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K. S. INSTITUTE OF TECHNOLOGY

#14, Raghuvanahalli, Kanakapura Main Road, Bengaluru-5600109

DEPARTMENT OF MECHANICAL ENGINEERING \

“To impart quality

achieve excellence’

K. ~ "NSTITUTE OF TECHNOLOGY

—

VISION

_ .| education with ethical values, employable skills and research to

MISSION

To attract an ‘n highly qualified, experienced & committed faculty.

To create rel mfrastructure
Network wit Justry & premier institutions to encourage emergence of new ideas by
providing re: o0 h & development facilities to strive for academic excellence

|

. professional & ethical values among young students with employable

To inculcate t
skills & knowicuge acquired to transform the society

DEPARTMENT OF MECHANICAL ENGINEERING

“To groom incumbents to compete with their professional

e To achieve engineering excellence through experiential lea

VISION

peers in mechanical

engineering that brings recognition”

MISSION

e To impart sound fundamentals in mechanical engineering

o To expose students to new frontiers

rning and team work.
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PROGRAM EDUCATIONAL OBJECTIVES (PEO’S)

nd in basic science

s who would have developed a strong backgrou

To produce graduate
neering.

and mathematics and ability to use these tools in Mechanical Engi

ability to demonstrate technical competence in their

To prepare graduates who have the
s to the problems.

fields of Mechanical Engineering and develop solution

To equip graduates to function effectively in a multi-disciplinary environment

individually, within a global, societal, and environmental context.

To create a sense of responsibility to promote of a team towards the fulfillment of both

individual and organizational goals.

PROGRAM SPECIFIC OUTCOMES (PSO’s)

It is expected that a student in mechanical engineering will possess an:

mechanical engineering to design a system, 2

eal world challenges

team work, entrepreneurial and

PSO1: Ability to apply concept of

component or a process/system toaddress ar

PSO2: Ability to develop effective communication,

computational skills
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K. S. INSTITUTE OF TECHNOLOGY

#14, Raghuvanahalli, Kanakapura Main Road, Bengaluru-5600109
DEPARTMENT OF MECHANICAL ENGINEERING

Course: Material Science

| Course Code:17ME32

Type: Core
No of Hours per week
Theory Practical/Field .
(Lecture glass) Work/Allied Activities Total/Week Total teaching hours
4 0 4 50
Marks
Internal Assessment Examination Total Credits
40 60 100 4

Aim/Objective of the Course:

1.
2
3.
4.

The foundation for understanding the structure and various modes of failure in materials
commonly used in mechanical engineering.
Topics are designed to explore the mechanical properties of metals and their alloys,
polymers, ceramics, smart materials and composites.
The means of modifying such properties, as well as the processing and failure of
materials.

Concepts of use of materials for various applications are highlighted.

Course Learning Qutcomes:

After completing the course, the students will be able to,

Interpret the basic concepts of crystal structure, concepts of

CO1 | diffusion, mechanical behavior of materials and various modes of | Understand(K2)

failure.

Classify solid solutions, interpret equilibrium phase diagrams of | Understand(K2)
CO2 | ferrous and nonferrous alloys and mechanism of solidification.

Relate suitable heat-treatment process to achieve desired properties | Understand(K2)
CO3 | of metals and alloys

Interpret the properties and applications of various materials like Understand(K2)
CO4 | ceramics, plastics and Smart materials.

Identify various composite materials and their processing as well as
COS | applications. okny

(K3)
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Syllabus Content:

Module 1:

Basics, Mechanical Behavior, Failure of Materials
Introduction to Crystal Structure — Coordination number, atomic packing factor,

Simple Cubic, BCC, FCC and HCP Structures, Crystal
imperfections — point, line, surface and volume imperfections, Atomic Diffusion:
Phenomenon, Fick’s laws of diffusion; Factors affecting diffusion.

Mechanical Behavior:
Stress-strain diagrams showing ductile and brittle behavior of materials,

Engineering and true strains, Linear and non-linear elastic behavior and
properties, Mechanical properties in plastic range. Stiffness, Yield strength,
Offset Yield strength, Ductility, Ultimate Tensile strength, Toughness,

Plastic deformation of single crystal by slip and twinning, Mechanisms of
strengthening in metals

Fracture: Type I, Type Il and Type I1I,
Fatigue: Types of fatigue loading with examples, Mechanism of fatigue, Fatigue

properties, S-N diagram, Fatigue testing. Creep: Description of the
phenomenon with examples, three stages of creep, creep properties, Stress
relaxation. Concept of fracture toughness.

LO: At the end of this session the student will be able to,
1. Understand the concept of crystal structure, diffusion and
mechanical behaviour of materials.
2. Explain mechanical properties in elastic and plastic region

3. Identify the types of fractures

COl

10hrs

PO1-3
PO2-1
PO3-1
PO4-1
PO5-1
PO12-1
PS01-3
PS02-1
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Module -2
Solid solutions, Substitutional and interstitial solid solutions and factors nffecting

solid solubility (Hume Rothery rules), Solidification: Mechanism of solidification,
Homogenous and Heterogene

ous nucleation, Crystal growth. Binary phase diagrams: | CO2
Eutectic, and Eutectoid systems
Lever rule,Intermediate phases, Gibbs phase rule Effect of nonequilibrium cooling, [0hrs
Coring and Homogenization Tron-Carbon (Cementite) dingram: description of phases, s
Specifications of stecls., Numerical on lever rule,
Pol1-3
LO: At the end of this session the student will be able lo, P02-2
1. Explain solid solution and its types. PO12-1
2. Understand the mechanism of solidification nnd interpretation of PSO1-3
phase diagrams, PS02-
3. Tdentifying percentage of composition in various phases at specific
temperature using lever rule,
Module 3
Time-Temperature-Transformation (TTT)  curves,  Continuous Cooling
Transformation (CCT) curves, CO3
Annealing: Recovery,Recrystallization and Grain growth, Types of anncaling,
Normalizing, Hardening, Tempering, Martempering, Austempering, Concept of
hardenability, Factors affecting it hardenability, surface hardening methods:
carburizing, cyaniding, nitriding, flame hardening and induction hardening, Age 10hrs
hardening of aluminum-copper alloys and PH steels.
Ferrous materials: Properties, Compositions and uses of Grey cast iron, Malleable PO1-3
iron, SG iron and steel. PO2-2
LO: At the end of this session the student will be able to, POI12-1
1. Understanding TTT and CCT curves. PS01-3
2. Explain the importance of various heat treatment processes which PSO2-1
influences the properties of a material.
4. ldentify ferrous materials, their properties and applications
Module 4: CO4
Other Materials, Material Selection
Ceramics: Structure types and properties and applications of ceramics. Mechanical / 10hrs
Electrical behavior and processing of Ceramics. ) PO1-3
Plastics: Various types of polymers/plastics and their applications. Mechanical
behaviors and processing of plastics, Failure of plastics. PO2-1
Other materials: Smart materials and Shape Memory alloys, properties and PO3-1
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applications. - POI2-1
LO: At the end of this session the student will be able to, | PSOI-3
1. Understand the importance of ceramic material, their structure | PSO2-1
and mechanical behaviour.
2. Identify various types of polymers/plastics and their applications. |
Mechanical behaviors and processing of plastics, Failure of r,
plastics. E‘
3. Demonstrate the importance of smart materials and shape
memory alloys.

Module 5: CO5
Composite Materials I
Composite materials - Definition, classification, types of matrix materials & 10hrs
reinforcements, Metal Matrix Composites (MMCs), Ceramic Matrix Compa‘shesi )
(CMCs) and Polymer Matrix Composites (PMCs), Particulate-reinforced and fiber- | =
reinforced composites, Fundamentals of production of composites, Processes for POI1-3
production of composites, Constitutive relations of composites, Numerical problems PO2-1
on determining properties of composites PO3-2
LO: At the end of this session the student will be able to, PO9-1
. - . ; PO12-1
1. Explain the role ofcomposite materials todays catering. iy
2. Identify the processing techniques of composite materials PSOI1-5
PSO2-2

Text Books: - (specify minimum two foreign authors text books)

1. William D. Callister, Material science and Engineering and Introduction, Wiley. 2006.

2. Smith, Foundations of Materials Science and Engineering, 4th Edition, McGraw Hill, 2009.

Reference Books:

1. V.Raghavan, Materials Science and Engineering, , PHI, 2002.

2. Donald R. Askland and Pradeep.P. Phule, The Science and Engineering of Materials, Engage
Leamning, 41h Ed., 2003.

3. George Ellwood Dieter, Mechanical Metallurgy, McGraw-Hill.

4. ASM Handbooks, American Society of Metals.

Useful Websites

https://nptel.ac.in/courses/113106032/

https://nptel.ac.in/courses/112108150/
http://www.nptelvideos.com/applied_mechanics/material_science video lectures.php
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Useful Journals
e Journal of Material Science
e Journal of Wear

e Journal of composite materials

Teaching and Learning Mcthods:
I. Lecture class: 50 hrs.
2. Self-study: Shrs.®
3. Ficld visits/Group Discussions/Seminars: ~ 3hts.

4. Practical classes: 3hs. |

Assessment:
Type of test/examination: Written examination .
ontinuous Internal Evaluation(CIE) : 20 marks (Average of best two of total three tests will be

onsidered)
P
/‘ .
Semester End Exam(SEE) : 80 n }xrks (students have to answer all main questions)
Test duration: 1:30hr

Examination duration: 3 hrs

CO to PO Mapping
PO1: Science and engineering PO7:Environment and Society
Knowledge PO8:Ethics
PO2: Problem Analysis P0O9:Individual & Team Work

PO10: Communication

3: Design & D t
f;g“ o * eveéogmenl PO11:Project Mngmt & Finance
:Investigations ot LompleX | pyq2:[ jfe long Learning

Problems
POS5: Modern Tool Usage
POG6: Engineer & Society

PSO1: Ability to apply concept of mechanical engineering to design a system, a component or a
process/system to address a real world challenges

PS02: Ability to develop effective communication, team work, entrepreneurial and computational
skills
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e ro ro1 | ro2 [ rod | ro4 | ros | PO6 ro7 | ros | ro9 | roto [ PO 11 | POI12 | PSOI1 | PSOZ
15 K- / , .
MES! | level
CO1 K2 3 | | - 2 | - - - - | 3 |
co2 K2 3 2 - - - - - - - - - 1 3 |
COo3 K2 3 2 - - . - - - - - - | 3 |
(%,'04 K2 3 1 1 - . “ -] - 2 - y 1 3 1
| cos K3 3 1 2 - - - - 1 - - I 3 2
. / /< . @\Q k s
Signature of Faculty Signature of Module Coordinator Signature of H

)4-@,“‘1/

Signature of Chief Academic Coordinator Si

aQ

' . ACADEMIC CO-ORDINATOR
K.S. Institute of Technology

gengaluru - 560 109,

ature of Principal
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(MATERIAL SCIENCE 'S
B.E, I1I Semester, Mechanical Engineering :
|As per Choice Based Credit System (CBCS) scheme]

Coursc Code 17TME32 CIE Marks 40

Number of Lecture Hours/Week 04 SELE Marks 60

Total Number of Lecture Hours 50(10 Hours per Module) Exam Hours 03
Credits — 04

Course Objectives:
e The foundation for understanding the structure and various modes of failure in materials common in mechanical engineering.

Topics are designed to explore the mechanical properties of metals and their alloys, polymers, ceramics ,smart materials and
composites.

e The means of modifying such properties, as well as the processing and failure of materials.
e Concepts of use of materials for various applications are highlighted.

Module -1

Basics, Mechanical Behavior, Failure of Materials

Introduction to Crystal Structure — Coordination number, atomic packing factor, Simple Cubic, BCC, FCC and HCP Structures, Crystal
imperfections — point, line, surface and volume imperfections, Atomic Diffusion: Phenomenon, Fick’s laws of diffusion; Factors affecting diffusion.
Mechanical Behavior:

Stress-strain diagrams showing ductile and brittle behavior of materials, Engineering and true strains, Linear and non-linear elastic behavior and
properties, Mechanical properties in plastic range. Stiffness, Yield strength, Offset Yield strength, Ductility, Ultimate Tensile strength, Toughness,
Plastic deformation of single crystal by slip and twinning, Mechanisms of strengthening in metals

Fracture: Type I, Type I and Type 111,

Fatigue: Types of fatigue loading with examples, Mechanism of fatigue, Fatigue properties, S-N diagram, Fatigue testing. Creep: Description of the
phenomenon with examples, three stages of creep, creep properties, Stress relaxation. Concept of fracture toughness.

Module -2

Alloys, Steels, Solidification

Concept of formation of alloys: Types of alloys, solid solutions, factors affecting solid solubility (Hume Rothery rules), Binary phase diagrams:
Eutectic, and Eutectoid systems, Lever rule, Substitutional and interstitial solid solutions, Intermediate phases, Gibbs phase rule Effect of non-
equilibrium cooling, Coring and Homogenization Iron-Carbon (Cementite) diagram: description of phases, Specifications of steels. Solidification:
Méphanism of solidificatior;;Homogenous and Heteffygencous nucleation, Cristal growth, Numerical &p lever rule

<

oy

Module - 3

Heat Treatment, Ferrous and Non-Ferrous Alloys
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/R.mreau_ng OI metals: 11me-1CMpCrature- 1 TANSIONMAUoN (11 1) CUTVES, LONTINUOUS LOOIINE | FansIOMMALION (LA 1 ) CUTVES, ANNcalng: KECOVETY,
h:rzl'YStal_ll_zahon and Gram. growth, Types of anng™ing, Normalizing, Hardening, Tempering, Martempering, Austempering, Concept of
enability, Factors affecting it hardenability, surface hardening methods: carburizing, cyaniding, nii. ling, flame hardening and induction

hardening,.Age hardening of aluminum-copper alloys and PH steels. Ferrous materials: Properties, Compositions and uses of Grey cast iron,
Malleable iron, SG iron and steel,

Module - 4

Other Materials, Material Selection

Ceramics: Structure types and properties and applications of ceramics. Mechanical / Electrical behavior and processing of Ceramics.

Plastics: Various types of polymers/plastics and their applications. Mechanical behaviors and processing of plastics, Failure of plastics.
Other materials: Smart materials and Shape Memory alloys, properties and applications.

Module -5 \

Composite Materials

Composite materials - Definition, classification, types of matrix materials & reinforcements, Metal Matrix Composites (MMCs), Ceramic Matrix
Composites (CMCs) and Polymer Matrix Composites (PMCs), Particulate-reinforced and fiber-reinforced composites, Fundamentals of production

of composites, Processes for production of composites, Constitutive relations of composites, Numerical problems on determining properties of
composites.

1

Course outcomes:

e Describe the mechanical properties of metals, their alloys and various modes of failure.

e Understand the microstructures of ferrous and non-ferrous materials to mechanical properties.

o Explain the processes of heat treatment of various alloys.

e Understand the properties and potentialities of various materials available and material selection procedures.
e Know about composite materials and their processing as well as applications.

TEXT BOOKS:
1. Smith, Foundations of Materials Science and Engineering, 4th Edition, McGraw Hill, 2009.
2 William D. Callister, Material science and Engineering and Introduction, Wiley, 2006.

REFERENCE BOOKS
1. V.Raghavan, Materials Science and Engineering, . PHL 2002
2. Donald R. Askland and Pradeep.P. Phule, The Science and Engineering of Materials, Cengage Learning, 4lh Ed., 2003.
3. George Ellwood Dieter, Mechanical Metallurgy, McGraw-Hill.
4. ASM Handbooks, American Society of Metals.

== ==—

A oy b re “. .
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AssignmentNo: 1

KSIT Bangalore

ASSIGNMENT QUESTIONS

DEPARTMENT OF MECHANICAL ENGINEERING

Acndomic Yoar 2010:-2019

Hateh 2017-2021

ARy

Year/Semester/section

Subject Code-Title

17ME32-MATERIAL SCIENCE

i\1|:. BHARATH KUMARKR
Name of the Instractor

Dept | ME

Total marks:15

HOD/ME

IC CO-ORDINATOR
(e

Scanned with CamScanner

Chief Academic Coordinator

Date of Issue: 01,09.2018 Date of Submission: 10.09.2018
o = e St
K Mark
“N‘: - Assignment Questions Level Cco s
. K2
; o W by & cked FCC & P i :
ﬁl,' l Interpret the APF for an ideally packed FCC & HCP unit cell (Understand) Cco1 2
A Classify and Explain different types of crystal imperfections K2 - 5
" | with neat sketches. (Understand)
Discuss ductile and brittle behaviour of engineering materials by K2 -
3. _ : co1 s
drawing neat stress-stain diagram. (Understand)
Define Critically Resolved Shear Stress (CRSS) and interpret an K2
4. s COo1 2
expression for it. (Understand)
: K2
5. Explain Type-l, Type-II and Type-III fracture.
0 I Yl yp yp (Understand) COo1 2
: Explain the factors affecting substitutional solid solubility.
. ¢ : s d (Understand) 02 1
“o Name the different types of phase diagrams and label all the K1
7. | fields in the phase diagrams of eutectic (complete and partial | (Remember) | co2 | 1
solubility) and eutectold systems.
8, Write a note on Gibbs Phase Rule, 52 Co2 1
(Understand)
K2
0, Differentlate homogeneous and heterogeneous nucleation. (Understand) | CO2 1
10 Discuss the prediction of phases, composition and amount of K2
phases for a solid solution using binary phase diagram, (Understand) | €02 | 1
e
Course In charge Mo rdinator
<.
o ) — €. Romer




@ K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
EXE] I ASSIGNMENT 2018 - 19 ODD SEMESTER

SCHEME AND SOLUTION

Degree : BE Semester ¢ I
b Course Code : 17ME32

Branch Mechanical
Course Title : Material Science Max Marks : 15
Q.NO. POINTS MARKS

Explanation of HCP crystal structure with neat figure.

1 No.of atoms in one unit of HCP unit cell: 2+1+3= 6 atoms. 2

Q_:) We have a=2r
C=1.633a
Find the volume of the hexagonal unit cell :
Volume= a*V3/4 *6*1.633a
Atomic packing factor= no.of atoms*volume of each atom
Volume of unit cell

APF= 6*4IIr *4
3V3%6%1.633*a°
APF=0.74

2 | Classification of crystal imperfections: 2
1.Point imperfections
2.Line imperfections
3.Surface imperfections

b 4.Volume imperfections.

Explain all the imperfections.

3 Ex_planation of stress-strain diagram of ductile materials by showing all salient 2
points.
Explanation of brittle materials with stress-strain diagram.

4 | Critically resolved shear stress: 2
Derivation of expression 1 = /2. With neat figure.
The value of the maximum shear stress acting at an angle of 45 is equal to half of
the applied tensile stress,
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Q.NO.

QN POINTS
— . : MARKS
5 Txp a;muon oftype 1 fracture or ductile fracture with fracture diagram., 2
ype Il fracture or Brittle fracture with fra

cture diagram

Type 111 fracture or shear fracture with fracture diagram.,

6 | Explain Hume- Rothary rules [
Factors are

1.Crystal structure
2.Atomic size

3. Chemical affinity
4. Electro negativity
S.Valence factor

Differences of Eutectic and Eutectoid reactions with neat binary phase diagrams. I

8 | Explanation of Gibbs phase rule:
PHP=C+2
Explain each term.

9 Write the differences between homogeneous & heterogencous nucleation . Write 1
expressions of critical radius.

Draw required diagrams.

10 | Explanation of binary phase diagram with a neat diagram. 1
Explain no.of phases, amount of phase and composition in binary phase diagram.

F

w""/
Signattire of Course incharge

<. (e
Signature of Chief Academic Coordinator

Signature e Coordinator

Signature of Principal

ACADEMIC CO-ORDINATOR
K.S. Institute of Technology
" Bengaluru - 560 109.

NP
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KSIT Bangalore

2010-2019
20172021
m/m

An(lomlr \ ("'ll‘

ltnlch
Year /Gmm‘slm /wcllun

Subject Code-Title

Name of the Instructor

Mrs.N.Sreesudha ll)cpt { ME

DEPARTMENT OF MECHANICAL ENGINEERING
ASSIGNMENT QUESTIONS

17ME32- M:\ IERIAL SC II NC l'

Total marks:15

Assignment No: 2
Date of Issue: 10.10.2018

Date of Submlission: 22.10.2018

/
Course In charge

|<: (e V

HOD/ME

| <. G

Chief Academic Coordinator

N\
“\00 ol Tec ““°\°g‘

\Q"" ‘smuxe " egp 9

nga

» ] SLN Assignment Questions Icl\(/cl TCO Marks
O 1 Hlustrate the Iron-Carbon (Fe-Fe3C) equilibrium diagram with K2 oz 1
* | aneat sketch. (Understanding)
2} Compare homogenous nucleation with  heterogencous K2 o2 1
: nucleation (Understanding)
E Explain the process of mechanism of solidification. (Un dersKtz'm ding) co2 1
4. Discuss the process of crystal growth with a neat diagram. (Un der?tz'm ding) Cc0o2 1
5 Qutline the causes for critical radius of a nucleus during K2 ey 1
I ) homogenous nucleation with an expression. (Understanding)
Fﬁ. Distinguish between Austempering and Martempering. (Un der{sctzan ding) COo3 2
7 Interpret the process of flame hardening process with a neat K2 o3 2
) sketch. (Understanding)
.. K2
/i X Tl | . .
8. With a neat sketch, write a note on carburizing methods (Understanding) Cco3 2
Q 9 Illustrate the various steps involved in constructing TTT K2 co3 2
diagram. (Understanding)
10 Discuss the process of hardenability by Jominy End-Quench K2 03 9
| test. (Understanding)
Mo oordinator
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K INKTEPOTE OF THREHNOLOGY, BANGALOIY - 560107

HANSIGNMENT 20010

1 OnnaEMEsTEn

SCHEMIEAND ROTITION

Depes K Himentar 1 11
Maneh b Mechanteal gneer g Conrsie Cade l?MHM
Conrse Tile o+ Material Sefonee Mity Mirlis ¢ 16
OO TOINIH N RZYZE
UL i Conbon (e bty et e disganm /
T ) | I | | | r | (
b, \‘ ‘1“:| fawne ' ‘ ‘ ! I i
. , iy ! ,
le Yoy, | | '
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'1 ' ummm Nlblnlﬂn
(\ 1B 1140 TR 2
j Auetenite (y: rn) i ' si®
k‘ 1 ' ' ‘
A | ! /’me f
AT Py ' redesrccerfienn i P L
. oA [ austanitel l:u mmlim ‘
S 1) ‘\ "-",""('! / Pt (: vrorfereeniefire _'11!'1:' '
I phﬁl,;t“ o | |
LT BN J/ L l e T T ’ ........
TR} ¥ o s YELLY (A.J
P04 Fanlln (uv-ha) [ Fer Im i Cmnmnutr;
MNIJ Jrcsemvms{ 2 ] — - iﬁ_ ] [ | [ ——
W e e o e b we a0 am mo
i MABB_FERCENT G GO0 ealplinil 66rm
Lixplanation
2 [ Ay five differences between  homogenous nueleatlon with heterogeneous
nucleation
K| Process of mechanism ol solldHentlon
Lxplanation about formatlon of dendriion
Ixplanation about erystal growth
q IProcess ol erystal pruwlh
W /;..
, ¢ .a\. ( [ N‘l :5\»
*u‘ "ﬁ
1! \plnlmllun
5 Critieal radius of  nucleus during homogenouy nucleation
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terfac.a’ energy

aG

\olurre Iree energy

Derivation

Any five differences between betweenAustempering and Martempering

Process of flame hardening
water gas

| H | feed’

sprinkler
lorch

martensite fk a

core zone unchanged

austenite

Explanation

B

Explanatlon on followmry Carburizing methods

} al to car bl.l[ u'.lll" fem pﬂ at UI 13
lt P t

l”"ﬁ’l l i cnrburm-d

/Acfimmd
/ charcoal

W " co——-co |35

(e
h §
O e R

Sealed Steel

Container Carbon

Monoxide
Gas carburizing
Liquid carburizing

Various stq;involve(ﬂn constructing TTT diagram
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® K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
(K1Y | SESSIONAL TEST QUESTION PAPER 2018 - 19 ODD SEMESTER

BB wsv [ [ [T LT LTT1]

Semester : 1lI

Degree : B.E
Branch :  Mechanical Engineering Course Code : 17ME32
Course Title ¢ Material Science Date : 14.09.2018

Duration : 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

r , co K-
| ‘
N%. ‘ Question Marks mapping Level
PART-A
an Classify the crystal defects and cxplain the point defect and g co1 K2
@) | line defect (Understand)
| — . == } . Kz
(b) | Interpret the APF for an ideally packed HCP unit cell. 5 co1 (Understand
Interpret the substitutional and interstitial solid solutions K2
c
() during the formation of alloys. B 50 (Understand)
_ _ ~ OR
Explain briefly the mechanical properties of a material in | K2
2(a) plastic range. 5 gOs (Understand)
- INlustrate an expression for Critically Resolved-Shear Stress | - -5" . cot K2
(P) (CRSS). 7 ‘ _ (Understand)
[ Sketch and explain the eutectic and eutectoid binary phase .. T OR2
@ 4. : 5 coz2 .
diagrams. . . (Understand)
] 7 PART-B
2) | lustr: i Wi K2
‘a) ustrate the different stages of creep \_wth a creep curve. 5 Cco1 (Understand
Summarize the different stages in ductile fracture with a neat | ~- " K2
(b) sketch. : S co1 (Understand)
(© Discuss the factors affecting solid solubility (Hume Rothery . K2
) ‘rules). 5 o2 (Understand)
N OR
4(a) | Differentiate between slip and twinning in plastic deformation. 5 co1 (Und K2 i
_ ) nderstan
®) Draw a neat sketch of S-N curve and explain RR Moore test K2
for fatigue in materials. = COZ (Understand)
(c) | Explain the Gibbs Phase rule for solid solution. 5 co2 - dKZ .
_ : nderstan
: <. Rma
Signature OMrge Signature odule Coordinator  ~  Signature of HOD/N
(<. e Ry, & c
Signature of Chief Academic Coordinator é . hﬁ‘ 1 e of et -;
JCASENEC o ornToR - igniture of Principal

 —— "
Banacl.m. FEA 4AR
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9 K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560 109
[ | SESSIONAL TEST QUESTION PAPER 2018 - 19 0DD SEMESTER

SCHEME AND SOLUTION
Degree : B.E semester : Il
Branch . Mechanical Engineering Course Code : 17ME32
Course Title Material Science Max Marks : 30
Q.NO. POINTS MARKS
1(a) | Crystal defects and explain the point defect and line defect
"‘ Explanation of Point defects M
b Sketches for Point defects _ ‘ % M
Explanation of Line defects L | 2M
Sketches for Line defects “wM
1(b) | APF for HCP structure
- . 4
For finding Volume of each atom = -§nr3fv R
For finding No. of atomsinunitcell = 6 IM
4 _ a3
== _ |
: ' 3(12\/—3-' M
Volume of hexagonal unit = [ B ) XC
4 | - M
' Toexpressaintermsofr; a=2r
IM
ForfindingAPF = 74%
1(c) Substitutional solid solutions during the formation of alloys
Explanation 2M
Sketch .M
interstitial solid solutions during the formation of alloys
Explanation 2M
Sketch M
2(a) | Mechanical properties of a material in plastic range
Yield Strength g M
Offset — yield strength M
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— ’
Ductility ;.
Ultimate Tensile Strength y
Toughness
3(b) | Critically Resolved Shear Stress (CRSS)
r ‘|’
Normal 16
dlip plame ‘
/":!lpaﬂr-fﬂm
A -Ghear iraed
Resolved forces of the expression; o
f, = Fcos
ot L
S cos
For finding the resolved shear stress
T, = CCOSECOS P 9. 4
For justifying maximum values .
z, = % I8¢
-2(c) [ Eutectic binary phase diagram )
Sketch g
; - o o SR . - T :::
g
5‘ 3
A
Weight percent B

. :‘1’?
Explanation e
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N1y a ™ ““" L.
oy “"Fu.""'ll:’:-’.lﬁ
t )
t'ulma'l-lpﬂm
‘ rum:iommwhmlmm \
Bohas | ad Hobvu
- i B
|
|l 2 i )
A Composithy sepe
Explanation e ) M
ﬁm?{aﬁ';mm ol cwcp with o uunp CUIVe,
§ Teep :
Strain (creey 2 M
deformatlon)
Rupture
|
Constant streas :
Constant temperature "
|
u
|
|
|
|
| ol
| |
Elastic strain ' l )
' s L Time
nd btl [ d
11 Stap g, 2" SUIBE ] g btuc ——
b1 Bteg (steady statc) o
Rupture time
Explanation on; (M
Primary Stagoe | M
Secondary Stnge | M
Iclllluy Stage
Tive stoges In ductilo fracturo with a neat sketeh
Lixplanation 4 M
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5. Tractore
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sress

]
3(c) [ Factors affecting solid solubility (Hume Rothery rules).
Crystal structure 4 1M
Atomic Size M
Chemical Afiinity Factor 1M
Electro-negativity _ o M
Valence Factor ‘ : 1M
5M

4 (a) | Any 5 differences between slip and twinning

4 () | S-N curve and explain RR Moore test for fatigue in materials

2M
Explanation ] M

4 (c) | Gibbs Phase rule for solid solution’ -
5M

For deriving P+F=C+2

|< . “L—""

Signature of Course Incharge  Signature odule Coordinator Signature of HOD/ME

Signature of Chief Academic Coordinator Signature of Principal

ACADEMIC CO-ORDINATOR
K S. Institute of Technology
Berga'uru - £60 104

Scanned with CamScanner



®

R L SR W

Set-B.

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2018 - 19 0DD SEMESTER

L<sTy
[usv [ [ [ 1] HEE
Degree : BE Semester : lll
Branch +  Mechanical Engineering Course Code : 17ME32
Course Title : Material Science Date : 14.09.2018
Duration 90 Minutes Max Marks : 30
Note: Answer ONE full question from cach part.
Q co K-
No. Question Marks mapplng Level
PART-A
_1(;.) Calculate the atomic packing factor of BCC unit cell. 5 co1 (Unde:ztand]
. ; . g g . ; K2
b / : | 3
(b) | Classify crystal imperfections and explain point & line defects 5 co1 (Understand)
Explain the types of solid solutions in detail. K2
(©) P N o, . 5 . coz (Understand
OR :
Discuss Critically Resolved ‘Shear- Stress (CRSS) on the slip 5 cot K2
2(2) plane with an expression. (Understand)
®) Explain briefly the mechanical propemes of a material in 5 co1 K2 |
plastic range. ‘ (Understand)
Discuss the factors affecting subs‘ututxonal solid solublhty g o K2
(©) (Hume Rothary rules). (Understand)
'PART-B
K2
3(a) Illustrate the phenomenon and mechanisms of Diffusion. 5 co1 (Understand)
Summarlzc the different stages in ductlle fracture with a neat K2
) sketch. = > . LO% (Understand)
(c) | Explain the Gibbs Phase mle for soljd solution. | 5 Cco2 (Un d::tan d
. OR
p Explain creep in materials by showing different stages of creep c col K2
(a) with a creep curve. (Understand)
Draw a neat sketch of S-N curve and explain RR Moore test 5 o1 K2
(b) for fatigue in materials - (Understand)
Explain the cutectic and eutectoid binary phase diagrams with ; 02 K2 -
B () | neat sketches. - (Understand)
Signature of Course incharge Signatur ule CoordmatAU\ ﬁlgnature of HQD/ME
P s
<. Rene A ‘ " L//—") I 244
Signature of Chief Academic Coordinator Signature of P('inc’ipal
JCAOEHI COIMTOR /
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Signatu%rgc Signature

(< (T V ; \t‘..""

Signature of Chicf Academic Coordinator

G
odule Coordinatof,
N
V' fi

- Q (.S INSTITUTE OF TECHNOLOGY, BANGALORE: - 560109
KTTLY 11 SESSIONAL TEST OUESTION PAPEIR 2010 - 19 0ODD SEMESTER
SET ~ A
usn |1
Depree v ILE Semester ¢+ 11
Branch ¢ Mechaniecal Enpineering Conrse Code ‘l’lMH.'iZ
Course Title : Materlal Sclenee Date '/«15'" 0.2018
Duration ¢ 90 Minutes Manx Marls 30
Note: Answer ONE full question from eachpart,
_ Notet AnW —————T . | €0 =
Ne Qhsghon | Marks | yapping | Level
e —— appt =
B PART-A - B o
Diustrate the Iron-Carbon (Fe-FelC) cquilibrium dingram K2
1(a) | along with different phases and invarinnt reactions with o neal b (WY (Undcrstandinﬂ)
¢ sketch. =
(b) | Distinguish between Austempering and Marlempering. 5 CO3 (Unders‘tandlng]
rxplai hardening with a ncat sketch. 5 K2
© Explain the process of flame 'mrccnmg with a neal gketch 5 c03 (Understanding
OR
. K2 .
2(a) | Mustrate the various types of carbon steels. 5 CO02 | (ynderstandin
Interpret the TTT curve for cutectoid steel and explain , K2
(b) briefly. - 5 €03 (Understanding)
Outline the different properties of Grey Cast Iron and White 5 o3 K2
(c} Cast Iron. B : | ) (Understanding)
. 7 i PART-B _
Differentiate between homogenous  and heterogeneous K2
_3[3)7 nucleation. - T 5 CO? (Understanding)
z_ Discuss the process of hardenability by Jominy End-Quench 5 C073 K2
(b) | g1, (Understanding)
:(c) Write a note on different methods of carburizing. 5 Cco3 (Un derls{tza ndin
OR
4(a) | Explain the process of mechanism of solidification. 5 coz2 he
- (Un(_ierstanding
) Discuss on various types of cast iron with necessary K2
microstructures. . £os (Understanding)
¢) | Summarize the various types of annealin SS. e
(9 ds g prozel 3 sy (Understanding
(<. Kren

signature of HOD/ME

Signature of Principal
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
11 SESSIONAL TEST QUESTION PAPER 2012 - 19 ODD SEMESTER

SCHEME AND SOLUTION

Semester : [l
Course Code : 17ME3Z
Max Marks : 30

B.E
Mechanical Engineering

E

Course Title Material Science
{ QNO. | POINTS | MARKS
| 3 - |
2 ! s39C | 1M
i - - " i
i‘ = i =) |
| = N TN I !
| P o { :
| = = 5 |
| — ' *! :
; = : -i f
| = > ?
iE -:sx&. - A= & F | |
[ B e S e |
| e+d - = T : .
f = : E - - : b
! ~— Famite (=Fe) : Ferrite ¥ Cementils ‘
A ¢ = s B Z = = o 45 = i |
2 HASS P=o=TC 208 catt | i
Explaining six pheses i, Ferrite, Austemite, Delia Iron, Pelitz, Comemti= |~ |
)y | and lediberite | g |
Thes ioverizntreactions - > | °
- 1(®) | Any five differences between betweenAnstampering 2nd Marismpering | M
|
1(c) | Process of flame hardenimg ‘
| 2M

Dizer

Sram
Eia'\l

g
:
:
s
j
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2 (n)

Explanation on various types of carbon steels
Low carbon steels

Medium carbon steels

High carbon stecls

Ultra High carbon steels

2(b)

TTT curve for cutectoid steel
Diagram

Temparatars,'C
§f £ & 823

-,
8,

- 9.
IR |

glagd =€ L e
-k 10 100
_ Timeised.

Explanation

2M

3M

Pack carburizing

2(c) | Atleast six properties from Grey Cast Iron and White Cast Iron 5M
3(a) | Five differences between homogenous and heterogeneous nucleation 5M
3 (b) | Jominy End-Quench test
Diagram -
2M
Explanation M
3(c) |Explanation on following Carburizing methods B
1M
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B et .

-

lfcﬂ‘l‘unlmd«lﬁg fempertare .
1 l / carburized M
a2 thynted
aled Blee !
{g?mpln:| \C.M ;
: lﬁmxld'v
Gas carburizing 2M
Liquid carburizing 1M
4 (a) | Process of mechanism of solidification
Explanation about formation of dendrites (nucleation) 2%M
Explanation about crystal growth 2%M
4 (b) | Types of cast iron
Grey Cast Iron 1%M
White Cast Iron 12M
Spheridal Cast Iron . 2M
4 (c) | Types of annealing process :
Full annealing 1M
Process annealing 2M
Spheroidizing annealing 1M
Stress relief annealing 1M

(<, Fo=

Signature of Chief Academic Coordinator

< Co~a

Signature of Course Incharge ' Signéture of Module Coordinator Signature of HOD/ME

»

Signature of Principal
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’
o K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109 p
(KLY 11 SESSIONAL TEST QUESTION PAPER 20110 - 19 ODD SEMESTER F’
SET-B S— S » ?
EEEETN I O 0 T
Degree ¢ LR Semester @ 1 ke
Branch Mechanical Engineering Course Code ¢+ 17MEJ2 ‘;E
Course Title Material Science Date : 25.10.2018 :
Duration t 90 Minutes Max Marks ¢ 30
Note: Answer ONE full question from each part,
e e (R """‘(‘:'6' P ""I'Z:“""m ‘
Queston M o J!li!l!l’l!!ﬂ[ Level |
PART-A
o Explain the mechanism of Solidification in pure metnls & g o2 K2
alloys. = (Understanding)
) | Tnterpret the TTT curve for cutectold steel and explain | co3 K2
briefly. —= v ’ (Understanding)
[ Outline the different properties of Grey Cast Iron and White ‘ K2
.
() Cast Iron. = St (Understanding)
: OR
: Ilustrate the Iron-Carbon equilibrium diagram along with 5 cO2 K2
(@) different phases and invariant reactions with a neat sketch. (Understanding)
3 . . : K2
’ te 8
(b) | Write a note on different methods of carburizing, | _ :5 Cco3 (Understanding)
Distinguish between Austempering and Martempering. , K2
() - - g €0s (Understandin
N PART-B '
3(a) | Iustrate the various types of carbon steels, ' e
(@) P 5 €02 (Understanding)
.b) Discuss on various types of cast iron with necessary 5 o K2
¢ :microstmc:urcs. ' . . . = (Understanding)
(c) | Differentiate Annealing and Normalizing process. 5 CO3 K2 . g]j
— : . (Understandin
OR
4(a) Differentiate between homogenous and heterogeneous | 5 - K2
nucleation. | (Understanding)
[ (b) | Explain the process of flame hardening with a neat sketch. 5 Cco3 e :
" (Understanding)
/ © Discuss the process of hardenability by Jominy End-Quench 5 o3 K2
test. o (-\ (Understanding)
. \\)WAJV\- . 3 P r7/
Signature of Course incharge Signature ¢ Coordinator signature of HOD/MF,
W
) X / L
. J .| ;'I
| < . @““ -,’.,"‘} ) ‘.."‘ ‘! ’j:
Signature of Chief Académiic Coordinator Signature 'ef"I;riﬁcipal
MIC CO-ORDINATOR /
It%f?xssmuw of Technglm

Bengalutu 560 103.
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9 K.S INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
RELY 1 SESSIONAL TEST QUESTION PAPER 2018 - 19 0DD SEMESTER
SET-A e T-1-T"T T
loss [ [ [ LT
Degree B.E Semester ¢ 11
Branch Mechanical Engineering Course Code ¢ 17ME32
Course Title Material Science Date : 22.11.2018
Duration : 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part. o
Q] ‘ co | K-
| No. | Question Marks mapplng Level
| PART-A
' 1(a) fDiseu&\:‘ne different propertics of shape memory alloys, 5 co4 (Und crftindingL
; \ ¥ | Write a note on piezoclectric materials and its applications. 5 Co4 (Un dcrls(tfm ding)
% (© i Classify the different types of composites and explain. 5 CO5 (Un dcrls(tin ding)
| OR
ain tha difFore . ol K2
2(a) | Explain the different types of smart materials. | 5 Co4 (Understanding)
Differentiste between Thermo-Setting and Thermo-Plastic 5 04 K2
() polymers. (Understanding)
Derive an expression for Longitudinal Young’s modulus of a 5. CO5 K3
() fibre reinforced composites under the Iso-Strain condition. (Applying)
PART-B
. Interpret the need for Residual Life Assessment of the 5 cos . K2
3@) | paterials. (Understanding)
- Explain the Non-destructive testing methods useful for | . K2
& ’\') assessing residual life of materials. S o4 (Understanding)
n . - : : K2
(c) | Outline the process of filament winding method. 5 Co5 (Understanding)
" OR
I . ‘ K2
Illustrat ing, .
4(a) | Ilustrate the process of Resin Transfer Moulding 5 CO4 (Understanding)
{b) | Sketch and explain the process of Injection Moulding method. 5 Cco4 (Un derI.s\?an ding)
Calculate the tensile modulus of elasticity of unidirectional
© carbon-fibre reinforced composite containing 62% of carbon 5 o5 K3
fibres by volume in lso-stress and iso-strain condmon Assume (Applying)
Ecwrivo e = 3.86x10* kef/mm? and Ekpoxy = 4.28x10% kgf/mm?.,
W
’
Signature of Course incharge Signature odule CoordinatorJ «signature of HOD/ME -
v .l. i B
|<. Goa : )/{ \,’ .,;-']f'"
Signature of Chief Acad Coordi A
ie M"&mlc oordinator / /Signaﬁlﬁof Principal
Kamar [

Rannahin: €00 ¢/
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
111 SESSIONAL TEST QUESTION PAPER 2018 - 19 ODD SEMESTER

[KS LT
SCHEMEAND SOLUTION
Degree : B.E Semester ¢ 111
Branch Mechanical Engineering Course Code : 17ME32
Max Marks : 30

course Title

Material Science

[Q.NO. POINTS MARKS
|1 (a) [ Propertics of shape memory alloy
(a) Shape memory cffect 2%hM
(b) Pscudo-clasticity 2%4M
. 1(b) | Briefexplanation about piczoclectric materials IM
Applications of piczoclectric materials 2M
1(c) | Classification of compositics
1. Based on matrix
a) Metal Matrix Composites 2%4aM
b) Polymer Matrix Composites
¢) Ceramic Matrix Composites
2. Based on reinforcement
a) Fibre Reinforced Composites 2%M
b) Particulate Reinforced Composites
¢) Laminated Reinforced Composites B _
2(2) | Explanation on different types of smart materials -
i. Piezoelectric materials 1M
ii. Electro-Rheostatic materials 1M
iii. Quantum Tunneling Composites : 1M
iv. Color changing materials (thermo-chromic and photo-chromic) 1M
v. Shape memory alloys. - 1M
I 2(b) | Any five differences between Thermo-Setting and Thermo-Plastic polymers 5M
2(c) | Derivation for Longitudinal Young’s Modulus
For finding, o¢ = gfVy + Ombn 3iM
ECEC = AEfEfo + EmEme 1M
(Ec) = EfVp + EpVn M
j 3(a) , Brief explanation about the need for Residual Life Assessment of the 5SM
materials
3(b) | Non-destructive testing methods useful for assessing residual life of materials
f: Thermography test 1M
ii. Ultrasonic test M
iii. Liquid penetrant test | M
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iv. Magnetic particle test
Mclnllugruphy fest

= (c) Filament winding process

Yingram
Ding Rototi
mandro

L Fiber

oud bund’

lmapiany \—Rplfn
' bath

Fibers lon

' . from ' creel
Explanation

iM

4 (a) | Process of Resin Transfer Moulding
Diagram ’

Transfer Molding

9w «%,,/ |
Sprue 7//////”/%

Vs

Mold //// //////

cavity K&

Ejector
pin

Explanation
4 (b)

/ ///
4
\\\\\\\\

Molded
part

2M

3iM

Process of injection moulding
Diagram

Hydraulic

2M

7
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Explnation

4(c)

- 3M
Numerical solution
For finding V,, = 0.38 M
() Iso-stress condition
E
(Ec)r = L 1154
- EfVi + EnVy M
i ¢)r = 0.1085 X 105 i
(i)  Iso-strain condition ' v
(Ecd = gV + En¥ 1M
(Ec), =236X10° N/mm M

M

Slgnature of Course Incharge . Signature

D (G
Slgnature of Chief Academmic Coordinator

#:,AC’FM" CE-0RDiIMRTOR
L5 eantoe of Tecrnalagy
Bcrc,l, L 560 103,

[c%q’/

odule Coordinator Signature of HOD/ME

Signature of Principal
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TECHNOLOGY, BANGALORE - 560109

K.S. INSTITUTE OF
- 19 ODD SEMESTER

111 SESSIONAL TEST QUESTION PAPER 2018

@

[KS LT}
S s [ i1 ][I T1]
Degree B.E Semester : 1l AR &
Branch Mechanical Engineering Course Code : 17ME32
Course Title Material science Date : 22/11/18
Duration 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

N?\ Question Marks macpg]ng l,e:{v-cl
PART-A
1(a) Explain different types of smart materials. 5 co4 K2(Understanding)
® gg;::.:_mh botween Thermo-Setting and Thermo-Plastic p CO4 K2(Understanding)
© Classify difterent types of composites 5 cos K2(Understanding)
OR —
Discuss difterent properties of shape memory alloys with
2(a) examples. v Pe. v | : cot K2(Understanding)
®) a\;p:;z:ﬁ; . note on piezoelectric materials and its 5 Co4 K2(Understanding)
() Explain_Filament moulding process with a neat sketch. 5 CO5 -KZ(Undérstanding]
. PART-B
3(a) | Explain the role of Matrix and reinforcement in composite. | 5 co4 K2(Understanding)
Discuss applications and advantages of polymer matrix | .
(b) comnposites. 5 C04 K2(Understanding)
Derive an expression for Longitudinal Young’s modulus of _ .
()| 2 fibre reinforced composites under the Iso-Strain condition. > Co5 K3 (Applying)
) . B OR
4(a) | Dlustrate the process of Resin Transfer Moulding. 5 C04 | K2(Understanding)
Explain Properties of ceramics and metal matrix ' ]
(b) composites. - 5 t €04 |K2(Understanding)
Calculate the tensile modulus of elasticity of unidirectional ]
carbon-fibre reinforced composite containing 62% of
(c) | carbon fibres by volume in iso-stress and iso-strain | 5 CO5 | K3 (Applying)
condition. Assume E csbon fibe = 3.86x10* kgt"/mm2 and
Efpoxy = 4.28x107 kgf/mm’,

!4'&“‘2(‘)/

- /\
:@(\c
Signatu Course inﬁlrgc Signature o ¢ Coordinator

_.signature of HOD/ME
\ ] o~ : j ;
'€ . [Elansia V Vi T wE
Signature of Chief Academic Coordinator Siéhatﬂré't{f P;incipal

ACADENIC CO-ORDINATOR
K.S. Institute of Technategy
Bengaluru - 560 103,
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Materials Science

17ME32.1 | Describe the mechanical properties of metals, their alloys and various modes of failure.

17ME32.2 | Understand the microstructures of ferrous and nonferrous materials to mechanical properties.

17ME32.3 | Explain the processes of heat treatment of various alloys.

17ME32.4 | Understand the properties and potentialities of various materials available and material selection procedures.

17ME32.5 | Know about composite materials and their processing as well as applications.

17ME32.1 | 3 1 - - 2 1 ) ) 1 - - 1 3 1
17ME32.2 | 3 1 1 ) 2 1 ] ) 1 - - 1 3 1
17ME32.3 | 3 2 1 ) 2 1 ] ) 1 - - 1 3 2
17ME32.4 | 3 2 2 ) 2 1 ] ) 1 - - 1 3 1
17ME32.5 | 3 1 - ) 2 - ] ) 1 - - 1 3 1
AVG 30 14 | 133 - 2 1 - - 1 - - 1 3 1.2




K SINSTITUTE OF TECHNOLOGY

DEPARTMENT OF MECHANICAL ENGINEERING

YEAR / SEMESTER

1/

COURSE TITLE

MATERIAL SCIENCE

COURSE CODE

17ME32

ACADEMIC YEAR

2018-19

co A:;{jlzr:ment Significance For Direct attainment , 50% of CIE and 50% of SEE marks are considered.
Level 3 60% and above students should have scored >= 60% of Total marks For indirect attainment, Course end survey is considered.
Level 2 55% to 59% of students should have scored >= 60% of Total marks CO attainment is 90%of direct attainment + 10% of Indirect atttainment.
Level 1 50% to 54% of students should have scored >= 60% of Total marks PO attainment = CO-PO mapping strength/3 * CO attainment .
15ME33
N USN Name of the Student IAL Al 1A2 A2 A3 A3 SEE
No COo1 COo2 COo3 COo4 CO5 COo1 COo2 COo3 COo4 CO5 COo1 COo2 COo3 COo4 CO5 Co1 CO2 COo3 COo4 CO5 Co1 CO2 C0o3 COo4 CO5 Co1l CO2 COo3 COo4 CO5
20 10 6 4 10 20 6 4 20 10 6 4 60
1 1KS17MEO04 |ADITI.R.S.SINGH 13 5 6 4 9 15 6 4 17 10 6 4 26
2 1KS17MEO052 |PRITHVI.B 19 9 6 4 6 17 6 4 14 8 6 4 49
3 1KS17ME053 |PUNEETH GOWDA.N 17 2 6 4 6 15 6 4 14 7 6 4 42
4 1KS17ME055 |R.JAIKRISHNA 16 8 6 4 8 17 6 4 17 8 6 4 42
5 1KS17ME056 |RAGHUNANDAN.M 195 55 6 4 7 17 6 4 18 9 6 4 39
6 1KS17ME057 |RAGHUNANDAN.M.C 17 8 6 4 8 15 6 4 16 7 6 4 39
7 1KS17ME059 |RAJATH.N.R 16 6 6 4 7 10 6 4 14 7 6 4 38
8 1KS17ME061 |RANJEET.R.KULKARNI 19 8 6 4 8 14 6 4 18 7 6 4 39
9 1KS17ME062 |RAVI.K.V 16 7 6 4 9 17 6 4 17 9 6 4 38
10 | 1Ksi7ME0e3 [IDRAPADABRARAT 6 9 6 4 4 17 6 4 12 10 6 4
11 1KS17ME064 |S.R.RETHINA SEELAN 15 10 6 4 7 16 6 4 14 7 6 4 34
12 1KS17ME065 |SANDEEP.S.P 17 5 6 4 9 18 6 4 16 9 6 4 45
13 1KS17ME066 |SANTHOSH.G 15 7 6 4 8 17 6 4 19 8 6 4 45
14 1KS17MEQ067 |SATWIK SHIVARAM BHAT 19 9 6 4 7 17 6 4 18 10 6 4 50
15 1KS17ME068 |SHANKAR RAM.S 14 1 6 4 6 13 6 4 15 10 6 4 35
16 1KS17ME069 |SHARATH.N 19 8 6 4 6 18 6 4 19 7 6 4 36
17 1KS17ME071 [SHASHANK.L 15 6 6 4 14 13 6 4 4 16 6 4 34
18 1KS17MEQ75 |SHASHI KUMAR.G 15 9 6 4 7 11 6 4 15 10 6 4 39
19 1KS17MEQ076 |SHASHIKIRAN.S 5 14 6 4 6 14 6 4 18 10 6 4 33
20 | 1Ksi7Me077 [2MOAE MARABOUE 15 6 6 4 9 16 6 4 15 7 6 4 40
21 1KS17MEQ078 |SHREYAS.S 9 17 6 4 8 18 6 4 15 10 6 4 47
22 1KS17ME080 |(SIDDESH.S 15 2 6 4 9 15 6 4 18 9 6 4 38
23 1KS17ME081 |SKANDA.S 4 6 4 6 7 6 4 9 9 6 4 28
24 1KS17ME083 |SOWRAV.A 5 0 6 4 4 13 6 4 9 8 6 4 26
25 1KS17ME084 |T.M.CHETHAN KUMAR 10 0 6 4 6 10 6 4 11 10 6 4 16
26 1KS17ME085 |TANUSHREE.C 16 6 6 4 10 17 6 4 17 10 6 4 45
27 1KS17ME086 |TEJAS.P 18 9 6 4 8 18 6 4 15 10 6 4 47
28 1KS17ME087 |TULASIPRASAD.C 16 6 6 4 8 17 6 4 12 6 6 4 31
29 1KS17ME088 |UDAY.R 11 4 6 4 5 14 6 4 10 1 6 4 21
30 1KS17ME089 |V.JAYANTH 15 5 6 4 8 16 6 4 12 10 6 4 43
31 1KS17ME090 |V.VINAY 13 10 6 4 10 16 6 4 15 8 6 4 45
32 1KS17ME091 |VARUN.S.KADAM 17 6 6 4 9 17 6 4 19 10 6 4 39
33 1KS17ME092 |VASUNIDHLS 13 4 6 4 8 18 6 4 13 9 6 4 28
34 1KS17ME093 |VENKATESH.K 15 4 6 4 7 17 6 4 16 8 6 4 30
35 1KS17ME094 |VENKATESH PRASAD.G 19 1 6 4 7 17 6 4 19 9 6 4 44
36 1KS17ME095 |VIKAS.K.C 13 2 6 4 8 13 6 4 9 10 6 4 29
37 1KS17ME096 |VISHNU TEJAS.T.M 6 8 6 4 6 13 6 4 17 10 6 4 50
38 1KS17MEQ097 |YASHAS.G.V 18 7 6 4 9 15 6 4 19 10 6 4 43
60% of Maximum marks (X) 12 06 04 02 06 12 04 02 12 06 04 02 36
No. of students above X 08 17 38 38 35 34 38 38 32 37 38 38 24
Total number of students (Y) 38 37 38 38 38 38 38 38 38 38 38 38 37
CO Percentage 21.05 45.95 100.00 100.00 92.11 89.47 100.00 100.00 84.21 97.37 100.00 100.00 64.86
Cco1l Cco2 Cco1 Co2 Co2 COo3 Co2 COo3 Co4 CO5 Co4 CO5 SEE
LEVEL 0 0 3 3 3 3 3 3 3 3 3 3 3




1A1 Al 1A2 A2 1A3 A3 AVG
Col 21.05 100.00 00.00 00.00 00.00 00.00 20.18
COo2 45.95 100.00 92.11 100.00 00.00 00.00 56.34
COo3 00.00 00.00 89.47 100.00 00.00 00.00 31.58
Co4 00.00 00.00 00.00 00.00 84.21 100.00 30.70
CO5 00.00 00.00 00.00 00.00 97.37 100.00 32.89

Method 1
DIRECT COURSE
Cco CIE SEE | ATTAINM| Level EXIT LEVEL ATEQEI_NM
ENT SURVEY
CO1 20.18 64.86 42.52 0.00 60.00 3.00 0.3
COo2 56.34 64.86 60.60 3.00 60.00 3.00 3
CcO3 31.58 64.86 48.22 0.00 60.00 3.00 0.3
CO4 30.70 64.86 47.78 0.00 60.00 3.00 0.3
CO5 32.89 64.86 48.88 0.00 60.00 3.00 0.3
AVERAGE 0.84
Co-Po Mapping Table
Cco's PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSo1 PSO2
Cco1 3 1 1 - 2 1 - - - - - 1 2 1
CcOo2 3 2 - - - - - - - - - 1 1 1
COo3 3 2 - - - - - - - - - 1 2 1
Co4 3 1 1 - - - - - - - - 1 2 1
CO5 3 1 2 - - - - - 1 - - 1 2 2
AVG 3.00 1.40 1.33 _ 2.00 1.00 _ _ 1.00 _ _ 1.00 1.80 1.20
PO ATTAINMENT TABLE
CO'S CO Attainment in % REESLT PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PS02
CcOo1 0.30 N 0.30 0.10 0.10 - 0.20 0.10 - - - - - 0.10 0.20 0.10
Cco2 3.00 Y 3.00 2.00 - - - - - - - - - 1.00 1.00 1.00
CcOo3 0.30 N 0.30 0.20 - - - - - - - - - 0.10 0.20 0.10
Co4 0.30 N 0.30 0.10 0.10 - - - - - - - - 0.10 0.20 0.10
CO5 0.30 N 0.30 0.10 0.20 - - - - - 0.10 - - 0.10 0.20 0.20
Average 0.84 0.50 0.13 _ 0.20 0.10 _ _ 0.10 _ _ 0.28 0.36 0.30







