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1. RATIONALE

Strength of Material is a core technology subject which aims at enabling the student to
understand and analyze various types of loads, stresses and strains along with main causes of
change in physical properties and failure of machine parts. All Mechanical Engineering
components are subjected to different loadings and behave in a specific way. The subject is
pre-requisite for understanding principles of machine design and strengths of various
materials used in industries. Understanding mechanical properties of materials will help in
selecting the suitable materials for various engineering applications.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

o Estimate stresses in structural members and mechanical properties of materials.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Compute Moment of Inertia of symmetric and dsymmetric structural sections.

b. Estimate simple stresses in machine components.

¢. Perform test to evaluate mechanical properties according to India Standards.

d. Compute shear force and bending moment and corresponding shear and bending
stresses in beams subjected to point and uniformly distributed load.
Estimate stresses in shafts under twisting moments.
Estimate stresses in short member subjected to eccentric Joading.

™o

4. TEACHING AND EXAMINATION SCHEME

"I“Secahcehr:lneg Examination Scheme
Credit Theory Practical
Lt e | TP aper | ESE PA | Total | ESE | PA | Total
Hrs. |Max|Min | Max Min| Max | Min| Max | Min | Max ‘ Min | Max | Min
31212 7 3 70 | 28 ]30* 00 | 100 | 40 | 25@ 10 25 i 10 50 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessmeni 10
facilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UQOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination, PA - P gy 68l ped ssessment
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Strength of Materials Course Code: 22306

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

Approx.
Hrs.
Required

caking stress of Mild 11 02*

No Practical Outcomes (PrQOs) e

Determine yield stress, ultimate stig
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. Approx.
S: Practical Outcomes (PrOs) L lI)‘{)I’S.
No. No X
- B - | " | Required
2 Determine yield stress, ultimate stress and breaking stress of Mild 11 02
Steel by conducting Tension test (Part I1) as per 1S432 (1) | _
3 Plot stress-strain diagram for Aluminium by conducting Tension [1 02
test (Part I) as per IS 1608 ]
4 Plot stress-strain diagram for Aluminium by conducting Tension I 02
test (Part I1) as per IS 1608 |
5 Calculate compressive strength of Ductile such as Mild Steel 11 02*
(MS), Aluminium (Al), Brass (Br). Copper (Cu). using
Compression testing machine as per IS 14858 _
6 Calculate compressive strength of Brittle materials such as Cast I1 02
Iron (CI), High Carbon steel using Compression testing machine
as per IS 14858
7 Determine shear strength of various metals such as MS, Al Br and 1 02*
| Cu, (Any two metals) by Single Shear test as per IS 5242
8 Determine shear strength of various metals such as MS, Al, Br and | 1I 02
- Cu, (Any two metals) by Double Shear test as per [S 5242
Evaluate toughness of Ductile and Brittle materials such as MS, [11 02*
Al, Br and Cu, by conducting Izod Impact test as per IS 1757 B
10 | Determine energy absorption capacity of Ductile and Brittle 1l 02*
materials such as MS, Al, Br and Cu, by conducting Charpy
Impact test as per IS 1598 o
11 | Draw Shear force and Bending moment diagrams of given loading v 02*
using open source SF/BM simulation software.
12 | Find flexural strength by conducting Bending Test on timber beam v 02
of Rectangular cross section with shorter side horizontally oriented
as per IS 1708, IS 2408
13 | Find flexural strength by conducting Bending Test on timber beam v 02
of Rectangular cross section with shorter side vertically oriented as
per IS 1708, IS 2408 L B
14 | Determine modulus of rigidity by conducting Torsion Test on MS \Y 02*
| (Part [)asperIS 1717
15 | Determine modulus of rigidity by conducting Torsion Test on MS \Y 02
| (Part II) as per IS 1717
16 | Determination of Direct stress, Bending stress and Resultant VI 02
stresses for a given practical approach | ]
| Total 32
Note

I.

i,

A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attuin the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as *** are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

The ‘Process’ and ‘Product’ related ski
according to a suggested sample givey,

iated with each PrO is to be assessed

MSBTE — Final Copy Dt. 20.04.2018
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 S. No. ___ Performance Indicators - Welghtage in %
| a Awalencss about significance of particular test B 15
i b. Understanding working principle of machine B : 15
G Preparation of experimental set up o - 20
d. Setting and operation - i 20
| e | Observations and recording 10
. Interpretation of result and conclusion 10
g Answer to sample questions - - 5
| h. Submission of report in time - B 5
! Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

Follow safety practices.

Practice good housekeeping.

Demonstrate working as a leader/a team member.

Maintain tools and equipment.

Follow ethical Practices.

T Ro o

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e “Valuing Level’ in 1% year

e ‘Organizing Level’ in 2" year

» ‘Characterizing Level” in 3™ year.

(A MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

]‘ 1\?0 ‘ Equipment Name with Broad Specifications Is)rgo
1 Universal Testing Machine: Capacity - 100 tonnes. Type: Mechanical type
digital, electrically Operated. Accessories: (1) Tensile test attachment for flat lto8
and round specimen up (032 mm. (2) Compression test attachment (3) Shear and
| test attachment with sizes of bushes 5.6.8,10,12,16,20,24 mm, (4) Transverse 12.13
test attachment with bending Punch,(5)Service tools.(6) Operation and ’
__mamtenance manuals - 2 nos. (7)Hardness attachment -
2 Digital Extensometer: Least count - 0.001 mm. Max. Extension = 5 mm,
Single dial gauge for 30,40 mm. 60 mm, 80 mm, 100 mm, 125 mm gauge lto2
length.
3 Impact Testing Machine:
CHARPY Test Apparatus: Pendulum drop angle 140°; Pendulum effective 9.10
Wt 20-25 kg; Striking velocity ofpendu 1-5- Q\m/sec Pendulum impact g
| energy 300 j; Min scale graduation 4 o m‘ﬂ axis of pendulum rotation |

MSBTE — Final Copy Dt. 20.04.2018 Page 4 of 10
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815 mm

twist
Accuracy + 1 % of the true torque

(mm): 855*380*1435

logger and connecting cables.

Equipment Name with Broad Specifications
from center of specimen to specimén hit_b)_/ =pendulum 815 mm.

1ZOD Impact Test Apparatus: Pendulum drop angle: 90°-120;
effective Wt: 20-25 kg; Striking velocity of pendulum: 3-4 m/sec; Pendulum
impact energy: 168 j; Min scale graduation: 2 J; Distance of axis of
pendulum rotation from center of specimen to specimen hit by pendulum :

4 | Torsion Testing Machine: Fixed with auto torque selector to regulate torque
ranges Contains geared motor to apply torque to specimen through gearbox
Attached with autographic recorder for relation between torque and angle of

Suitable For: Torsion and Twist test on diverse metal rods and flats
_ Torque Measurement by pendulum dynamometer system

7 | Compression Testing Machine: Digital display manual control compression
testing; machine; Max. Capacity (KN): 2000 ; Measuring range: 4%-100%
of FS; Relative error of reading: <+1%; Max. distance between two platen
(mm): 330; Compression platen size (mm): 220x220; Max. piston stroke
(mm): 0-20; Max. piston speed (mm/min): Approx. 30; Column clearance
(mm): 300x200; Oil pump motor power (KW): 1.5; Whole dimensions

8 | Strain Gages set: CEA-13-125UR-350 Strain Gages; CEA-00-125UR-350
Strain Gages; CEA-00-125UT-350 Strain Gages. With strain gauge data

9 | Freeware/open source software for drawing SF and BM diagrams.

PrO.
S. No.__

Pendulum

14,15

12,13

16

11

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

Topics and Sub-topic;

Unit Unit Outcomes (UOs)
_ (in cognitive domain) - .
Unit -1 la. Calculate MI of the given 1.1 Concept of Moment of Inertia (MI), Effect
Moment standard shape. of Ml in case of beam and column.
of Inertia | 1b. Calculate MI of the given 1.2 MI about axes passing through centroid,
simple composite shape. Parallel and Perpendicular axes theorem,
lc. Explain with sketches effect Polar MI, radius of gyration.
of change in Ml in case of 1.3 MI of standard basic shapes.
the given beam and column. | 1.4 MI of Composite plane figures.
1d. Calculate Polar MI and
radius of gyration for the
given body.
Unit-11 2a. Calculate axial deformation | 2.1 Equilibrium, Rigid body, Deformable
Simple and axial stress for the given body.
Stress and stress condition. OF TEcy Axial Stress- meaning, Resistance, Types
 Strains | 2b. Use Hooke’s law [oy % stresses; Axial (linear) Strain — concepl. |
o~
< j"f =
0N
MSBTE — Final Copy Dt. 20.04.2018 G~ Page 5 of 10
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Unit — 111
Mechanica

I
Propcrties
and Elastic
Constants
of Metals

Unit-1V

Shear
Force -
Bending
Moment
and Shear
Stresses-
Bending
Stresses

2¢.

2e.

2f.

3a.

3c.

3d.

3e.

4a.

4b.

4c.

4d.

de.

41.

Course Code: 22306

given stress condition.
Calculate Modulus of
Elasticity and Rigidity for the
given situation.

. Determine nature and

magnitude of thermal stress in
the given situation.

Draw stress-strain curve of
the given ductile and brittle
material(s) in tension.
Calculate shear stresses for
the given single/double shear
condition.

Identify type of deformation
for the given type of load
with justification.

. Evaluate different

mechanical properties of the
given material.

Identify types of load acting
n the given situation with
Justification.

Identify type of material
from the given data with
justification.

Calculate strain and axial
deformation in each
direction under the given bi-
and tri-axial stresses.

. Estimalte Resilience,

Modulus of resilience, Proof
Resilience for the given
case.

Calculate SF and BM for
the given load and beam.
Draw SFD and BMD for
the given loaded beam.
Locate point of maximum

24

2.5

o]

3.1

3.2

3.3

3.4

3.5

3.6
Sk

4.1 Types of Beams ( Simply supported with

types.
Hooke’s Law, Young’s Modulus, Axial ||
deformation in a body and bodies in

series. |
Behavior of ductile and brittle materials
subjected to axial tension, stress-strain or
Load-deformation curve, Limit of
proportionality, yielding, permanent set,
yield stress, ultimate stress.

Shear stress and shear strain, Modulus of
rigidity, punching shear, shear connectors,
single and double shear.

Temperature stress and strain in casc of
bodies having uniform cross-section,
deformation fully prevented, field
examples.

Types of loads (actions) and related
deformations, Flexure, torsion, shear.
Mechanical properties: Elasticity,

Plasticity, Ductility, Brittleness,
Malleability, Fatigue, Creep, Toughness,
Hardness.

Strength, Factor of Safety, Stiffness and
flexibility.

Linear and lateral strain, Poisson’s ratio,
changes in lateral dimension.

Uni- Bi —Tri-axial stress systems, strain in
each direction, Bulk modulus, volumetric
strain.

Relation between three moduli. .
Stress due to Gradual, Sudden and Impact |
load, corresponding deformation. Strain
Energy, Resilience, Proof Resilience and
Modulus of resilience.

or without overhang, Cantilever) , 1'ypes

of loads ( Point load, Uniformly

Distributed load), Bending of heam,
deflected shape. !
Meaning of SI and BM, Relation between

BM and point of contra- 4.2
flexure in the given case. them, Sign convention.
Draw deflected shape of 4.3 SFD and BMD, Location of point of
beam from the given BMD. maximum BM, Deflected shape from
Use flexural formula for BMD, Location of Point of Contra-
the given bending situatj Td:“_?fﬁ‘i??{]_exure. ' '
Draw NA and extren J‘.?I"nﬁey;nr\- of simple bending. Assumptions in
= —— . A — 1
q_,/_\,\_../,--"‘; %%
- & aia? : c
1 Y
. [ 15 .

B
A

e
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fibers in bending for the )
given beam.

theory_of bending, Flexural formula, _
Neutral axis.

6d.

given standard section.
Determine size of component
for the given stress condition.

4g. Determine Section modulus | 4.5 Moment of resistance, Section modulus.
and Moment of resistance 4.6 Bending stress variation diagram across
for the given beam. depth for cantilever and simply supported
4h. Determine bending stress beam for symmetrical and unsymmetrical
and shear stress for the sections.
given load and beam. 4.7 Transverse shear stress, average and
4i. Draw bending stress and maximum shear stress, Shear stress
shear stress variation variation diagram.
diagram for the given
beam.
Unit-V 5a. Use torsional equation in the | 5.1 Torsion: Concept, field applications
Torsion given situation (Shaft, flange couplings, shear bolts),
5b. Calculate torque and power torsional rigidity, torsional equation and
transmitted by a shaft in the assumptions.
given situation. 5.2 Torsional resistance for hollow and solid
5¢. Determine shear stress and circular shafts, Power transmitted by shaft,
angle of twist in a shaft for replacement of section.
the given power to be
transmitted/torque.
5d. Determine diameter of shaft
for the given shear stress/
angle of twist.

Unit-V1 6a. Identify machine components | 6.1 Axial and eccentric load, effects of

Direct and subjected to eccentricity with eccentricity, Field cases (Hook, clamp,

Bending justification. Bench Vice, Frame etc).

Stresses 6b. Calculate resultant stress and | 6.2 Axial stress and bending stress, resultant
draw resultant stress variation stress intensities, resultant stress variation
diagram for the given (Eccentricity about one axis only).
situation. 6.3 Limiting eccentricity, Core of section.

6¢. Mark core (kernel) of the 6.4 No tension condition.

Note: To attain the COs and compelency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonony’

MSBTE — Final Copy Dt. 20.04.2018
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9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

I — o = : Teaching Distribution of Theory Marks |
No. Unit Title Hours R U A Total
. o | Level | Level | Level | Marks |
1| Momentof Inertia 04 | 02 | 00 | o4 06 |
II | Simple stresses and Strains 08 | 02 02 06 | 10
[II | Mechanical properties and Elastic 08 0 02 04 08
i Constants - _ |
IV | Shear force- Bendmg Moment and 16 00 06 20 98
Shear stresses- Bending stresses ]
V | Torsion 06 00 02 06 08
~ VI | Direct and Bending stresses 06 02 02 06 | 10
L Total 48 10 14 46 | 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

* These 28 marks should be equally divided between ‘Shear force- Bending Moment” and
‘Shear stresses- Bending stresses’, hence questions of 14 marks should be asked from each of
these topics.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course. Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews.

a. Undertake micro-projects.

b. Prepare journals based on practical performed in laboratory.

c. Poster presentation on any one topic.

d. Market survey specific to properties of various type of materials used in

Mechanical Engineering

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may he used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature 1s to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

Page 80of 10
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g. Encourage students to refer different websites to have deeper understanding of the
subject.

Observe continuously and monitor the performance of students in Lab.

Show video/animation film to demonstrate the testing of different materials.

Arrange a visit to nearby material testing lab.

Use flash/animations to explain the failure of different machine components under
various load situations.

il

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:
a. Collect information and present in tabular form, values of different engineering
properties of five standard mechanical engineering materials.
Present a seminar on different testing methods used in industry.
Prepare models of single and double shear conditions.
Prepare a model of a shaft to demonstrate relation between length and angle of twist.
Prepare an excel sheet to calculate SF and BM in a simply supported beam and
cantilever beam.
f.  Collect information comprising of different machine components subjected to direct
and bending stresses.

o e o

13. SUGGESTED LEARNING RESOURCES

Title of Book Author Publication

Laxmi Publications (p)_ Ltd. New Delﬁi,
10/e, 2015,ISBN: 9788131809259

1 ;_Streng_th of Materials | Punmia B.C.

2 | Strength of Materials | Ramamurtham S. | Dhanpat Rai Publishing , New Delhi;
2014, ISBN: 9789384378264

3 | Strength of Materials | Timoshenko Gere | CBS,2 edition, 2006, New Delhi,
B ] : | ISBN: 9788123908946
4 | Strength of Materials | Khurmi R.S. S. Chand Publishing, New Delhi, 2006,

| ISBN: 9788121928229
5 | Strength of Materials | Rattan S.S. McGraw Hill Education;, New Delhi,

. ISBN: 9789385965517

MSBTE — Final Copy Dt. 20.04.2018 Page 9 of 10
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14. SUGGESTED SOFTWARE/LEARNING WEBSITES
nptel.iitm.ac.in/courses/.../1IT.. /lecture%2023%20and%2024.htm
en.wikipedia.org/wiki/Shear_and_moment_diagram
www_freestudy.co.uk/mech%20prin%20h2/stress.pdf
www.engineerstudent.co.uk/stress and strain.htm]

https://www iit.edu/arc/workshops/pdfs/Moment_Inertia.pdf

= o 2
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Basic Llectrical and Electionics Engineering Course Code: 22310

Program Name : Mechanical Engineering & Automobile Engineering Program
Program Code : AE/ME

Semester : Third

Course Title : Basic Electrical & Electronics Engineering

Course Code : 22310

1. RATIONALE

Diploma engineers (also called technologists) passouts have to deal with electrical and
electronics engineering principles and applications in industrial processes of ditferent fields. It
is therefore necessary for them to apply the principles of electrical and electronics
engineering. This course will make them conversant with electrical / electronic engineering
aspects of manufacturing, production, fabrication, automobile and mechanical engineering
based processes in industries.

2 COMPETENCY
This course is to be taught and implemented with the aim to develop in the student, the course
outcomes (COs) leading to the attainment of following industry identified competency
expected from this course:
o Use electrical and electronic equipment safely in mechanical engineering
applications.

3. COURSE OUTCOMES (COs)
The theory. practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Use principles of electric and magnetic circuits to solve engineering problems.
Determine voltage and current in A.C. circuits.
Connect transformers and electric motors for specific requirements.
Identify electronic components in electric circuits.
Use relevant electronic components safely.
Use relevant electric/electronic protective devices safely.

-0 a0 o

4. TEACHING AND EXAMINATION SCHEME

geca;:ang Examination Scheme
Credit Theory Practical
Lt |p | T pper[ ESE | PA | Total ESE PA__ |  Total
Hrs. | Max} Min | Max [Min| Max [ Min| Max | Min | Max | Min | Max | Min
4| -2 6 3 70 | 28 | 30% [ 00| 100 | 40 | 25@ 10 25 10 50 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment [0
facilitate integration of COs and the remaining 20 marks is the average of 2 lests lo be laken
during the semester for the assessment of the cognitive domain UQOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher (g
ESE - End Semester Examination; PA -

Lheory Practice; P - Practical; C— Credit,
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51 COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency

depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.c. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency.

. .. | Approx.
Nb(') Practical Outcomes (PrQOs) il Hrs.

No.

Required
1 | Determine the permeability of magnetic material by_plotting its B- I 02*
H curve.
2 Measure Voltage current and powu in 1 plkm muut with II 02%

resistive load.
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S Approx.
' Practical Outcomes (PrOs) Hrs.
No. .
_ S - - Required |
'3 | Measure voltage, current and power in R-L series circuit. 02*
4 Determine the transformation ratio (K) of 1-phase transformer. | 02
5 Connect single phase transformer and measure input and output 02
quantities. - _
6 Make Star and Delta connection in induction motor starters and 02
‘measure the line and phase values. | |
1l Identify various passive electronic components in the given circuit \a 02
8 Connect resistors in series and parallel combination on bread board 02
and measure its value using digital multimeter.
9 Connect capacitors in series and paralle] combination on bread 02*
board and measure its value using multimeter. |
10 | Identify various active electronic components in the given circuit. 02
11 | Use multimeter to measure the value of given resistor. 02
12 | Use LCR-Q tester to measure the value of given capacitor and 02
inductor. _
13 | Determine the value of given resistor using digital multimeter to | IV 02*
| confirm with colour code. B
14 | Test the PN-junction diodes using digital multimeter. v | 02*
15 | Test the performance of PN-junction diode. Y 02
16 | Test the performance of Zener diode. \Y 02
17 | Test the performance of LED. -V 02
18 | Identify three terminals of a transistor using digital multimeter. B 02
19 | Test the performance of NPN transistor. 02*
| 20 Determine the current gain of CE transistor conﬁgu;ation. 02 |
21 | Test the performance of transistor switch circuit. 02
| 22 | Test the performance of transistor amplifier circuit. ] N 02 |
i ~ Total | | 44
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as **' are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according 1o a suggested sample given below:

G Rwo =

. No. !

Performance Indicators
 Preparation of experimental set up

 Setting and operation

- Salety measures

Observations and Recording

Interpretation of result and Conclusion
Answer to sample questions
Submission of report in time

Total

MSBTE — Final Copy Dt. 20.04.2018

Weightage in %

20
20
10
10
20
10
10

100
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The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

Follow safety practices.

Practice good housekeeping.

Demonstrate working as a leader/a team member.

Maintain tools and equipment.

Follow ethical practices.

o ae o

The ADOs are not specific to any one PrO. but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e  “Valuing Level’ in 1™ year

* ‘Organising Level” in 2" year

» ‘Characterising Level’ in 3'¢ year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

4 |
NSo Equipment Name with Broad Specifications SIT;\.JO(;,
I_I_Single Phase Transformer: 1kVA, sinQe-phase,fO/ 115V, air cooled, | 1,5
enclosed type,
2 Single phase auto transformer (Dimmerstat) - Single-Phase, Air cooled, 234
enclosed model. Input: 0 ~230. 10A, Output: 0 ~ 270Volts
3 | Lamp Bank - 230 V 0-20 A . B e |17
' 4 | Single phase Induction motor — 2 HP.230 V.50 Hz, AC supply o 5
5__Differ_ent types of starters o o 6 .
6 Digital multimeter , 3and % digit, seprate range for resistancs and - 7.8,11,13, |
capacitance,component tester, AC and DC measurement. - 14,15,16
7 | Dual trace CRO/DSO. S0MHz. - B | 4,5,19,20
8 Function generator,:0-2MHz. for generation of Sin ,square, pulse and 17,21,22 |
triangular wave shapes -
9 LCR-Q Meter/Tester B B - 12—

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

:| Unit | Unit Outcomes (UOs) ] ) =Topics and=Slib—t0pi;s
(in cognitive domain) ‘

Electrical Engineering

| Unit—1 la. Explain the given technical 1.1 EMF, Current, Potential
| Electric terms related to electric and_s=i—_ Difference, Power and Energy.
. RS
SN

R A
v,
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Unit
and_
Magnetic
Circuits

Unit-T1 |

A.C.
Circuits

Unit— 111
Transform
er and
single
phase
induction
motors

Unit -1V
Electronic
Componen
ts

Unit Outcomes (UOs)
(in cognitive domain)

magnetic circults.

1b.Intrepret the given B-H curve.

lc. Intrepret hysteresis loop of the
given material.

1d. Apply Fleming’s right hand rule
and Lenz’s law for
determination of direction of
induced emf in the given
situation.

2a. Explain attributes of the given
AC quantities.

Find currents and voltages in
the given series and parallel AC
circuits.

Derive the current and voltage
relationship in the given star
and delta connected circuits
Determine the current and
voltage in the given star and
delta connection.

Solve simple numerical
problems related to the given
AC circuits.

2b.

2c.

2d.

2e.

3a Explain with sketches the
construction and working
principle of the given type of
single phase transformer.
Explain with sketches the
working principle of the given
Autotransformer.

Describe with sketches the the
construction of the given single
phase motor.

Explain with sketches the
working principle of the given
single phase induction motors.
Electronics Engineering
Differentiate between the given
active and passive electronic
components.

3b

3c

4a.

4D. Calculate value of the m\ F TE]

| Topics and Sul_)_-to_—pics

_J

1.2 M.M.I', magnetic force,
permeability. hysteresis loop,
reluctance, leakage factor and B-H
curve.

1.3 Analogy between electric and
magnetic circuits.

1.4 Electromagnetic induction,
Iaraday’s laws of electromagnetic
induction, Lenz’s law, Dynamically
induced emf.

1.5 Statically induced emf.-(a) Self

induced emf (b) Mutually induced

emf; Equations of self and mutual
inductance.

Cycle, Frequency, Periodic time,

Amplitude, Angular velocity, RMS

value, Average value, Form Factor ,

Peak Factor, impedance, phase

angle, and power factor.

Mathematical and phasor

representation of alternating emf

and current; Voltage and Current
relationship in Star and Delta
connections.

A.C. in resistors, inductors and
capacitors; A.C. in R-L series, R-C
series, R-L-C series and parallel
circuits; Power in A. C. Circuits,
power triangle.

2.1

2.2

3.1 General construction and principle
of different type of transformers,
Emf equation and transformation
ratio of transformers.

3.2 Auto transformers.

3.3 Construction and Working principle
of single phase A.C. motor.

3.4 Types of single phase motors,
applications of single phase motors.

4.1 Active and passive components;
Resistor, capacitor, inductor
symbols, colour codes,

% specifications.
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|| Unit Unit Qutcomes (UOs) Topics and Sub-topics
| | (in cognitive domain) B - ] B
| and resistor and capacitor using 4.2 Voltage and Current Sources.
Signals colour code. 4.3 Signals: waveform (sinusoidal,
| 4c. Explain the given signal triangular and square), time and |
parameters with sketches. frequency domain representation, |
4d.Identity the given type of ICs amplitude, frequency, phase,
based on the IC number. wavelength.
| 4.4 Integrated Circuits — analog and
| digital.
Unit- V Sa. Explain with sketches the 5.1 P-N junction diode: symbol,
Diodes and working of the given type of construction , working and
Applicatio diode usiing V-I characteristics. applications.
| ns 5b. Locate the zener voltage on the | 5.2 Zener diode: working, symbol,
given V-I characteristic with voltage regulator.
justification. 5.3 Rectifiers: Half wave, Full wave and
5c. Explain with sketches the Bridge Rectifier, Performance
| working of the given type of parameters: PIV, ripple factor, |
| rectifier using circuit diagrams. efficiency. ‘1
pd. Justity selection of power 5.4 Filters: circuit diagram and working
supply and LEDs for the given of "L’, *C” and ‘7' filter
circuit. 5.5 Light Emitting Diodes: symbol,
construction, working principle and |
applications.
Unit— VI [6a. Explain with sketches the the 6.1 BIJT: symbol, construction and
Bipolar application of the given type of working principle.
Junction transistor as a switch. 6.2 Transistor as switch and amplifier.
Transistor fb. Determine the current gain of 6.3 Input and Output characteristics:
the given type of transistor CE, CB and CC configurations.
configurations using transfer 6.4 Operating regions: Cut-off,
characteristic curve. saturation and Active.
oc. Compare the performance of the | 6.5 Transistor parameters: CB gain a,
given transistor configurations. CE gain B, input resistance, output
bd. Select the type of transistors and resistance, relation between (a) and
their configurations for the B).
| given application.

Note: To attain the COs and competency, above listed UOs need to be undertaken 1o achieve
the ‘Application Level’ and above of Bloom's ‘Cognitive Domain Taxonomy '

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit | ~ Unit Title |Teaching | Distribution of Theory Marks |

No. Hours R U A Total
L I - B | Level | Level | Level | Marks
lj— | Electrical Engineering | o i
1 | Electric and Magnetic Circuits | 02 02 04 08

II | A.C. Circuits 02 04 06 | 12 |

| I | Transformer and single phase 04 06 | 06 | 16 |
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| Unit | Unit Title -N_Tc_aching Distribution of Thcory Marks |
No. Hours R U A Total
| Level | Level | Level | Marks

induction motors

Electronics Engincering

IV | Electronic components and Signals 10 02 04 06 12
V | Diodes and applications 10 02 04 06 12
VI | Bipolar Junction Transistor 12 02 04 04 10

Total 64 14 24 32 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom's Revised taxonomy)
Note: This specification lable provides generul guidelines to assist student for their learning
and to leachers to teach and assess siudents with respect to attainment of UOs. The actual
distribution of marks al different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Make star delta connections of transformer.
Connect the various meters to measure the current and voltage of induction motor.
Visit site and interpret the name plate ratings and identify the parts of a transformer.
Present seminar on any of the above or relevant topic.
Conduct market survey and interpret the name plate ratings and identify the parts of an
induction motor.

o e o

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c.  About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
pature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d.  With respect to item No.l0, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e.  Guide student(s) in undertaking micro-projects.
f.  Use Animations to explain the construction and working of electrical machines.

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth se¢ i.should be preferably be individually
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that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should nof exceed three.

The micro-project could be industry application based, internet-based. workshop-based,
laboratory-based or field-based. Each micro-project should encompass two or more COs
which are in fact. an integration of PrOs, UOs and ADOs. Each student will have to maintain
dated work diary consisting of individual contribution in the project work and give a seminar
presentation of it before submission. The total duration of the micro-project should not be less
than 16 (sixteen) student engagement hours during the course. The student ought to submit
micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects are given here. Similar micro-projects could be added
by the concerned faculty:

a.  Electric and magnetic circuit: Each batch will prepare a coil without core. Students
will note the deflection of galvanometer connected across the coil for: movement of
the North Pole of permanent magnet towards and away from the coil (slow and fast
movement), movement of the South Pole of permanent magnet towards and away
from the coil (slow and fast movement). Students will demonstrate and prepare a
report based on their observations. (Duration: 8 hours)

b.  Transformer: Each batch will visit nearby pole mounted sub-station and prepare a
report based on the following points:

1. Rating: kVA rating, primary and secondary voltage, connections
ii. Different parts and their functions
i. Earthing arrangement

¢.  Single phase induction motor: Each batch will select a three phase squirrel cage type
induction motor for a particular application (assume suitable rating). They will visit
local electrical market (if the market is not nearby you may usc the Internet) and
prepare a report based on the following points:

1. Manufactures

1. Technical specifications
1. Features offered by different manufacturers
iv. Price range

d.  Transistor as a switch: Each batch (3-4 students) will search and study datasheet of
transistor and relevant component and will build / test transistor switch circuit on
breadboard/General purpose PCB for various input signal.

¢. Preparc display boards consisting of electronic components: Each batch (3-4
students) will prepare display boards/ models/ charts/ Posters to visualize the
appearance of electronic active and passive components.

f. Diode: Build a circuit on general purpose PCB to clamp a waveform at 3.0V using
diode and passive components.

13.  SUGGESTED LEARNING RESOURCES

] _
S. Title of Book Author Publication

| - - | ISBN :978-0-07-0088572-5
2 | Fundamentals of Electrical | Saxena, S. B. Cambridge University Press, latest

'Engineering _ Lal edition ISBN : 9781107464353
3 | Electrical Technology Vol - | Theraja. B, L,-—.:é_ ("hand publications, New Delhi,

| P
| fr |2 BDLS ISBN: 9788121924405

N
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Title of Book

No. Author Publication
4 | Electrical Technology Vol — | Theraja, B. L. S. Chand publications, New Delhi,
11 | B | 2015, ISBN: 9788121924375
5 | Basic Electrical and Jegathesan, V. Wiley India, New Delhi, 2015
Electronics Engineering | ISBN : 97881236529513
6 | A text book of Applied Sedha, R.S. S.Chand ,New Delhi, 2008
Electronics | ISBN-13: 978-8121927833
7 | Electronics Principles Malvino, Albert | McGraw Hill Eduction, New Delhi,
Paul, David 2015, ISBN-13: 978-0070634244
8 | Principles of Electronics Mehta, V.K. S. Chand and Company, New Delhi,
o B Mehta, Rohit 2014, ISBN-13-9788121924504
9 | Fundamental of Electronic Bell Devid Oxford University Press, New Delhi
Devices and Circuits | 2015 ISBN : 9780195425239
14. SUGGESTED SOFTWARE/LEARNING WEBSITES
a. en.wikipedia.org/wiki/Transformer
b. www.animations.physics.unsw.edu.au//jw/AC.html
c. www.alpharubicon.com/altenergy/understanding AC.htm
d. www.electronics-tutorials
e. learn.sparkfun.com/tutorials/transistors
f.  www.pitt.edu/~qiw4/Academic/ME2082/Transistor%20Basics.pdf
g.  www.technologystudent.com/elec]/transisl.htm
h. www.learningaboutelectronics.com/
i. www.electrical4u.com

MSBTE - Final Copy Dt. 20.04.2018

Page 9 of 9




T — vy o t——

~ ™~ W — e e, R~ WU — . . LF
-
-
B
- -
[}
B
-
B
L
il
-
voa )
LE] -
B 1 *
* -
L}



Ihermal Lngineering Couwrse Code: 22337

Program Name : Diploma in Production Engincering / Diploma in Production

Technology / Diploma in Mechanical Engincering

Program Code : PG /PT/ME
Semester : Third

Course Title : Thermal Engineering
Course Code 122337

1. RATIONALE

Thermal engineering forms one of the core engineering subjects for mechanical engineering
students. Diploma mechanical engineers (also called technologists) have to work with various
power producing and power absorbing devices like boilers, turbines, compressor, I.C.
engines, and refrigerators. The course will enable students to establish foundation required to
design, operate and maintain these devices. Thermal power plants are still contributing major
share in electricity production in India. Thiscourse emphasizes on steam boilers and allied
components that are used in many industrial sectors. Students will be able to calculate various
parameters required to determine the performance of these devices.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Use principles of thermal engineering to maintain thermal related equipment.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Apply laws of thermodynamics to devices based on thermodynamics.
Use first law of thermodynamics for ideal gas in closed systems.
Use relevantsteam boilers.
Use relevant steam nozzles and turbines.
Use relevant steam condensers.
Use suitable modes of heat transfer.

-0 a0 o

4. TEACHING AND EXAMINATION SCHEME

ge:hcehr:1neg Examination Scheme
| Credit Theory Practical
LiT|e | T paper| ESE | PA | Total | ESE | PA Total
Hrs. |Max|Min |Max Min| Max | Min| Max | Min | Max | Min | Max | Min
31 -12 5 3 ]LO 28 | 30% | 00| 100 | 40 | 25@ 10 25 10 50 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (o
facilitate integration of COs and the remaining 20 marks is the average of 2 tests 1o be taken
during the semester for the assessment of the_gognitive domain UQOs required for the
attainment of the COs.
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Legends: L-Lecture; T~ Tutorial/Teacher Guided Theory Practice: P -Practical: € — Credit,
ESE -End Semester Exumination; PA - Progressive Assessment

S COURSE MAP with sample COs. PrOs. UOs. ADQs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

Approx.
’ Practical Outcomes (PrOs) Hrs.
No. .
- - Required
1 Determination of actual volume per second at the suction of 11 02%
reciprocating air compressor.,
2 Trace the path of Flue Gases and W

m | o2
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7

. Approx.
S. Practical Outcomes (PrOs) S II)-{)rs.
No. No. .
S S - Required
3 Assembly and dismantling ofboiler mountings. 111 02
4 Assembly and dismantling ofboiler accessories. B [11 02
S Perform simulation of Thermal Power Plant and write 1l 02
specifications of boilers, turbines, condensers and electrical
| generators. - - o
6 Determination of dryness fraction of a given sample of steam by [l 02*
| using separating calorimeter.
7 Plot steam properties on Mollier chart for a given sample of wet Il 02*
| steam. )
8 Assembly and dismantling of impulse and reaction turbines v 02
| (working Model).
9 Assembly and dismantling of cooling tower (working Model). IV 02
10 | Dismantle given model of surface condenser, draw sketches of \Y% 02
various parts and assemble it.
11 | Perform simulation software to determinethe vacuum \Y% 02
efficiencyandcondenserefficiencyof a surface condenser using
advanced simulation software. L B
12 | Calculate the thermal conductivity of Metallic Rod. VI - 02*
13 | ldentify different equipment in power engineering lab having heat VI 02*
exchangers and classify heat exchangers. Write construction and
| working any 03 ol above heat exchangers.
14 | Calculate mass flow rate of one fluid using energy balance equationin | VI 02*
heat exchanger.
15 | Calculate convective heat transfer coefficient for the given fluid. VI 02
16 | Determine the value of Stefan-Bolzman constant for radiation. VI 02*
| i Total 2
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added (o
attain the COs and competency. A judicial mix of minimum 12 or more practical need 1o be
performed. out of which, the practicals marked as **’ are compulsory, so that the student

reaches the ‘Precision Level’ of Dave

)

p

required by the industry.

according to a suggested sample given below:

‘Psychomotor Domain Taxonomy’ as generally

i The ‘Process’ and ‘Product’ related skills dassociated with each PrQO is to be assessed

[S. No. Performance Indicators o ' Weightage in %
a. | Preparation of experimental set up 20
b, ] Setting and operation - 20
€, | Safety measures o 10
d. Observations and Recording L 10
e. | Interpretation of result and Conclusion 20
f. Answer to sample questions 10
__g. __iubmisSion of report in time ) B 1]
- - Total | 100 |
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The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

Follow safety practices.

Practice good housekeeping.

Practice energy conservation.

Demonstrate working as a leader/a team member.
Maintain tools and equipment.

Follow ethical Practices.

oo o

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

(A

e ‘Valuing Level’ in 1* year
e ‘Organizing Level” in 2" year
e ‘Characterizing Level’ in 3™ year.

MAJOR EQUIPMENT/ INSTRUMENTSREQUIRED

The major equipment with broad specification mentioned here will usher in uniformity in

conduct of experiments, as well as aid to procure equipment by authorities concerned.

- - N |
NSo Equipment Name with Broad Specifications SPI;J)O .|
1 | Two stage reciprocating air compressor with intercooler test rig._Maximum 23 |
| Pressure — 10 bar, digital watt meter.
' 2 | Models of water tube and fire tube boilers (cut section models). 4
3 Various mountings and accessories of boilers for assembly and dismantling 5,6
purpose. - Sas - -
4 | Relevant simulation software. - o - - 4,
5 Cut section models of impulse turbine and reaction turbine. 9
6 Experimental setup witﬂon\;u'_}?‘u:m and divergent nozzle, 12,13
7| Model of surface steam condenser with assembly and dismantling purpose. 14,15 |
8 Experimental setup of shell and tube steam condenser. (Minimum shell 14,15
diameter 45¢m), B - -
9 | Experimental set up for determination of thermal conductivity. 16,17,
18
10 | Models of Tﬂércnl heat %h_angers. - . - 19
11 | Experimental set up to verify Stefan Boltzman law. - : 21
| 12 | I'ﬁxm'inwnl@t up to determine convective heat transfer coefficient. 20 ‘
8. UNDERPINNING THEORY COMPONENTS

The following topicsare to betaught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

MSBTE — Final Copy Dt. 20.04.2018
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according to Charle’s law for
the given situation.

Calculate the mass of a gas
and its final condition
parameters after undergoing
Polytropic process for the
given situation..
Determinecharacteristic gas
constant of commonly used
gases for the given data.

2c.

2d.

| Ze. Calculatedifferent LT"ILILV

|
|

Ihermat Engincering
Unit Unit Qutcomes (UOs) Topics and Sub-topices
» | (in cognitive domain) -
Unit — 1 la. Determine the properties of the | 1.1 Basic Concepts - Concept of pure
Fundame given substance using substance, types of systems,
ntals of thermodynamic tables. properties of systems, Extensive and
Thermod |1b. Explain the phenomena when Intensive properties, flow and non-
ynamics thermodynamic principles is flow processes, specific volume,
applied to the given condition of temperature, density,
gas. pressure.Processes and cycles.
1c. Explain the phenomena when 1.2 Energy - Work, Heat Transfer and
first law of thermodynamics in Energy Thermodynamic definition of
the given thermodynamic work and heat, difference between
system. heat and work. energy —Potential
1d. Determine the rate of workdone Energy, kinetic Energy, internal
and thermal energy transfer Energy, Flow Work, concepts of
during thermodynamic process enthalpy andphysical concept of
in the given type of open entropy.
system. 1.3 Laws of Thermodynamics- Zeroth
law, first law of thermodynamics,
second law of thermodynamics,
Kelvin Planks, Clausius statements
and their equivalence. Reversible and
irreversible processes, factors making
process irreversible, reversible carnot
cycle for heat engine and refrigerator.
1.4 Application of Laws of
Thermodynamics Steady flow energy
equation and its application to boilers,
engine, nozzle, turbine, compressor
and condenser. Application of second
law of thermodynamics to heat
engine, heat pump and refrigerator.
Unit—I1 2a. Evaluate the workdone and 2.1 Avogadro’s law, calculate molar
Ideal thermal energy transfer volume. Derivation of characteristic
Gases according to Boyles law for gas equation using Boyle’s and
and Ideal the given situation. Charle’s law, characteristic gas
Gas 2b. Evaluate the workdone and constant and universal gas constant.
Processes thermal energy transfer 2.2 Ideal gas processes —Isobaric,

Isochoric, Isothermal, Isentropic,
Polytropic, Throttling and their
representation on P-V and T-S
diagrams. Determination of work, heat,
internal energy, enthalpy change and
entropy change.
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Unit Unit Outcomes (UOs) Topics and Sub-topics
| B _(in cognitive domain) - - B
| changes during ideal gas
processes for the given
| situation.
| Unit- 11 | 3a. Determine dryness fraction for | 3.1 Steam fundamentals - Applications of |
Steam the given steam sample. steam, generation of steam at constant
| and 3b. Represent different vapor pressure with representation on
| steam processes on suitable co- various charts such as PV, T-S, H-S.
boiler ordinates in the given situation. Properties of steam and use of steam
3c¢. Calculate the efficiency of table, dryness fraction, degree of
given type of boiler for the superheat, sensible and latent heat,
given conditions. boiler efficiency, Mollier chart.
3d. Calculate the rates of thermal 3.2Vapour processes - Constant pressure,
energy transfer in the given constant volume, constant enthalpy.
type of boiler and superheater constant entropy process (numerical
for the given conditions. using steam table to determine dryness
fraction and enthalpy), Rankine cycle.
| 3.3 Steam Boilers - Classification,
= Construction and working of -
Cochran, Babcock and Wilcox,
La-mont and Loeffler boiler, packaged
boilers. Boiler draught. Indian Boiler
Regulation (IBR) (to be covered in
practical periods).
3.4Boiler mountings and accessories.
3.5Boiler instrumentation.
3.6Methods of energy conservation in
boilers.
i
Unit- 4a. Select the nozzles for the given | 4.1 Steam nozzle - Continuity equation,
IVSteam situation. types of nozzles, concept of Mach
turbines | 4b. Determine thermal efficiency number, critical pressure and choked
l for the specified type of steam flow condition, application of steam
turbine for given conditions. nozzles.
4c. Interpret thegiven types of 4.2 Steam turbine - Classification of
steam cycles to estimate turbines, Construction and working of
efficiencies in a steam power impulse and reaction turbine.
plant 4.3 Compounding of turbines and its types,
4d. Compare the performance for Regenerative feed heating, bleeding of
the given steam turbine stages. steam, governing and its types, losses
| in steam turbines.
Unit -V | 5a. Identify the elements and 5.1Steam condensers - Dalton’s law of
| Steam processes of the given type of partial pressure, function and
| Condens steam condensers. classification of condensers.
ers 5b. Identify the elements and construction and working of surface
processes of the given coolipggg OF rrapandensers and jet condensers.
towers. lenser performance - Sources of

MSBTE - Final Copy Dt. 20.04.2018

Page 6 of 10




given situation with justification.

__l‘hcl mal lingineering Course Code: 22337
Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) o
5c. Calculate condenser efficiency air leakage and its effect, concept of
and vacuum efficiency for the condenser efficiency, vacuum
given parameters. efficiency (Simple numerical).
5d. Evaluate the thermal 5.3 Cooling Towers-Construction and
performance for the given data working of forced, natural and induced
of the team condenser draught cooling tower.
Se. Interpret the thermal design of
the given type of cooling tower.
5f. Select condensers for the given
situation with justification
5g. Select cooling tower for the
given situation with justification
Unit-VI | 6a. Calculate heat transfer by 6.1 Modes of heat transfer - Conduction,
Heat conduction through composite convection and radiation.
transfer slabs and pipes for the given 6.2 Conduction - Fourier’s law, thermal
and heat data. conductivity, conduction through
exchange | 6b. Use Stefan Boltzman law of cylinder, thermal resistance, composite
rs. radiation in the given situation. walls, list of conducting and insulating
6¢. solve thermal engineering materials.
problems with the given data 6.3 Convection - Newton’s law of cooling,
using principles of energy natural and forced convection.
mechanisms. 6.4Radiation- Thermal Radiation,
6d. Explain construction and absorptivity, transmissivity,
working of a given type of heat reflectivity, emissivity, black and gray
exchangers with sketches. bodies, Stefan-Boltzman law.
6¢. Select heat exchangers for the 6.5Heat Exchangers - Classification,

construction and working of shell and
tube, shell and coil, pipe in pipe type
and plate type heat exchanger,
automotive heat exchanger and its
applications.

Note:To attain the COs and competency, ubove listed UOs need to be undertaken to achieve

the ‘Application Level” and above of Bloom's ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FORQUESTION PAPER DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks |
No. Hours R U A Total
| ) | Level | Level | Level | Marks
I | Fundamentals of thermodynamics 08 | 02 | 02 | o4 | 08
IT | Ideal gases and ideal gas processes 08 04 04 06 14
III | Steam and steam boilers 10 02 04 08 14
IV | Steam turbines 04 04 08 16
V| Steam condensers 02 04 04 10
VI | Heat transfer and heat exchangers_—= 02 02 04 08
| Total i 16 | 20 | 34 70
MSBTE — Final Copy Dt. 20.04.2018 Page 7 of 10
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Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and 1o 1eachers 1o leach and assess students with respect to attainment of UOs. The uctual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.  SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this coursc: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:
a. Prepare journal of practical.
b. Prepare and present a seminar on boiler instrumentation using appropriate sources of
information.
Prepare charts on compounding, regenerative feed heating processes.
Prepare charts of PV & TS charts of different ideal gas processes.
Prepare charts of PH, HS, TS diagrams for different steam processes.
Draw manually enthalpy-entropy (Mollier) chart and represent different vapor
processes on the same using different color combinations.
g. Prepare a report on visit to Sugar Factory / Steam Power Plant / Dairy industry with
specification of boiler and list of mountings and accessories along with their functions.
h. List insulating and conducting materials used in various applications.

o oo

1. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method. but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students [or self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e.  Guide student(s) in undertaking micro-projects.
f. Demonstrate students thoroughly before they start doing the practice.
g. Encourage students to refer different websites to have deeper understanding of the
subject.
h. Observe continuously and monitor the performance of students in Lab.

12.  SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assi gned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence i 2y student to becomie problem solver so
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that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects. the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:
a. Prepare charts on fundamentals concepts of thermodynamics. E.g. First/Second law
applications, heat and work transfer.
Investigate energy transfer in thermodynamic system.
Investigate combustion process and calorific values.
Prepare at least one model explaining ideal gas processes.
Prepare at least one model of boiler mountings and accessories.
Collect and analyze technical specifications of steam turbines, boilers from
manufacturers’ websites and other sources.
g. Prepare a report on steam traps used in steam piping.
h. Carry out comparative study of conventional cooling towers, cooling towers used in
power plants and upcoming cooling towers. .
i.  Make power point presentation including videos on heat exchangers commonly used.
j.  Make models of Shell and Tube, Plate, tube in tube heat exchangers in workshop.
k. Organize a group discussion session on relative merits and demerits of different types
of turbines, condensers, boilers.
1. Make a model of steam condenser and show how vacuum is created after steam
condensation.
m. Undertake a 03 days training at Thermal Power Plant.

-0 oo o

13. SUGGESTED LEARNING RESOURCES

NS('). Title of Book Author Publication
I | Thermal Rathore, Mahesh M. Tata McGraw-Hill Education, New
Engineering Delhi 2010, ISBN: 9780070681132
2 | Basic Nag, P. K. McGraw-Hill Education, New Delhi
Thermodynamics - ]
3 | Thermal Rajput, R. K. Firewall Media, New Delhi 2005, ‘
| Engineering B - ISBN: 978-8170088349 :
4 | A Textbook of Gupta, I. K.; Khurmi S. Chand Limited, New Delhi 1997, |
Thermal R. S. ISBN: 9788121925730 |
| Engineering _ -
5 | A course in Domkundwar, S; DhanpatRai and company, New Delhi,
Thermal Kothandaraman, C. 2004, ISBN:9788177000214
Engineering P:Domkundwar, A. V. |
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14.

SR, 0 o

e s

SUGGESTED SOFTWARE/LEARNING WEBSITES
http://www.sfu.ca/~mbahrami/ENSC%20388/Notes/Intro%20and%20Basic%20Conc
epts.pdf
http://web.mit.edu/16.unified/www/FALL/thermodynamics/notes/node12.html
https://www.youtube.com/watch?v=9GMBpZZtjXM
https://www.youtube.com/watch?v=3dyxjBwqF-8
https://www.youtube.com/watch?v=02p5SAKP6W0Q
http://www.learnengineering.org/2013/02/working-of-steam-turbine.html
https://www.youtube.com/watch?v=MulWTBx3szc
http://nptel.ac.in/courses/103106101/Module%20-%208/Lecture%20-%202.pdf
https://www.youtube.com/watch?v=Jv5p70-7Pms
hitp://www.cdeep.iitb.ac.in/webpage _data/nptel/Mechanical/Heat%20and%20Mass%
20Transfer/Course home 1.html
http://www.rinfra.com/energy generation.html
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Mechanical Working Drawing Course Code: 22341

Program Name : Diploma in Mechanical Engineering
Program Code : ME

Semester : Third

Course Title : Mechanical Working Drawing
Course Code : 22341

1. RATIONALE

A Mechanical Engineering Diploma holder, irrespective of his field of operation in an
industry, is expected to possess a thorough understanding of drawing, which includes clear
spatial visualization of objects and the proficiency in reading and interpreting a wide variety
of production drawings. The course aims at developing the ability to visualize and draw
curves of intersection and develop lateral surfaces of various solids. Knowledge of
conventional representation, limits, fits and tolerances, geometrical tolerances, surface
roughness representation are also included in the course which helps in reading and drawing
various production drawings. In industry, the components are manufacture on the basis of
their detailed drawings. Theses drawings comprise of all the information required to produce
the component. The course aims to develop ability to visualize and draw assembly and detail
drawings. This course envisages reinforcing and enhancing the knowledge and skill acquired
in the earlier two courses viz. Engineering Graphics & Engineering Drawing.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
o Interpret and prepare mechanical working drawing /production drawing of a
given component.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Draw development of lateral surface of various solids.
Draw intersection curves of different solids.
Use various drawing codes, conventions and symbols as per IS SP-46.
Draw production drawings used to produce products.
Draw assembly and detailed drawings of products.

can o

4. TEACHING AND EXAMINATION SCHEME

Tsecahceh':]neg Examination Scheme
| Eredit Theory Practical
+ TP— — — — =
L | e |t g er [ ESE PA Tota ESE PA | Total
! Hrs. |Max|Min | Max [Min| Max | Min| Max | Min | Max | Min | Max | Min
31-14 f 4 70 | 28 | 30*% | 00| 100 | 40 | S0@ 20 50 20 100 40

(*): Under the theory PA, Out of 30 marks,_Ll-wqrks are for micro-project assessment 10
wks is the average of 2 lests to be laken
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during the semesier for the assessment of the cognitive domain UOs required for the
altainmment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credif,
ESE - End Semester Examination; PA - Progressive Assessment.

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/EXERCISES

The practicals in this section are PrOs (i.c. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency. Following practicals are to be
attempted on A2 drawing sheets.

. Approx.
Unit
LIy 10 s B
No. Practical Outeor % No. Hrs.

S a7 R Il | required |
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Mechanical Working Drawing Course Code: 22341

X . Approx.
= Practical Outcomes (PrQOs) Unit l;{)rs.
No. No. .
- | required
Shect No.:1 - B
] Develop surfaces of solids like cube, prisms, cylinders, pyramids.
(Part I) - ]
2 Develop surfaces of solids like pyramids, cones. (Part II) 1 02
 Sheet No.:2 - .
3 Draw curves of intersection of any two objects like Prism with 11 02

prism( Tri-angular and square), Cylinder with cylinder, Square
Prism with Cylinder, Cylinder with Cone. (Part I)

4 Draw curves of intersection of any two objects like Prism with 1 02
prism( Tri-angular and square), Cylinder with cylinder, Square
_ Prism with Cylinder, Cylinder with Cone. (PartII)

5 Draw curves of intersection of any two objects like Prism with 11 02
prism( Tri-angular and square), Cylinder with cylinder, Square
Prism with Cylinder, Cylinder with Cone. (Part III) B
6 Draw curves of intersection of any two objects like Prism with I1 02
prism( Tri-angular and square), Cylinder with cylinder, Square
Prism with Cylinder, Cylinder with Cone. (Part IV)

| Sheet No.:3
7 Draw various Conventional Representations as per SP —46 (1988) | 1l 02
(Part I) ]
8 Draw various Conventional Representations as per SP —46 (1988) | Il 02
(Part 1) __
9 Draw various Conventional Representations as per SP — 46 (1988) | 111 02
(Part I1I) B ) -
Sheet No.:4 B R
10 | Draw Dimensional and Geometrical Tolerances, welding symbols, | IV 02

surface roughness and Machining Symbols on given figures and
tables. (Part I) B B
11 | Draw Dimensional and Geometrical Tolerances, welding symbols, | 1V 02
surface roughness and Machining Symbols on given figures and
tables. (Part II) B
12 | Draw Dimensional and Geometrical Tolerances, welding symbols, | 1V 02
surface roughness and Machining Symbols on given figures and
tables. (Part I1I)
Sheet No.:5
13 l Develop Production drawing of at least two machine components I\Y% 02
showing dimensional and geometrical tolerance, surface finish etc.
1 (Part I)
14 | Develop Production drawing of at least two machine components v 02
showing dimensional and geometrical tolerance, surface finish etc.
_ | (PartII)
15 | Develop Production drawing of at least two machine components I\Y 02
showing dimensional and geometrical tolerance, surface finish etc.
(Part I1T) B
16 | Develop Production drawing of at leas
| showing dimensional and geometyy

XY 02 |

nachine components
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Mechanical Working Drawing

| (Part V)

| tolerances and surface finish symbols. (Part 11)

Course Code: 22341

Practical Outcomes (PrOs)

No.:6 o

Draw assembly drawing from the given detailed drawing showing
conventional representations, Dimensional and Geometrical
tolerances and surface finish symbols. (Part 1)

Draw assembly drawing from the given detailed drawing showing
conventional representations, Dimensional and Geometrical

Draw assembly drawing from the given detailed drawing sHowing
conventional representations, Dimensional and Geometrical
tolerances and surface finish symbols. (Part III)

conventional representations, Dimensional and Geometrical
tolerances and surface finish symbols. (Part IV)
Draw assembly drawing from the given detailed drawing showing
conventional representations, Dimensional and Geometrical
| tolerances and surface finish symbols. (Part V) -
Draw assembly drawing from the given detailed drawing showing
conventional representations, Dimensional and Geometrical
tolerances and surface finish symbols. (Part VI)
Draw assembly drawing from the given detailed drawing showing
conventional representations, Dimensional and Geometrical
tolerances and surface finish symbols. (Part VII)
Draw assembly drawing from the given detailed drawing showing
conventional representations, Dimensional and Geometrical
tolerances and surface finish symbols. (Part VIIT)

Sheet No.:7

| 25 | Draw detailed drawings from given assembly drawing showing

MSBTE - Final Copy Dt. 20.04.2018 E

| tolerances and surface finish symbols. (Part V)

| tolerances and surface finish symbols. (Part VI)

| conventional representation, Dimensional and Geometrical
tolerances and surface finish symbols. (Part [)
Draw detailed drawings from given assembly drawing showing
conventional representation, Dimensional and Geometrical
_tolerances and surface finish symbols. (Part 11)
Draw detailed drawings from given assembly drawing showing
conventional representation, Dimensional and Geometrical
lolerances and surface finish symbols. (Part I11)

Draw detailed drawings from given assembly drawing showing
conventional representation, Dimensional and Geometrical
tolerances and surface finish symbols. (Part 1V)

Draw detailed drawings from given assembly drawing showing
conventional representation, Dimensional and Geometrical

Draw detailed drawings from given assembly drawing showing
conventional representation, Dimensional and Geometrical

Draw detailed drawings from give

-

T

\LL )/' f ”

\

|
, b N e

A\ N

Draw assembly drawing from the given detailed drawing showing il

-
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Mechanical Working Drawing Coutse Code: 22341

. . Approx._
S; Practical Outcomes (PrOs) i Hrs.
No. No. )
_required

conventional representation, Dimensional and Geometrical
tolerances and surface finish symbols. (Part VII)

32 | Draw detailed drawings from given assembly drawing showing VI 02
conventional representation, Dimensional and Geometrical
| tolerances and surface finish symbols. (Part VIII)
- i . Total] | 64
Note:

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical need fo be
performed, all practicals are compulsory, so that the student reaches the ‘Precision Level’
of Dave’s ‘Psychomotor Domain Taxonomy’ as generally required by the industry.

ii. The ‘Process’ and 'Product’ related skills associated with each PrQ is to be assessed
according to a suggested sample given below:

S. No. Performance Indicators ~ Weightage in %
1. Interpretation of given problem 20
A Draw sheet using different drafting instrument [ 35
3 TFollow line work for neat and accurate drafting L 10
4. Dimensioning the given drawing and writing text o 10
5. Answers to sheet related questions 10
6. Submit the assigned sheet on time 5
7. "Follow cleanliness and housekeeping in Drawing Hall 5
8. | Attendance and punctuality - 5
TOTAL 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a. Use drawing instruments safely.

b. Practice cleanliness and neatness.

c. Follow ethics and standards.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy” should gradually increase as planned
below:

e “Valuing Level’ in 1™ year

» ‘Organising Level’ in 2" year

s ‘Characterising Level” in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

The major equipment with broad specificatioy E ed here will usher in uniformity in
conduct of experiments, as well as aid to pre ' %r‘]hb\ administrators.

o N

7 . A or
' s 4 i
&
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Course Code: 22341

| S Equipment Name with Broad Specifications | Pro.
No. Unit.No.
| 1. | Drawing Table with Drawing Board of Full Imperial/ A1 size All
5'_' 2. | Paper Models of objects for development of Lateral surfaces of solid | 01,02
| 3. | Models of solids showing intersection curves - | 031006
4. | Models of machine components for conventional representation | 071009
5. | Actual assemblies mentioned in unit V | 131032
i.r 6. | Set of various production drawings being used by industries | All
7. | Specimen library of various machine components All
8. | Set of drawings sheets mentioned in section 6.0 could be developed by All
experienced teachers and made available on the MSBTE portal to be used as
| reference/standards - B B B
9. | Drawing equipment’s and instruments for class room teaching-large size: All
a. T-square or drafter (Drafting Machine)
b. Set squares (45" and 30°- 60%)
c. Protractor
| | Drawing instrument box (containing set of compasses and dividers) "
10. | Interactive board with LCD overhead projector o - All |
8. UNDERPINNING THEORY COMPONENTS

The following topics/subtopics is to be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency:

MSBTE - Final Copy Dt. 20.04.2018

Unit Unit Outcomes (UOs) | Topics and Sub-topics
I (in cognitive domain) f! -
Unit- I la. Draw development of lateral | 1.1 Developments of Lateral surfaces of
Development of surfaces of the given solid. cube, prisms, cylinder, pyramids,
Surfaces 1b. Identify parts where concept cone.
of development of the given | 1.2 Applications of development of
surfaces is required. surfaces such as tray, funnel.
lc. Draw development of given
sheet metal/non metal parts.
Unit-II [2a. Identify parts where Curves of intcrsection of surfaces of the
Intersection of concept of intersection of regular solids in the following cases:
Solids the given solids is required. | 2.1 Prism with prism( Tri-angular and
2b. Draw curves of intersection square), Cylinder with cylinder,
of the given solid ' Square Prism with Cylinder when
combinations. (1) the axes are at 90° and bisecting

Unit— 111 3a. Use IS SP-46 ( 1988) codes. | 3.1 Conventional breaks in pipe, rod and |
Conventional 3b. Interpret standard shaft.
: . © OF TEc . :
| Rrepresentation | conventions used in I{:{@\ yventional representation of

(11) The axes are at 90° and Offset

2.2 Cylinder with Cone: when axis of
cylinder is parallel to both the
reference planes and cone resting on
base on HP with axis intersecting and
offset from axis of cylinder.
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Course Code: 22341

Unit— 1V
Production
Drawings

3c.

4a.

4b.

4c.

4d.

de,

given Mechanical working
Drawing.

Use standard conventions in
practice.

Calculate tolerances on the
given machine components.
Identify fit required
between mating parts of
machine components based
on the given tolerance
values.

Interpret welding symbols
in the given working
drawing.

Interpret surface roughness
characteristics from the
values the given on
component drawing.

Draw above conventional
representations for the
given situation.

33

34
3.5

3.6

4.1
a)

b)

common features like slotted head,
radial rib, knurling. serrated shaft,
splined shalt. ratchet and pinion,
repeated parts, square on shatfts, holes
on circular pitch, internal and external
thread.

Conventional representation of
standard parts like ball and roller
bearing, gears, springs.

Pipe joints and valves.

Counter sunk and Counter bored
holes.

Tapers

( As per standard conventions using
IS SP — 46 (1988)

Limits, Fits and Tolerances:
Definitions, introductions to ISO
system of Tolerance.

Dimensional tolerances:-Terminology,
selection and representation of
dimensional tolerance- number and
grade method. Definitions concerning
Tolerancing and Limits system,
unilateral and bilateral tolerance, Hole
and shaft base systems, Types of fits-
Clearance, transition and Interference,
Selection of fit for engineering
applications. Calculation of limit sizes
and identification of type of fit from
the given sizes like @50 H7/s6, 930
H7/d9 etc.

4.2 Geometrical Tolerances: Types of

geometrical tolerances, terminology
for deviation, representation of
geometrical tolerance on drawing.

4.3 General welding symbols, length and

size of weld. surface contour and finish
of weld. all round and site weld,
symbolic representation in Engineering
practices and its interpretation.

4.4 Machining symbol and surface texture:

Indication of machining symbol
showing direction of lay, sampling
length, roughness grades, machining
allowances. manufacturing methods.
Representation of surface roughness on
drawing.

MSBTE — Final Copy Dt. 20.04.2018
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Mechanical Working Drawing

| Unit-V S5a. Explain the general 5.1 Introduction, types of assembly
Details to procedure for assembly of drawing, accepted norms to be
Assembly components. _ observed for assembly drawings.
| 5b. State details of components sequence for preparing assembly
| ' and the sequencc of drawing. Bill of Material.
components of the given 5.2 Couplings: Oldham & Universal
assembly. couplings.
5¢. Draw assembly drawing 5.3 Bearing: Roller, Foot Step &
from the given detailed Pedestal Bearing.
drawing. 5.4 Lathe: Single( pillar type) and Square
tool Post.
5.5 Bench vice & Pipe Vice.
5.6 Screw Jack.
5.7 Valve: Steam stop, Non return valve.
5.8 Piston and connecting rod of IC
engine.
5.9 Lathe machine: tail stock
5.10 Drill Jig
5.11 Any other assembly consisting of 6 -
10 parts.
Unit- VI 6a. ldentity various 6.1 Basic principles of process of
Assembly to components in the given dismantling the assembly into
Details assembly and the sequence components.
of dismantling it. 6.2 Details of all assemblies mentioned in
6b. Describe the procedure for unit V.
dismantling the assembly
into components.
6¢. Draw detailed drawing
from the given assembly
drawing.

Course Code: 22341

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level” and above of Bloom's ‘Cognitive Domain Taxonomy'.

D SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teziching Distribution of Theory Marks
No. Hours R U A Total |
Level | Level | Level | Marks
|1 'De?lop_ment of surfaces. 08 - | 08 | 08 |
Il | Intersection of solids 12 - - 14 | 14 |
IIT | Conventional representation. - 04 06 - . 06
IV | Production drawing 08 | 02 | 08 - 10
V | Details to Assembly 16 04 12 16
VI | Assembly to Details 16 i 04 12 16 |
| Total 64 08 16 46 70 |

Legends: R Remembei U= Um/el sland A=Apply and above (B/o()m s R()wwd mxonomy)

MSBTE — Final Copy Dt. 20.04.2018 Page 8 of 11
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distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.

SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a.

11.

Student should maintain a separate A3 size sketch book which will be the part of term
work and submit it along with drawing sheets. Following assignment should be drawn
in the sketch book

i. Minimum 5 problems each on Unit No I and II.

ii. Minimum 2 problems each on Unit No 1l to VI.

Note- Problems on sheet and in the sketch book should be different.

Students should collect Production drawings from nearby workshops/industries and try
to visualize the part from the given views.
Prepare paper models of development of Jateral surfaces of solids
Visit any sheet metal workshop and prepare a report related to type of components,
dimensions, material, area of application, raw material required, name of operations
performed.
Prepare clay/ paper models of solids showing curves of intersection

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:

12.

a.

b.

Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

‘L’ in section No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

Guide student(s) in undertaking micro-projects

Demonstrate students thoroughly before they start doing the practice.

Encourage students to refer different websites to have deeper understanding of the
subject.

Observe continuously and monitor the performance of students during practice.
Arrange visit to nearby industries and workshops for understanding various production
drawings.

Show video, animation films, solid modeling software to explain intersection of solid,
Assembly and details

Prepare wall charts for Dimensional and Geometrical Tolerances.

SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
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fact. an integration of PrOs. UOs and ADOs. The micro-project could be industry application
based, internet-based. workshop-bascd, laboratory-based or field-based. Fach student will
have to maintain dated work diary consisting of individual contribution in the project work
and give a seminar presentation of it before submission. The total duration of the micro-
project should not be less than 16 (sixteen) student engagement hours during the course.

In the first four semesters. the micro-project could be group-based. However, in higher

semesters, it should be individually undertaken to build up the skill and confidence in every
student to become problem solver so that s/he contributes to the projects of the industry. A
suggestive list is given here. Similar micro-projects could be added by the concerned faculty:
a.  Visit nearby fabrication workshop and prepare report on various types of welding
symbols used for fabrication work.
b.  Visit nearby process industries like sugar factory, chemical industries etc and prepare
report representing conventional representation of various piping joints.
c.  Visit Institute’s Power engineering Lab and prepare detailed drawings of Various IC
Engine components using proper measuring instruments.

d.  Visit Institute’s workshop and prepare assembly drawing and working drawing of

machine vice/ lathe tailstock/ tool post etc.
e.  Any other micro-projects suggested by subject faculty on similar line.

13. SUGGESTED LEARNING RESOURCES
Title of Book Author Publication
_No. W J o =
1 Machine Drawing Bhatt N.D., Charotar Publishing house Pvt. Ltd.,
Panchal V.M. Anand, Gujarat, 2013, ISBN
I - | 9789380358635 B
2 Engineering Drawing Bureau of Indian | BIS Delhi, Third reprint, October
practice for schools and | standard 1998 ISBN 8170610912
. |colleges IS : SP- 46 Lemi [ -
3 Production Drawing Narayanan L.K., New Age International Publication,
Kannaich P., New Delhi, 2009 ISBN:
B _VenkatReddy K. 9788122435016 -
4 Engineering Drawing Bhatt N.D. Charotar Publishing house Pvt. Ltd.
Anand, Gujarat,
- _ - ISBN:9789380358178 B
5 A text book of Machine |Gill P.S. S.K.Kataria and Sons, New
| Drawing B | Delhi, 2007, ISBN: 9789350144169
6 | Machinc Drawing Sidheshwar McGraw Hill, New Delhi, 2009
| | ISBN: 9780074603376 -

14. SOFTWARE/LEARNING WEBSITES
a.  sketch up 7 software for solid modelling
http://www.weldingtechnology.org
http:// www.newagepublishers.com
d.  Engineering graphics and Drawing v 1.0 from cognifront

o

¢.  htp://www.youtube.com/watch?v=01YPja2wCYQ
f. http://www.youtube.com/watch?v=9AGlI ){LJLBI‘_ML‘;‘Feath‘e:plcp
g.  http//www.youtube.com/watch?v= n6)@

=

http://www.youtube.com/watch?v= I»KV/N&I |(_1\‘ q(,
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http://www.youtube.com/watch?v=_M5eYB6056M
http://www.youtube.com/watch?v=UyROI-bAMu4
http://www.youtube.com/watch?v=eix8xbqb93s
http://www.youtube.com/watch?v=kWOI6ttDTBc
http://www.youtube.com/watch?v=gJbrO2jtoa8&feature=related
http://www.youtube.com/watch?v=PXgkBadGHEE

Engineering Graphics & Drawing v 1.0 from Cognifront

http http://npkauto.com/assignments

T o5 B~
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Program Name : Diploma in Mechanical Engineering
Program Code : ME

Semester : Third

Course Title : Engineering Metrology

Course Code 122342

1. RATIONALE

Measurement activities are given prime importance in industry. The diploma technicians often
come across measuring different parameters of machined components and the appropriate
fitment of interchangeable components in the assemblies. The student has to identify the
variables to be measured, decide the accuracy required, select the instrument, investigate
reasons for defects and give suggestions, decide whether to accept or reject the jobs, suggest
methods of salvaging the defective material manufactured. The different methods and
instruments which can be used for linear and angular measurements, geometrical parameters
(like surface finish, Squareness, Parallelism, Roundness etc ) and the use of gauges and
system of limits, fits, tolerances etc. are often required to be dealt in detail by a diploma
engineer on the shop floor. Therefore, this course attempts to impart the necessary knowledge
and develop the required abilities so that he can perform his job efficiently and effectively in
modern industry.

78 COMPETENCY

The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Use relevant instruments to measure various parameters of machine components.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Select the relevant instrument for measurement.
Use different types of comparators.
Select gauges, fits and tolerances for machine components.
Use relevant instruments to measure different parameters of screw thread and gear.
Use linear and angular measuring instruments.
Select relevant surface testing methods.

-0 a0 o

4 TEACHING AND EXAMINATION SCHEME

Tsecahcehl::Lg Examination Scheme
Credit Theow - [ Tacti;al
LT e | e : " Total | ESE | PA Total |
| Hrs. ‘Md\ Mm_i Md\ Mln Max | Min| Max _Min Max Min | Max | Min
3 2l s 3 |70 | 28 | 30% 00| 100 |40 | 25# | 10 [ 25 | 10 | so [ 20
(*): Under the theory PA, Oul of 30 marks ¢ for micro-project assessment 10
facilitate integration of COs and the remainii e average of 2 tests to be taken
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during the semester for the assessment of the cognitive domain UOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical: C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

S. COURSE MAP (with sample COs, PrOs. UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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6.

Course C

ade: 22342

SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

S. . Unit | APPToX.
No. Practical Outcomes (PrOs) No. Hr.s.
- | required
1 Measure various dimensions of a given components using radius I 02
gauge, Vernier caliper, Vernier height gauge, micrometer (use
both mechanical and digital). B
2 Measure bores of a give sample using internal micrometers and | 11 02*
| dial bore indicators. ol
3 Use pneumatic comparator /electronic comparator to Measure the | 1l 02
Circularity / Roundness of the given specimen and compare it with
the given standard L
4 Use slip gauges combination to set the adjustable snap gauge Go | 1II 02*
end and No-Go end for a given dimension. ] B |
5 Measure gear tooth elements using gear tooth Vernier caliper. I\% 02
6 Measure the effective diameter of the screw thread using profile | IV 02*
projector / Tool maker Microscope. L
1l Use floating carriage micrometer to measure minor, maJm and | 1V 02*
|| effective diameter of screw thread. |
8 Measure unknown angle of a given tapered component using sine \Y% 02
centre in combination with slip gauges.
9 ‘Use Bevel Protractor and Clinometers to measure an angle and Vo 02%
| taper of the given component. |
10 | Use angle dekkor / autocollimator to measure the angle and taper \Y 02
of given component.
11 Measure flatness of the given component by interpreting fringes VI 02 -
using monochromatic light source and optical flat.
12 | Measure flatness of a | given surface plate using spirit level. VI 02*
13 | Measure the surface roughness of a given sample using Taylor Vi 02*
Hobson’s Talysurf / surface roughness tester. |
14 | Use dial indicator to check the Lathe machine parameters like VI 02
| parallelism, squareness, trueness, alignment. |
15 | Measure run out of cylindrical component using dial indicator. VI 02
Total 32
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added (o
attain the COs and competency. A judicial mix of minimum 24 or more practical need to be
performed. out of which, the practicals marked as *** are compulsory, so that the student
reaches the “Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy' as generally
required by the indusitry.

i

The

‘Process’ and ‘Product’

according to a suggested sumple given below:

MSBTE - Final Copy Dt. 20.04.2018

- Performance Indic;

related skills associated with each PrO is to be assessed

Weightage in %

Prepare experimental set up

10
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S. No Performance Indicators ~Weightage in %
2 Handling of measuring instruments precisely during 30
performing practical. -
3. | Follow Safety measures . ' I (] ns =
4. Accuracy 1n Measurement N 20
L 5 Answers to questions related with performed practices. 10
6. Submit journal report on time B - 10
| 7. Follow Housekeeping 5
8. | Attendance and punctuality - B S
| TOTAL B 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

Follow safe practices

Practice good housekeeping

Practice energy conservation

Demonstrate working as a leader/a team member

Maintain tools and equipment

Follow ethical practices

e a0 o

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs lakes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e  “Valuing Level’ in 1* year

e ‘Organising Level’ in 2" year

» ‘Characterising Level’ in 3" year.

7 MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by administrators.

Nso. Equipment Name with Broad Specifications SPll;I(())

1 | Vernier Calliper-0-200mm (Mannual) B 1

2 | Digital Vernier Caliper- 0-200mn -1

3 | Radius gauge (0.01mm to 14mm) 1

4 | Screw pitch gauge —mm and TPI - N
| 5 | Filler gauge (0.01 to 1.9mm) —_ 1
”__6 Micrometer-0-25mm, 25-50mm. . —1_

7 Dial Micrometer ( 0- 25mm).(25-50mm) B 1

8 Surface Plate-Granite. (200 x200x 50) B - 1

9 | Vernier Height and Depth Gauge (mechanical and'dig_ilal] 0-300mm _ 1
| 10 | Micrometer Depth Gauge, (0-150mm) o o I
11 |[Sinc Bar, Sine Centre (0-200mm) - 7
12| Slip Gauge set- Grade 1. 87 Pieces — - 2,7

13 Angle—guugcs box. Grade 1 . —_

MSBTE — Final Copy Dt. 20.04.2018 ) Page 4 of 10
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1\?0 Equipment Name with Broad Specifications SP]l;J(())

14 | Universal bevel protractor:Graduation: Smin.(0°- 90°- 0%) Blade 150, 300 mm. 8

15 | Angle dekkor and Autocollimator ( 0 to 307) 9

16 | Profile projector with gear profile/Thread ploﬁle Templates: 5

Opagque fine grained ground glasss screen with 90°, 60°, 30° cross line
Location; fitted with graduated ring (0-360°) L.C. 1min; Optics Std10X, 20X,
Measuring Range Std 100mm x 100mm; Opt X axis upto 400mm, Y axis upto
200mm; Focusing Travel 100mm; Magnification Accuracy Contour +£0.05%
Surface +0.05%; Illumination Countor 24V/150W halogen lamp with
illumination control; Resolution 0.005/0.001/0.0005 mm.

17 | Screw pitch gauge. (0-25mm) | 4

18 | Floating Carriage Micrometer: Least count: 0.001 mm; Standard micrometer 6

or electronic type; Non rotary 8mm micrometer spindle; Indicator with
0.001mm std dial; Admit between center 200 mm; Max Diameter capacity
| 100mm; Standard Accuracy + or — 0.005mm; |
19 | Monochromatic light source unit — 1 unit Light Source: 35W Sodium 10
Wavelength: 0.575 micron; Power 220V/50HZ (110V available on request)

20 | Optical flat set Range (0.2pum) Diameter/thickness 45/12mm_and 60/15mm. 10
21 | Gauges-plug (3piece) Grade A/X 23,6
22 | Snap gauge- adjustable/ double ended (3piece) Grade A/X 3

23 | Steel Ring gauges: Grade A/X. 1.5-2.00, 2.0-4.0, 4.0-12.0, 12.0-200 mm | 23
24 | Dial Indicator( 0-25mm) with magnetic stand 12|

25 | Clinometer: Base length: 200 mm / 1000 mm » Measuring range: + 17.5 8

mm/m (+ 1°) » Sensitivity per Digit: + 0.001 mm/m * Accuracy: <+ 0.2%
(full scale) » Linearity: <= 0.2% (full scale) » Operating temperature: — 10° to
+40°C B L
26 | Gear tooth vernier caliper (0-25mm) 4
27 | Spirit Level: Base length : 200 mm + 1 mm; Base width : 20 mm + 0 —1; 12
Height : 25 + 1 mm; Bubble opening : 50 mm x 8 mm ( length x width );
Sensitivity : 2 Min. 30 Sec per 2 mm arc division of the vial; Least count of
L graduation : 2 mm; Effective length of bubble : 20 + 1 mm I
28 | Tool maker’s microscope: Dimensions 152 x 152mm; Stage glass size 96 X 5
96mm; Feeding range 50 x 50 mm; Maximum height 115mm x 107mm;
Workpiece 5Kg; Light source :24V, 2W (special bulb); Continuously
| adjustable light intensity; Green filter.
29 | Parkinson’s Tester/ Gear Rolling Tester with master gears: Accuracy 0.25mm, 4
Gear diameter of 40-80mm, Base size 320 x 100mm, Prject magnification 5x,
B Involute profile testing. |
30 | Roundness measuring machine (0- lOOOmm) 13
31 | Pneumatic comparator — Air gauge unit with compressor; Generated pressure 2
range: (-0.95~60)bar; media: Air; Adjust resolution:0.1mbar(10Pa); Buna-N
for seals; Output interface connection:M20x1.5Female. .
32 | Electronic Comparator: Work Base : high chrome high carbon, hardened, 2
ground & lapped; A precision electronic probe is provided with the unit with
a measuring range of +/- 2.0 m.m; Counter : A single line display counter
unit resolution 0.0001 m.m, 0.001 m.m. |
33 11
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8.

UNDERPINNING THEORY COMPONENTS

The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Unit Outcomes (U_Os)
(in cognitive domain)

Unit
Unit I 1 a.Explain the testing
Introduction
to Metrology
| 1b.Select the relevant
| Justification.
|i lc.Select the various
instruments.
|
Unit- 11 | 2a. Select the various
Standards and
Comparators
justification.
I
given job.
Unit- I11
i' Limits, Fits,
Tolerances job.
and Gauges
|
given sample.
given job with
Justification.

parameters used for the
given instrument.

measuring instrument for
the given job with

measuring standards as per
situation with justification.

1d.Calculate the least count
of all basic measuring

l\_’letrolo_gy Basics

Topics and Sub-topics

1.1 Definition of metrology, objectives of
metrology.

1.2 Categories of metrology, Scientific ||
metrology, Industrial metrology, Legal
metrology.

1.3 Need ol inspection, Precision,
Accuracy ,Sensitivity, Readability, |
Calibration, Traceability,

Reproducibility.

1.4 Sources of errors, Factors affecting
accuracy.

1.5 Selection of instrument, Precautions
while using an instruments for getting
higher precision and accuracy. |

1.6 Concept of least count of measuring
Instrument.

measuring standards for
given situation with

2b. Explain the construction
and working principle of
the given comparator.

2c. Select the comparators
and slip gauge for the

_§a._App]y limits, fits and
toleranccs on the given

3b. Select grades, fits and
tolerances from
tolerance chart for the

3c. Select the gauges for the
3d. Select the slip gauges

for adjusting adjusi
Snap.

gauges

2.1 Definition and introduction to line
Standard, end standard, Wavelength
standard and their comparison.

2.2 Slip gauge and its accessories.

2.3 Definition and Requirement of good
comparator, Classification, use of
comparators.

2.4 Construction and Working principle of
comparators- Dial indicator, Sigma
Comparator, Pneumatic comparator- high
pressure differential type.

2.5 Relative advantages and disadvantages.

3.1 Concept of Limits and Fits, deviation
and Tolerances.

3.2 Basic Terminology, Selective Assembly,
Interchangeability.

3.3 Indian standard (IS 919-1993) Fits, types
of fits,Hole and Shaft Basis System,
guide for selection of fit.

3.4 180 system of limit and fit,(Numerical
on finding the limit and tolerances of
hole andshaft assembly).

3.5 Gauges: Limit gauges. Taylors principle

pauge design Plug, Ring Gauges, snap

adjustable snap pauge

MSBTE — Final Copy Dt. 20.04.2018
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justification.

Unit-1V
Screw thread
Measurements
and Gear
Measurement

Unit-V
Linear and
Angular
Measurement

Unit—VI
I Other
Measurements

4a.

4b.

4.

4d.

Sa.

5b.

Sc.

5d.

- 6a.

6b.

Calculate screw thread
Parameters using the
given method.

Identify diflerent
elements of the given
screw thread.

Explain different types
of errors in thread and
pitch of the given screw
thread.

Explain the procedure of
measuring the given
gear parameters.

Select linear measuring
instruments for the
given job with
justification.

Select angular
measuring instruments
for the given job with
justification.

Explain the concept of
angular measurement
with the help of given
sample.

Explain the procedure of
measuring angles using
different instruments for
the given job.

Explain the procedure to
measure surface finish
of the given
components.

Select machine tool test
and alignment test for
the given job with
Justification.

4.1 Screw thread terminology, Errors in
threads and Pitch

4.2 Measurement of different elements such
as major diameter, minor diameter,
effective diameter, pitch diameter , Best
size of wire Two wire method, Thread
gauge micrometer.

4.3 working principle of floating carriage
micrometer.

4.4 Introduction to Tool Maker’s
Microscope, applications and working
principle.

Gear Measurement

4.5 Analytical and functional inspection of
Gear, Measurement of tooth thickness
by constant chord method and base
tangent Method by Gear Rolling tester /
Parkinson’s Gear Tester.

4.6 Measurement of tooth thickness by
Gear tooth Vernier and Profile projector
Errors in gears such as backlash, run
out.

5.1 Concept of linear measurement and its
instruments: surface plate, V-block,
calipers, combination set, depth gauge,
vernier instruments, micrometer
instruments, slip gauges.

5.2 Concept of angular measurement.

5.3 Instruments for angular Measurements.

5.4 Use and working of universal bevel
protractor, sine bar, spirit level.

5.5 Principle of Working of Clinometers,
Angle Gauges (With Numerical on
Setting of Angle Gauges), Angle
dekkor as an angular comparator.

61 Primary and secondary texture,
terminology of surface texture as per IS
3073-1967, CLA, Ra, RMS, Rz values
and their interpretation, Symbol for
designating surface finish on drawing.

62 Various techniques of qualitative
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! 6¢. Measure the surface Roughness Tester, Interferometry.
finish of the given 63 Parallelism, Straightness, Squareness,
components. roundness, run out, alignment tests of

| 6d. Explain the procedure Lathe and Drilling, machine tools as per

| for measuring complex IS standard.

' dimensions of the given |64 Flatness testing using Monochromatic
job using CMM. light source with optical flat,

.o Introduction to CMM.

Note: To attain the COs and compelency, above listed UOs need 10 be undertaken (o achieve
the “Application Level” and above of Bloom’s ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Distribution of Theory
No. Marks

Teaching| R U A Total

1 Unit Title - Hours | Level | Level | Level | Marks
I Introduction to Metrology 06 02 04 04 10
I [Standards and Comparators o 10 02 04 04 10
I |Limits, Fits .Tolerances and Gauges 08 02 04 06 12
IV |Screw thread Measurements and Gear 08 02 04 06 12

Measurement

V  |Linear and Angular Measurement 08 | 04 04 04 12
VI |Other Measurements 08 |04 (04 [06 | 14
Total 48 16 24 30 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and ussess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.  SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews
a. Prepare journal based on practical performed in Metrology laboratory .Journal consist
of drawing, observations , required measuring tools, equipments, date of performance
with teacher signature.
b. Prepare/Download a specifications of followings:
1. Measuring Tools and equipment in Metrology laboratory.
1. Machineries in Metrology laboratory
¢. Undertake a market survey of local dealers for Measuring equipments and prepare
a report.
d. Visit to any Tool room and prepare a report consisting
i. Different advanced Measuring Instruments
1. Different Measuring standards ation process

iti. Care and maintenance of m ) ﬂﬁ':_'!"ﬂﬁ( nts observed.
fb ”
L4
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11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d. With respect to item No.10, teachers need to ensure to create opportunities and

provisions for co-curricular activities.

Guide student(s) in undertaking micro-projects.

Arrange visit to nearby industries for understanding various Measuring processes.

Show video/animation films to explain functioning of various measuring Instruments.

Give Micro projects.

Use different instructional strategies in classroom teaching.

In respect of item no.10 above the teachers need to ensure to create opportunities and

pursue for such co-curricular activities.

TP @ e

12. SUGGESTED TITLES OF MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned taculty:

a. Comparative study of various linear measuring Instruments Like Steel Rule, Inside —
outside Calliper, Inside-outside Vernier caliper. Inside-outside Micrometer, Digital
Vernier caliper, Digital Micrometer (any one) with proper justifications.

b. Comparative Study of surface finish of Various Samples manufactured by various
manufacturing processes (min.5) using surface roughness instruments with proper
justification

c. Collect information of Coordinate Measuring Machine and prepare a report.

d. Comparative study of different parameters of Spur gear (Min. 5) having same module
using appropriate instruments.

'MSBTE - Final Copy Dt. 20.04.2018 Page 9 of 10
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SUGGESTED LEARNING RESOURCES

' Title of Book
Engineering_Metrology

_'I-\/Ietrology and
Measurement

| Engineering Metrology o

and Measurement
Measurement and
Melrotogy

Engineering Metrolo gy

__R K Jain

: Author o

| A K Bewoor and V

A Kulkarni

SB Raghvendra

| and Krishnamurthy

R K Rajput

| J.F. W. Galyer and

. l’Il_b_lication

Khanna Publication, New Delhi.
2014, ISBN-10: 817409153X

McGraw Hill Education (India) Pvt. |

Ltd. , New Delhi, 2017. ISBN13-
9780070140004

Oxford Publication,_New Delh, |

2013, ISBN-13: 978-0198085492
S.K. Kataria and Sons, New Delhi,

2013, ISBN-13: 978-9350142301

Prentice Hall Publication, New

for Engineers | C.R. Shotbolt

SOFTWARE/LEARNING WEBSITES
http://nptel.ac.in/courses/112106138

https://cosmolearning.org/video-lectures/pyrometry-cont

Tangram Software for CMM

Dong-Do software for Electronic comparator
https://www.youtube.com/watch?v=VpmZjIsV4C4
www.youtube.com/watch?v=qNIIZY Ak9pl
https://www.youtube.com/watch?v=xcvNl11HHY 90
https://www.youtube.com/watch?v=DxdFilDrFBc
https://www.youtube.com/watch?v=- ZeUgVjajc
https://www.youtube.com/watch?v=iTjBPHtADA4
https://www.youtube.com/watch?v=14h644S 64w
https://www.youtube.com/watch?v=XQT6RSNN9sA
https://www.youtube.com/watch?v=FgNAIKTTNtE
https://www.youtube.com/watch?v=s.ZeR7TRMGF A
https://www.youtube.com/watch?v=QGBRwXwxnuU
https://www.youtube.com/watch?v=j TbBRMMgbnNUJ
https://www.youtube.com/watch?v=KeZ5C{fPOIBc
https://www.youtube.com/watch?v=3hOV{bGSQ0c
https://www.youtube.com/watch?v=80sNyYPTXPA
https://www.youtube.com/watch?v=EWqThb9Z1jk
https://www.youtube.com/watch?v=j-u31EgcTiQ
https://'www.youtube.com/watch?v=CLEP5LQ-y0I
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Mechanical Engineering Materiais Course Code: 22343

Program Name : Diploma in Mechanical Engineering
Program Code : ME

Semester : Third

Course Title : Mechanical Engineering Materials
Course Code 122343

1. RATIONALE

With the advances made in the field of material science millions of materials are now
available to cater various need of mankind. These needs and service conditions dictate the
properties to be developed in the materials therefore the subject mechanical engineering
materials has attracted lot of attention. Materials like ferrous and non ferrous metals, polymer,
ceramics and composites are widely used in verity of engineering applications. This course
deals with these materials along with advance materials, their metallurgical considerations,
heat treatment processes, structure property relationship and applications. This course will
enable diploma engineering students to identify variety of material and their selection for
various applications.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Use relevant mechanical engineering materials in different applications.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Identify properties of materials.
Select relevant ferrous materials for mechanical components.
Select relevant cast iron for the engineering application.
Use non-ferrous metals for mechanical components.
Suggest relevant advanced materials for mechanical components.
Select relevant heat treatment process.

meao o

4. TEACHING AND EXAMINATION SCHEME

gecahcel:;neg Examination Scheme
Credit Theory Practical
Lt e &P paper] ESE | PA | Total | ESE | PA | Total
Hrs. [Max |Min |Max |Min | Max| Min| Max | Min | Max | Min | Max | Min
3 -2 5 3 70%#~ | 28 | 30% | 00 | 100 | 40 | 25@ 10 25 10 50 20

(*#):Online Exam; (*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project
assessment to facilitate integration of COs and the remaining 20 marks is the average of 2
tests 1o be taken during the semester for the assessment of the cognitive domain UOs required
Jfor the attainment of the COs.
Legends: L-Lecture; T — Tutoriul/Teacher ' Practice; P - Practical; C— Credit,
ESE - End Semester Examination; PA -

MSBTE — Final Copy Dt. 20.04.2018 Page 1 of 9
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.

S COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency.

Approx.
Hrs.
required
| 2%
=

S.

No Practical Outcomes (PrQOs)

|1 Prepare specimen of a eiven material for microscopic examination,
Use metallurgical microscope to interpret micro structure of steels
and alloy steels on standard specimen.
Use Brinell hardness tester to determ;

o

%

|98
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] Approx.
S- Practical Outcomes (PrOs) Unit [l)lprs.
No No. .
N __| required
sample. _
4 | Use Rockwell Hardness tester to determine the hardness of given I 28
sample. - |
5 | Use relevant hardness tester to determine the hardness of mild steel 11 2
before and after heat treatment.
6 | Use relevant hardness tester to determine the hardness of alloy steel I 2%
before and after heat treatment. o
7 | Use Metallurgical microscope to interpret micro structure of cast 1 u*
iron on standard specimen. _
8 | Use Metallurgical microscope to interpret aluminum on standard v 2
specimen.
9 | Use relevant hardness tester to determine the hardness of copper. v 2%
10 | Use relevant peel tester to determine the adhesive strength of \Y% 2%
| cellophane tape and, duct tape on a smooth surface. L
11 | Perform flame test to identify different types of plastics. \Y% 2
12 | Use High-temperature oven or electrical current to Identify \Y% 2%
behavior of the shape-memory alloy as a function with regards to
temperature. |
13 | Use relevant peel tester to determine the adhesive strength of scotch | 'V 2
| tape, electrical tape and masking tape on a smooth surface. _ -
14 | Use muftle /box type furnace to compare VI 4%
o the effect of il as quenching media on the hardness of mild
steel
o the effect of water as quenching media on the hardness of
mild steel
o the effect of Brine as quenching media on the hardness of
mild steel -
e Total - 30
Note

. A suggestive list of PrOs is given in the above table. More such PrOs can be added 1o
attain the COs and competency. A judicial mix of minimum 12 or more practical need 1o be
performed, out of which, the practicals marked as ‘** are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the indusiry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according 1o a suggested sumple given below:

' S. No. ~ Performance Indicators Weightage in %
I, Preparation of experimental set up 10
2; Prepare sample using different operations 30
3. Check the microstructure and hardness of the sample 30
4. Follow Safety measures 10 R
5. | Observations and Recording B 5
6. Interpretation of result and Conclusion _a® OF Tegan. 5
T Answer to sample questions [!- N \@\ 5
8. Submission of report in time (S DD \f“\ o 5 )
LURBI):
_ ?l& - s ‘}L--‘_’:! ) /6 -
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_'_S. No. ‘ Performance __lndicators - Weightagc in % _
- _ Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:
a. Follow safety practices.
Practice good housekeeping.
Demonstrate working as a leader/a team member.
Maintain tools and equipment.
Follow ethical Practices.

o oo o

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e “Valuing Level’ in 1% year

o ‘Organizing Level® in 2" year

e ‘Characterizing Level’ in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specitication mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

NS('). Equipment Name with Broad Specifications I;(? |
1 Metallurgical Reflected light Microscope 6V, 30W halogen 1,2,3,4,
Light,200x magnification,191x126x100 mm specimen stage .Size With 100
mm travel

2 Slitting Machine- Slitting width- standard 300 mm or extensible. Slitting | 2.3.4, |
blade, Slitting each width at least 15 mm _
3 Polishing Machine Grinding/polishing disc diameter: 200mm. Rotation 2.3.4
| speed: 0-600 rpm - |
4 | Digital Rockwell hardness tester- Easy-to-use Electronics Console 5.6,7
Hi/Lo Tolerance Settings, Adjustable Time @ Load Average Test Group
Results 2-9; Test Result Memory Capacity 5000 results, RS232 Output,- |
Average Range.

5 [ Digital Brinell Hardness Machine- Hardness 1‘éllg_(e__l_w_<]_25 - 5.,6,7
| 6 | Laboratory box furnaces 1200°c 1 11.12.14
|' 7 | Peel Tester ‘ 1013

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.
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Unit

Unit -1
Basics of
Engineerin
g Materials

| Unit— 11
Steel and
its Alloys

Course Code: 22343

Unit Qutcomes (UOs) )
(in cognitive domain)

Topics and Sub-topics

la. Interpret crystal structure
of the given material.
Interpret the structure of
specified materials at the
given level.

Identify microstructure of
the given material with
justification.

Explain with sketches the
procedure to prepare given
sample.

Explain with sketches
procedure of hardness
testing for the given tester.
Choose relevant hardness
tester based on the given
situation with justification.

1.1
1b. 12

1.3

le. 1.4

1.5
1d.

1.6

le.

1f.

Classification of engineering
materials,

Crystal structure, Unit cell and space
Jattice

Microstructure, types of microscopes
Sample preparation, etching process,
types of etchant.

Properties of metals Physical
Properties, Mechanical Properties.
Hardness testing procedure on Brinell
and Rockwell tester

2a. Interpret the given
equilibrium diagram.
Use the Iron —carbon
equilibrium diagram for
the given application. 1.
Identify the given phase il.
diagrams and reactions
with justification.

2b.

2c.

2d. Identify the given fields of | 1.
steels on Iron carbon
diagram with justification.
2e. Select relevant steel for
the given application with | ii.
justification.
iil.
iv.
V.
vi.
2.4

Unit- 111

3a. Select the re_levz;nlcast

2.1 Concept of phase, pure metal, alloy and -

solid solutions.

2.2 Iron Carbon Equilibrium diagram

various phases

Critical temperatures and significance
Reactions on Iron carbon equilibrium
diagram

2.3 Broad Classification of steels,

Plain carbon steels: Definition, Types
and Properties, Compositions and
applications of low, medium and high
carbon steels.

Alloy Steels: Definition and Effects of
alloying elements on properties of alloy
steels.

Tool steels: Cold work tool steels. Hot
work tool steels, High speed steels(HSS)
Stainless Steels: Types and Applications
Spring Steels: Composition and
Applications

Specifications of steels and their
equivalents

Steels for following: Shafts, axles. Nuts,
bolts, Levers, crank shafts, camshatfts,
Shear blades, agricultural equipments,
house hold utensils, machine tool beds,
car bodies, Antifriction bearings and

MSBTL — Final Copy Dt. 20.04.2018
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Unit

| Cast Iron

Unit—-1V |

Non-
ferrous
Metals and
alloys

Unit-V
Non-
metallic
and

. Advanced

Materials

Unit- VI

Heat
Treatment
processes

MSBTE — Final Copy Dt. 20.04.2018

(in cognitive domain)

3b. Interpret the given

3c. Identify the properties of

4a.

4b.

4c.

4d.

=

5b.

5c.

5d.

6a.

6b.

Unit Outcomes (UOs)

iron for the given job with
Justification.

material designations.

the given composition of
cast iron with justification.

Course Code: 22343

Topics and Sub-topics
nodular, malleable
2 Specifications of cast Iron.
3 Selection of appropriate cast iron for
engineering applications.
Designation and coding (as per BIS,
ASME, EN, DIN, JIS) of cast iron, plain |
and alloy steel.

34

Describe the properties and
applications of the given
copper alloy.

Describe the properties and
applications of the given
aluminium alloy.

Describe the properties and
applications of the given
bearing material

Select relevant non-ferrous
material for the specified
application with
justification.

Distinguish between
metallic and nonmetallic
materials on the basis of
given composition,
properties and applications.
Select relevant non-metallic
material for the given job
with justification.

Select relevant composite
material for the given job
with justification.

Suggest relevant alternative
materials for the given job
with justification.

Describe with sketches the
specified heat treatment

4.1 Copper and its alloys - brasses, bronzes
Chemical compositions, properties and
Applications.

4.2 Aluminium alloys —Y-alloy, Hindalium,
duralium with their composition and
Applications.

4.3 Bearing materials like white metals (Sn

based), aluminium bronzes. Porous, Self

Jubricating bearings.

5.1 Polymeric Materials

1. Polymers- types, characteristics,

il. Properties and uses of Thermoplastics,
Thermosetting Plastics and Rubbers.

5.2 Thermoplastic and Thermosetting Plastic
materials

5.3 Characteristics and uses of ABS, Acrylics.
Nylons and Vinyls,Epoxides, Melamines
and Bakelites

5.4 Rubbers: Neoprene, Butadiene, Buna and
Silicons — Properties and applications.

5.5 Ceramics —types of ceramics, properties
and applications of glasses and
refractories

5.6 Composite Materials - properties and
applications of Laminated and Fibre
reinforced materials

5.7 Advanced Engineering Materials -
Properties and applications of Nano
materials and smart materials.

6.1 Annealing: Purposes of annealing,
Annealing temperature range, Types and

processes. d[\p]]C&UOI]b
Select the relevant heat 30 X .|ilzmo Purposes of Normalizing,
treatment process for thy T 1 T, Lm Giglure range. Broad applications of
) — /% -?f:f»_/‘\ e B -
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