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TR 7 MISSION
o . |"% providingstadents withaSo und Knowledge in Fundamentals of their branch of Study.
: . promoting Excellence in Teaching, Training, Research and Consultancy.
* . txﬁoéing Students to Emerging Frontiersin varions demains enabling Continuous Learming.

<+ ‘peyeloping Entrepre nenrial acumen to venture into Innevative areas.
rofessional Education with a sense of Social Responsibility.
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Preparing Comn petent Engipeering and Management Pro fessional to Serve the Society

i & .Imparting Valte based '
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DEPARTMENT OF MECHANICAL ENGINEE
CALENDAR OF EVENTS FOR 2021 -22 EVEN SEMESTER

Week
No.
Lo faem| 2B | 2] 0 | a April 1% Staff Council Meeting, April 2+ Chandramana el
2. | APRIL “: | s 6 7 8 9 6 April 48 — Registration and commencement of VI & hins Sef:‘mu g
; T74°Dr. B R Ambedkar Jayanthi / Sri Mahaveer Jayanthi,
| |Foa s |aren| 0| 12| B 16 4 ﬁ:::, 15 Good Friday
q 4 |APRIL | 18 | 19 | 20 | 2t | 22 | 23 6
: 5, AR 25 | 26 [ 27 | 28 30 s | April 29% SEED Acivity, May 1 May Day
0. MAY 2 ] 5 [ 7 5 Maoy 31 Ramzan
— — 5738 T4% - Confinuous Inlernal Evaluation | [ for VI/ VIIT]
” — " s i : H’ 6 :lr:is:: RECA onfinuou
B, MAY 16 17 18 19 20 11 6
E 9. | MAY | 23 | 24 | 25 | 26 28 5 May 27" SEED Activity
| MAY
L ﬂ 10, JJUNE 10 31 1 ¢ ] 3 4 6 YA
= 3 TR NI i luation I
1. | quse 6 . 8 10 6 ;:;::g.rw' 11" - Continuous Internal Evaluation I {for ]
12. | JUNE 13 14 15 16 17 18 ]
| 13. | JUNE 20 b | 22 23 15 5 June 24% SEED Activity
b
! JUNE
i 14, JIULY 7 28 2 Jo 1 p 6
: July dth, 5th, 61h - Continuous Internal Evaluation 11 [for VI/ V11|
15 [ JULY N . 6 | semester, July 10" Bakrid
J 16, oy | 10 | 12 [ 13| 1 [ 15| 16 6
T,,.* _ 17, [ uny | 1s [TE05 20 21 23 6 July 191h Last working day of Even Semester, July 22% SEED Activity
i 19, | JULY 15 26 27 28 29 20 6
: 19. | AauG | 1 2 3 ] 5 6 6
20. | AUC | 8 10| 1|z B 5 [ Aug9® Moharam Last Day
21. | AUG 16 17 18 19 20 5 Aug 5™ Independence Day I
j
22, | AUG n 23 b2 25 27 6 Aug 26% SEED Aclivity
25, | AVC T 59 1 39
SEFT 1 2 3 5 Aug 31" Vinayaka Chathurthi
24 SErT g & ” 8 9 10 P
25,
SEPY [ g2 ) 13 [ 4 |15 [ 16 [ 17 ¢
26. | SEPT 19 20 21
2 b7 e
6 Sept 234 SEED Aclivity, Sept 25% Mahalaya Amavasye

A

Ranganatha
45-HOD MED
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S.J.C INSTITUTE OF TECBNOLOGY, CHICKBALLAPUR
Department of Mechanical Engineering
TIME TABLE

Faculty name: Dr. RAVIKUMAR.T.R
For the period: 2021-2022 EVEN
Room: LH-04 & LH-05

W.E.F 04-04-2022
SEMESTER: 6 A&B

"CAMAL(AL)
DME-IIL -
[6A] 78
[LH-04]
DME-1I [6B] " DME-II [6A] x
DME-I [6A]
DME-II ~ CAMAL(B2)
[6B]
DME-I1 DME-II
[6B] [6A]
NOTE: The time table must include subject name, class and room no
Prepared by Dr. Manjunatha KN TApproved by: Dr. Ranganatha R _l
Date & Sign : 1 Date & Sign : ‘ég\u\ VM/q(K:‘; WYL l
v
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[|Iai Sri Gurudev||
S. J. C Institute of Technology, Chickballapur
Department of Mechanical Engineering
2021-22 EVEN SEM
Students list
——__ Semester/Section : 6th A

I\S.‘:;. Reg No. Name of the Student Signature
0
' | 1S119MEQ01 Adarsh M
|2 | 1SJ19ME002 Akarsh M
3 | 1SJ19ME003 Akshay M
4 | 1S119ME004 Amruth VM
3 | 1SJI9ME005 Anirudh
6 | 1SI19ME006 Balaji N
m* 7 1SJ1I9ME007 Bhuvan Athresh S
8 1SJ19ME008 Chadive Sathish Kumar Reddy
9 1SJISMEO010 Chethanraj DN
10| 1SJ19ME011 Chirag C
1T | 1SJ19ME012 Dhanush B
12 | 1SJI9ME0I3 Dhanush N
13 | 1SJ19ME014 Gagan Gowda C
14 | 1SJI9MEOIS Ganesh U
15 | 1SJ19ME016 Harshith Gowda Tl
16 | 1SJI9ME018 Jahnavi Krupa A
m 17 | 1SJI9MEO019 Jashwanth J
18 1SJ19ME020 Jayanth K R
19..], 1S119ME021 Karthik BN
20 | ispiomg02s |14 1o Keerhana B K
21 | 1SsTOMEG2S |, : Kethiredty Hruday Reddy
22 | 1s119ME024 ~Kumar s
23 | 1SJI9ME025 Kuruba Avinash
24 | 1SJ19ME026 Kushal Y S
F—z_S_ 1SJIOME027 Lakshay Kumar Singh
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26 | 1S119MEQ28 | Likith K N e i
27 | 1SJ19MEQ20 Madhu K R
28 | 1SI19ME030 Madhu M N S
29 | 1SJ19ME03] Manju0th C e
30 1SJ1OMED32 Manohar H K EE R e B
31 | 1SI19OME034 Manoj H V B e s
32 | 1SJ19ME036 Md Aakib Khan
33 ISJIQMEO?,? Mohammed Shoaib
| 34 | 1SII9ME038 Mohan H V
35 1SI19ME039 MohankrishO N |
36 | 1SJI9ME040 Mohith K V
37 | 1SJ20ME400 Abhilash KN
38 | 1SI20ME40] Ajay Kumar G
39 | 1SJ20ME402 Ashoka C
40 | 1SJ20ME403 Bhavan.d
41 1SJ20ME404 Chandan Gowda TN
42 | 1SJ20ME405 Chandan N Gowda
43 | 1SJ20ME406 Deepak N -
44 | 15J20ME407 G Chandan
45 | 1SJ20MFE408 Harshith A
46 | 1SJ20ME409 Jayateertha C A
47 | 1SJ20ME410 K G Rajeev lyengar
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[lai Sri Gurudev||
S.J. C Institute of Technology, Chickballapur
Department of Mechanical Engineering
2021-22 EVEN SEM
Students list

SEHMOction : 6th B
No. | Reg No. Name of the Student Signature
-.1_____1_3-_”9ME04] Nagendra Babu N P
._i__lﬁy OME042 Nandan H
| 3 | 1SIJ19ME043 Nandhini G
4 | 1SI19ME044 Nikhil K M
| 5 | 1SI19ME045 Nithin M
| 6 | 1SJ19ME046 Nithin M
7 1SJ19ME047 Osama Hyder Babu Darvesh
8 | 1SJ19ME049 Pooja P
9 | 1SJI9ME050 Pothurai Ravikumar Reddy
10| 1SJ19MEOS] Prabhakar Y V
11| 1SJ19ME052 Pulugura Manju0Oth Reddy
12 | 1SJ19ME053 Punith D S
I3 | 1SJI9ME054 Rahul A
14| 1SJI9ME055 Rahul M
15| 1SJ19ME057 Rameshwar B M
16 | 1SJI9ME058 Sagar T A
17 1SJ19ME059 Sandeep B R
18| 1SJI9ME060 Sanivarapu Raja Sekhar Reddy
19| 15319MEDGI® | 7 o husis Sanjay S
20| 1s519ME062 7t Ly Sdfitosh N
21| 1SIIOME063 | - H#A#X i Scetharam S
22| 1SJ19ME064 Shailesh N
73 1SJ19MIE065 Sharath Kumar H'V
24 | 1SJ19ME066 Shashank V
25| 1SJI9ME067 Shreyas L
26 | 1SJ19ME068 Shrinidhi Kulkarni
27| 1SJI9ME069 Sreedhar A
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28| 1SJ19MEO071 Sridhar Reddy B
29| 1SJ1I9ME072 Sudeep Gowda N g
30 | 1SJ19ME073 Swasthik K M
31| 1SJI9ME074 Tabrez Pasha
32| 1SJ19MEO075 Uday Kiran G R
33 | 1SJ19ME076 V S Monish
34| 1SJI9ME077 Vijaykumar K S
35| 1SJ19ME078 Vivek B

36 | 1SJI9ME079 Yashwanth K N
37| 1SJ20ME411 Karthik K J
38| 1SJ20ME412 Madhu T V

39| 1SI20ME413 Nanda Kishore R
40 | 1SJI20ME414 Pavan Kumar TN
41| 1SJ20ME415 Pradeep N

42| 1SI20ME416 Praveen Kumar H A
43| 1SJ20ME417 Sumanth Y S

44 | 1SI20ME418 Varshith Gowda L
45| 1SJ18MEO015 Boyananda Vardhan
46| 1SJ18MEO017 Chandan Gowda M
47| 1SJ18ME074 Praveen G V

48 | 1SJ19MEA405 Girish KN

49 | 1SJ20ME419 Arun Kumar K N ‘

A/ the Department

Hea

periment of Mechanical Engineering
i SJR1T,
* CHICKBALLAPUS - 562 19¢
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r_-______—__-_'—-——_‘___

B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
W DESIGN OF MACHINE ELEMENTS Il
?}Eﬁa‘ﬁ‘ 18ME6G2 CIE Marks 40
hing Hours /Week (L:T:P) 3:2:0 SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:

® Tounderstand various elements involved in a mechanical system.

* To analyze various forces acting on the elements of a mechanical system and design them using

appropriate techniques, codes, and standards.

* To select transmission elements like gears, belts, pulleys, bearings from the manufacturers’
catalogue.

* Todesign a mechanical system integrating machine elements.
* To produce assembly and working drawings of various mechanical systems involving machine
elements like belts, pulleys, gears, springs, bearings, clutches and brakes.
Module-1
Springs: Types of springs, spring materials, stresses in helical coil springs of circular and non-circular cross
sections. Tension and compression springs, concentric springs; springs under fluctuating loads.
Leaf Springs: Stresses in leaf springs, equalized stresses, and nipping of leaf springs.
Introduction to torsion and Belleville springs.
Belts: Materials of construction of flat and V belts, power rating of belts, concept of slip and creep, initial
tension, effect of centrifugal tension, maximum power condition.
Selection of flat and V belts- length & cross section from manufacturers’ catalogues. Construction and
application of timing belts.
Wire ropes: Construction of wire ropes, stresses in wire ropes, and selection of wire ropes.
Module-2

Gear drives: Classification of gears, materials for gears, standard systems of gear tooth, lubrication of gears,
and gear tooth failure modes.

Spur Gears: Definitions, stresses in gear tooth: Lewis equation and form factor, design for strength, dynamic
load and wear.

Helical Gears: Definitions, transverse and normal module, formative number of teeth, design based on
strength, dynamic load and wear.

Module-3

Bevel Gears: Definitions, formative number of teeth, design based on strength, dynamic load and wear.
Worm Gears: Definitions, types of worm and worm gears, and materials for worm and worm wheel. Design
based on strength, dynamic, wear loads and efficiency of worm gear drives,

Module-4

Design of Clutches: Necessity of a clutch in an automobile, types of clutch, friction materials and its
properties. Design of single plate, multi-plate and cone clutches based on uniform pressure and uniform wear
theories.

Design of Brakes: Different types of brakes, Concept of self-energizing and self-locking of brakes. Practical
examples, Design of band brakes, block brakes and internal expanding brakes.

Module-5

Lubrication and Bearings: Lubricants and their properties, bearing materials and properties; mechanisms of
lubrication, hydrodynamic lubrication, pressure development in oil film, bearing modulus, coefficient of
friction, minimum ol film thickness, heat generated, and heat dissipated. Numerical examples on
hydrodynamic journal and thrust bearing design.

Departmoent of Mechanical Engincering
S.).C. Institute of Technology
Chickballapur-562 101
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i i icati ic and dynamic load
[ Antifriction bearings: Types of rolling contact bearings anFI ther.r applrcaFnons,f .‘;t::,lc a:ove\,;} s B
carrying capacities, equivalent hearing load, load life relationship; sellectlon 0 PB R il
the manufacturers’ catalogue; selection of bearings subjected to cyclic loads and speeds;p

survival.
Assignment: . ‘
Course work includes a Design project. Design project should enable the studemtscI
ike si i i ingle stage worm re
system (like single stage reduction gear box with spur gears, s:ng. : |
and pulley drive system, machine tool spindle with bearing mounting, C-clamp, screw jack, etc.) A group of
students {maximum number in a group should be 4) should submit assembly drawing z?n.d part drawmg_;,
completely dimensioned, indicating the necessary manufacturing tolerances, surfac‘e finish syn?bols a?d
geometric tolerances wherever necessary. Design project must be completed usmg_ appropriate soli
modeling software. Computer generated drawings must be submitted. Design calculations muslt tfe hand
written and should be included in the report. Design project should be given due credit in internal
assessment.

to design a mechanical
uction gear box, V-belt

Course Outcomes: At the end of the course, the student will be able to:

CO1: Apply design principles for the design of mechanical systems involving springs, belts, pulleys, and

wire ropes.

CO2: Design different types of gears and simple gear boxes for relevant applications.

CO3: Understand the design principles of brakes and clutches.

CO4: Apply design concepts of hydrodynamic bearings for different applications and select Anti friction
bearings for different applications using the manufacturers, catalogue.

CO6: Apply engineering design tools to product design.

CO7: Become good design engineers through learning the art of working in a team.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximum of four sub- questions) from each module.

e Each full question will have sub- question covering all the topics under a module.
e The students will have to answer five full questions, selecting one full question from each module.
SINo Title of the Book Name of the Author/s Namelof o Edition and Year
Publisher
Textbook/s
1 Shigley's Mechanical Richard G. Budynas,and | McGraw-Hill 10" Edition, 2015 -
Engineering Design J. Keith Nisbett Education m
2 Fundamentals of Machine Juvinall R.C, and John Wiley & Third Edition
Component Design Marshek K.M Sons 2007 Wiley
student edition
3 Design of Machine Elements | V. B. Bhandari Tata Mcgraw Hill 4th Ed
2016.
Design of Machine Elements-Il | Dr.M H Annaiah New Age 1s Ed., 2016
4 Dr. J Suresh Kumar International (P)
Dr.C N Chandrappa Ltd.,
Reference Books
1 Machine Design- an integrated | Robert L, Norton Pearson Education | 2™ edition
approach
2 Design and Machine Elements | Spotts M.F., ShoupT.E Pearson Education | 8™ edition, 2006

(¥ Scanned with OKEN Scanner
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3 Machine design adapted by S.K.Somani | Tata McGraw Hill Special Indian
Hall, Holowenko, Laughlin Publishing Edition, 2008
{Schaum's Outline Series Company Ltd

a Elements of Machine Design H.G.Patil, S.C.Pilli, IK International First edition,2019
R.R.Malagi, M.S.Patil
5 Design of Machine T. Krishna Rao IK international 2013
ElementsVolume |l publishing house
3 Hand book of Mechanical G. M. Maithra and Tata McGraw Hill 2" edition,2004
Design L.V.Prasad

Design Data Hand Books:

[1] Design Data Hand Book, K.Lingaiah, McGraw Hill, 2™ edition, 2003.

[2] Design Data Hand Book, K.Mahadevan and Balaveera Reddy, CBS publication.
(3] Design Data Hand Book, H.G.Patil, I.K.International Publisher, 2010

|41 PSG Desien Data Hand Baok BSG Callese of technaloey Coimbatore -

W paRs
: @' .‘\fia':'h:mirql To: I ‘.’:
CP“:‘;"‘C‘ Justifute of ﬂ!;-;:;.{:l_‘_j

' -ChiCKI)aHupur-:)t?
\ -
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—_— Lesson Plan

|| Jai Sri Gurudev ||
Sri Adichunchanagiri Shikshana Trust @

SJC INSTITUTE OF TECHNOLOGY

Estd: 1986 : Chickballapur — 562 101

Department of Mechanical Engineering

LESSON PLAN
| DESIGN OF MACHINE ELEMENTS IT
CORE
18ME62
! 2021 (EVEN SEMESTER) | BATCH 2019-2023

CBCS scheme (Effective from the academic year 2018 -2019)

T 60
| 50

—

Selne e e
Belts, Ropes, Gears,

. Unders
Clutches, Brakes and Bearings.
2. Determine various forces and stresses induced on the elements of a mechanical system to do
its function. sl
3. Design Mechanical system integrating machine elements using appropriate techniques, Codes
and Standards ;
~ Select transmission elements like gears, belts, pulleys, bearings from the manufacturers’
catalogue.
" Produce assembly and working drawings of various mechanical systems involvingmachine
elements like belts, pulleys, gears, springs, bearings, clutches and brakes
“Course Outcomes:At the end of this ¢ Jurse, students are able t
}719’0‘ CO1 | Unidepstangthe type and design procedure of various
Belts, Ropes, Gears, Clutches, Brakes and Bearings).
CO2 | Determine Forces and stresses induced in machine elements subjected to different types of
loading conditions (Such as Static, Dynamic and Wear).
CO3 | Design Machine Elements based on Strength criteria.
CO4 | Select suitable bearings to give support to different rotating elements.

Machine elements (such as S.prings,
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CO-PO MATRIX

Note: Justification of CO-PO mapping
CO’S | PO’S | LEVELS JUSTIFICATIONS

{
CO1 | POI 3 COI is having high level consistency with PO1, because it addresses the

fundamental knowledge of the subject to the students

PO2 2 COl is having medium level consistency with PO2, because it derives the
equations by using first principles of mathematics.

CO2 | PO1 3 CO2 is having high level consistency with PO1, because it addresses apply
the knowledge of mathematics to determination of the stresses induced in the |
machine elements, '

PO2 3 CO2 is having high level consistency with PO2, because the students are able
to determine stresses in machine elements subjected to different types of
loads.

PO3 2 CO2 is having medium level consistency with PO3, because the students are |

able to design the machine elements based strength criteria by determiningas
different stresses induced in the element

PO4 ] CO2 is having Low level consistency with PO4, because the students are able
to mvestigate stresses induced in machine elements to check the machine
clement is safe or not to withstand the applied load.

C03 | POI 3 CO3 is having high level consistency with PO1, because the students know !

the knowledge of various forces acting on machine elements |
!

PO2 2 CO3 is having medium level consistency with PO2 m{;i—ﬁé}cr:nix{éT
various stresses developed ina machine elements subjected to different

loading cn.nd:.!mn:» to cheek the design component is safe or not based 0
strength criteria, |'

PO3 3 CO3 is having medium level consistency with PO3, because it determines the I

| size of the machine elements based on strength criteria. /

(¥ Scanned with OKEN Scanner




PO4 2 CO3 is having medium level consistency with PO4, because it addresses the
determination of stresses acting on the machine element and interpretation of

the result with actual environment

CO4 | POl 3 CO4 is having high level consistency with PO1, because the students know

the knowledge of Pressure distribution and load carrying capacity.

onsistency with PO2, because it derives the

PO2 2 CO4 is having medium level ¢
equations and determine the pressure distribution subjected to different types
of loads.

PO3 3 CO4 is having high level consistency with PO3, because it determines the

size of the bearings subjected to different loads and end conditions.

4, because it addresses the

PO4 1 CO4 is having low level consistency with PO
f the result with actual

determination of the size and interpretation o
environment conditions

nsistency with PSOI, because the students are

CO1 | PSO1 3 CO1 is having high level co
machine

able to know the design procedure before going to design a

elements.

C02 | PSOI 3 CO2 is having high level consistency with PSO1, because the students are
able to determine the stresses in various machine elements subjected to

different types of loads.

CO3 | PSOI 3 CO3 is having high level consistency with PSO1, because it determines the
the size of the machine element subjected to various loads and end

conditions.

CO4 | PSO1 3 CO4 is having high level consistency with PSOI, because it determines the
pressure distribution and the size of the bearings.
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1 Introduction about Engineering, Mecha R T
‘ Engincering, Machine design [ I =
b2 Syllabus, CO’s TN 7/4/22 | COl
' 3 Gear drives: Classification oI geats, 1 J
’ materials, Gear tooth and tooth failures, Lubrication
I of gears. - SIRRAEREER. e e I 9/4/22 | CO2
l 4 Spur gears:Stresses in gear tooth, Design v
procedire, , . == S Rl 12/4/22 | CO3
5 Gear tooth design against Static, Dynamic an V
Wear load. =
6 Solving Problems v ;gjjg‘;‘ 28??
i Solving Problems Al
8 Helical gears:Definitions, Transverse and Normal J 20/4/22 | COl
module, Formative No. of teeth |
9 Design Procedure, Gear tooth design against Static, J 21/4/22 | CO1 |
Dynamic and Wear load.
10 Solving Problems V 23/4/22 | CO3 ]
11 | Solving Problems v 26/4/22 | CO3 |

Textbook : and chapter : Textbook : and chapter : “Design of Machine Elements”, V B Bhandari. |
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Tapa Mcgraw Hill, 4™ Edition, 2016. Chapter 17 and 18.
! Faculty:

, ‘20':”.11/

#HOURS
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| HD 2 AC

i

Lecture

? : Delivery
T — : i
[ | Bevel gears: Definitions, Formative No. of teeth B
2 Design procedure —‘“‘_“"‘-—-T___________ 27/4/22
3 Gear tooth design against Static, Dynamic and T___,_____zsu_zz
Wear load, 30/4/22
4 | Solving Problems ,.--_._,-_..w._.____________TH ST T, S—
5 'J Solving Problems - “'""“"““’“T el 4T
6 | Worm gears: Definitions, Tmc—é.a7\;(')"[‘.;]‘{”{,“;@%“@: 4/5/22
et (L 5/5/22
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—

|

Date of
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L | worm gears, tooth materials
250 g | Design procedure, v 5/5/22 | COl
[ 8 [ Gear tooth design against Static, Dynamic and v 10/5/22 | CO2
Wear load. |
9 Solving Problems v 11/6R2 | CO3
10 Solving Problems v 11/5/22 | CO3

Textbook : and chapter:“Design of Machine Elements”, V B Bhandari, Tata Mcgraw Hill, 4
| Edition, 2016. Chapter 19 and 20.

Faculty:

o L L R
1 Design of Clutches: Necessities, Types of clutch, v 17/5/22 | CO1
Friction materials and its properties, Design of
single plate and multi plate clutches
2 Solving Problems v 18/5/22 | CO3
3 Design of cone clutches, Problems VY 19/5/22 | CO3
4 Design of Brakes: Different types of brakes, Self- v 24/5/22 | CO1
| energizing and self-locking of brakes
5 Design of band brakes,Solving Problems N 25/5/22 | CO3
6 Design of Block brakes,Solving Problems v 26/5/22 | CO3
7 Design of Internal expanding brakes,Solving vV 28/5/22 | CO3
Problems .

“Textbook : and chapter :“Design of Machine Elements”, V B Bhandari, Tata Mcgraw Hill, 4%

Edition, 2016.Chapter 11 and 12,

Faculty:

. Mln”h;

v . #HOURS
[0 Gl
— A
Lecture g Tople - v ot "“Madoof | Date
i g e Delivery
o | (PIsTick V)
i chlal2 Al
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1/6/22
| Lubrication and Bearings: Lubricants and their
propertics, Bearing materials and pr opertics,
Mechanisms of lubrication, Hydrodynamic
lubrication. Terminologies
2 Design procedure of Hydrodynamic bearing, Solving 2/6/22
L s v 7/6:’22 [co4
3 Solving Prolblems . 7 I 2/6/22 ’ CO4
4 Thrust bearing design procedure, Problems 623 | co2
5 Antifriction bearings:Types of rolling contact v ’ 14
bearings and their applications, Static and dynamic
load carrying capacities, Equivalent bearing load,
Load life relationship
6 Selection of deep; grove ball bearings from the v ’ ( 15/6/22 / Cco4
manufacturer’s catalogue
7 Solving Problems v [ | [16/6/22 | CO4
8 Selection of bearings subjected to cyclic loads and \’ J ' ] 21/6/22 ! COo4 {
speeds, probability of survival
9 Solving Problems 1 17 {22622 ! CO4
Textbook: and chapter:“Design of Machine Elements”, V B Bhandari, Tata Mcgraw Hill, 4™ Edition,

2016 Ch pter 15 and 16.

Faculty: oy
acu ‘fM“’ o _![ #HOURS

Lecture.

1 Springs:Types of springs, spring materials and v 23/6/22 | cO1 |
applications J }

g Stresses in helical coil springs of different cross ‘ V ’ ’ 25/6/22 | CO2
sections

3 ' Solving Problems K 28/6/22 1 CO3

4 Leaf springs: Stresses in leaf springs, Problems [ 29/6/22 | COI

5 Belts: Materials, Concepts of slip and creep, Initial v 30/6/22 | CO1
tension, Centrifugal tension and Maximum power
condition, Timing belts

6 Selection of Flat belts: Design procedure, Solving vy 7/7122 | CO3
Problems

7 Selection of V belts: Design Procedure, Solving Y 9722 1 Co3
Problems

8 Wire ropes:Construction of wire ropes ,Stresses in | v 1277723 | COl
WII'E€ ropes

9 Selection of wire ropes; Design procedure, N 13773 | CO3
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F 10 | Solving Problems [V] ‘ o 14/7/22 | o3 ]
Textbook : and chapter :. “Design of Machine Elements”, V B Bhandari, Tata Mcgraw Hill, 4
Edition, 2016. Chapter 10, 13 and 14,

Ed . ~ Aliotted | Taken
HoDy (80 1.
‘1 W‘/) %K

Text Books:

1. “Mechanical Engineering Design”, Shigley’s, Richard G and J Keith Nisbett, McGraw-Hill
Education, 10" Edition, 2015,

2. “Design of Machine Elements”, V B Bhandari, Tata Mcgraw Hill, 4" Edition, 2016.
Reference Books:

1. “Machine Design- an integrated approach”, Robert L Norton, Pearson Education, 2™ Edition, 2016.
2. “Design and Machine Elements”, Spotts M F, Shoup T E, Pearson Education, 8% Edition, 2006.
3. “Machine Design”, Schaum’s Qutline series, Hall, Holowenko, Laughlin adapted by S K Somani,
Tata McGraw Hill publishing company Ltd, Special indian Edition, 2008.
\Design Data Hand Book:
1. Design Data Hand Book, K Lingaiah, McGraw Hill, 2" edition, 2003.

{Note: Mode of Delivery : 1:Black Board 2PPT  3:Video 4:Demo/Hands-on)

INTERNAL/ASSIGNMENT/QUIZ SCHEDULE

[ TESTand QUIZ | COs and Portions Covered | = ' ASSIGNMENT
\ Test# and \ DATE ‘ Cco Modules Assignment# | Submission
Quiz# DATE
r) T1& Q1 12/5/2022 | CO1,CO2 & | Modules 2 Al 11/5/2022
2} Co3 &3
\ T2 & Q2 09/6/2022 | CO1 & CO3 Modules 4 A2 08/6/2022
&S
T3 & Q3 04/7/2022 | CO1, CO2, Modules 5 A3 03/7/2022
CO3 & CO4 &1
SUMMARY
b, i
Faculty: e
Signatures Total Allotted | Taken
With Date | HoD: #HOURS .
J&:ﬁ 00 P
Remarks
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2. CO Attainment

3. Gap Analysis
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Question Bank

| | Jai Sri Gurudev | |
Sri Adichunchanagiri Shikshana Trust *

SJC INSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur — 562 101

Department of Mechanical Engineering

QUESTION BANK
SUBJECT TITLE | DESIGN OF MACHINE ELEMENTS 11
SUBJECT TYPE CORE
Sb}}JE_c‘jﬁf'Coﬁ_ 18ME62
=9 ACADEMIC YEAR | 2021-22 (EVEN SEMESTER) BATCH 2019-2023
SCHEME ; CBCS scheme (Effective from the academic year 2018 -2019)
SEMESTER | viag®
3 I_ggfg,ggb}v Dr. RAVIKUMAR T R, Assistant Professor

L S Modile T

1 Enumerate the application of springs. Classify in detail about helical and i i co
leaf springs
Classify different types of belts used in machine tools. L1 COl
Q 3 Write a short note on Timing belts used in precision machines. L1 Col
4 Derive an expression for the deflection of a close coiled helical spring. L2 CO1
Derive an expression for the stress induced in a helical spring, with usual
5 L2 COl
notations. (June 2012)
il Derive an expression for an effort required to raise the load Q by using
; Hoist and Tackle mechanism. - Y
= A carriage weighing 25000 N is moving on track with a linear velocity of
3.6 km/hour, If it is brought to rest by two helical compression springs is
7 the form of a bumper by undergoing a compression of 180 mm. The L3 co2
springs may be assumed to have a spring index of 6 and permissible shear
strength of 450 MPa, Design the spring and determine the diameter of the |
page | 1
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Question Bank
SICIT

il di : | of ing. Assume the
wire, mean coil diameter and the length of the spring. As

modulus of rigidity of the spring material as 81.4 GPa. (June 2012)

T
A V-belt drive is required to transmit 15kW at 210mm sheave running at )
800 rpm to another pulley to run at 400 rpm. The belt used is 30mm wide
L3 Co3
|IIi
e |

at top, 2Imm thick with V-angle 40°. The allowable stress for belt
§ | material is 2MPa. Center distance is 1.2m. Specific weight of belt
material is 1.1gm/cc. Coefficient of friction of smaller pulley is 0.3 and
for larger pulley is 0.25. Find the number of V-belts of given cross

section required for this application.

For a flat belt drive, the following data are given: {

Power transmitted = 10kW

Speed of motor = 1200 rpm

Speed of driven pulley = 400 rpm

Velocity of belt = 14m/s

Load factor=12

9 | Density of leather = 9.8 kN/m?

Smaller pulley diameter to thickness of belt ratio = 36

Factor of safety = 10

Ultimate strength of belt material = 24 MPa

Centre distance = 2.1 mand

Coefficient of friction = 0.36

Design the belt.

fi

Sustain axial load of 3 kN. The deflection is 60mm and the spring index is

Design the complete specification of a helical compression spring to

6. Shear stress is not to exceed 300 MPa. Take G = 81 GPa. Take

clearance a = 0.25y. Assume squared and round ends,

Module -2 Al

Bloom’s

LL

Questions

Sketch and Ex plain the d.‘ﬂE?E’.H‘fﬁ?ﬁ}f«i"{{f’ﬁmﬁé gear lt;t:i_i;._(—.i-[i[il:_jly 12)

—-—_“_‘_‘————-v——-.—.?'_"‘—"_"———-"-—‘-—' I S __’"_"'"_""_‘“_"' e —" '——"‘_—"—‘— T
[ ) I Explain the gear tooth failure modes and thejr possible remedies to avoid

W e ————
Page | 2
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\ the failure.

L1 COl

3 \ Explain formative number of teeth in helical gears.
L2 COl

4 | Derive an expression for beam strength of a spur gear tooth. Also list the

assumptions. (June/July 2019)
| 5 | Design a pair of spur gear transmits 15kW from a shaft rotating at 1100

/ Jlllrl

rpm to a parallel shaft which is to rotate at 340 rpm. Assume number of 8 o
teeth on pinion 31 and 20° FDI tooth form. The material for pinion is C45
steel untreated and for gear cast steel 0.2%C untreated.

6 | Design a bronze spur gears 81MPa and mild steel pinion 101MPa to
transmit SkW at 1800rpm. The velocity ratio is 3.5 to 1, pressure angle is
14 1/2° involute. Not less than 15 teeth are to be used on either gear. L3

co2

Determine the module, face width & suggest suitable surface hardness for

the weaker member based on dynamic & wear considerations.

7 The following data refer to a helical gear drive

a. Power transmitted 30kW at 2800 rpm of pinion
b. Speed reduction ration 4.5

Helix angle 25°

_ Material for both pinion and gears is medium carbon steel whose
' L3 CO2

o 0

allowable bending stress may be taken as 230MPa, BHN =275.
e. Pinion material is limited to 125mm. Determine module and face
_ width. Check the design for wear strength against dynamic
loading.

M) Determine also the axial thrust on the shaft.
| 8 A cast steel pinion rotating at 900 rpm is to drive cast iron gear at 144

rpm. The static design stresses for pinion and gear materials are 103 MPa
and 55 MPa respectively. The teeth are to have standard 20° stub involute
profiles and the maximum power to be transmitted is 25 KW. Design the = s
spur gears completely and check for the dynamic and wear loads. The

gear surfaces are hardened to BHN 250. Use 16 teeth on the pinion.

9 A pair of equal diameter herringbone gears of CI (5,=60MPa) is used to

transmit 6kW at 6000rpm. The center distance between the gears is
' L4 CO3

80mm, the normal pressure angle is 20° and helix angle is 28”. The teeth’s

are FDI, Determine (i) transverse module, (ii) normal module & (iii) face

Page | 3
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Question Bank

—

width.

10

A pair of helical gears with a 23° helix angle is to transmit 2.5 KW at

10,000 rpm of the pinion. The velocity ratio is 4:1. Both gears are to be

made of hardened steel with an allowable stress of 100 Mpa for each gear. L4 Co:
The gears are 20° stub and the pinion is to have 24 teeth, Design the gears

and determine the required BHN,

 Module -3

Questions

Explain the advantages of worm drive. Write a note on materials used for

worm and worm wheel. (June 2012)

Explain self-locking effect in case of worm gear drive,

Under what circumstances the bevel gears are used? Give detailed

classification of bevel gears.

Derive an equation for formative number of teeth on bevel gear. (Dec
2018/Jan 2019).

Design a pair of miter bevel gears fo transmit 9kW at 1200 rpm. The pitch

line velocity of gear is not exceedin g 15m/sec.

A pair of bevel gear wheels with 20° pressure angle consists of 20 teeth

pinion meshing with 30 teeth gear. The module is 4 mm while face width
is 20 mm. The surface hardness of both pinion and gear is 400 BHN. The

pinion rotates at 500 rpm and receives power from an electric motor. The

L3 COo2

starting torque of the motor is 150 percent of the rated torque. Determine
the safe power that can be transmitted considering the dynamic load wear
strength and endurance strength. The allowable bending stress may be
taken as 240 MPa. (June/July 2018)

Design a worm and worm wheel to transmit a power of 10kW with a

speed reduction ratio of 20 and a center distance of 220 mm. The worm L3 CO3

speed is 1000 rpm.

> sign and determine the input power capacity of 4 worm
Complete the design put p pacity " _— .‘

gear speed reduces unit composed of a hardened steel worm and a

Page | 4
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SICIT Question Bank

phosphor bronze gear having 20° stub involute teeth, The center distance
C is 1o be 200 mm, the transmission ratio is to be 10 and the worm speed

is to be 1750 rev/min. (June/July 2018)

9 | Design a worm gear drive to transmit a 2kW at 1000rpm of worm. The

velocity ratio is 20:1 and center distance is 200mm. Material for the gear

X L4 CO3
is phosphor bronze and that of worm is hardened steel. Determine the

efficiency of the drive.

10 | A speed reduced unit is to be designed for an input power of 0.75 kW

Wwith a transmission ratio of 27. The speed of the hardened worm is 1750

r/min. The worm wheel is made of phosphor bronze. The tooth form is to L4 CO3

be 14 ¥ involute. The allowable stress for the wheel may be taken as 80
MPa.

Module4

No. e ' ' Questions ._;;'_ P Sy SZ_BI?O.m S
0. e : i ; I

| COs
Explain briefly the uniform pressure th:éory and

uniform Wear 'theory .as. Ll. Co1
applicable to friction clutches and brakes.

Name the different type of clutches. Describe with the help of a neat L1 Col1

sketch the working principle of any one friction clutch.

Classify the brakes and name different types of mechanical brakes. L1 Col1

Derive a relation to compute the torque developed on block brake. L2 COl

With help of a neat sketch derive an equation for torque transmitting

. : - - L2 CO1
capacity of single plate clutch, considering uniform wear.

6 An automotive plate clutch consists of two pairs of contacting surfaces

with asbestos friction lining. The maximum engine torque is 250 N-m.

The clamping force is provided by nine springs, each compressed by 5

mm to give a force of 800 N, when the clutch is new: i, What is the factor L3 CcO2
of safety with respect to slippage when the clutch is brand new? ii. What

is the factor of safety with respect to slippage after initial wear has

L, occurred? iii, How much wear of friction lining can take place before the

Page | 5
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clutch will slip? (June/July 2018). [

7 | A multi plate clutch consists of five steel plates and four bronze plates.
The inner and outer diameter of friction disks are 75 mm and 150 mm

respectively. The coefficient of friction is 0.1 and the intensity of pressure 13

is limited to 0.3 N/mm®. Assuming uniform wear theory. Calculate: i. The

required operating force, ii. Power transmitting capacity at 750 r/min.
(June 2012)

§ | A differential band brake is shown in Fi g. The width and thickness of the 1
steel band are 100 mm and 3 mm respectively. The permissible tensile

stress in the band is limited to 50 MPa. The coefficient of friction

between the friction lining and the drum is 0.25. Calculate i. Tension in & i
the band, ii. The actuating force, iii. Torque capacity of the brake. (June r
2012)

9 Design a centrifugal clutch with four shoes for transmitting 20kW at
1200rpm. The speed at which engagement begins is 80% of the running ik CO]

speed. The inside radius of the pulley rim is 150mm. the shoes are lined
with Ferodo lining for which p=0.25.

10 | A single band brake shown in fig. is to be designed to stop the rotation of
a shaft transmitting a power of 45kW at a rated speed of 500 rpm.
Selecting suitable materials determine, i) Dimensions of rectan gular cross
section of band. ii) Dimensions of rectangular cross section of brake

lever.(Assume h;=2by). iii) Diameter of fulerum pin. Assume I,=1.5dp,

bearing stress 6,=10MPa. F
L4 CcOo3

i Module -5 : ) . _ :]

Page | 6

—

(¥ Scanned with OKEN Scanner



Question Bank

Bloom’s
e LL
List the ditferent forms of lubrication and bearing materials e e

Questions Cos

5| Explain the mechanism of Hydrodynamic lubrication in journal bearing. Li | Col

What are the advantages and disadvantages of rolling contact bearings? L1 cot |

Derive Petroff’s equation for coefficient of friction for Hydrodynamic L2 COl |

| pearing and also state assumption. (June/July 2019)

~ | Explain the properties of a good bearing material should possess. List the L2 COl
e different types of bearing materials. (June 2012)

The following data are given for a full journal bearing: Radial load 25 kN,

| 1/d ratio 1:1, Unit bearing pressure 2.5 MPa, Viscosity of the lubricant

20Cp, Class of fit H7 ¢7. Calculate i. Dimensions of fhe beating, .| L3 | CO4

:Mjnjmum oil film thickness, iii. Requirement of oil flow. Assume that the

process to clearance is centered. (June 2012)

70 ‘A 75mm long full journal beating of diameter 75mm supports a load of
12 kN on a journal Y rotating at 1800 rpm. Assuming a ratio of 1000 and
| an oil having viscosity of 0.01 kg/ms at the operating temperature,

| Determine the coefficient of friction by using i. The McKee equation, i, L3 CcO4

The Raimondi and Boyd curve, iii also determine the amount of heat

generated using the co-efficient of friction as calculated by the McKee

equation. (June/July 2018)

8 | Design a multi collar thrust bearing for a propeller s
ropeller has a pitch

haft of a 400 kW

marine oil engine. The engine makes 300 rpm. The p
of 2.5m and slip is 30%. The permissible bearing pressure is 0.5 N/mm?’, L3 CO4

Assume (a) uniform pressure theory and (b) uniform wear theory.

9 Design the main bearing for a stationary slow speed steam engine for the
following data: journal diameter = 180mm, Maximum load on the piston L4 CO4

= 70kN, Engine speed = 200 rpm.

10 (A dccp"grﬁ{_:-\}E"i)_z-i_lﬁaczll'ing of BC 02 series has to work under following

L4 CO4

work cycle at constant shafl speed of 1440 rev/min, i, Radial load of 2.5

.

Page | 7
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SICIT Question Bank

kN for 10 seconds. ii. Radial load of 1.2 kN for 20 scconds, iii. Radial
load of 450 kN for 30 seconds and the above cycle repeats itsclf. The
bearing has to work for five years at 80 hours/week. Select the bearing for

the above purpose,

Note:
L. Questions shall be framed by consolidating comprehensively from the following sources
* Exercise problems of text books/ references
* Previous year question VTU exam Question paper. (Mark the year/exam beside the
question)

* Questions by Experts during Interview/Academic Audit

* Internet sources/ other Universities examination question papers.
* Own/ experience.
e Gate questions ﬁentioning the year.
2. Questions shall follow all the Bloom’s learning levels with appropriate
action verbs
3. There shall be a total of 50 questions consideringl0 questions from each
module, of which, 3 questions each at L1 and L2, 2 questions at L3, 1
question each at L4 and L5/L6.

4. Ensure the coverage of all Cos.

AC i
£* iie

(w‘ etz lup> QW‘; '
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| | Jai Sri Gurudev | |
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Department of Mechanical Engineering
ASSIGNMENT

DESIGN OF MACHINE ELEMENTS IT

CORE

18ME62

2021-22 (EVEN SEMESTER) BATCH

2019-2023

CBCS scheme (Effective from the academic year 2018 -2019)

VI‘A & B’

Dr. RAVIKUMAR T R, Assistant Professor

T

ch

| COs-

No..

A carriage wc.i.gh'in g 25(.}0'0 N is movmgﬂpon track with a linear velocity of
3.6 km/hour. If it is brought to rest by two helical compression springs is

the form of a bumper by undergoing a compression of 180 mm. The

1 springs may be assumed to have a spring index of 6 and permissible shear L3

M strength of 450 MPa. Design the spring and determine the diameter of the
d the length of the spring. Assume the

81.4 GPa. (June 2012) -

wire, mean coil diameter an

modulus of rigidity of the spring material as

COo2

A loaded narrow gauge car weighs 18 kN and moving at a velocity of 80

m/min is brought to rest by a buffer spring; of two helical springs. In

5> | bringing the car to rest the spring undergoes a compression of 200 mm. L3

The allowable shear stress is 0.3 GPa and spring index is 8. Solve for the

dimensions of spring. Take G = 84 GPa.

| A V-belt drive is required to transmit 15kW at 210mm sheave running at

800 rpm to another pulley to run at 400 rpm. The belt used is 30mm wide L3

Page | 1

CcO3

at top, 21mm thick with V-angle 40°, The allowable stress for belt JIJ
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Assignment

—

SICIT

. [ . F I 1

of 2| $8
for larger pulley is 0.25. Find the number of V-belts of given cro

section required for this application.

For a flat belt drive, the following data are given:

Power transmitted = 10kW

Speed of motor = 1200 rpm

Speed of driven pulley = 400 rpm

Velocity of belt = 14m/s

Load factor = 1.2

4 | Density of leather = 9.8 kN/m’ . L4 Co3

Smaller pulley diameter to thickness of belt ratio = 36
Factor of safety = 10

Ultimate strength of belt materia] = 24 MPa
Centre distance = 2.1 m and

Coefficient of friction = 0.36

Design the belt.

Design the complete specification of a helical compression spring to
sustain axial load of 3 kN. The deflection is 60mm and the spring index is
6. Shear stress is not to exceed 300 MPa. Take G = §] GPa. Take

clearance a = 0.25y. Assume squared and round ends.

' Module -2 e, - R

0 & i Questwns

Design a pair of spur gear transmits | SkW ﬁom a shaft rotatmg at 1100
Ipm {0 a parallel shaft which is to rotate at 340 rpm. Assume number of
teeth on pinion 31 and 20° FDJ tooth form. The material for pinion is C45
steel untreated and for gear cast steel 0.2%C untreated.

2 Design a bronze Spur gears 81MPa and mild steel pinion 101MPa to

transmit SkW at 1800rpm. The velocity ratio is 3.5 to | » pressure angle is

14 1/2° involute. Not less than 15 tecth are to be used on either gear,

Determine the module, face widih & suggest suitable surface hardness for {

the weaker member based on dynamic & wear considerations. %
T T T e S —— *

Page | 2
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3

The following data refer to a helical gear drive

a. Power transmitted 30kW at 2800 rpm of pinion
b. Speed reduction ration 4.5
c. Helix angle 25°

d. Material for both pinion and gears is medium carbon steel whose

L3 CcO2
allowable bending stress may be taken as 230MPa, BHN =275.
Pinion material is limited to 125mm. Determine module and face

width. Check the design for wear strength against dynamic
loading.

Determine also the axial thrust on the shaft.

A pair of equal diameter herringbone gears of CI (0,=60MPa) is used to
transmit 6kW at 6000rpm. The center distance between the gears is
80mmg:the normal pressure angle is 20° and helix angle is 28°. The teeth’s | L4 Cco3 !

are FDI Determine (i) transverse module, (ii) normal module & (iii) face
width.

A pair of helical gears with a 23° helix angle is to transmit 2.5 KW at
10,000 rpm of the pinion. The velocity ratio is 4:1: Both gears are to be
made of hardened steel with an allowable stress of 100 Mpa for each gear. L4 CO3
The gcé}s are 20° stub and the pinion is to have 24 teeth. Design the gears
and determine the required BHN.

~ |88l

Questio | Bloom’s | COs

Design a pair of miter bevel gears to transmit 9kW at 1200 rpm. The pitch e b
line velocity of gear is not exceeding 15m/sec.

2 A pair of bevel gear wheels with 20° pressure angle consists of 20 teeth
pinion meshing with 30 teeth gear. The module is 4 mm while face width
is 20 mm, The surface hardness of both pinion and gear is 400 BHN, The
pinion rotates at 500 rpm and receives power from an electric motor, The s

' L3
starting torque of the motor is 150 percent of the rated torque. Determine
the safe power that can be transmitted considering the dynamic load wear
strength and endurance strength, The allowuble bending stress may be
| taken as 240 MPa. (June/July 2018) }
Page | 3
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Design a worm and worm wheel to transmit a power of 10kW with a

speed reduction ratio of 20 and a center distance of 220 mm. The worm

{ speed is 1000 rpm.
{ 4 | Design a worm gear drive to transmit a 2kW at 1000rpm of worm. The ,
|

velocity ratio is 20:1 and center distance is 200mm. Material for the gear
L4 CO3

is phosphor bronze and that of worm is hardened steel. Determine the

efficiency of the drive.

S A speed reduced unit is to be designed for an input power of 0.75 kW
with a transmission ratio of 27. The speed of the hardened worm is 1750
r/min. The worm wheel is made of phosphor bronze. The tooth form is to L4 COo3

be 14 4 involute. The allowable stress for the wheel may be taken as 80 r
MPa. '

Module -4

Bloom’s | COs

0 ' Questions
: : i 5 B

An automotive plate clutch consists of two pairs of contacting surfaces
with asbestos friction lining. The maximum engine torque is 250 N-m.

The clamping force is provided by nine springs, each compressed by 5

mm to give a force of 800 N, when the clutch is new: i. What is the factor '3 i

of safety with respect to slippage when the clutch is brand new? ii. What

is the factor of safety with respect to slippage after initial wear has

occurred? iii. How much wear of friction lining can take place before the

’ clutch will slip? (June/July 2018).
A multi plate clutch consists of five steel plates and four bronze plates.

r The inner and outer diameter of friction disks are 75 mm and 150 mm

respectively. The coefficient of friction is 0.1 and the intensity of pressure -
L3 2
is limited to 0.3 N/mm?® Assuming uniform wear theory. Calculate: i. The

required operating force, ii. Power transmitting capacity at 750 r/min,

(June 2012)
A differential band brake is shown in Fig. The width and thickness of the A -

steel band are 100 mm and 3 mm respectively. The permissible tensile ; o3
+3 "5

stress in the band is limited to 50 MPa. The coeflicient of [riction

hetween the friction lining and the drum is 0.25. Calculate 1. Tension in

-—f—_——.__—'__
Page | 4
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brake. (June
.' el ¢ brake.
i wating foree, it Torgue capacity of th
e band, il The a¢ nating :
e S,
2012) — 0kW at
. : oes for transmitting 2
X’T Design 8 contrifugal cluteh with four sh o
. _ g i 8
} 1200epm. The speed at which engagement begins 15 8. 0 . LA
; ~HEge- e l1ine
l gpeed. The inside radius of the pulley rim 15 150mm. the shoes ar
L___._L.‘—vi—th Ferodo lining for which p=0.25. |
§ A single band brake shown in fig. is to be designed to stop the rotation of
f a shaft transmitting a power of 45kW at a rated speed of 500 rpm.
, Selecting suitable materials determine, i) Dimensions of rectan gular cross
section of band. i) Dimensions of rectangular cross section of brake
lever.(Assume h;=2by). iii) Diameter of fulcrum pin. Assume I;=1.5dp,
bearing stress oy=10MPa.
L4 cO3
Rl s odule oS
j%w 5 e = Questions \| —|
; - : Bloom’s
I The following d : : : COs
. g data are given for a full journal bearing: Radial load 25 kN LL |
'1 L/d ratio 1:1, Unit bearing pressure 2.5 MPa, Viscosity of the lubyi :
! 20C n c . unricant
| b p Class of fit H7 7. Calculate i. Dimensions of the bearing. i
Minimum oil film thickness, iii. Requirement of oil flow, Asgy gy L3 Py
\ 1
process to clearance is centered. (June 2012) me that the
2 | A 75mm long full journal bearing of diameter 75m
12 kN on 4 '()ur '} Y ¥ & SuPportS a load Of.»__________—m_"“———u
4 joumal ¥ rolating:at 1800 pm. Assuming a ratio of 10
t i AVin e TPt " : 0 0
an oil having viscosity of 0,01 kg/ms at the operating { 0 and
i 11e ME e .oy > empe R
Determine the coefficient of friction by using i, The Mek el i CO4
The Reimond! 5o Bod auve, i @ deis) €€ equation, ij,
— - = ui'_\_’f.’_ 12_.1150 determine the amoung of heat
= =r et S e it 3 \a
e— e e SSSSEIENR SIS
Page | 5
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e i i

generated using the co-efficient of friction as calculated by the McKee

equation, (June/July 2018) |

3 Design a multi collar lhmsiﬁ;carihg for a propeller shaft of a 400 kW i

marine oil engine, The engine makes 300 rpm. The propeller has a pitch

of 2.5m and slip is 30%. The permissible bearing pressure is 0.5 N/mm”. - Co4
Assume (a) uniform pressure theory and (b) uniform wear theory.

4 | Design the main bearing for a stationary slow speed steam engine for the =
following data: journal diameter = 180mm, Maximum load on the piston L4 CO4

= 70kN., Engine speed = 200 rpm.

th

A deep groove ball bearing of BC 02 series has to work under following
work cycle at constant shaft speed of 1440 rev/min. i. Radial load of 2.5 w
kN for 10 seconds. ii. Radial load of 1.2 kN for 20 seconds, iii. Radial
load of 450 kN for 30 seconds and the above cycle repeats itself. The H o
bearing has to work for five years at 80 hours/week. Select the bearing for

the above purpose.

Note:
1. Questions shall be framed by consolidating comprehensively from the following sources
e Exercise problems of text books/ references

e Previous year question VTU exam Question paper. (Mark the year/exam beside the

question)
e Questions by Experts during Interview/Academic Audit
e Internet sources/ other Universities examination question papers.
e« Own/ experience.
2. Questions shall follow all the Bloom’s learning levels with appropriate
action verbs
3 There shall be a total of 25 questions considering 5 questions from each
module, of which, 3 questions at L3, 2 questions each at L4/L5.
4. Ensure the coverage of all COs

5. Rubrics to be specified for all assignment questions.

7 2503 Page | 6
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) || Jai Sri Gurudev ||
Sri Adichunchanagiri Shikshana Trust ®

SJC INSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur — 562 101

Department of Mechanical Engineering
ASSIGNMENT-1

DESIGN OF MACHINE ELEMENTS I1

| core

18ME62

2019-2023

2021-22 (EVEN SEMESTER) BATCH

CBCS scheme (Effective from the academic year 2018 -2019)

| VIA&B

Dr. RAVIKUMAR T R, Assistant Professor

o

Design a ban‘ of Spﬁr gear transmits 15kW from a sh
rpm to a parallel shaft which is to rotate at 340 rpm. Assume number of

teeth on pinion 31 and 20° FDI tooth form. The material for pinion is C45

aft rotating at 1100

steel untreated and for gear cast steel 0.2%C untreated.
transmit a power of 18 kW from a shaft

Design a pair of spur gears to
running at 1000 rpm to a parallel shaft to be run at 250 rpm maintaining a

2
m distance of 160 mm between the shaft centers. Suggest suitable surface

L4 CO3

hardness for the gear pair
pair of helical gears to transmit power of 15kW at 3200 rpm

Design a
with speed reduction 4:1 pinion is made of cast steel 0.4% C-untreated.

Gear made of high grade CI, Helix angle is limited to 26° and not less L4 cO3

than 20 teeth are to be used on either gear. Check the gears for dynamic

and wear considerations.

A pair of equal diameter herringbone gears of CI (coc=60MPa) is uséd to

transmit 6kW at 6000rpm. The center distance between the gears is

: 80mm, the normal pressure angle is 20° i is 280 ) L4 CO3
J p gle is 20" and helix angle is 28°, The teeth’s

are FDI. Determine (i) transverse module, (ii) normal module & (iii) face

Page | 1
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width, iv) BHN lor gears

Design a pair of bevel gears to transmit 12 kW at 300 rpm of the gear and
1470 rpm of the pinion. The angle between the shaft axes is 90°. The

pinion has 20 teeth and the material for gears is cast steel (co =
183.33N/mm2) BHN 320. Take service factor as 1.25 and check the gears

CO3

N

for wear and dynamic load. Suggest suitable surface hardness for the gear

pair.

A pair of bevel gear wheels with 20° pressure angle consists of 20 teeth
pinion meshing with 30 teeth gear. The module is 4 mm while face width
is 20 mm. The surface hardness of both pinion and gear is 400 BHN. The
2 pmu?n rotates at 500 rpm an(.i receives power from an electric motor. ‘ljhe ) oA W
starting torque of the motor is 150 percent of the rated torque. Determine

the safe power that can be transmitted considering the dynamic load wear
strength and endurance strength. The allowable bending stress may be
taken as 240 MPa.

Rubrics:
1. If all questions answered - 6M
2. If on date submission (i.e. 08/06/2022) -2M
3. Ifassignment write neatly -2M

Total 10M

Page | 2
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l___ Internal Test Question paper format- CBCS Scheme i

Name of the staff/s: Dr., RAVIKUMAR T R -
Date: 13/05/2022 Signature: /,"[9{{'”/

Reviewer’s Signature: | _’—’._:]
o sl
NOTE: Only the fallowing information’s to be given to the students.
#5.2

S.J.C. Institute of Technology
Department: MECHANICAL ENGINEERING E:
Test: 1
Semester: 6 Section: A & B
Subject Name & Code: DESIGN OF MACHINE ELEMENTS-1I [18ME62]

)
Instructions

Date: 18/05/2022
Duration; 90 minutes Max Marks: 50+10MCQ
i. Answer all the questions.

ii. Use of Design data hand book is permitted
iii. Missing data, if any may be suitably assumed

Question Marks | CO RLBTL | . ‘M.¥
Number ;y\CJ'(Y’
Derive an expression for beam strength of a spur gear tooth. /‘Q i 5
I Also list the assumptions made in design of spur gear. 10M ( COi/ L2
OR —— i
Derive an expression for the load carrying capacity of a
" helical gear tooth. Also list the assumptions made in design o | coi ViR A
>3 of helical gear. f
Design a pair of spur gear transmits 15kW from a shaft E
rotating at 1100 rpm to a parallel shaft which is to rotate at
3 340 rpm. Assume number of teeth on pinion 31 and 20° FD1 | jom | co3 | L4
tooth form. The material for pinion is C45 steel untreated
and for gear cast steel 0.2%C untreated. s
B OR
Design a pair of spur gears (o transmit a power of 18 kW
4 . ; '
from a shaft running at 1000 rpm to a parallel shaft to be oM s
/,
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1

run at 250 rpm maintaining a distance of 160 mm between

the shaft centers. Suggest suitable surface hardness for the _
gear pair }

Design a pair of helical gears to transmit power of 15kW at
3200 rpm with speed reduction 4:1 pinion is made of cast
steel 0.4% C-untreated. Gear made of high grade CI, Helix
angle is limited to 26° and not less than 20 teeth are to be

used on either gear. Check the gears for dynamic and wear
considerations.

Lh

10M | CO3 L4

OR

A pair of equal diameter herringbone gears of CI
(0,=60MPa) is used to transmit 6kW at 6000rpm. The
center distance between the gears is 80mm, the normal

pressure angle is 20° and helix angle is 28°. The teeth’s are | 10M | CO3 | L4

=2

FDI. Determine (i) transverse module, (ii) normal module &

(iii) face width, iv) BHN for gears

Explain the modes gear tooth failure and their possible - ‘
remedies to avoid the failure. 10M | CO1 | L2 \ |

OR _ \/

Explain Formative number of teeth on Helical Gear

0M | cot | L2 \ .

Design a pair of bevel gears to transmit 12 kW at 300 rpm
of the gear and 1470 rpm of the pinion. The angle between

the shaft axes is 90°. The pinion has 20 teeth and the
9 material for gears is cast steel (co = 183.33N/mm2) BHN | 19 | coz | 14
320. Take service factor as 1.25 and check the gears for

wear and dynamic load. Suggest suitable surface hardness

for the gear pair. ‘

OR

10

A pair of bevel gear wheels with 20° pressure angle consists ‘ i

(¥ Scanned with OKEN Scanner
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-

of 20 teeth pinion meshing with 30 teeth gear. The module
is 4 mm while face width is 20 mm. The surface hardness of
both pinion and gear is 400 BHN. The pinion rotates at 500
rpm and receives power from an electric motor. The Starting

torque of the motor is 150 percent of the rated torque.

Determine the safe power that can be transmitted
considering the dynamic load wear strength and endurance

strength. The allowable bending stress may be taken as 240 sl
MPa.

Multiple Choice Questions

When the axes of two shafts are perpendicular and

intersecting, use
! 1 |coi| LI

a) Spur gear c) Bevel gears
b) Worm gears d) Helical gears
Which of the following type of gears are free from axial
thrust
2 a) Herringbone gears c) Bevel gears ! | A
b) Worm gears d) Helical gears
Which of the following type of gears are used for noiseless
operations?
2 a) Spur gear c) Worm gears all e B
b) Bevel gear d) Helical gears

Involute profile is widely used for gear tooth because

a) Pressure angle remains constant
4 b) Face and Flank form a continuous curve 1 lcotl wui
c¢) Involute rack has straight sided teeth
d) All the above factors

In metric system, the size of the gear tooth is specified by
5 a) Circular pitch ¢) Module 1 |cot| wu
b) Diametral pitch d) Pitch circle diameter

(¥ Scanned with OKEN Scanner
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6

The piteh circle diameter and number of teeth in a spEEEar
are d and z respectively. The module m is defined as

a) (nd/z) c) (z/d)

b) (d/z) d) (dz)

In spur gears, Lewis form factor depends upon
a) Module c) Pressure angle
b) Number of teeth d)Bothbandc

Page: 14

prmmsrmasee====

Beam strength of gear tooth is

a) Maximum tangential force that the tooth can
transmit without bending failure.

b) Maximum bending stress that the tooth can transmit
without failure.

¢) Maximum tangential force that the tooth can
transmit without pitting failure.

d) Maximum contact stress that the tooth can transmit

without failure.

R

Cot

col1

L1

L1

col

L1

Dynamic force on gear tooth is induced due to
a) Inaccuracies of tooth profile and errors in tooth
spacing
b) Misalignment in bearings
¢) Elasticity of parts and inertia of rotating masses

d) a,bandc

Co1

L1

Surface endurance strength of gear tooth depends upon
a) Surface finish of gear tooth
b) Ultimate tensile strength of gear materials
c) Surface hardness of gear tooth

d) Modulus of elasticity of gear materials

CO1

L1
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Internal Test Question paper format- CBCS Scheme

Name of the staff/s: Dr. RAVIKUMAR T R

Date: 13/05/2022

SlgnatureM ﬂ (%

e

Reviewer’s Signature: | @ C \i./T/

NOTE: Only the following information’s to be given to the students.

S.J.C. Institute of Technology
Department;: MECHANICAL ENGINEERING
Test : |
Semester: 6™ Section: A & B

Subject Name & Code: DESIGN OF MACHINE ELEMENTS-II [18MEG2]

Instructions

Date: 18/05/2022

Duration: 90 minutes
i. Answer all the questions.

ii. Use of Design data hand book is permitted
iii. Missing data, if any may be suitably assumed

Max Marks: S0+10MCQ

Question
Number

Marks

CcoO

RBTL

Derive an expression for beam strength of a spur gear tooth.

Also list the assumptions made in design of spur gear.

10M

Ccol1

al3

OR

Derive an expression for the load carrying capacity of a
helical gear tooth. Also list the assumptions made in design

of helical gear.

10M

Co1

@ml3

Design a pair of spur gear transmits 15kW from a shaft
rotating at 1100 rpm to a parallel shaft which is to rotate at
340 rpm. Assume number of teeth on pinion 31 and 20° FDI
tooth form. The material for pinion is C45 steel untreated

and for gear cast steel 0.2%C untreated.

10M

CcOo3

L4

OR

Design a pair of spur gears to transmit a power of 18 kW

from a shafl running at 1000 rpm to a parallel shaft to be

10M

Cod

L4
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run at 250 pm mnintaiﬁing a distance of 160 mm between

the shaft centers. Suggest suitable surface hardness for the
gear pair

n

Design a pair of helical gears to transmit power of 15kW at

3200 rpm with speed reduction 4:1 pinion is made of cast
steel 0.4% C-untreated. Gear made of high grade Cl, Helix
angle is limited to 26° and not less than 20 teeth are to be

used on either gear. Check the gears for dynamic and wear
considerations.

rage: 114

ot

10M

PR

1

] '

Cco3

L4

iR

OR

A pair of equal diameter herringbone gears of CI
(6,=60MPa) is used to transmit 6kW at 6000rpm. The
center distance between the gears is 80mm, the normal
pressure angle is 20° and helix angle is 28°. The teeth’s are
FDI. Determine (i) transverse module, (ii) normal module &
(iii) face width, iv) BHN for gears

10M

co3

Explain the modes gear tooth failure and their possible

remedies to avoid the failure.

10M

co1

L2

OR

Explain Formative number of teeth on Helical Gear

10M

CO1

L2

Design a pair of bevel gears to transmit 12 kW at 300 rpm
of the gear and 1470 rpm of the pinion. The angle between
the shaft axes is 90°. The pinion has 20 teeth and the
material for gears is cast steel (60 = 183.33N/mm2) BHN
320, Take service factor as 1.25 and check the gears for

wear and dynamic load. Suggest suitable surface hardness

for the gear pair.

10

Cco3

L4

oR

e TR0 sayre angle consists
A pair of bevel gear wheels with 20° pressure angle

L e e i S

cOd

Fe

by

L4

R 2, . |
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of 20 teeth pinion meshing with 30 teeth gear. The module
is 4 mm while face width is 20 mm. The surface hardness of
both pinion and gear is 400 BHN. The pinion rotates at 500
rpm and receives power from an electric motor, The starting
torque of the motor is 150 percent of the rated torque.
Determine the safe power that can be transmitted
considering the dynamic load wear strength and endurance
strength. The allowable bending stress may be taken as 240
MPa.

Multiple Choice Questions

When the axes of two shafts are perpendicular and
intersecting, use
a) Spur gear c) Bevel gears

b) Worm gears d) Helical gears

1 Col L1

Which of the following type of gears are free from axial

thrust
1 Ccol1 L1
a) Herringbone gears ¢) Bevel gears
b) Worm gears d) Helical gears

Which of the following type of gears are used for noiseless

operations?
1 col1 L1

a) Spur gear c) Worm gears

b) Bevel gear d) Helical gears

Involute profile is widely used for gear tooth because

a) Pressure angle remains constant

b) Face and Flank form a continuous curve | coi| Lt
¢) Involute rack has straight sided teeth

d) All the above factors

In metric system, the size of the gear tooth is specified by

a) Circular pitch ¢) Module ¢ leoi] mw

d) Pitch circle diameter

b) Diametral pitch

(¥ Scanned with OKEN Scanner
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The pitch circle diameter and number of tecth in a spur gear
are d and z respectively. The module m is defined as

a) (nd/2) ¢) (z/d)

b) (d/z) d) (dz)

1 COi

Li

In spur gears, Lewis form factor depends upon
a) Module c) Pressure angle
b) Number of teeth d) Bothband c

1 Ccol1

Ll

Beam strength of gear tooth is

a) Maximum tangential force that the tooth can
transmit without bending failure.

b) Maximum bending stress that the tooth can transmit
without failure.

¢) Maximum tangential force that the tooth can
transmit without pitting failure.

d) Maximum contact stress that the tooth can transmit

without failure.

1 Col1

L1

Dynamic force on gear tooth is induced due to
a) Inaccuracies of tooth profile and errors in tooth
spacing
b) Misalignment in bearings

¢) Elasticity of parts and inertia of rotating masses

d) a,bandc

1 Col

Ll

Surface endurance strength of gear tooth depends upon
a) Surface finish of gear tooth
b) Ultimate tensile strength of gear materials
¢) Surface hardness of gear tooth

d) Modulus of elasticity of gear materials

1 co1t

e
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V1‘A & B’
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A,

e TR T Ay L D feme i s e e i
Completer the design and determine the input capacity of a worm gear

speed reducer unit which consists of a hardened steel worm and a
1 phosphor bronze gear having 20° stub involute teeth. The centre distance L4 CO3
is to be 200 mm and transmission ratio is 10 and the worm speed is 2000

rpm.
Design a worm gear drive to transmit a 2kW at 1000rpm of worm. The

velocity ratio is 20:1 and center distance is 200mm. Material for the gear )
2 L CO3
is phosphor bronze and that of worm is hardened steel. Determine the >

efficiency of the drive.

Design the main bearing for a stationary slow speed steam engine for the
following data:

3 P ; L4 CO3
Journal diameter = 200mm, Maximum load on the piston = 80kN and

Engine speed = 200 rpm.

Design the main bearing of a steam turbine that runs at 1800 rpm. The
load on the bearing is estimated to be 2500 N.

A 75mm lo;lg full journal bearing of diameter 75mm supports a load of

10kN. The speed of the journal is 1200 rpm. The absolute viscosity of the

—

Page | 1
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oil is 10X10? Pas and diameter clearance ratio is 0.001. Determine the
coefficient of friction by using a) Petroff’s equation b) Mckee’s equation
and ¢) Raimondi and Boyd curve.
Design a multi collar thrust bearing for a propeller shaft of a 400 kW
i marine oil engine. The engine makes 300 rpm. The propeller has a pitch > co3
of 2.5m and slip is 30%. The permissible bearing pressure is 0.5 N/mm?.
Assume uniform wear theory.
Rubrics:
1. Ifall questions answered - 6M
2. If on date submission (i.e. 07/07/2022) -2M .
3. If assignment write neatly -2M
Total 10M
2
— Page I 2
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Internal Test Question paper format- CBCS Scheme |

[ Name of the staff/s: Dr. RAVIKUMAR T R

Date: 06/06/2022 Signature: M\bl"w

£

Reviewer’s Signature: |

NOTE: Only the following information’s to be given to the students.

S.J.C. Institute of Technology
Department: MECHANICAL ENGINEERING
Test : 11
Semester: 6" Section: A & B
Subject Name & Code: DESIGN OF MACHINE ELEMENTS-II [18ME62]

Instructions

Date: 09/06/2022
Duration: 90 minutes Max Marks: 50+10MCQ
i. Answer all the questions.
ii. Use of Design data hand book is permitted _
i, Missing:dafa, ifany may bé stitably assurisd J Sl

Marks |/CO | RBTL

Question
Number
1 List and explain the properties of lubricant _
10M CO1 | L2
OR
With a neat sketch explain Hydrodynamic theory of
2 lubrication. 10M CO1 | L2
Complctef the design and determine the input capacity of a
worm gear speed reducer unit which consists of a hardened
3 steel worm and a phosphor bronze gear having 20° stub | o | cO3 | 14
involute teeth. The centre distance is to be 200 mm and /
transmission ratio is 10 and the worm speed is 2000 rpm.
OR
4

Design a worm gear drive to transmit a 2kW at 1000rpm of [JIOM | \CO3 | L4
worm. The velocity ratio is 20:1 and center distance is L

200mm. Material for the gear is phosphor bronze and that of

worm is hardened steel. Determine the efficiency of the

drive,
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Derive an cxpression for load carrying capacity of Worm

gear tooth under static loading conditions.

oM | €Ol

OR

Derive Petroff’s equations for coefficient of friction for

Hydrodynamic bearing and also state assumptions.

10M | COH

~J

Design the main bearing for a stationary slow speed steam
engine for the following data:

Journal diameter = 200mm, Maximum load on the piston =
80kN and Engine speed = 200 rpm,

oM | Cco4 | L4

OR

Design the main bearing of a steam turbine that runs at 1800

rpm. The load on the bearing is estimated to be 2500 N

10M CO4 | L4

A 75mm long full journal bearing of diameter 75mm
supports a load of 10kN. The speed of the journal is 1200
rpm. The absolute viscosity of the oil is 10X10- Pas and
diameter clearance ratio is 0.001. Determine the coefficient
of friction by using a) Petroff’s equation b) Mckee’s

equation and c) Raimondi and Boyd curve.

10 CO4 L4

OR

10

Design a multi collar thrust bearing for a propeller shaft of a
400 kW marine oil engine. The engine makes 300 rpm. The
propeller has a pitch of 2.5m and slip is 30%. The

permissible bearing pressure is 0.5 N/mm?. Assume uniform

wear theory.,

10 CO4 |14

Multiple Choice Questions

Worm gears are widely used when
a) Velocity ratio is high
b) Space is limited

c) Axes of shafts are non-intersecting

1 COo1 L1

d) All the three
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A worm gear drive consists of double start worm meshing
with a 50 teecth worm wheel. The velocity ratio is 1 co1| L1
a) 25 b)100 c) 50 d)75

In thrust bearings, the load acts

a) Along the axis of rotation
b) Perpendicular to the axis of rotation
1 Co1 L1

¢) Parallel to the axis of rotation

d) aandc

In case of full journal bearing, the angle of contact of the

A
3 4 bushing with the journal is ;  |eor| wu1
a) 60° b)90° «¢)180° d) 360°
The length to diameter ratio for a short bearing is &)
5 1 co1 L1
a) More than 1 b) Less than1l c)oo d)1
The unit of Absolute viscosity is
co1 L1
8 a) N/m’ b)N-m  ¢)N-s/ m? d) N-m/s 1

Petroff’s equation is used to find out
a) Load carrying capacity of the bearing
b) Frictional losses in the bearing
1 co1 L1

: ¢) Unit bearing pressure on the bearing

d) Pressure distribution around the periphery of the

g} journal

b e BT e e
If n = Absolute viscosity, n’=

Speed of the journal in rps

and P = Bearing pressure 1 col| L1

a) nn’/P bynn’P
9 Sommerfeld number is
a) Similar to bearing characteristic number

c)n/Pn’ b)None of the above

1 Co1 L1

b) Similar to Reynold’s number

¢) Dimensionless parameter that contains all the design

parameters
d) Used to find out dynamic load carrying capacity of

(¥ Scanned with OKEN Scanner
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the hydrodynamic bearing

10

In most of internal combustion engines, crankshaft bearing

is

a) Hydrodynamic journal bearing
b) Hydrostatic journal bearing

c¢) Ball bearings

d) Roller bearings

1 Cco1 L1

9
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T
NOTE: Only the following information’s Lo be given to the students. \

S.J.C. Institute of Technology
Department: MECHANICAL ENGINEERING
Test : 11
Semester: 6" Section: A & B
Subject Name & Code: DESIGN OF MACHINE ELEMENTS-II [18ME62]

Instructions
Date: 09/06/2022
Duration: 90 minutes Max Marks: 50+10MCQ
i. Answer all the questions.
ii. Use of Design data hand book is permitted
iil. Missing data, if any may be suitably assumed

Question Marks | CO | RBTL
Number

| List and explain the properties of lubricant
10M CO1 | L2

OR

With a neat sketch explain Hydrodynamic theory of

2 lubrication. 10M COl1 | L2

Completer the design and determine the input capacity of a
worm gear speed reducer unit which consists of a hardened
3 steel worm and a phosphor bronze gear having 20° stub | 1o | co3 | L4
involute teeth. The centre distance is to be 200 mm and

transmission ratio is 10 and the worm speed is 2000 rpm.

OR

Design a worm gear drive to transmit a 2kW at 1000rpm of

4 worm, The velocity ratio is 20:;1 and center distance is | jom | cos | La

200mm. Material for the gear is phosphor bronze and that of
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worm is hardened steel, Determine the efﬁciehcy of the

drive,

r-‘“‘mr————

Derive an expression for load'carrying capacity of Worm

gear tooth under static loading conditions. o,

COo1

OR

Derive Petroffs equations for coefficient of friction for

Hydrodynamic bearing and also state assumptions. 10M

Co1

Design the main bearing for a stationary slow speed steam
engine for the following data:

Journal diameter = 200mm, Maximum load on the piston= | 10M
80kN and Engine speed = 200 rpm.

CO4 | L4

OR

Design the main bearing of a steam turbine that runs at 1800
rpm. The load on the bearing is estimated to be 2500 N 10M

Co4

A 75mm long full journal bearing of diameter 75mm
supports a load of 10kN. The speed of the journal is 1200
rpm. The absolute viscosity of the oil is 10X10” Pas and
diameter clearance ratio is 0.001. Determine the coefficient | °
of friction by using a) Petroff's equation b) Mckee’s

equation and ¢) Raimondi and Boyd curve.

CO4

OR

Design a multi collar thrust bearing for a propeller shaft of a
400 kW marine oil engine. The engine makes 300 rpm. The
propeller has a pitch of 2.5m and slip is 30%. The 10
permissible bearing pressure is 0.5 N/mm2 Assume uniform

wear theory,

Multiple Choice Questions

CO4

L4

Worm gears are widely used when

Co1

@) Velocity ratio is high

1.1
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b) Space is limited
c) Axes of shafts are non-intersecting

d) All the three

A worm gear drive consists of double start worm meshing

2 with a 50 teeth worm wheel. The velocity ratio is 1 cot| L1
a) 25 b) 100 ¢) 50 d) 75

In thrust bearings, the load acts

a) Along the axis of rotation

ot b) Perpendicular to the axis of rotation
L . 1 co1| LI
i . ¢) Parallel to the axis of rotation

d) aandc

In case of full journal bearing, the angle of contact of the

bushing with the journal is 1 co1| L1

a) 60° b)90° c) 180°  d)360°

The length to diameter ratio for a short bearing is

1 CO1 L1
2 2) More than | b) Lessthan | c)eo )]

The unit of Absolute viscosity is

1 CcoOl1 L1
¢ ) Nm>  b)N-m N-s/m*  d)N-mis

ER Petroff’s equation is used to find out

a) Load carrying capacity of the bearing

@ b) Frictional losses in the bearing

7 ; . . 1 COo1 L1
¢) Unit bearing pressure on the bearing

d) Pressure distribution around the periphery of the

journal

If n = Absolute viscosity, n’= Speed of the journal in rps

and P = Bearing pressure 1 cot| Lt
a) nn’/P bynn’P c)n/Pn’ b) None of the above

Sommerfeld number is
a) Similar to bearing characteristic number i col L1

b) Similar to Reynold’s number
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) Dimensionless parameter that contains all the design
parameters
d) Used to find out dynamic load carrying capacity of

the hydrodynamic bearing

et

In most of internal combustion engines, crankshaft bearing
is

a) Hydrodynamic journal bearing

b) Hydrostatic journal bearing

c¢) Ball bearings

d) Roller bearings

CcOl

L1

(¥ Scanned with OKEN Scanner




=
-'-"':3 sicIT 0647 0rmA0] - =
L] sm
i
DEPARTMENT TEST-2
Scheme & Solutions
Semester: '@ AiLSubject Title: 7Dr Ci¢p) [ 2 Mperwe & ffﬂnig;wr Subject Co ¢ . % f _“’?fé 2
Marks |
?”::’::::: o :'.:!o:::a:ed i'
1
13 Q]')Torcdma D} lubrt o I
ntig CEY lovd point e | 0™
Wittosihy OHlhesn, F’M"% Five poiat, Clove P
POUT?OM-F T
- Explinadin Db €ath Pn‘})frhy Q 1
. "
2, HYCdeynqm‘.’c “f'ﬁfwﬁoﬁ : !
- K.gtﬂ&lr\g - "lo g
0 __lubtitant
~ Skektr, €051 ) pi |
- &Plln&*{-ﬂ‘)n/& t"Offga
z Wozm eest o
)M
'://u(q data g and _C}:*’-}‘a') --(9:‘*: Ig
= 010
-D&g’gﬁatﬂo-j p ZII Z;.-[Q Im 4/4 l o
@ Tangeadial Foree, Fe= s
= 124242 N 10 E
Dyrcemn?c FE’""C-‘?, ;:‘:I e
F — ;"3‘ ?.-Cffﬁ]
MNeay Load W
- JenS2 Eld e,
PPomer - Zriil w)
- ’ , 246
E. //.‘(‘!(‘rnCL’- )/ / l
Jlo = Fro8FN | 775
TJT"'”-’T’(J' '-'7"’"1!’3.!} J{HJ ? o LQ ﬂg.’-hf'"‘
frecd- Txssipiafed , fld = W78 P F ‘
;’Ja 4"/!';,'??’&{ (‘ﬂm'i;‘(}oj :
i
1

v
b ] f
y
g

ogJob) >+

e

(7
AG

(¥ Scanned with OKEN Scanner



rm -
Qiasion

*
. Number
Pt S -

%
CERE
s

' Subject Titte: Onip g

=

OS8Forma03 - Rev. o, o, |

s "'/2; |

Subject Code: [EMEG 2.

5

Solution

- Marks 1
Allocateq

f\m_l:m Creng
brveo oatan g Sketchen — I2M
Degignatoas o z,,z_}r] ] ’m = 3--/40)’018:__“&
nﬂgt’n#q] Jvoth load [ =22387L0
D)fhﬂ)mfc -)wf};., lood fo= 2720880 o LM

Near (oad Fo = 183242
0 e .
Poroer A = 784y }:kj}w»:
Ej}{cfeéc_y 7 ~ ®2e)r=)
Hreedd Qenerated 7“!:9. = JuePe ke 02)

Hea+ CJL,IS.’S;/D/&-M&/ H = /) 2 20
A0 /}f%‘fc:af Covliag Feeauized

Lrem  Gear
S}*—e_alf:hm - }:m’cm Amn-f ) b m Gear =0l

:f-‘}f’;?_joL)Q .;_;00/5 'ﬁﬂﬁEﬁngf ‘)EUD‘H\ lead
P :
Fp= Ui bym, Cy L

Pefolih <oy
Thetthey A Dstomphimp — 04

:D'PXJ‘;Q';{.QQO Co'-f’/”“fanD Z‘Hf-ﬁrt‘)o

I zn'-‘@gﬂ o) e

0

Jo

. L]

S it

(¥ Scanned with OKEN Scanner




068Farm a0 - Rav. No. 00 ]
Page -:,; "--f

; subject Title: PméEd Subject Code: AME L1
. .nuestlon Solution Marks
pem Allocated
T TDLITJ’\Q‘ ] 'D-eg_q x-.roq3
| g’b’ef? datqx Lot Uit [vqu(,,{/m)i — 0N
| Petica d) beafingy o= 012
; G’L o L= 01249 }-—DLM
Py = 2 10° V=
€
r/_ype' of-0{) QHESo — 0)# o
Heat Georsajed, flg=E78:/3200 1~ prn
Freas C’é-ff//)f&ff'd' Hd = 22724
— el
bmm = Red xi6~m ' B ?5 €2 9
‘;fakcy' ﬁ//f'fom_ p =5 16 X0 m/_r J’DW
25) & L 4131’)00 m/
- ] _OIM
?ﬁfm?’a" /06/1 eJ—Uf’qzo ’]’7}'03(10()/ N/J — 69‘3 128
. g, JDU‘FnOr) 5€Qx;n3
& veo Jatax Mh Datf- Coourkren s —0IM
Dekrgn 4 a’:ﬂl&fm/ i:}-ﬂfm/ l‘[ — D24
Fant B /,'vm'gﬁ’/m‘F |
§o)
Type o]; pi) — SHE 20 — o1 4
— P14
#g = 123822 N, fy =1LF728 0 )
/ = /*35X10 " 4 fgﬂ 22" — 014
M”" -6 / - 0)H
w 100 X080 m /5 & = /1¢ 23 X0 o1/ = L.
/U}{‘ Ces80- /) — 3
l 591 -‘:)n(»)aé/}‘»
n

(¥ Scanned with OKEN Scanner



' m sIcIT oea¥orma03 - Rev. No. 00

- Yl

Subject Title: ;D %) E" ﬂ Subject Code: ’({:{Mfé L

Question Solution
Number

> Touroa) bLeariag
2R — 02
Gweo oatar Rty Ualf C&nvﬁﬁﬂi—;ﬂﬂ o2y 10

o pehgbls oy e 2T e o
Ly Mckee Cov /I’(_ 2 —OM
e\ Leatrmrad? fﬁay/ /4_.

10 Soulde Colar Thrpt beariag g
[ i s
q,,,,(,;, Sdatar Aoty Uned COaVESIomX A

= . A
oher datax 5 V=F" ?ImA/ [) = 4L-7) XD } o
: erwo-umJ d, =0 165mM

Marks
Allocated

4._{){/;

D

JO = Lo Nreo — 02ZM
, T g
/\J//( SEVARA

&l p=c,

QP;’:C/ l=to Cellavs EI w

P = g Colloy Y R [eGkey — DM
ﬂ)+:6f‘ﬂﬁp“’0

Mulhple Cholce &”efﬁ’%

"o Al Hhe Ao 4y, Mo
7 /

2—; {'9 24 VLC‘-’-#). Vi b)

Fi

=, 5L 6
4, P 6 P
< )

-

10

b) I.AJ 2 | (/‘f ‘/Z
| 'f) f/};l_-f-wdya'}ﬂm?(_

J‘ou; as) beaieng

o

10,

(¥ Scanned with OKEN Scanner



SICIT Assignment

| | Jai Srl Gurudev | |
¢l Adichunchanagiri Shikshana Trust ®

SJC INSTITUTE OF TECHNOLOGY

Chickballapur — 562 101

Estd: 1986

Department of Mechanical Engineering
ASSIGNMENT-3

it i S Sl 3 it iy
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2021-22 (EVEN SEMESTER) BATCH 2019-2023

CBCS scheme (Effective from the academic year 2018 -2019)

— ]

VI‘A&B

Dr. RAVIKUMAR T R, Assistant Professor

P e
In a multiple disc clutch the radial width of the friction material is to be

0.2 of maximum radius. The coefficient of friction is 0.25. The clutch is

to transmit 60kW at 3000 rpm. Its maximum diameter is 250mm and the

axial force is limited to 600N. Determine a) Number of driving and
driven discs. b) Mean unit pressure on each contact surface. Assume

uniform wear.

A cone clutch has a semi-cone angle of 12° to transmit 10kW at 750 rpm.
The width of the face is one fourth of the mean diameter of friction lining.

If the normal intensity of pressure between the contacting surface is not to

exceed 0.85 bar, assuming uniform wear criterion and taking p = 0.2.
Calculate dimensions of clutch. Also find the axial force while running

i.e., at the beginning of engagement.

A belt is required to transmit 18.5kW from a pulley of 1.2m diameter

running at 250 rpm to another pulley which runs at 500 rpm. The distance

3 | between the centers of pulleys is 2.7m. The following data refer to an L4 Cco3

open belt drive p = 0.25. Safe working stress for leather is 1.75N/mm?

It taking

T B e

Thickness of belt = 10mm, Determine the width and length of belt

page | 1
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—Teentrifugal tension into account. Also find the initial tension in the belt
and absolute power that can be transmitted by this belt and the speed at
which this can be transmitted.
A nylon core flat belt 200mm wide weighing 20 N/m, connecting a T
300mm diameter pulley to a 900 mm diameter driven pulley at a shaft
4 | spacing of 6m, transmits 55.2 kW at a belt speed of 25 m/s. a) Calculate L4 Co3
the belt length and the angles of wrap, b) Compute the belt tensions based
on a co-efficient of friction 0.38.
A V-belt is to be arranged between two shafts whose centers are 3000
mm. The driving pulley is of 850 mm effective diameter and is to be
supplied with 75 kW at 960 rpm. The follower pulley is to run at 480
rpm. Determine the number of belts required for the following particulars.
Area of belt section =400 mm?
5 L4 CO3
Weight of belt = 0.01 N/em?
Safe working tensile stress = 2.1 N/mm?
Coefficient of friction = 0.27
Groove angle of pulley = 40°
Also find the initial tension required in each belt.
Select a V-belt drive to transmit 10 kW of power from a pulley of 200
mm pitch diameter mounted on an electric motor running at 720 rpm to
6 | another pulley mounted on compressor running at 200 rpm. The service is L4 Cco3
heavy duty varying from 10 hours to 14 hours per day and centre distance
between centre of pulleys is 600mm.
Rubrics:
|. Ifall questions answered - 6M
2. If on date submission (i.e. 16/07/2022) -2M
3. If assignment write neatly -2M
Total 10M
Page | 2
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NOTE Only the following mformation’s 1o be given 1o the students

S.J.C. Institute of Technology
Department. MECHANICAL ENGIN EERING

Test : 1
. Semester; 6" Section: A & B
Subject Name & Code: DESIGN OF MACHINE ELEM_ENTS-I[ [18ME62]
Instructions
Date: 09/07/2022
Duration: 90 minutes Max Marks: 50+10MCQ
i. Answer all the questions.
ii. Use of Design data hand book is permitted
] iii. Missing data, if any may be suitably assumed -
Question | Marks | CO | RBTL
Number
' Name the different type of clutches. Describe with the help
| of a neat sketch the working principle of any one friction 10 | cot L2
clutch,

OR

Classify the brakes and Explain with a sketch of any one

Brake system. 10 |COo1| L2

Derive an expression for Torque transmitted by friction

|
3 surfaces in Disc or Plate clutch under Uniform Pressure | 19 }cor: 13 1
theory. J ll
OR s e .._.‘...._._.l]
T Derive an expression for Torque transmitted by friction S
4 s s dlineh e d 10 |[COorl 13
surfaces in Cone clutch under Uniform Pressure theory.

|

5 L s . _ y :
( l material is to be 0.2 of maximum radius. The coefficient of 1§ OO e
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[ friction is 0.25. The clutch is to transmit 60kW at 3000 rpm.

3 i 06#Form#02b - Rev, No, g7

Its maximum diameter is 250mm and the axial force is
limited to 600N, Determine a) Number of driving and
driven discs, b) Mean unit pressure on each contact surface,

Assume uniform wear.

OR

A cone clutch has"a semi-cone angle of 12° to transmit
10k W at 750 rpm. The width of the face is one fourth of the

mean diameter of friction lining. If the normal intensity of

pressure between the contacting surface is not to exceed i | o
0.85 bar, assuming uniform wear criterion and taking p =
0.2. Calculate dimensions of clutch. Also find the axial

force while running i.e., at the beginning of engagement.

A belt is required to transmit 18.5kW from a pulley of 1.2m
diameter running at 250 tpm to another pulley which runs at
500 rpm. The distance between the centers of pulleys is
2.7m. The following data refer to an open belt drive p =

0.25. Safe working stress for leather is 1.75N/mm?.

Thickness of belt = 10mm. Determine the width and length | 10 | CO3| L4
of belt taking centrifugal tension into account. Also find the
initial tension in the belt and absolute power that can be &

transmitted by this belt and the speed at which this can be

transmitted,

OR

A nylon core flat belt 200mm wide weighing 20 N/m,

connecting a 300mm diameter pulley to a 900 mm diameter

driven pulley at a shaft spacing of 6m, transmits 55.2 kW at
a belt speed of 25 m/s. a) Calculate the belt length and the | 10 | coa L4 |

angles of wrap, b) Compute the belt tensions based on a co-

efficient of friction 0.38.

S— gl |
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| A V-beltis to be arranged ‘between two shafts whose centers ]

are 3000 mm. The driving pulley is of 850 mm effective
diameter and is to be supplied with 75 kW at 960 rpm. The
follower pulley is to run at 480 rpm. Determine the number 'f
of belts required for the following particulars.
Area of belt section = 400 mm?

Weight of belt = 0:01 N/em’

Safe working tensile stress = 2.1 N/mm?

10 CO3 L4

Coefficient of friction = 0.27

Groove angle of pulley = 40°

f Also find the initial tension required in each belt.

OR

Select a V-belt drive to transmit 10 kW of power from a
pulley of 200 mm pitch diameter mounted on an electric
motor running at 720 rpm to another pulley mounted on

10 ; Gl 10 CO3 L4
compressor running at 200 rpm. The service is heavy duty

varying from 10 hours to 14 hours per day and centre

distance between centre of pulleys is 600mm.

Multiple Choice Questions

|
l
. The clutch used in Trucks is i
| a) Centrifugal clutch  ¢) Multi-plate clutch 1 cor | L1 l
b) Cone clutch d) Single plate clutch %
- The clutch used in Scooters is \
2 ¢) Centrifugal clutch  ¢) Multi-plate clutch 1 cor| ur |
a) Cone clutch d) Single plate clutch

in case of multi-plate clutch in iy is number of disks on

driving shaft and iy is the number of disks on driven shaft,

] then the number of pairs of contacting surfaces is given by l COi L1
b) iyt iz ¢) it -l

¢) iyt izt

d) iy- Iy
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The cone clutches have become obsolete because

a) Strict requirement of co-axiality of two shafts

b) Dilficult of disengage { |cot} Ll

¢) Difficult of Construction

d) None of the above

Torque transmitting capacity of clutch depends upon

a) Coefficient of friction

b) Dimensions of friction lining 1 cot | LI

¢) Axial force provided to engage the clutch
d) All the above three factors

The commonly used angle between leather or asbestos

friction lining surface and axis of cone clutch for a cone

6 clutch is 1 cot | LI
a) 14.5° ¢) 12.5°

b) 20° d) 45°

The brake used in railway coaches is

7 a) Shoe Brake ¢) Band brake

1 COl1 L1
b) Block brake d) Disk brake

\ The brake used in most of motor cycles is i

a) Internal expanding brake ¢) Band brake

b) Block brake d) Disk brake

1 Ccol LI

o The suitable material for belt used in flour mill is

9 a) Leather ¢) Canvas or Cotton duck i lecotl wu \
b) Rubber d) Balata gum
The condition for maximum power transmission 1S \

that the maximum tension in the flat belt should be |
equal to i aavilr |
a) 3Te b) Te ¢) Tef3 d) 2Te l’.

Where; Tc — Tension in belt due to Centrifugal force

e — i — r___—"-_—_—_—_-'—r—-__--—-___— |I
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DEPARTMENT OF MECHANICAL ENGINEERING

°

[| Jai Sri Gurudev ||

S J C INSTITUTE OF TECHNOLOGY

A
FINALIZED MARKS

.

SUB: DME- II [ 18ME62]
SEM: VI A
TEST 1| TEST 2 | TEST 3 Av(f;A AV(EERA AS1 AS2 | ASSIMIAVG ASY . app
SINe.| USN STUDENT NAME - /MCQ1|/MCQ2| CQ MCQ
(50M) | (50M) | (50M) | TEST | TEST (40M)
(10M) | (10M) |3(10M)| (10M)
(50M) | (30M) g
1 |1SJISMEO001 [Adarsh M 3 24 13 A2 AL HBo)| Sy | . 3y 207 1819 -“®
2 [1SII9ME002 |Akarsh M 30 36 38 35 21 10 8 8 9 LT o PR
/3. |1SII9ME003 |Akshay M 27 30 [per| 259 st 2 2 2[00 2| )AL YT
4 |ISJTI9ME004 [Amruth vV M 24 26 33 28 17 10 8 8 9 2
5 |1SI19ME005 |Anirudh 46 46 34 42 25 10 10 10 10 35
6 |1SJI9ME006 |Balaji N 46 24 34 35 21 9 9 9 9 30 1
7__[1SI19ME007 [Bhuvan Athresh S 15 29 28 24 14 9 9 8 9 B
8 |1SJI9ME008 |Chadive Sathish Kumar R| 27 45 29 34 20 9 9 8 9 29 A
9 [1SI19MEO10 |Chethanraj D N 26 24 40 30 18 9 9 9 9 7
10 _[1SJI9MEO1T |Chirag C 26 Oy 9m | a2yl G| o 0 5 301 sl 2
11 |ISJISMEOI2 [Dhanush B 34 41 33 36 22 10 9 8 Y 31 ._f//”
12 |1SJISMEOQ13 |Dhanush N 27 29 26 27 16 8 8 8 8 24 < £
13 |1SJI9MEO014 |Gagan Gowda C 31 41 38 37 22 0 3 5 3 530~
3_°{1SJ1SME015 |Ganesh U 17 23 4333 B8P S| 4 2 1 2 A3
15 _JISII9MEO16 |Harshith Gowda Tl 47 28 23 33 20 9 9 9 9 29 -
16 [1SJ19MEO018 |Jahnavi Krupa A 46 37 40 41 25 9 8 7 8 O A .
17 _[1SI19ME019 [Jashwanth J 29 25 27 27 - 16 0 7 4 403 | 20 >3 f{3F-
18 [1SJ19ME020 [Jayanth K R A6 | 2944 29 35 21 9 9 8 9 30 "
19 |18J19ME021 [Karthik B N 26 27 32 28 17 9 9 8 9 26~
20 [ISII9MEN22 |Keerthana B K 46 41 40 42 25 10 8 8 9 34
21 _|1S119ME023 |Kethireddy Hruday Reddy 37 32 13 27 16 9 9 8 9 28 w7
22 [1SJ19ME024 |Kumar S 46 30 44 40 24 9 9 9 9 3
1A%

!
(¥ scanned with OKEN Scanner



23 |1SJ19ME025 |Kuruba Avinash 23 38 22 28 17 10 10 10 0
24 {1SM19ME026 [Kushal Y S 22 22 12 19 11 10 10 7 9 20
25 _|ISIT9ME027 |Lakshay Kumar Singh B4 2741 304 2541 B57%5| 98 6 3 i a2 1L
{26 > |1S119ME028 {Tikith K N ) 82| B0 Bal 9w| epg 0 3 5 3-0) g =~
27 |1SJ19ME029 |Madhu K 37 33 23 3] 19 0 0 0 0 g scj—"
28 |1SJI9ME030 |Madhu M N 46 44 19 36 22 8 8 8 8 30 o
29 |1SJI9MEO31 [Manjunath C 21 31 204 24w0| 1418 10 8 9 9 3>
30. |1S/19ME032 |Manohar HK 6 | 25 41 27 16 10 8 8 9 35 o
“¥ 31 |1SII9ME034 [Manoj HV 57 19:2 33 25 2622 1174 9 9 8 9 2438 f~
32 |ISJI9ME036 |[Md Aakib Khan 42| oYY 1534 s34 32 0 0 1 0 F R %
33 [1SI19ME037 [Mohammed Shoaib 374e| 27¢4¢| 34 | 3339 =2024| 10 40| 7 £ 2534
24 |1SJ19ME038 [Mohan HV 44 34 28 35 21 8 8 8 8 29
35 |1SJ19ME039 |Mohankrishna N FUN1 Y| 18| ATW <LK 9 9 9 9 lé““—;"—‘??‘/
36 |iISJI9ME040 |Mohith K V 40| ] 30 eyl 81T 0 4 4 207 | 1Al fiE
37 [1SJ20ME400 |Abhilash K N 33 31 39 34 21 9 9 9 9 30—
38 |1SJ20ME40] |Ajay Kumar G 45 45 21 37 22 10 10 10 10 32 G
39 [1SJ20ME402 |Ashoka C 44 46 33 41 25 10 10 10 10 35 —«/;
40 [1SJ20ME403 |Bhavan.d 36 49 28 38 23 9 9 0 6 AT
4] |1SJ20MEA404 |Chandan Gowda T N 0 0 6 2 1 0 0 3 1 co»
42 |1SI120ME405 |Chandan N Gowda 35 27 39 34 20 9 9 8 9 29 b
43 |1S120ME406 [Deepak N 35 24 34 31 19 8 8 7 8 AP
44 |1SJ20ME407 |G Chandan » 43 48 21 37 22 6508 4| I 40| 27 3P
45 |1SJ20MEA408 [Harshith A 4" A% 23 %) 579 10 ° 10 10 10  —ti 4 il
46 |15J20MEA09 |Jayateertha C A 38 36 35 36 22 9 9 9 9 31y -
47 |1SJ20ME410 |[K G Rajeev Iyengar 35 44 37 39 23 10 8 10 9 33 17
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[ Jai Sri Gurudev ||

S JCINSTITUTE OF TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING

FINALIZED MARKS
SUB: DME- II [ 18ME62]
SEM: VI B
AVERS A‘;;EE*:‘A ASIM|ASYM |ASIM| AVG | o
SINo.|  USN STUDENT NAME | 2ok L TEST2 TESYS) |GE CQ1 | cQ2 | cQ3 |AsMmcCQ| -
(50M) | (50M) | (50M) | TEST | TEST aom) | comy | cony | aovy | O™
(50M) | (30M) ;
1 _|ISJISMEOIS |Boya Nandavardhan 25 35 34 31 19 0 0 0 0t 1926
2 [1SJI8ME017 |Chandan Gowda M 31 44 23 33 20 8 8 5 7 % e G
3 |ISJ1I8ME074 |Praveen G V 43 25 25 31 19 9 9 8 9 28 w” =
4 |ISII9MEO04]1 |Nagendra Babu N P 48 34 25 36 21 10 10 9 10 31 oA~ -
5 |1SJI9ME042 |Nandan H 25 30 35 30 18 3 2 3 3 21 I _-~-
6 [ISII9ME043 |Nandhini G 22 26 43 30 18 10 9 7 9 27 A -
7 |1SJI9MEO044 |Nikhil K M 41 47 36 41 25 10 9 9 9 34 -
8 |I1SJI9ME045 |Nithin M 38 38 25 34 20 10 10 9 10 30 _
£9) |[ISI1I9ME046 |Nithin M 39 25 30 31 19 9 2% 8 g% 27 4 -
10 [1SJI9ME047 |Osama Hyder Babu Darvesl| 28 44 34 35 21 9 9 9 9 30 V7 5
_H_ |1SI1I9ME049 [Pooja P - 33 43 20 | 32| a9z 9 9 2 7 2628 | £ o
12 |1SJI9ME050 [Pothurai Ravikumar Reddy| 27 18 18 21 | 13 9 9 8 9 M
13 [ISJI9MEQS] [Prabhakar Y V 48 32 19 33 20 10 9 8 9 T g
14 |1SJI9MEQ52 [Pulugura Manjunath Reddy| 26 48 12 29 17 9 9 9 9 6t _»
15 [1SJ19ME053 [PunithD S 48 31 44 41 25 10 9 10 10 M A
16 11SI19ME054 |Rahul A 42 38 28 36 22 10 10 9 10 2
17 _|1SJ19ME055 [Rahul M 30 34 27 30 18 9 9 9 9 27 v
18 |ISJI9MEQS7 (Rameshwar B M 32 39 25 32 19 9 9 9 9 28 .
19 [1SJI9ME058 [Sagar T A 32 47 47 42 25 10 10 9 10 35
20 |18J19ME059 [Sandeep B R 43 29 30 34 20 9 8 8 8 29 L
21 _|1SJ19MEO060 [Sanivarapu Raja Sekhar Red 37 37 43 39 23 9 9 8 9 A L
22 [1SJ19ME06] |Sanjay S 20 23 32 25 15 0 7 4 4 (19 .p*
3 _|ISIIYMEOD62 |Santosh N +— Jr3d 284 22 228 4320 9 8 9 9 3 &
24 |1SJI9MEG63 [Sectharam S 26 32 42 33 20 10 10 9 10 |

e

(¥ scanned with OKEN Scanner



__"'——'--—""‘——-—---_._.,__-—-._.__,,, "

%_L ISJ19MI§0§4 Shailesh N 8 | 25
""3-'(‘5“‘ 18] 19}\‘[13065 (Sharath Kumar i \'4 4] 33
27 _|1SJ119ME0se Shashank V 29 43
28 |1SJ19NE0gT Shrevas L 19 42
|29 |ISIIOMEDes Shrinidhi Kulkarm; 35 35
30 |1SJ19MEDso Sreedhar A 38 22

3T JISNoMEQT) Sridhar Reddy B 13 36

32 [I1SHIOMEQTS Sudeep Gowda N 4] 45

33 |ISI19MEDT3 Swasthik K M 19 33

34 ISHIOMEO74 |Tabres Pasha 36 27
33 [ 1SI19ME075 Uday KiranGR & 025 | 27
38 |1SJI9MEO76 [VS Monish 1 25

37 [ISJIOMEQ77 Vijavkumar K S 34 33

38 |ISII9ME078 [Vivek B 22 47
39- 11SJ19ME079 [Yashwanth KN 39 [ 39

20 _|1SI19ME405 |Girish. K. N 28 23

31 J1SI20ME411 |Karthik K J 40 41

=2 |I1SJ20ME412 |Madhu T Vv 42 34

33 _|ISJ20ME413 [Nanda Kishore R 34 41

<4 [ISI20ME414 Pavan Kumar TN 39 35

45 _|1SI20ME415 [Pradecp N 46 48
*6_|ISI20ME416 [Praveen KumarH A 39 28

37 |I1SJ20ME417 |Sumanth Y S 24 34

48 |1SJ20ME418 [Varshith Gowda L 5 25
L_49 [1SI20ME419 [Arun Kumar K N 29 | 32
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S.J.C Institute of Technology
Affiliated to VTU Belguam and approved by ALC.T.E, New Delhi
P.B, No. 20, BB Rd, Chikkaballapura, Karnataka 562101
Ph: 08156 - 263181, Fax:08156263180
Email: principal@sjcit.ac.in, Web:www.sjcit.ac.in

Course-Wise 2021-22
Batch : BE, 2019-2023
Name of the Faculty : Dr Ravi Kumar TR

Course Code : 18ME62
Course Name ; DESIGN OF MACHINE ELEMENTS In

Department : Mechanical Engineering
Semester 6 , Sec : B
Date : 08 Jul 2022

No |Questions Score on a scale of 4 Feedback |Average
Percentage|Score
(4)
4 3 2 1
} General
1 Preparation of the class 4] 6 0 0 96.8 3.9
2 Stressing on important ideas and points 37 10 0 0 94.7 3.8
3 Communication of teacher 39 8 0 0 95.7 38
4 Response to questions and doubts 38 9 0 0 95.2 38 |
5 Coverage of syllabus 36 11 0 1] 94.1 3.8
6 Availability of teacher outside the class 37 10 0 0 94.7 3.8
hour ]
7 Usefulness of notes given 37 10 0 0 94.7 3.8
8 Knowledge gained by attending the class 41 6 0 0 96.8 3.9
9 Maintenance of discipline in the class 39 7 1 0 95.2 38
10 |Overall ranking of performance of 37 10 0 0 94.7 3.8
ftcachcr
Total Count 382 87 1 0 95.3 3.82
Satisfactory:
c 028 %
> Good: 18.51
biis 196 o
Excellent:
81.28 %

Comments
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Excellent

_ J
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S.J.C Institute of Technology
Affiliated to VTU Belguam and approved by ALC.T.E, New Delhi
P.B, No. 20, BB Rd, Chikkaballapura, Karnataka 562101
Ph: 08156 - 263181, Fax:08156263180
Email: principal@sjcit.ac.in, Web:www.sjcit.ac.in

Course-Wise 2021-22
Batch : BE , 2019-2023

Name of the Faculty : Dr Ravi Kumar TR

Course Code : 1SME62

Department : Mechanical Engineering
Semester 6 , Sec : A
Date : 08 Jul 2022

Course Name ; DESIGN OF MACHINE ELEMENTS II

(¥ Scanned with OKEN Scanner

No |Questions Score on a scale of 4 Feedback |Average
Percentage|Score
(4)
4 3 2 1
General
1 Preparation of the class 31 13 1 0 91.7 3.7
2 Stressing on important ideas and points 31 13 1 0 91.7 3.7
3 Communication of teacher 30 14 1 0 91.1 3.6
4 Response to questions and doubts 30 15 0 0 91.7 3.7
5 Coverage of syllabus 27 17 1 0 89.4 3.6
6 Availability of teacher outside the class 29 16 0 0 91.1 3.6
! hour
7 Usefulness of notes given 28 15 2 0 89.4 3.6
8 Knowledge gained by attending the class 29 15 1 0 90.6 3.6
9 Maintenance of discipline in the class 26 18 0 1 88.3 3.5
10 |Overall ranking of performance of 28 16 1 0 90 3.6
teacher
Total Count 289 152 8 1 90.5 3.62
Poor: 0.22 %}
Satisfactory:
:1.78%
Good: 33.78
% .
Excellent:
64.22 %
Comments
No
Good T
IExcellent
el I T S i i e
No comments R et M -
B Page Lol 2 =
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¢ the problem verry easily
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Good
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Excellent
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Good #

Excellent

Good

Good

Good
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Good
Good

Good teaching
Good

Good Teaching

Excellent

Excellent

No
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Good
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Good teacher

Very good teacher
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siar/nea/ SJCINSTITUTE OF TECHNOLOGY
CO"":‘;';E;'_J::“‘T/ Chickballapur - 562 101
Department of Mechanical Engineering
Course Title DESIGN OF MACHINE ELEMENTS Il Course Code €312
Subject Code 18ME62 Semester | 6 | Section B Emp.ID 1103
Faculty Name RAVIKUMAR T R No.students 49

Summary of CO attainments of Sub: 1BME62 Based on TYPE-2 Academic Year:2021-22

i ab_co CIE SEE CES TOT_Attainment
S_AT| T.ST| ATN | S_AT| T_ST | ATN | S_AT | T_ST | ATN | ATN % |Status
co1 c312.1 46 49 2.8 12 49 0.7 141 47 2.6 1.7 58 NO
co2| 3122 44 | a9 | 27| 12 | 49 [ 07 | 41 | 47 | 26 | 1.7 | 57 | NO
co3 3123 47 | 49 | 29| 12 | 49 { 07| 41 | 47 | 26 | 1.8 | 55 | NO
co4 C312.4 44 49 2 [ 12 49 0.7 41 47 2.6 17 57 NO
‘Summary of PO attainments of Sub: 18ME62 Based on TYPE-2 Academic Year:2021-22
PO Number 1 2 3 4 5 6 S 8 9 10 11 12
Direct ATNT[D) ' | 1.62 | 1.62 | 1.62 | 1.63 1.63
- Indirect ATNT(ID) 2.6 26 26 2.6 2.6
Total-ATNT 1173|172 | 1.74 15 1.7
. Total-ATNT (%) 58 | 57 | 58 | 58 57
Rel. to Mapping 69 | 5.2 4.6 23 1.1

5 | 173 172 174 175

PO Attainment .

Summary of PSO attainments in Year:2021-22 3 -
PSO Number 1 2 3 4 ,
Direct ATNT(D) | 1.62 '
Indirect ATNT(ID) 2.6
Total-ATNT 1.73 . h i A
Total-ATNT (%) 58 PSO Attainment
Rel. to Mapping 6.9 I e

1/21

|
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iiRinsd ~ SICINSTITUTEOF Tecnnil;w““
COURSE/ Chickballapur - 562 10. aring
2021-22 _ Department of Mechanical Engin
Course Information i
Programme Name: Mechanical Engineering T T Theory
Academic Year: 2021-22 | Semester: | 6 | Section: L
Course Title: DESIGN OF MACHINE ELE Tezd Strengii

Course Instructor Name: “RAVIKUMARTR 312 | 49
Subject Code: | 18ME62 CourseNo: | 2 | CM

Scheme of Teaching & Marks

- fals (Hr.): 2
Contact Hr/Week: -] 5 - Lecture Hours (Hr.): -~ 23 .| Tutorials L* 100
Max.CIE Marks: 40 Max. SEE Marks: 60 Total Ma*-Mar. > 4D
Min.CIE Marks: 19 Min.SEE Marks: 21 Total Min.Marks: 2
Final CIE (1A) Marks: | 40 Assignment Marks: 10 fest Marks: 30 .
Threshold Values for Attainment Calculation Final CO Attainment
Attainment level 3 o 2 % 1 % ( Percentage Contribution, %)
Internal Assessment >> [60] >= |50 »>= 40 CIE 40 |SEE| 50
SE Examination >= 50 5= 40 >= 35 & CES 10
Statements of Course Outcomes | . No.of CQ's 4 Target{%) | BL
C312.1  |ign procedure of various Machine elements (such as Springs, Belts, Ropes, Gears, Cl 60
€312.2 |nduced in machine elements subjected to different types of loading conditions (Sud 60
3123 Design Machine Elements based on Strength criteria. 60
C312.4 Select suitable bearings to give support to different rotating elements, &0

Semester End Exam. (SEE) Target(%) [ 90 | Course End Survey(CES) Target (%): 16._..

CO-PO Mapping Table (In the scale of 3) CO-PSO Mapping Table
ng Yable

co/PO 1 3/als|e]|7)l8]9f10]11]12 oS0 [ 1] 273
4

C312.1 7 C312.1

C312.2 €322

C312.3 3 )2 3123

(VS RUSHEFYE NTY]
MR W
(=Y

wlw|w|w

C312.4

3|1 C312.4

—e

— ]

Total 12084 2 _Total | 12

2/21
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SICIT/NBA/

SJCINSTITUTE OF TECHNOLOGY

'-‘g:f:f Chickballapur - 562 101
Department of Mechanical Engineering
Course Title DESIGN OF MACHINE ELEMENTS 11 Course Code 312
Subject Code 18ME62 | Semester | 6 | Ssection 1-8 Emp.ID 1103
Faculty Name RAVIKUMAR T R No.students 49
co Attainment ,fron:l -TEST- 3, in the Subject: 18ME, 62-Based on: TYPE-2, Academic Year 2021-22
sl | €O Number - R

Sum | T_Std| Av-AT|TS(=3)| AT,% |Ac_AT| ATNT

co1 G312

144 | 49 | 29 | 46 | o4 |28 |ws|

Cco2 C312.2

140 | 49 | 29 | 44 | 90 | 2.7 | ves

co3 C312.3

144 | 49 | 29 | 47 | 96 | 29 | vis | co3 EEEEES———. 5 @ |

coa| 3124

1 i i
136 | 49 | 28 | 44 | o0 [ 27 | ves,| CO2 MM 90

Distribution of CO Attainment from -TEST - 3, in Subj: 18ME62-Based on: TYPE-2, ACDY:2021:22

S. [ CONumber [ 3 | % | 2 | % | 1 [ % 3 |
coi| 3121 46 | 94 | 3 6 0 ’ ]|
co2| 3122 48 | 90 | 3 6 | 2 o [

Cco3 C312.3

47 | 96 | 1 2 1 2 || 98 |

Ccoa C312.4

coz
44 90 2 4 0

co1 |

Remarks of Course Intructor

Signature of HOD/DAC Signature of Caurse Instructar

11/21
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o J CINSTITUTE OF TECHNOLOGY \

S
Chickballapur = 562101

SICIT/NBA/S
s::;;::; pepartment of Mechanical Englneerlng
Course Title SESTGN OF MACHINE ELEMENTS [ Cﬂ:fs-‘! :-‘; e i‘lz
m 4 i
Subject Code a6z | Ssemester | 6 | Section g ~ st:deﬂﬁ_ 423
Faculty Name RAVIKUMAR TR !

~18ME62 - for the Academic year 2021-22

Result Analysis of Subject Code

Result Analysis of Section: 6 - B
No. Students pPass | % Fail %

49 32 65 17 35
_ Class Analysis of Section: 6 - B
" No. Students . | -49 | % | Grade Point
' FCD 3 6 10,9,8
FC 9 18 7
sC 20 41 6,4
FL_ 17 | 35 0

BFCD ®MFC mSC EFL

“Max. and Avg. Marks

' CIE AVG | SEE | AVG T
CO Attainment in SEE a0 28 | 60 | 22 Igo o
Sum_AT 66 =
_students 49 . ANALYSIS OF GRADE POINT AND GRADE LETTER =
Avg.ATNT 1.4 Grade Letter | S A B (s D E F
Sum_AT(=3) | 12 Grade Point | 10 9 8 7 6 4 0
AT(=3)% 24 No.of Students 3 9 20
Attainment NO . % of Students 6 18 41 ;;
i - CIE and SEE correlation Coefficient ] 0.51

Course Coordinator Remarks on Semester End Results for the Academic Year2021-22

N~

Signature of Course Coordinator Signature HOD/DAC

14/21
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- e B
SICIT/NBA/ R : %
S&F-REPT/ i SICINSTITUTE OF TECHNOLOGY
2021-22 Chickba"apur -562 101
Department of
Course Title W Mechanical Engineering
S T ACH \
Faculty Name RAVlKG‘;\nAI 6 | section [ & [ empip 1103
RTH : No.students 49
-Sl.| co_io CO-ATTAINMENT COMPARISON FOR
Lol THE - %
oo | - - - . 12021-22(2020-21 BTSN CAY, CAY-1, CAY-2
1l ey | 17 24 28 1.2
-2 G122 | . 17. | 23 | 28 2
3 @123 | 18 [ .24 58 1| 1
o > e G __|4_h-‘ . _
si.| p 0~i\|u. : PO-ATTAINMENT COMPARISON FOR THE CAY, CAY-1, CAY-2
i 2021_22 2020_21 2019_20 et o it e e R T R L s e e R U T S e
1| roa 173 | 238 25 |13
2 PO-2 1.72 2.37 25 |
3 PO-3 1.74 2.38 25 | %
4 PO-4 1.75 2.38 25 |
5 PO-5
6 PO-6 L1
7 PO-7
8 PO-8 1.7 2.4 25 |
gpo-go 1 = B4 56 7 B 9 10 9L 32
10| PO-1
11 PO-11 BCAY ECAYm1 =CAYm2
ST oz 1 | | |
PSO-ATTAINMENT COMPARISON FOR THE CAY, CAY-1, CAY-2
Sl | PSO-No- I 55122202021 2019-20]
1| PSO-1 1.73 2.38 2.5 g Pt
L= — !
- i | B CAYm1
3 PSO-3 1
4| Pso-4 1N | | e Bk
| 1 2 3 4
Academic Year Course Intructor Name
2021-22 RAVIKUMAR TR
2020-21 Prof. RAVIKUMAR T R
2019-20 Dr SURESH GOWDA M V
signatuge of Course Intructor Signature of HOD/DAC

(¥ Scanned with OKEN Scanner
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SICIT/NBAS S ) CINSTITUTE OF TECHNOLOGY
CER/ Chickballapur - 562 101
2RI Department of Mechanical Engineering
Summary of Course Outcomes
Attainment Blooms Levels
Weight, % 40 50 10
Level's No.
CO-Number CIE SEE CES Total -
c312.1 2.8 0.7 2.6 1.7 2
€312.2 SEE 0.7 © 26 1.7 3
c3123 29 0.7 2.6 1.8 3
C3124 2.7 0.7 2.6 1.7 3
E. Students Feedback
Over all feedback value a3

E. Remarks on CIE, attainment and suggestion(s) to improve course delivery by course instructor

SOLVE MORE NUMBER OF PROBLEMS

G. Innovative/Best methods used for course delivery by the course instructor

PPT, VIDEOS AND SHOWN ACTUAL MODELS USING DESIGN CALCULATIONS

H. Remarks of the Module Coordinator

Signature /

Name RAVIKUMAR TR
Module Coordinator Course Instructor

Slgnature of the HOD

21/21
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||7ai Sri Gurudev||
S J C Institute of Technology, Chickballapur — 562 101

Mechanical Engineering Department

Sem / See :VIA&B
Sub / Code : Design of Machine Elements-II (18ME62)
Subject Teacher : Ravikumar T R

Summary of DME-II subject result

a) Current Academic Year (2021-22):

Section | No of Students No. of No. of Pass Percentage | Average
appeared Students students Pass
passed failed Percentage
A 46 24 22 5217 %
60.00 %
B 49 33 16 67.35 %

b) Failure Analysis:
In VI semester DME-II subject pass percentage is 60.00%, when compared to

previous year results it is too, low, this is because of so many number of students are

irregular to the classes and not taken regular internals due to not registered their name to
the university in stipulated period. The subject is problematic one which needs to solve
more number of problems and requires proper usage of data hand book and also need

thorough basic knowledge of the subject Mechanics of Materials and Design of machine

elements I, most of the students are failed in that subject.

The department is listed this subject as critical subject in 6™ semester. However

this one is solved by making students to solve more number of problems in class room.

(¥ Scanned with OKEN Scanner



c¢) Corrective measures:

1. As irregularity of the students is the main reason for the failure they are advised to be

2.
3. Study materials and VTU previous year question papers problems with solutions will be

The previous year results of this subject listed below

Previous year DME-I results

Academic Pass Fail
Yecar Percentage | Percentage
2017-18 70 30
2018-19 62.25 37.75
2019-20 100 00
2020-21 100 00
2021-22 60 40

% of pass and Fail

120

100

80

60

40

20

Result analysis of DME-II subject
100 100

2017-18

2018-19

o

2019-20

AcademicYear

® % of Pass ® Series2

2020-21

regular for the classes in future.
Additional classes will be engaged for the failed students in this semester.,

provided.

Date: 02/11/2022

.r

Rdvikumar T R
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Dlés"ignation : 74: CISTANT P}inE‘-Ssof; J
Department : M EcHANIA e nEerivg
Sl. No. Sem. / Sec. / Branch Course Title Course Code
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3
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