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Work Load - Odd Semester 2018-20

Course Lecture /
S.NO. Teacher's Name Cod Coursa Name Semester K Total
Mr.R.Ramesh Babu |ME6703  |Computer Integrated Manufacturing Systems VH 4 g
1
{2+0) ME8501 Metrology and Measurements v 4 [
=
MES351  |Manufacturing Technology - | i 3
Mr.C Saravana Kumar|GES757 | Tolal Quality Management Vil 4
2 MES361  |Manufacturing Technology 1 Lab Hi] 4 17
(2+2) MEB511  |Kinematics and Dynamics Laboratory A 4
TATS v 2
{ MEB593  |Design of Machine Elements v 4
Mr.A Dinesh Antony
ME8152  |Engineering Graphics | 6
3 I = 16
(2+2) IME(:‘51 3 Metrology and Measurements Laboratory \% 4
IME6713  |[Comprehension vl 2
MES8391 Engineering Thermodynamics 1} 5
Dr.AAnl Selvan | - =
4 MEG701 Power Plant Engineeering Vil 4 16
(3+0) MES585 | Thermal Engineering- li \' 4
_ TATS il 3 |
’ME8594 Dynamics of Machines A 5
Mr.R.Manickam .
CEB83%4 Fluid Mechanics and Machinery i 5 |
- 17
s (2+2) ME8381 |Computer Aided Machine Drawing i] 4 :
| ME6711 |Computer Aided Simulation & Analysis Lab vil 3 |
| MrJS Veera |MEB702  |Mechatronics il 4 ;
Jegatheeshwaran oviss)  |Lean Manufacturing v 4 i
6 -
(3+1) MEB152  |Engineering Graphics 1 6 |
ME6712  |Mechatronics Lab Vi 3 !
Mr.Josepe=h Ravi MEB005 -. Process Planning & Cost Estimation vil 4
Selvan MES361 | Manufacturing Technology - | I 3 "
7
(2+1) ME8512  |Thermal Engineering Laboratory v 4
|
Time ator /, CIPAL

frishnan, ME.
Principal

Indra Ganesan College of Engineering

IG Valley, Madurai Main Road
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Hi SEMESTER

SL.NO |COURSE CODE |

COURSE NAME

TPeRIODS | L T | P C

EORY

1 |MAS8353 |Transforms & Partial Differential Equations 4 4alo0/o| 4
2 |ME8391 |Engineering Thermodynamics 5 3/2/0/ 4
3 |CE839%4 Fluid Mechanics & Machinery 4 |4lolol s
a4 |[MES351 Manufacturing Technology [ 3 3/0/0]|3
s |EE8353 Electrical Drives & Control 3 3/0/0]3
PRACTICAL
1 |[ME8361  |Manufacturing Technology Lab1 4 0/0/4]2
2 |MES8381 |Computer Aided Machine Drawing 4 |olola] 2]
3 |BE8361 Electrical Drives & Control Lab | 4 0042
4+ |HS8381 |Interpersonal Skills / Listening & Speakiny | 2 loloj2]1
V SEMESTER
[PERIODS [L T [P |C

[SLNG |COURSE CODE |COURSE NAME

Indra Ganesan College of ENg

1G Valley,
Manikandat

THEORY
ME8595 | Thermal Engineering - II 3 |3lolo|3
2 |ME8593 |Design of Machine Elements 3 [3lc|lo]3
3 ME8501 Metrolopy & Measurements 3 alolol 3
4 |ME8594 |Dynamics of Machines 4 4/0/0]| 4
s |OIM552  [Lean Manufacturing (Open Elective-I) 3 |3o0lo|3
PRACTICAL ]
1 |[MES851! Kinematics and Dyvnamics Laboratory 4 olol 4| 2
| 2 |ME8512 Thermal Engineering Laboratory | a4 |olola4 2
3 |ME8513 |Metrology & Measurements Laboratory | 4 lololai2
Vil SEMESTER
SLNO |COURSE CODE |COURSE NAME [PERIODS L T [P [€
THEORY i
1 |ME6701  |Power Plant Engineering 3 [3lelol 3
2 |ME6702  |[Mechatronics B 3 |3 0|0 3
3 |ME6703 Computer Integrated Manufacturing Systems 3 3/0i0| 3
4 |GE6757 Total Quality Management 3 |s3|/olo| 3
s |ME6005S |Process Planning Cost Estimation (Elective-IT) 3 |3/a 0] 3
¢ |ME6012 |Maintenance Engineering (Elective-IIl) 3 i3lolol3
PRACTICAL
1 |ME6711 Simulation & Analysis Lab 3 glols
| 2 \ME6712 _ |Mechatronics Lab glo|3| 2|
3 |ME6713  |Comprehension 0 21
Dr.G. Balaltrishnad, ME, Ph.D-
principal

ineering

Madurai Main Ro’afﬁ
Trichy-620 02



MEB8593 DESIGN OF MACHINE ELEMENTS

wr
© -
ov

OBJECTIVES
To familiarize the various steps involved in the Design Process
To understand the principles involved in evaluating the shape and dimensions of a component

to satisfy functional and strength requirements.
To leamn to use standard practices and standard data
To learn to use catalogues and standard machine components

(Use of P S G Design Data Book is permitted)

UNIT | STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 9
introduction to the design process - factors influencing machine design, selection of materials
based on mechanical properties - Preferred numbers, fits and tolerances - Direct, Bending and
torsional stress equations — Impact and shock loading - calculation of principle stresses for various
load combinations, eccentric loading — curved beams - crane hook and ‘C’ frame- Factor of
safety - theories of failure — Design based on strength and stiffness — stress concentration —

Design for variable loading.

UNIT Il SHAFTS AND COUPLINGS 8
Design of solid and hollow shafts based on strength, rigidity and critical speed — Keys, keyways
and splines - Rigid and flexible couplings.

9

UNIT TEMPORARY AND PERMANENT JOINTS
Threaded fastners - Bolted joints including eccentric loading, Knuckle joints, Cotter joints —
Welded joints, riveted joints for structures - theory of bonded joints.

UNIT IV ENERGY STORING ELEMENTS AND ENGINE COMPONENTS 9
Various types of springs, optimization of helical springs - rubber springs - Flywheels
considering stresses in rims and arms for engines and punching machines- Connecting Rods and

crank shafts.

UNIT V BEARINGS 9
Sliding contact and rolling contact bearings - Hydrodynamic journal bearings, Sommerfeld

Number, Raimondi and Boyd graphs, — Selection of Rolling Contact bearings.
TOTAL: 45 PERIODS

Dr. G. ﬁa%a PhD.

Principal '
Indra Ganesan College of Engineering

1G Valley, Madurai Main Road
Manikandam, Trichy-620 012.
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OUTCOMES:

Upon the completion of this course the students will be able to

CO1 Explain the influence of steady and variable stresses in machine component design.

CO2 Apply the concepts of design to shafts, keys and couplings.

CO3 Apply the concepts of design to temporary and permanent joints.

CO4 Apply the concepts of design to energy absorbing members, connecting rod and crank
shaft.

CO5 Apply the concepts of design to bearings.

CO6 Apply the concepts of design to transmission elements.

TEXT BOOKS: _
1. Bhandari V, "Design of Machine Elements”, 4* £dition, Tata McGraw-Hill Book Co, 2016.
2. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical

REFERENCES:
1.

IR S

Engineering Design’, 9th Edition, Tata McGraw-Hil, 2011.

Alfred Hall, Halowenko, A and Laughlin, H. “Machine Design’, Tata McGraw-Hill

BookCo.(Schaum's Outline), 2010 ¢
Ansel Ugural, “Mechanical Design — An Integral Approach”, 15! Edition, Tata McGraw-Hill Book

Co, 2003.
P.C. Gope, “Machine Design — Fundamental and Application”, PHI learning private Itd, New Delhi,

2012.
R.B. Patel, “Design of Machine Elements”, MacMillan Publishers India P Ltd., Tech-Max

Educational resources, 2011. th
Robert C. Juvinall and Kurt M. Marshek, “Fundamentals of Machine Design”, 4 Edition, Wiley,

2005
Sundararajamoorthy T. V. Shanmugam .N, “Machine Design’, Anuradha Publications,

Chennai, 2015.

Dr. G. Balakrishnan, M.E, Ph.D,
~ Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 12,
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DEPARTMENT OF MECHANICAL ENGINEERING

" Lecture Schedule

Degree/Prograny. B.E / MECHANICAL  Course code &Name: ME 8593-Design of Machine Element
Duration: Dec 2019 - Apr 2020 Semester: V Faculty: Mr. C. Saravana Kumar

AIM:

To expose the students to basics mechanics of metal cutting, turning, reciprocating & CNC machines
and programming of CNC machine tools.

OBJECTIVES:
To impart knowledge on

(i) To familiarize the various steps involved in the Design Process
(ii) To understand the principles involved in evaluating the shape and dimensions of a

component to satisfy functional and strength requirements.
(i) To learn to use standard practices and standard data
(iv) To learn to use catalogues and standard machine components

PREREQUISITES: Design of Machine Element

COURSE QUTCOMES:

After the course, the student should be able to: o -
[ co | o _ Course Outcomes T POs___ [PSOs
€213 ' Explain the influence of steady and variable stresses in machine | 2,4,7,8,9 . 1,23 i
| _ | component design. i o | i
{ C213.2 | Apply the concepts of design 10 shafts, keys and couplings. 12,789 1_2.3_1'

. C213.3 | Apply the concepts of design to temporary and permanent joints. 12,789 L 1,23 |
(@1‘3.4 + Apply the concepts of design to energy absorbing members, conmecting l 2,4,7.8,9 1,23 |
L rod and crank shaft. o { o i
"C213.5 | Apply the concepts of design to bearings. - 124989 1,2,3 |
['C213.6 | Apply the concepts of Rolling Contact bearing for selective application | 2,4,7.89 1,23 |
1& S.No | Date ; Period | o Topics to be Coverei - wi P]io:ﬁf; ]
 UNIT -I - STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS [
b - - - Targg%peﬁods :09 .
"1 01,0719 [ 3 [Introduction to the design process L _l.m ”,4

" l 02.07.19 : " factors nfluencing machine design, selection of materials based on i

2 07.19 | 1 rreckanical . Tl

| I~ mechanical propetties o - o

|73 040719 | 7 Preferred numbers, fits and tolerances - Tl
4 | 050719 1 | Direct, Bending and torsional stress equations N T Y l
5 | 08.07.19 | 3 |Impact and shock loading 3 ¢
| 6 1 calculation of principle stresses for various load combinations, R2 ‘

. 09.07.19

D 1 | eccentric loading _ i ) —

L

o~
-

-

”
Dr. G. Balakrishnan, ME, Ph.D,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



UNIT I - TEMPORARY AND PERMANENT JOINTS

[ 7 [ 110719 ] 7 |curved beams | R2 |
8 |12.07.19 | 1  crane hookand ‘C’ frame - | R
| 9 | 150719 | 3 | Factor of safety - theories of failure R2
10 | 16.07.19 1 __ | Design based on strength and stiffness T
11 [ 18.07.19 | 7 _ | stress concentration and Design for variable loading Ti
12 [ 19.07.19 | 1 | Problems T1
UNIT I -SHAFTS AND COUPLINGS Ta_rget periods :09
13 | 22.07.19 [ 3 | Design of solid and hollow shafts based on strength_ Tl
14 | 23.07.19 1 | Design of solid and hollow shafis based on rigidity i Ti
15 1 2507.19 | 7 . Design ofsolid and hollow shafis based on critical speed LT
| 16 [ 260719 | 1 | Keys Lo
§ 17 29.07.19 | 3 | keyways B 1 RI
| 18 [30.07.19 | 1 | splines | T RI
| 19 1310719 | 7 |Rigid couplings. | _RI
{20 | 02.08.19 | 1 | flexible couplings R1
| 21 05.08.19 3 | Problems on strength ) T1
;'_ 06.08.15 | 1 | Problems on rigidity and critical speed : TI |
| 08.08.19 7 | Problems on couplings B - | T1 :
ff - _Target Periods :09

| 09.08.19 | 1 | Threaded fastners . - Tt

25 .12.08.19 | 3 | Bolted joints including eccentric loading B TI

26 "_; 13.08.19 | 1 | Knuckle joints B ) B Tl

16.08.19 | | | Cotter joints , - o T1

28 19.08.19 | 3 | Welded joints T1
20 200819 | 1 |riveted joints for structures _ B - T
30 | 22.08.19 | 7 | theory of bonded joints N _ I N ¥

31 | 23.08.19 | 1___m Problems on Bolted joints B R3

32 | 260819 | 3 | Problems on Knuckle joints B | R3
1733 | 27.08.19 | 1| Problems on Cotter joints T R’
| 34 1290819 | 7 | Problems on Welded joints - | R2
35 1300819 | 1 | Problems on Riveted joints for structures - R3 7
| UNIT IV _- ENERGY STORING ELEMENTS AND ENGINE COMPONENTS Target Permds 09 |

! 36 | 02.09.19 | 3 | Various types of springs ] T2

[ 37 [ 03.09.19 1__| optimization of helical springs T2
{38 | 05.09.19 7 | rubber springs T2 |
39 | 06.09.19 1 | Flywheels considering stresses in rims i T2 §
|40 1 09.09.19 | 3 ’ Stresses in arms for engines o o B i k2 =

|__41 [10.09.19 | 1 7 Stresses in punching machines - o L T2
| 42 | 12.09.19 | 7 | Stresses in Connecting Rods o T2 |
’743 13.09.19 | 1 Strcsses in Crank shafts l R4
44 | 1609.19 | 3 | Problems B B | R4
| 45 [17.09.19 | 1 | Problems - T R4

| UN {T ~ BEARINGS ) __Target Periods:09

46 | 19.09.19 | 7 | Sliding contact and rolling contact bearings T2 |
47 | 20.09.19 | 1 | Hydrodynamic journal bearings T2 |
48 | 23.09.19 | 3 | Sommerfeld Number, Raimondi and Boyd graphs T2 |
49 | 2409.19 | 1 | Selection of Rolling Contact bearings - T2

50 | 26.09.19 | 7 | Problems ~ = ol T2
Ay A - o

| \ Py /
/
Dr.G. Balakrlshnan, M.E, Ph.D.,
Principal

Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manitandam, Trichy-620 012.



51 | 27.09.19 | 1 [Problems

Content Beyond the Syllabus

‘ 52 | 300919 [ 3

[ Machine Design Modern Techniques & Innovative Technologies

Book Reference - Text Books

Sl Title of the Book | Author Publisher Year
Design of Machine 4th Edition, Tata
1. I-lements Bhandari V, McGraw-Hill Book Co  [2016.
pseph Shigley, Charles
NMechanical Mischke, Richard Budynas 9th Edition, Tata
2. Fneineerine Desien  pind Keith Nisbett McGraw-Hill 2011,
Book Reference — References
St Title of the Book Author Publisher Year
Tata McGraw-Hill
Alfred Hall, Halowenko, |[BookCo.(Schaum’s
1. Machine Design A and Laughlin, H. Outline) 2010
Mechanical Design — An 1st Edition, Tata
2 Integral Approach Ansel Ugural McGraw-Hill Book Co  2003.
Machine Design —
Fundamental and PHI learning private Mtd,
3. Application P.C. Gope New Delhi 2012
MacMillan Publishers
Design of Machine India P Lid., Tech-Max
3 Flements R.B. Patel L.ducational resources 2011
Fundamentals of Machine|Rebert C. Tuvinall and
5 Design Kurt M. Marshek 4th Edition. Wiley 2005
Sundararajamoorthy T. V. |{Aruradha Publications,
3 Machine Design Shanmugam N, Chennai, 2015
Website Refereice:

hitps://archive.nptel.ac.in/courses/112/105/1 12105124/
https://www.ucpesbam.in/public/images/lecture_notes . pdf/77680-DME%20LECT NOTE-

converted.pdf
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INDRA GANESAN COLLEGE OF ENGINEERING

IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu — 620 012, India
(Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai-25)

DEPARTMENT OF MECHANICAL ENGINEERING

Proof of Conduct of Content Bevond Syllabus(CBS)

Name of the Faculty : Mr.C.Saravana Kumar Course Code & Name: MES593 Design of M/c Elements
Degree & Program: B.E. /Mechanical Semester: V Academic Year: 2019 -2020 /ODD

TOPIC: MACHINE DESIGN MODERN TECHNIQUES AND INNOVATIVE TECHNOLOGIES
INTRODUCTION:

The manufacturing sector is facing a challenge in this 21 century to continue developing their business by applying
a new and innovative production technology and system. This is to help thenovel ways of manufacturing process to
move forward, where, the Machine Design will feature and compile the newest product line with an inventive
technology to keep modernized techniques at the top of mind for our OEMs, end-users, integrators, and the entire
supply community. This research paper will explore how the simulation derived model of Mechatronic could
manage the most complex scheme of the machinery profile with a systematic approach by understanding the
concept with precise machine design actions, dynamic behavior, and effective interaction with the various
components of the machine. Mainly, the Mechatronic engineers will unite the mechanics and electronics principles
and compute them to generate more economical,a simpler, and reliable system.

Keywords: Machine Design, Innovative Machining Technologies, Mechatronic Engineers, Smart Machines

There is a mounting demand for more complex systems, development of new product lines. The productivity of
manufacturing machines, which have created a steady growth of technological significance, necessitates the new
ideas with an appropriate application in the production and development process. The system offers better
possibilities of optimizing and evaluating the dynamic movement, action and performance of the entire automated
arrangement in the preliminary stages of the machine design process. The smart machines can take decisions
regarding the manufacturing processes in real-time with sufficient adaptive controls. All the machine design
simulations are based on Mechatronic model, which processes and implements complex structures and systems with
a dynamic behavior, better understanding, and effective interactions of all the components (Wang & Li, 2010).
Mechatronics, is a multidisciplinary engineering branch that focuses on both mechanical and electrical engineering
systems, including the combination of telecommunications, computer "systems, robotics, electronic control
arrangements, and product engineering (Abed, Abdullah, & Dikhil, 2019). Their effective interaction influences
different machine components and achieves precision machine dynamics to produce better quality components.
There are distinguishing features of Mechatronic system that can be demonstrated by an intensive integration of all
the systems (Yun & Li, 2011). It optimizes the entire manufacturing process and production line, by an effective
machine component to interact and influence the complete control system, while machine component design process
continues with the coordination of the frame structure of - ;upn;ne{:nd feed drive (Huang & Tang, 2012).
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Investigating the problem of modern techniques in Machine Design
Disruptive innovations in optimization of machine design are motivated by the modern, emerging

trends. The computer science progress and improvements in mathematics have helped more elaborate

optimization scenarios to include ever more features of physics. Previously, machine design was
corresponding to magnetic performance, while the modern techniques involve synchronized

investigation of mechanical and electrical engineering, together with power electronics, rotor

dynamics, and control features are included (Aiyu Gu, et al,, 2019). The engincering and material
science have brought new dimensions to the impact of manufacturingin the optimization process, when

the unavoidable tolerances are considered. As a result, improvements in multifaceted settings are

analyzed in numerous fields that take effect. The academic and practicing engincers are forced to
include the recent innovative developments, while taking into account the future trends (Abed, Fadhil, &
Al-Yaseen, 2020). It includes the entire optimization scenarios, geometry specifications, target setting to

{llustrate comprehensively (Bramerdorfer, et al., 2018).

Importance of Machine Design and its modern techniques

The Concept and Purpose of Machine Design

In Mechanical Engineering, the Machine Design, is the very crucial branch of Engineering Design. For

instance, the Car or vehicle gearbox helps in transmitting the motion, backward, neutral or forward

movement and the power to the vehicle wheels. The gearbox (Figure 3) is normally bolted to the rear part
of the engine, having the clutch between them (Tang & Li, 2011).
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The gearbox is comprised of many gears, subjected to motion, and they have the load sustaining
capacity of the vehicle. The gears help to move the vehicle at a desired speed, while taking desired
loads. Hence, they are designed accordingly. Numerous calculations are performed while designing,
considering loads, speeds and the materials of the gear of specific dimensions and thereafter,
manufactured at the minimum cost to give optimum performance. In the same manner, all the parts and
components including engine, of the vehicle are designed to meet the optimum functional requirements,
with an innovative technology, at minimum possible cost. Such designing technology is known as
mechanical design or machine design in mechanical engineering (Schreiber, et al., 2020}).

Machine Designing is the dimensional drawing procedure by which the energy resources are converted
into requisite mechanisms, to obtain a desired output yield from the machines in the required format as
per the specified needs. Machine designing leads to creating the entirely new machine leading to
innovations, improvement, up-gradation of the prevailing machine. For example, in case the present
gearbox is very heavy or unable to sustain the requisite loads, the entire gearbox can be redesigned.
However, in case the same gearbox carries the capability to lift higher loads, the up gradation with
essential changes can be made in its design (Tang & Li, 2011).

Website Reference:

https://iopscience.iop.org/article/10.1088/1742-6596/1897/1/012072/pdf
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i, 1 The load on a bolt consists of an axial p{ﬂl of 10kN | iaééther with a transverse shear . €302.1

force of SKn. Find the diameter of bolt required according to 1. Maximum principal |

’ stress theory; 2.Maximum shear stress theory; 3. Maximum principal strain theory; |
f | 4. Maximum strain energy theory and 5. Maximum distortion energy theory.
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2 _}_A_leaf spring in an automobile is s-{ibjejed to cyclic stresses. The axfergge stress = C302.1
150 MPa; variable stress = 500 MPa; ultimate stress = 630 MPa; yield point stress |

{
{

i

3 | = 350 MPa and endurance limit = 150 MPa. Estimate, under what factor of safety
4 ’ the spring is working, by Goodman and Soderberg fonmulae. !
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Internal Assessment Exam — Model -1 Date 306/09/2020 ] Marks | 100 _j
| Coursecode | ME8593 [ CowseTitle | Design of Machine Elements
Regulation | 2017 R g Duration 180 minutes | Academic Year | 2019-20 ]
Year o | Semester |V | Department | Mechanical Engg |
| COURSE OUTCOMES g Nale _ ' R
| CO1: ! Explain the influence of steady and variable stresses in machine component design, o i
1 CO2: | Apply the concepts of design to shafis, keys and couplings o o
' CO3: | Apply the concepts of design to temporary and permanent joints o
{CO4: | Apply the conceps of design to encrgy absorbing members, connecting rod and crank thaft
| CO5: | Apply the concepts of design to bearings. -
CO6: Acknowledged the enriched knowledge about the fundamentsl concepts, which adopt in real-time in Industry, applying
l | artificial Intelligence to this systems. o '
PE'NQ_ - Question | CO__| BIS'
PART A |
{ (Answer sl the Questions 10 x 2 = 20 Marks) e
i1 | Howisabolt designated? Give example. (Dec 2006,Apr 2009 rgﬁOl K3
P2 Why are welded joints preferred over riveted joints? (Nov 2003, Apr2008, col k3 l
! _ | Apr 2009; L e e
f_ 3 | Define the term self-locking of power screws? (Apr 2004,Dec 2012, May co2 K3
2013)
%" 4 T Name he possible modes of failure of riveting joint. (Nov 2008, Dec oz |3 B
| C2012May2012) B . [ | |
. gff&ren_ti&te with a neat sketch the fillet welds subjected to paraliel loading and transverse loading. (ApT- | 33 K3 V—I
L+ b4, May-1d) : == - | |
6 I What is meant by the efficiency of the riveted joint? (Dec 2080y . . co3 (K3
L 7 ; Discuss the forces on key? (Dec 2012, Dec 2014) CO4 | K2 !
8 How is the strength of a shaft affected by the keyway? (May2014) | cos K2
Lg__ | Differentiate simple stresses and principul stresses. L —cos  KI
— 10 | What do vou understand by factor of safety and briefly explain. } - Jcos | Kl |
PARTB |
. (AnsweralltheQuestionsSx13=65Marks) p——
l1a A rectangular steel plate is welded as a cantilever to a vertical column and supports a single contracted
load P, as shown in figure.l. Determine the weld size if shear stress in the same is not to exceed 80 | COl Kl
| | Nmod (May/June2013) 5 § I
‘. . OrR |
Tt | A mild steel plate of 10 mm thickness is joined with another plate by a single transverse weld and double | COl Pkl
parallel fillet welds as shown in figure.2, Find the width of the plate and the length of the welds if the | !
| jointis subjected to a static load of 65 KN. (April/May2010) i
122" A 50 mm diameter solid shaft is welded to a flat plate as shown in figure.3. If the size of the weld is 15 1 ~y5 K1
- | mm, find the maximum normal and shear stress in the weld. (May / June 2009) 3 A
. OR i
! 196 | Design a cotter joint to support a load varying from 120 kN in compression to 120 kN in tension. The ' .
material used is carbon steel for which the following allowable stresses may be used. Tensile stress =85 |~y K2
| N/mm?; shear stress = 70 MPa, crushing stress = 165 N/mm?2 The load is applied statically. (May / June i
2013) |
13a | Design a knuckle joint to transmit a load of 120 kN. The design stresses may be taken as 85 MPa in ! co3 3 K2 i
" | tension, 70 MPa inshear and 165 MPa in compression. (Nov/Dec2012) I = |
' o e . OR . R ——
‘ 13b | Design a knuckle joint to with stand a tensile load of 70 KN using steel with the following permissible . CO3 ; K2 ;
| stresses in tension is 60 Ny in crushing is 72 Nimn’: and in shear is 48 Nfon”. Nov/Dec2016) | _—
| !

14a ‘ Write down the design procedure for pin type flange couplings. r £\

.i
\

p—

— __OR ,-';;: -
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NS ol ansmits 23 KW at 200 tpm. It carries a central load of 900 N and in simply supported

= _.‘
|

‘146 |
| between the bearings 2.5 m apart, Determine the size of the shaft i the allowable shear suess is 2MPa 4
| amd maximum tensile stress is 56+ MPa. What size of the shafts will be required if it is subjected to {
| gradually applied load. Nov /Dec 2016) Y
i 152 ; Write down design procedure for bushed type flexible couplings. Cos
Bty oni 13000 — S OR - I - — — —
“ 15b Determine the maximum shear stress at section A-A for the crank shown in figure.4, when a load 10 kN 1 Cos
| isassumed to be concentrated at the center ofthecrankpin, ] ]
_ PARTC
L _ I (Answer allt the Questions 1 x 15 = 15 Marks) S
16a | A socket type cotter joint is to be designed for a pull of 32 kN. A steel having the following maximum
permissible stresses is used. Permissible stress in tensian is 56 MPa, in compression is 70 MPa, and in co2
L — shear is 39 MPa, Nov/Dec20ld ol
. — . OR o o e
i6b A circular rod 45 mm diameter and 210 mm long is welded to a steel plate with axis of the rod |
perpendicular to the plate. The rod is subjected to a load of 10 kN at the free end, the direction of the load |  CO2 |
being perpendicular to the axis of the rod. The material of the plate & the rod are Mild Steel. Determine
~ thesize of the weld to withstand the Joading. O | | M
Cngd aculty
(Name YSign / Date)

(Name /Sign / Date)



Key Notes

MEBR93 ~ Design of Machine Elements

1 Howisa baimdesi_gn_ated?“Give example. (Dec 2006,Ap; 2009) R M}
A thread is designated with Letter M followed by Nominal diameter in mm and

Pitch in mm {for fine pitches onlyl.If coarse pitches are used then P value is

| omitted. !

f | Thus M20x2.5 means, Nominal diameter is 20mm, 2.5mm pitch, finc thread. |

! | M20 means, 20mm nominal diameter with coarse threads

2 : A\‘\;hy arggx;relded joints preferred over riveted joints? (Nov 2003, Apr2008, -
r 20

i
Material is saved in welded joints and hence the machine element will be light if

welded joints are used instead of riveted joints. Leak proof joints can be casily

obtained by welded joints compared riveted joints. 2

'3 Define the term self-locking of power screws? (Apr 2004,Dec 2012, I\Tla?/

2013)
*  If the friction angle is greater than helix angle of the power screw, the torque

required to lower the load will be positive, indicating that an effort is applied to lower
the load. This type is screw is known as self locking screw. The cfficiency of the self

i locking screw is less than 50%.
Name%posable modes of failure of riveting joint. (Né;aﬁﬁé, Dec
2012,May 2012)
1. Crushing of rfivets
2. Shesr of rivels
1 3. Tearing of the plate at the edge

| 4. Tearing of the plate between rives.
5  Differentiate with a neat sketch the fillet welds subjécted to parallel loading
. and transverse loading, (Apr-04, May-14)

|
6 | What is meant by the efficiency of the riveted joint? (Dec 2010)
The efficiency of a riveted joint is defined as the ratio of the strength of riveted

i joint to the strength of the un-riveted or solid plate.

% 1 = Least of Teariny Resistance, Shearing |

| pXtX G

Where, p = Pitch of rivets, = thickness of plate and o, = Permissible Tensile stress

| of the plate material.

I — _—
7 Discuss the forces on key? {Dec 2012, Dec 2014)

|l Y' \, -
pr. G. Balakrishnan, M.E, Ph.D-
Principal
Indra Ganesan College of
IG Valley, Madurai Main Road

Manikandam, Trichy-620 012.



{a) Shear force
(b) Bearing force |
i
| {c) Tensile force |
| |
| . _ } . —
8 How is the strength of a shaft affected by the keyway? {(May2014) :
|

The keyway cut into the shaft reduces the load carrying capacity of the shaft. This is due
| | to the stress concentration near the comers of the keyway and reduction in the cross-
| . sectional area of the shaft. It other words, the torsional strength of the shaft is reduced.
9 | Differentiate simple stresses and_pFincipal stresses. E
| Stress is defined as the strength of a material per unit area. Itisalso called |
the unit strength, Stress = Load /Unit area
Principal stress is the maximum or minimum normal stress which may be
developed on a loaded body. it is classified as major principal stress and
minor principal stress. On the plane of principal stress, shear stress value is
 term ed as zero. o

i 10 What do you understand by factor of safety and briefly explain.
Whik dedgnmg 4 component, it ns necessary to

{ factor of safety (/3).

The factor of safety is defined as

i (i m e I failure stress
allowable stress
faiture load .

o V) = orting Toad

|11”T2; A rectanguiar steel plate is welded as a cantilever to a vertical column and : supports a smgle
contracted load P, as shown in figure.1. Determine the weld size if shear stress in the same is

not to exceed 80 N/mm?. (May / June 2013)

O ——

| ' Key - Diagram - 5 Marks
| Design Procedure - 5 Marks
i Formulae - 3 Marks
11 b " A mild steel plate of 10 mm thickness is joined with another plate by a single transverse weld
i 3 and double parallel fillet welds as shown in figure.2. Find the width of the plate and the length |
| j of the welds if the joint is subjected to a static load of 65 kN. {April / May 2010)

|
i
’ Key - Diagram - 5 Marks

Design Procedure - 5 Marks |
1 |
i

‘ Formulae - 3 Marks
I
|

|

f12 a | A 50 mm diameter solid shaft is welded to a flat plate as shown in figure.3. If the size of the
I j - weld is 15 mm, find the maximum normal and shear stress in the weld. {May / June 2009}

;
t

_ ;Key Diagram - 5 Marks ;
' | DesignProcedure - SMarks | \ ] _,--_’_,-'__ i

H
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Formulae - 3Ma@_ _ EE——

iBT; D;éig_n a knuckle joint to transmit a load of 120 kN. The design stresses may be taken as 85 "
MPa in tension, 70 MPa inshear and 165 MPa in compression. (Nov / Dec 2012)

.f Key - Diagram - 5 Marks

’ Design Procedure - 5 Marks
| Formulae - 3Marks - |

I I W —

13| b Design a knuckle joirit_tb with stand a tensile load of 70 kN usﬁ steel with the following
. permissible stresses in tension is 60 N/mm2; in crushing is 72 N/mm2; and in shear is 48

| N/mm2. Nov / Dec 2016}

Key - Diagram - 5 Marks
| Design Procedure - 5Marks
| Formulae - 3 Marks e

'lii a| Write down the design procedure for pin type ﬂénge couplings.

| | Key - Diagram - 5Marks
‘ | Design Procedure -.5 Marks
| Formulae - 3Marks

14 [ b; A MS shaft transmits 23 kW at 200 rpm. It carries a central load of 900 N and in simply
! f supported between the bearings 2.5 m apart. Determine the size of the shaft if the
.| allowable shear stress is 42 MPa and maximum tensile stress is 56+ MPa. What size of the |
| shafts will be required if it is subjected to gradually applied load. Nov / Dec 2016}

Key - Diagram - 5 Marks
Design Procedure - 5 Marks
| Formulae - 3Marks S

naliehation

15 a| Write down design procedﬁe for bushed ty;;e flexible couplings.

| Key - Diagram - 5 Marks
l P Design Procedure - 5 Marks
N Formulae - 3Marks

15 bl Dc_at;rmine the maﬂm shear stress at section AIfdr' the cra;ik_show;in figure.4, thn a _‘|

load 10 kN is assumed to be concentrated at the center of the crank pin.
|

I | Key - Diagram - 5 Marks
Design Procedure - 5 Marks
Formulae - 3Marks

;15 T a| Asocket type cotter joint is to be designed fora pull of 32 kN. A_ﬂeerhaﬁ;g?é_falov_ving
maximum permissible stresses is used. Permissible stress in tension is 56 MPa, in
compression is 70 MPa, and in shear is 39 MPa. Nov /Dec 2014)

Key - Diagram - 5 Marks
‘ Design Procedure - 5 Marks
| _Formulae - 5 Marks

16! b| A circular rod 45 mm diameter and 210 mm long is welded to a steel pla?e_ with axis of the
rod perpendicular to the plate. The rod is subjected to a load of 10 kN at the free end, the
' direction of the load being perpendicular to the axis of the rod. The material of the plate &

' the rod are Mild Steel. Determine the size of the weld to withstand the loading.

|Key - Disgram _ -SMarks/ [ . -

\
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