14 mm.

18. Draw at least four types of thread profiles taking pitch as 20 mm.

19. Draw sectional front view and side view of Cotter joint with socket and spigot ends taking d=30 mm.
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20. Answer any Two of the following by drawing proportionatediagrams:

Single riveted, double strap butt joint for plates of 12 mm thickness with cover plate thickness of 10 mm
ii.. Mu coupling to connect two shafts of 50mm diameter.

iii. Foot step bearing for a shaft of 75 mm diameter.

21. Answer any Two of the following by drawing proportionatediagrams

Triple riveted single strap zig-zag butt joint to connect two plates of 12mmthick.
Flange coupling to connect to shafts of 20 mm diameter.

22. Answer any Two of the following by drawing proportionatediagrams

Triple riveted single strap zig-zag butt joint to connect two plates of 12mmthick.
Flange coupling to connect to shafts of 20 mm diameter.

23. Answer any Two of the following:

Draw plan and sectional elevation of a chain type double - riveted lap joint. Take the diameter of rivet as 18
mm.

Sketch a Knuckle joint showing sectional front view and top view to connect two rods of 40 mm diameter.

Draw half sectional view from the front and side view of a mu coupling to connect two shafts of 30 mm
diameter.

24. Answer any Two of the following:

Draw front view with top half in section and side view of a socket and spigot type of cotter joint to connect two
rods of 25 mm diametereach.

Draw sectional front view and top view of double riveted, double cover butt joint, zig-zag riveting to join plates
of thickness 16 mm.

Draw proportionately a hexagonal bolt with nut. Take the diameter of the bolt as 25 mm.
25. Answer any Two of the following:

26. Draw half sectional view from the front and side view of a flange coupling to connect two shafts of 25 mm
diameter.

27. Draw plan and sectional elevation of double riveted lap joint, chain riveting, taking 12mm diameter rivet.

28. Draw half sectional front view and side view of a foot step bearing for 40 mm diameter.
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29. Answer any Two of the following:

i. Draw plan and sectional elevation of a double — riveted lap joint (chain riveting) taking diameter of rivet as 20
mm.

ii.Sketch two views of cotter joint with a gib to connect two square rods of side 30 mm with proper dimensions.

iii.Draw half sectional front view and side view of a rigid flange coupling to connect two shafts of 30 mm
diameter.

30. Draw two views of knuckle joint with properties to connect two shafts of 25 mm diameter.
31. Draw single strap butt joint of two rows zigzag to connect two plates of 5 mmthick.

32. Draw protected flange coupling to connect two shafts of 50 mm diameter.

33. Draw spigot and socket type of pipe joint to connect 30 mm diameter pipes.

34. Draw double riveted lap joint zigzag type to join 15mm plates.

35. Draw flexible flanged coupling to join two shafts of 100 mm diameter.

36. Draw a footstep bearing for a shaft of 150 mm diameter.

37. Draw a collar bearing to a shaft of 50 mm diameter.

38. Draw a sleeve and cotter joint to connect two shafts of 30 mm diameter.

39. Draw a triple riveted single strap butt joint to connect two plates of 15 mmthickness.

40. Draw a Plummer block for a shaft of 25 mm diameter.

41. Draw a double riveted double strap chain type butt joint to connect plates of 20 mmsize.
42. Sketch square headed bolt with a nut and washer

43. Draw two views of knuckle joint with properties to connect two shafts of 25mm diameter.
44. Draw single strap butt joint of two rows zigzag to connect two plates of 5mm thick

45. Draw spigot and socket type of pipe joint to connect 30 m diameter pipes
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UNIT-2
ASSEMBLY DRWING

£y




COURSE OBJECTIVES

CO4: students learn about the drawings of assembled views for
the part drawings of the following using conventions like
Engine parts.

UNIT -2 COS5: students learn about the drawings of assembled views
for the part drawings of the following using conventions like
machine parts, Valves.

COURSE OUTCOMES

Students acquire the knowledge on how to assembly of different parts.
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NO OF LECTURE HOURS:

LECTURE LECTURE TOPIC

1. Engine parts
2. machine parts
3. Valves

DEPARTMENT OF MECHANICAL ENGINEERING

UNIT-2

ASSEMBLE DRAWING

KEY ELEMENTS

stuffing  box, cross head,
Eccentric, Petrol Engine
connectingrod

Screws jack, Machine Vice,
Plummer block, Tailstock

spring loaded safety valve, feed
check valve

LEARNING OBJECTIVES

1. Understand the PART
drawing  of  assembly
components (B2).

2.Apply the assembly
procedure (B3)

1. Understand the PART
drawing of  assembly
components (B2).

2.Apply the assembly
procedure (B3)

1. Understand the PART
drawing of  assembly
components (B2).

2.Apply the assembly
procedure (B3)



ENGINE PARTS
1) STUFFING BOX:
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Fig. Stuffing box
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Parts list:

Part No. Nam e Matl Qty
1 Body Cl 1
2 Gland Brass 1
3 Bush Brass 1
4 Stud MS 2
Nu t,
5 M12 MS 2
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STEAM ENGINE CROSSHEAD:

Crosshead is used in horizontal steam engines for connecting the piston rod and connecting rod.

160

1:25 V
R30 -.+.1
RS S T J. X ©| 925
2 : t
-1 T +-- \\‘ H R25 l 1
; 932
aF 138
T H
ER]
[ 4 B i
= e
— / ~ Parts list
e

N . Q _.l 25| 1 .| Part No‘ Name \ Matl I Qty ]
g H-——+—F & 1 Block cs | 1
- o 7 2 Piston rod mMs | 1
3 Gudgeon pin MS 1
. 8 8 4 | siideblock a | 2
e ’J 5 Cotter MS 1

® (&2 ® .

¢ Fig-18.2 Steam engine crosshead
Figure 18.2 shows the part drawings of a steam engine crosshead. The crosshead, with the help of slide

block 4, reciprocates between two guides provided in the engine frame. The gudgeon pin 3, connects
the slide blocks with the crosshead block 1. This acts as a pin joint for the connecting rod (not shown in
figure). The piston rod 2 is secured to the crosshead block by means of the cotter 5. The assembly
ensures reciprocating motion along a straight line for the piston rod and reciprocating cum oscillatory

motion for the connecting rod.
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CROSSHEAD:

Figure shows the details of another type of steam engine crosshead. It consists of a body or slide block
1, which slides in-between parallel guides in the frame of the engine. The piston rod end 2 is fitted to
the crosshead with the help of bolts 5 and nuts 6 and 7 after placing the brasses 4, and cover plate 3
in position.

// ' $28 | / | T 7/ $28 : /,
W D)) T
6. -+ : -] !
g OB @ - ren iy oy é:}/

32 76 [ 32 L 76
@ 3450 @ 90 :

112 o 204
\hﬁ S.NO Name Matl | Qt
No. y
v,

. w 1 | Body ClL| 1
28,1120, 2 | Rodend MS | 1
@ @ 3 | Coverplate | MS | 1

4 | Brasses Bas| 1
i \ 5 | Bolt — 2
- { 6 | Nut — 2
7 | Lock nut — 2
1221 \_SNUG. _ @ 65

Fig.Crosshead
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ECCENTRIC:

It is used to provide a short reciprocating motion, actuated by the rotation of a shaft. Eccentrics are
used for operating steam valves, small pump plungers, shaking screens, etc. The components of an
eccentric are shown in isometric views Fig. for easy understanding of their shapes. Rotary motion can
be converted into a reciprocating motion with an eccentric, but the reverse conversion is not possible
due to excessive friction between the sheave and the strap. The crank arrangement, in a slider crank

mechanism however, allows conversion in either direction.

Details of an Eccentric

CONNECTING ROD

PETROL ENGINE CONNECTING ROD




Assembly of connecting rod:

M L o]

Fig. Petrol engine connecting rod

195 \ *‘
- —
] 8’ “'?-l i
E-Hal & v
S i | E72)
i
N 319
o e
& 8 |
|
3 1 4
X=X !
o of ' , DIAG,
H * DRILLCSK
; Ivl‘% : 28
7 |z |
e 7 |
Parts list
Part No. Name Matl. | Qty.
1 Rod FS 1
2 Cap FS 1
3 Bearing brass GM 2
4 Bearing bush PBronze | 1
5 Bolt MCS 2
6 Nut MCS 2
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OTHER MACHINE PARTS:

SCREW JACK: Screw jacks are used for raising heavy loads through very small heights. Figure shows
the details of one type of screw jack. In this, the screw 3 works in the nut 2 which is press fitted into
the main body 1. The Tommy bar 7 is inserted into a hole through the enlarged head of the screw and
when this is turned, the screw will move up or down, thereby raising or lowering the load

i KNURLEE
/RS > g
100
275
SQTHD, ; . 8. aies
DIA38%7 ™ 32 Mg
- L §
3
488 ® ®
470 -J%
3 A 2 Parts it
- | ) Part No, Name Matl | Qty
N/ ’ 1| Body I
N ? 2| Nut oM | 1
5 . - 3 | Screw MS | 1
@ |- i |
— s 4 |Cup cs | 1
@ o | : 5 Washer MS 1
B o ' 3 6 |Screw MS | 1
7 R 43
= ’ W= 7 | Tommybsr MS [ 1
$100 =
RS =
1
7 o
fﬁ%— SQTHD, |
el DAzexT

* Screw jack
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MACHINE VICE:

The details of a plain machine vice are shown in Fig. It consists of the base 1 which is clamped to the
machine table using two T-bolts. The sliding block 3 is fixed in the centre slot of the base by means of
the guide screw 4. The movable jaw 2 is fixed to the sliding block with four screws 8 and 7. One of the
serrated plates 5 is fixed to the jaw of the base by means of screws 6 and the other to the movable jaw
by the screws 7. One end of the guide screw is fixed to the base by means of the washer 9 and nut 10
(not shown in figure). The movable jaw is operated by means of a handle (not shown) which fits onto

the square end of the guide screw
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Parts list
Part No, Name Mai | Qty
Base Cl 1
Movable jaw Cl 1
§ | Sliding block c 1
4 | Guide screw MS 1
5 | Serated plate MS 2
i | CSKScrew34long MS 4
i T CSKScrew30long MS | 2
g o i |CSKScew50kng | MS | 2
/ ¢ | Washer320¢6 MS | 1
=====\% 10| Nuth20 MS | 1

Fig. Machine vice

PLUMMER BLOCK:
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DIA 18
Parts lisi R L8
SL No Name Nt [aty.| |
1 Base Cl 1
2 Bearing brass | Bronze | 1 U | ]
3 Bearngbrass | Bronze | 1 o2 ] )
$16 - 54

+ | cap cl 1 L B -
5 Bolt with nuts MS 2 - Oled H '?' : 960

’ b ek :

T !
EZ E o6

bearing-manufacturer.
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LATHE TAIL-STOCK:
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Body

Barrel

Spindle with washer & nut
Centre

Spindle bearing

Hand wheel

Clamping lever

Stud

Feather key

Screw
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VALVES:

STEAM STOP VALVE:
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Steam stopvalve

i N
R RRZY 7
1 V|
O O -
H\
O Ly O
Sl Name Matl. | Qt
No. Y.
T [ vaive body CI I
2 | Bonnet Brass| 1
3 h’g‘jﬁ{]euning nut| MS | 1
4 | Gland Brass| 1
5 Sleeve MS 1
6 gl?,”ﬁ{l PDOX /-\EASES 1
/ packing o?s 1
Stem witn
8 E\(:r[ewt MS 1
ctuatin
9 screw end MS 1
10| Screwed Brass| 1
sleeve
11| Valve seat GM 1
12| Screw MS 1
13| Hand wheel Cl 1
14| Nut MS 1




APPLICATIONS
CHECK VALVE

SPRING LOADED SAFETY VALVE
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Water, Oil Pumps

Industrial Processes

Domestic use
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Fig. spring loaded safety valve
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3 | Valve GM| 1 | 10 | Lever FS| 1
4 | Cover Cl| 1] 11 | Fulcrumpin I\él 1
5 | Coverbush |Bfa| 1| 12 | Weight Cl| 1
S
6 | Spindle MS| 1| 13 | Lever pin M| 1
S
7 | Toggle MS| 1| 14 | Stud with — | 6
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M20
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Fig. spring loaded safety valve




FEED CHECK VALVE:

It is used in boilers to regulate the supply of feed water and to maintain the water level. It is fitted

close to the boiler shell and in the feed pipe line. Figure shows the details of a feed check valve. The

valve prevents water from being returned to the supply line, duetosteam pressure in the boiler.

Hence, it functions like a non-return valve.
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10 (\\‘_ 8
| Na IVI(T.L v,
R TS
0. me
1 BOdy Cl 1
2 | Cover cl 1
3 | Spindle MS | 1
4 | Valve oMl 1
5| Valve seat |GM | 1
6 | Gland oMl 1
7| Hand wheel| CI | 1
8 | Stud MS 6
9 | Stud MS y)
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Feedshasl Valoe

www.askpowerplant.com
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AIR COCK:

This valve is used to control air or gas supply. The details of an air cock are shown in Fig. It consists of a
plug 2 which is inserted into the body 1, from the bottom. The rectangular sectioned spring 4 is placed in
position at the bottom of the plug and seated over the screw cap

3. The screw cap is operated to adjust the spring tension. Lever 5 with square hole is used to operate

the cock. By a mere 90° turn, the cock is either opened or closed fully.
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Part No. Name Matl Qty _\ - e = =]
1 Body Gl 1
2 Plug Gl l
3 4 Lol al i
3 Screw cap MS ] : - 5 ot
4 Spring Spring S 1 t 4 -
5 Lever FS 1 -
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INDUSTRIAL APPLICATIONS:
1 Marine Gas-Tight Bulkhead Stuffing Box between Pump and Engine Room.

ABS \@ RINA ClassNK @

S
e - A

Ms_Angela Yeh
Email: sales@huang-gong.com Mobile: +86-577-67319155
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Pistons used in Automobile

T

SCREW JACK is used for lifting the load.

Machine Vice:
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Plumber block

Lathe tail stock used in industries for different operations

Spindle speed
selector Spindle Tool post
(with chuck

Carrlage

Ways
Coampound Dead center
rest Tallstock  quill

Tallstock  assembly

Headstoc k
assembly

Cross
shide

Handwhee!

Apron

Feed Chip

selector pan Lead screw

Sphit-nut Clutch

Clutch Feed rod

Longltudinal &
transverse  foed control

Feed Check valve

FEED CHECK VALVE

Feed check valve
works as NRV (Non-
return valve).
Prevents the back
flow of water from
the boiler when the
feed water pump is
either not working or
iNn case of its failure.
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Steam stop valve

Water, Oil Pumps

Industrial Processes

APPLICATIONS "
CHECK VAlVEnF ['

Domestic use
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Code No: R15A0310 R15

MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY
(Autonomous Institution — UGC, Govt. of India)
Il B.Tech Il Semester supplementary Examinations, April/May 2019

Machine Drawing
(ME)

Roll No

Time: 3 hours Max. Marks: 75
Note: This question paper contains two parts A and B

Part A consists of three Questions, answer any two questions. Each question carries
15 marks.

Part B consists of one question which is compulsory. Which carriers 45 marks.

*kkk

Part-A (30Marks)
Answer any two of the following (2x15=30M)

3. Draw the conventional representation of following materials
(@) Porcelain  (b) Fiber (c) Lead (d) Petrol (e) Copper
4. Draw the single riveted single strap Butt joint of plate thickness as 12 mm .

Draw the half-sectional front view and side view of journal bearing which can accommodate 40 mm
diameter shaft.

o

Part-B (45Marks) (1x45=45M)
6. Assemble the parts of spring loaded safety valve as shown in the figure and draw
a) Sectional front view

b) Top view

P.T.O
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Parts list
Sl. No. Name Matl. | Qty.

1 Valve body cl 1

2 | Lever MS 1

3 Valve GM | 1

4 Fulcrum bolt MS 1

5 Fulcrum pin MS 1

6 Stem MS 1

7 Flange Cl 1

8 Tensionspring | HCS | 1

9 Tension adjusting
bolt with nut MS 1
10 | Screw MS [ 3

Fig. Spring loaded safety valve
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Code No: R17A0310 R17

MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY
(Autonomous Institution — UGC, Govt. of India)
Il B.Tech | Semester Supplementary Examinations, May 2019

Machine Drawing
(ME)

Roll No

Time: 3 hours Max. Marks: 70
Note: This question paper consists of 2 parts. Answer any TWO Questions from part-A, Which
carries of 28 marks and Part-B consist of one question which is compulsory which carries 42 marks.

Part- A (28 Marks)
Answer any two of the following (14*2=28)

1. Draw the sectional front view of a universal coupling joining two shafts of diameter 50 mm. Show the
dimensions.

2. Draw the sectional view from the front and top view of a single riveted single strap butt joint with plates
of thickness 15 mm.

3. Sketch the sectional front view of rag foundation bolt of diameter 25 mm. Show the proportionate
dimensions in the drawing.

Part-B (42 Marks) (1*42=42M)

4. Develop the assembly drawing views as mentioned below of Screw Jack using the part drawings shown
in Figure.1.
M Half-Sectional Front View
(i) Top View

Figure 1. Details of Screw Jack
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8 o ~ 2 X 6 Screw Ms 1
] ol 7 Tommy bar Ms 1
— J 5 .
= |
R8 >
= S ®
00 SQ THD,
140 % S
——— R——— DIA 38%7

s DEPARTMENT OF MECHANICAL ENGINEERING



R17
Code No: R17A0310
MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY

(Autonomous Institution — UGC, Govt. of India)
Il B. Tech | Semester Regular Examinations, November 2018

Machine Drawing
(ME)

Roll No

Time: 3 hours Max. Marks: 70
Note: This question paper Consists of 2 parts. Answer any two questions from Part-A, which
carries of 28 Marks and Part-B consists of one question which is compulsory which carries 42
marks.
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Part- A (28 Marks)
Answer any two of the following (14*2=28)
5. Draw the three views of a hexagonal headed bold of nominal diameter 20 mm and length 80 mm with a
hexagonal nut and washer.
6. Draw the conventional representation of the following materials.
(b) Cast iron (b) Lead (c) marble (d) glass (e) water (f) concrete (g) wood

7. Draw the sectional front view and top view of a double riveted double strap chain Butt Joint to joint two
plates of thickness 10 mm.
Part-B (42 Marks)
(1*42=42M)

8. Develop the assembly drawing views as mentioned below of an Eccentric using the part drawings shown
in Figure.1.
(iii) Half-Sectional Front View with top half in section
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(iv) Side view from right
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20 F Part No. Name Matl Qty
H =11 g2 © 1 Straps ] 2
1 43 U = sl 32 2|z 2 Sheave a 1
65 70 3 Packing striip | Leather | 2
@ 4 Strap boit MS 2
5 Stud with nut | MS 2
6 Eccentricrod | Forged | 1
steel

Figure.1 Details of Eccentric
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MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY
(Autonomous Institution — UGC, Govt. of India)
Il B.Tech Il Semester supplementary Examinations, Nov/Dec 2018

Machine Drawing
(ME)

Roll No

Time: 3 hours
Note: This question paper contains two parts A and B

Part A is consists of Three questions among them Two questions should be answered
Which carriers 30 marks.

Max. Marks: 75

Part B Consists of one question, which is compulsory, which carries 45 Marks.
E X 2 2 2 2
Part-A (30Marks)

Answer any two of the following (2x15=30M)
7. Draw the following material conventions

(i) CI (ii) Water (iii) Wood (iv) concrete (v) Leather
Draw front view and top view of double riveted zig-zag lap joint of 10mm plate thickness.
Draw the sectional front, top and side view of a knuckle joint to join two rods of diameter 30 mm each.

Part-B(45Marks) (1X45=45M)

10. Assemble all the parts of the stuffing box for a vertical steam engine, show the fallowing figure
and draw

a) Half sectional view from the front, with left half in section

b) View from above. All dimensions are in mm
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Parts list
Part No. Mame Matl | Qty
1 Body Cl 1
2 Gland Brass | 1
3 Bush Brass | 1
4 Stud MS 2
5 MNut, M12 MS 2
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