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CIE- Continuouslnternal Evaluation ESE- End SemesterEvaluation

e Candidate contact hours per week : 33Hours | e Total Marks for T.E. Sem V & V1:1550
(Minimum)

e Theory/TutorialDuration:60 Minutes e Total Credits for T.E. Sem 1l & 1V :50
and PracticalDuration:120Minutes

¢ In theory examination there will be a passing based on separate head of passing for
examination of CIE and ESE.

e There shall be separate passing for theory and practical (Term work)courses.

e Sem V & Sem VI :-Open Elective Course has 3 credits for one course. Each
Department/branch has to run at least one Open Elective Course in Sem V & Sem VI from the

list of Elective Course. It iscompulsory

Note:
1. Professional Core Course — Production Engineering (PCC-PE) arecompulsory

2. Open Elective Courses- Production Engineering (OEC-PE) arecompulsory



COURSE CODE AND DEFINITION
Semester V

Sr. No.

Code No.

Subject

Credits

PCC-PE301

Metallurgy

PCC-PE302

Theory of Machines-II

PCC-PE303

Design of Machine Elements

PCC-PE304

Metrology

PCC-PE305

Manufacturing Technology

PCC-PE306

WS Practice -V

OEC-PES307

Open Elective-I

I N|O| | B WIDN]|PFP

PCC-PE308

Professional Skill Development

RPlw|lkr| > DN BB

N
a1

Semester VI

Sr. No.

Code No.

Subject

Credits

PCC-PE309

Industrial Hydraulics and Pneumatics

PCC-PE310

Design of jigs, fixtures and Dies

PCC-PE311

Industrial Management and Quality Management

PCC-PE312

Machine Tool Design

PCC-PE313

CAM laboratory and CNC Workshop Practice

o [l b lWDN

OEC-PE314

Open Elective-II

W NS~ O

~

PCC-PE315

Research Seminar

=

PCC-PE316

Mini Project

TOTAL

25




FOURTH YEAR PRODUCTION ENGINEERING - CBCS PATTERN
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CIE- Continuous Internal Evaluation

ESE- End semester Examination

Candidate contact hours per week :30 e Total Marks for B.E. Sem VI1&VI111:1600
Hours (Minimum)

Theory/Tutorial Duration:60Minutes and e Total Credits for B.E. Sem Il & IV:50
Practical Duration:120 Minutes

In theory examination there will be a passing based on separate head of passing for
examination of CIE and ESE.

There shall be separate passing for theory and practical (term work) courses.
Sem VIl & Sem VIII:-

Note:

1. Professional Core Course — Production Engineering (PCC-PE) are compulsory.
2. Professional Core Electives - Production Engineering (PCE-PE) are compulsory.
3. Summer Internship -Production Engineering (SI-PE) is compulsory.

4. Project Work Production Engineering (PE-PE) iscompulsory.



COURSE CODE AND DEFINITION

Semester V1l
Sr. No. Code No. Subject Credits
1 PCC-PE401 Operation Research 4
2 PCC-PE402 Mechatronic System 4
3 PCC-PE403 | Production and Operations Management 4
4 PCC-PE404 Process Engineering 4
5 PCE-PE405 Elective | 4
6 SI-PE406 Industrial Training 1
7 PW-PE407 Project Work Phase-1 4
Total 25
Semester VI
Sr. No. Code No. Subject Credits
1 PCC-PE408 Costing and Cost Control 4
2 PCC-PE409 Industrial Engineering 4
3 PCC-PE410 Finite Element Analysis 5
4 PCE-PE411 Elective 1l 4
5 PCE-PE412 Elective 111 4
6 PW-PE413 Project Work Phase 11 4
Total 25




T. Y. B. Tech (Production Engineering) —Semester V

METALLURGY
Course Code: PCC-PE 301

TeachingScheme: Examination Scheme:
Lectures: 3 Hrs. / Week Theory Paper(3HTrs) ESE: 70 Marks
Practical: 2 Hrs. /Week/Batch CIE: 30 Marks
Credits: 4 Term Work: 25

Pre-requisite: Fundamental knowledge of crystals structure and meaning of materials,
chemistry of Metals and alloys.

Course Objectives:

1) To select proper ferrous or nonferrous metal material as per given application by
considering metallurgical and mechanical properties in accordance with its phase diagram
with properjustification.

2) To explain cooing of any given alloyschematically.

3) To calculate percentage of various phases present in solid solution at given temp and
composition by using lever ruleanalytically.

4) To draw various types of equilibrium diagrams of Ferrous and Non Ferrous materials,
TTT and CCT diagram graphically.

5) To clearly distinguish between various types of heat treatmentprocess.

6) To understand processing of Powder Metallurgy parts.

Course Outcomes: At the end of successful completion of course, the students will be able to

1. Understand basic concept of metalstructure.

2. Understand fundamental knowledge of Ferrous and Non FerrousMetal.
3. Selection of Metals and Alloys for different engineeringapplication.

4. Understand need of Heat treatment and various heat treatment processes.

5. Understand and distinguish between various types of heat treatmentprocess
6. Applications of PowderMetallurgy.

Unit 1: Introduction to Composite Materials, Metals and alloy system (07)
Introduction to Advanced & Composite materials for manufacturing Industrial Applications,
phases, components, degree of freedom, Construction of phase diagram using cooling curves,
Isomorphous systems, Eutectic system, Eutectoid, Peritectic. Solid solutions and its types,
Intermediate phases



Unit 2: Study of ferrous equilibrium diagrams, with respect to compositions,
properties and applications for following alloys (07)
Fe-Fe3C Equilibrium diagram for plain carbon steels, Effect of carbon on structure and
properties, Free cutting steels, Alloy steels , Dual phase steels, micro alloyed steels, High
strength low alloy steels, Tool steels, Stainless steels, Heat resisting steels, HSLA steels, Low
temperature alloys, Invar, Hadfield steel, Spring steel, Cast Irons - Fe-C Equilibrium Diagram,
Factors Affecting Structure of C.I.(graphitization), C.E of cast iron, Alloy C.I., SG Iron, Ni-
Hard, modified Ni- Hard andNi-Resists,

Unit 3: Study of non-ferrous equilibrium diagrams, compositions, (05)
properties, and applications of important alloys and materialtesting

Copper-based alloys, Aluminum-based alloys, modification treatment, Titanium- and Mg
based, Non-ferrous equilibrium diagrams - Pb-Sn : solders, Sn-Sb : Babbit. Material testing-
Tensile test, 1zod and charpy impact test, Fatigue test, Hardness measurement methods.

Unit 4: Introduction and Principles of Heat Treatment Processes of Steels , (08)
Heat treatment furnaces, atmospheres, defects and energy economy

Introduction to heat treatment Process, purpose, process variables, Transformation of Pearlite
on heating and cooling, Bainite and martensite Transformation, TTT and CCT Diagram and
significance, Effect of alloying dements on TTT diagram and its significance, Heat treatment
furnaces, control systems, furnace atmospheres, Heat treatment defects, causes and remedies,
Energy economy of heat treatment processes.

Unit 5: Heat treatment process of steels, cast iron and Non-ferrous alloys. (09)
Annealing, Hardening, Normalizing - Classification comparison and application of processes,
hardenability, factors affecting hardenability, determination of hardenability, hardening
methods, Tempering- Purposes, types, structural changes during tempering, temper brittleness.
Heat treatment process of Cast Irons-Stress relief annealing, normalizing, hardening, surface,
hardening and malleablising. Surface and case hardening processes: Case Hardening,
Carburizing, Nitriding, Surface Hardening: Flame hardening, induction hardening, electron
beam hardening and laser hardening, Case depth measurement - hardness method, chemical
method, microstructuremethod.

Unit 6: Powder Metallurgy (04)
Importance of process as a manufacturing technique, advantages and limitations of powder
metallurgy, Methods of powder manufacture, powder conditioning, blending and mixing,
Powder compaction - Methods of compaction, Sintering - Types of sintering, structure and
property changes during sintering, sintering atmospheres and their importance. Finishing
operations - Sizing, heat treatment, surface treatment, electroplating and impregnation
treatments, Applications as Self-lubricating (porous) bearings, electric contact materials,
filters, magnets, sintered friction materials, cutting tools and cermets, flow charts for
manufacturing of above components.



Term Work: Study should conduct following experiments

Experiment No.1 Study of Metallurgical microscope and Metallography
Experiment No.2 Study of microstructure of hypo eutectoid, Eutectoid steel and
Hypereutectoid

Experiment No.3 Study of microstructure of cast iron as SG, Gray, White, Chilled,
Malleable Castlrons

Experiment No.4Study of microstructure of Non-ferrous alloys as Brass, Bronze, Babbits
Experiment No.5 Tensile test of MS, Al and Brass material

Experiment No.6 1zod and charpy impact test of MS, Al and Brass material
Experiment No.8 Study of Hardenability of steel

Experiment No.09 Study of heat treatment processes and furnaces

Experiment No.09 Hardness measurement by Brinell and Rockwell method.

Textbooks:

[1] Vijendra Singh. Engg. Physical Metallurgy, Standard Publishers,Delhi

[2] V.D. Kodgire, Material science and metallurgy, Everest PublishersPune

[3] T.V. Rajan& C.P. Sharma, Heat Treatments Principles & Practices,PHI.

[4] Material science and Metallurgy, C. Daniel Yesudin, D. G. Harris SamuelScitech

[5] A.K. Sinha, Powder Metallurgy

[6] Heat treatment of metals by Vijendra Singh, Standard Publishers Distributors,2006.

[7] V.K.Agarwal, Material Science, Mcgraw hillpublications

[8] Higgins R. A., Hodder, Engineering Metallurgy I and 11, English language Book
Society.

Reference Books:

[1] Prabhu dev, Heat treatment of Steels, HMT Handbook

[2] S.H.Avner, Physical Metallurgy, TMH publication.

[3] Rollson , Metallurgy for Engg. Technicians, English language Book Society

[4] Higgins R. A., Hodder, Engineering Metallurgy | and Il, English language Book
Society.

[5] Prabhudev, Heat treatment of Steels, HMTHandbook

[6] G.E. Dieter, Mechanical Metallurgy, Tata McGraw-Hill, NewDelhi.

[7] Engineering Physical Metallurgy - Lakhtin, C.B.S. Publishers &Distributors

[8] Heat treatment of Metals — B. Zaharov, C.B.S. Publishers & Distributorsindia

[9] Material science and Metallurgy, C. Daniel Yesudin, D. G. Harris SamuelScitech



[10]
[11]
[12]

[13]
[14]
[15]
[16]
[17]

Material Science And Engineering , Callister Wiley India Edition
G.E. Dieter, Mechanical Metallurgy, Tata McGraw-Hill, New Delhi.

Engineering Physical Metallurgy - Lakhtin, C.B.S. Publishers
&Distributors
Heat treatment of Metals — B. Zaharov, C.B.S. Publishers & Distributors India

Material Science And Engineering , Callister Wiley India Edition

ASM Handbooks, American Society of Metals

ASM Handbooks, American Society of Metals

Phase transformation in metals and alloys by K.E Easterling, D.A. Poater, Chapman

& Hall,1992.

[18]

Structure & properties of alloys: the application of phase diagrams to the

interpretation and control of industrial alloy structures by Brick, Gordon and Phillips,
McGraw-Hill.



T. Y. B. Tech (Production Engineering) —Semester V
THEORY OF MACHINE 11
Course Code:PCC-PE302

Teaching Scheme: Examination Scheme:
Lectures: 3 Hrs./Week Theory Paper: 3Hrs

Practical: 2 Hrs. /Week/Batch ESE: 70 Marks, CIE: 30Marks
Credits: 4 Term Work: 25 Marks

Pre-requisites: Theory of machines - |

Course Learning Objectives:

1) To understand the basics of gear, motion analysis and selection of gears for various
applications.

2) To demonstrate different types of gear trains and itsapplications.
3) To acquaint with working principles and applications of gyroscope and governors

4) To evaluate the effect of static and dynamic balancing of rotary and reciprocating
masses.

5) To aware the students about the phenomenon of vibrations and itseffects.
Course Outcomes: At the end of this course, student will be able to

1. Understand the need of gear, gear train, governors, gyroscopeetc.
2. Analyze different types of geartrains.

3. To solve the problems on static and dynamic balancing using graphical and analytical
method.

4. Understand the concept of basics of vibrations from application point ofview.

Unit-1

Gear: Introduction, law of gearing, gear terminology, involute and cycloidal profiles,
length of path of contact, arc of contact, contact ratio, interference of involute gear teeth,
helical and double helical gears (5)



Unit-2
Gear Trains: Types of gear trains, analysis of gear trains, analysis of differential gear box,

torques in epicyclic gear train. 4)

Unit-3

Balancing: Static and dynamic balancing, Balancing of rotary masses: masses rotating in the
same plane and masses rotating in different planes, Balancing of reciprocating masses:
primary and secondary balancing, Balancing of locomotives, Balancing of multi-cylinder
inline engines, balancing of V-engines.

(6)
Unit-4

Gyroscope: Introduction, Gyroscopic couple, Effect of gyroscopic couple on motion of aero
plane, naval ship, two and four wheelers, Gyroscopic stabilization (5)

Unit-5

51 Governors: Functions of governor, types of governors, characteristics of governor,
effort and power of governor.

(5)

Flywheel: Crank effort, turning moment on crankshaft, turning moment diagram, fluctuations
of energy and speed. 4

Unit-6
Vibrations:

6.1 Longitudinal and transverse vibrations: Simple Harmonic Motion vibration of single
degree freedom system: Undamped, damped and forced vibration systems, Two degrees of
freedom systems. 4)

6.2 Torsional vibrations: Introduction, natural frequency for single, two and three rotor
system, bifilar, trifler suspension system, torsionally equivalent shafts, free torsional
vibrations of a geared system.

(5)
Term Work:

Minimum 8 experiments out of first 10 experiments from the following list.
1) Generation of involute gear toothprofile.
2) Study and analysis of differential gearbox.
3) Experiment on verification of static and dynamic balancingprinciple.
4) Experimental verification of gyroscopicprinciple.
5) Determination of the governor characteristics of Porter and/or Hartnell
governor.
6) Experiment on free longitudinalvibrations
7) Experiment on trifler suspensionsystem.
8) Experiment on two rotorsystem.
9) Experiment on forcedvibration



10) Measurement of vibrations by using vibration-measuring instrument.
11) At least one industrial visit to study applications related to the subject and

submission of the relevantreport.

Text Books:

1)

2)
3)
4)
5)
6)

Theory of Machines and Mechanisms, by P. L. Ballaney, (Khanna Publishers,
Delhi)

Theory of Machines, by S. S. Ratan,(TMH)

Theory of Mechanism and Machines by Ghosh and Mallik (EWP)

Theory of machines, by Dr. R.K.Bansal, Laxmi Publication

Theory of Machines by R.S. Khurmi, S.Chand and co.

Theory of Machines, by Thomas Bevan, (CBS Publishers,Delhi)

Reference Books:

1)

2)
3)
4)
5)

6)
7)

8)
9)

Theory of Machines and Mechanisms, by John Uiker, Garden Pennock &
Late. J. F. Shigley, (McGraw Hill Publications)

Theory of Machines, by W.Green
Mechanical vibrations, G.K.Grover
Mechanical Vibration Analysis, P.Srineevasan- Tata McGrawHill
Theory and Practice of mechanical vibrations, J.S.Rao K.Gupta — New
Age InternationalPublications.
Machines and Mechanisms Applied Kinematic Analysis, David H. Myszka,
Pearson Education, Asia.
Design of Machinery, R. L. Norton, McGraw-Hill.
Theory of vibrations with applications, W.T.Thompson, Prentice Hall of India
Mechanical Vibrations, Schaum’s outline series, McGrawHill



Shivaji University, Kolhapur.
T. Y. B. Tech (Production Engineering) —Semester V.

DESIGN OF MACHINE ELEMENTS
Course Code: PCC-PE303

TeachingScheme: Examination Scheme:
Lectures: 3 Hrs. / Week Theory Paper(3 Hrs.) ESE: 70 Marks
Practical: 2 Hrs. /Week/Batch CIE: 30 Marks
Credits: 4 Term Work: 25

Pre-requisites: Machine Drawing, Theory of Machine-I

Course Learning Objectives:

1) To study the different types load considerations and design aspects of
various machine members.

2) To study the different types of joints anddesign.
3) To study the different types of Geardesign

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

1) Different types load considerations and design aspects of various machine
members.

2 Different types of joints anddesign.
3 Design the shaft, keys, spline andcoupling.
4) Design of springs and powerscrew.

5 Different types of Geardesign.

Unit-1

Introduction: Concept of machine design, general design considerations, design
procedure; factor of safety for different types of loading its significance and selection
;theories of failures, Selection of engineering materials for a component considering
functionality, raw material generating process, strength, cost, quantity and aesthetics, use
of IS codes. %)

Unit-2
a) Design for static loading: Knuckle joint, turnbuckle, cotter joint, levers. (3)

b) Design for fluctuating loads: Fatigue phenomena, concept of stress vs. number of
cycles diagram andendurance limit, stress concentration and remedies, use of Goodman
and Soderberg diagram in design of machine elements like shafts, springs and
couplings. %)



Unit-3

Design of shafts, keys, splines and couplings: Design of solid and hollow shafts for
strength and rigidity against pure torsion, pure bending, combined bending, torsion
and axial loads; design of keys and splines; design of rigid and flexible couplings. (6)

Unit-4

a) Design of pressure vessels: Classification and design of thick a thin pressure vessels
and cylinders. (2

b) Design of joints: Design of bolted, riveted, and welded joints subjected under
transverse and eccentric loading, materials for bolts, initial tightening loads on
bolts, effect of washer and gasket, uniformstrengthbolts. (3)

Unit-5

a). Design of springs: Types, applications, spring materials, stress deflection equation
of helical spring, Whal’s stress factor, style of ends, design of springs for valves,
clutches, buffers etc., design considerations for leaf spring. 4)

b). Design of power screw: Types, materials used, thread forms and their
applications. Types of stresses induced, overhauling and self-locking properties, re-
circulating ball screw, design of nuts, methods of pitch error compensation for
machinetools. 4)

Unit-6

a) Design of gears: a) Spur gears- materials, gear tooth loads, number of teeth, face
width, strength of gear teeth, static beam strength (Lewis equation), dynamic tooth
load, Wear strength (Buckingham’s equation), estimation of module based on beam
strength and wear strength, gear design for maximum power. (@)

b) Helical gears-No. of teeth, force analysis, beam and wear strength, effective
load and design procedure. 2

c¢) Construction details of gears i.e. hub, web, arms, rim, gear Lubrication, gear
tooth failuresandremedies. (1)



Term Work:
Any Six of the following exercises.

(Note: Standard components shall be selected from relevant 1.S. codes and
Design Data Hand Books for the exercises given below.)

1) Study of Engineering Materials, their applications and selection as per different
standards used in practice.

2) Design, stress analysis and working drawing of components and assemblyof
Cotter Joint, Knuckle Joint andTurnbuckle.

3) Design of Coupling and Detailed Working drawings withassembly.

4) Design of bolted, riveted and welded joints for transverse and eccentricloading.
5) Design of Gear Driveinvolving Gears, Shafts, and Keys with working drawings.
6) One assignment using CAD package on any one of the exercises 2, 3, or 5above.
7) Two computer programs (or use of spreadsheet) on any of the aboveexercise.

Reference Books:
1) Etegi)gn of Machine Elements, V. B. Bhandari, (Tata McGraw-Hill Publishing Company

2) Elements of Machine Design, N. C. Pandyaand C. S. Shaha, (Charotar Publishing House)
3) I\L/It((ej(j‘hanical Engineering design, J. E. Shigley, Mitchell, (McGraw-Hill Publishing Co.

4) Machine Tool Design, N. K. Mehta, (Tata McGraw-Hill Publishing CompanyLtd.)
5) Design of Machine Elements, Dbrovalsky( MIR Publisher)

6) A Text Book of Machine Design, R. S. Khurmi, (S. Chand)

7) Design of Machine Elements by M. F. Spoots, T.E.Shoup(PHI)

8) Machine Design, R. K. Jain, (Khanna Publishers.)

9) En_?&5 Design, a Materials &Processing Approach, G. Dieter, (Tata McGraw
HillPublishing Company Ltd.)

10) Computer Aided Analysis and Design of Machine Elements by Dukki Patti, Rao,Bhat ,
(New Age, Delhi)

11) CMTI Machine Tool Design Handbook(TMH)
12) Design of Machine Elements, An Integrated Approach by Robert andNorton,(Pearson)
13) Machine Design by Black and Adams (McGraw-Hill Publishing CompanyLtd)



T. Y. B. Tech (Production Engineering) —Semester V.
METROLOGY
Course Code: PCC-PE304

TeachingScheme: Examination Scheme:
Lectures: 3 Hrs. / Week Theory Paper(3HTrs): ESE: 70 Marks
Practical: 2 Hrs. /Week/Batch CIE: 30 Marks
Credits: 4 Term Work: 25

Practical Oral Examination: 25 Marks

Pre-requisites: Machine Drawing, Workshop Practice

Course Learning Objectives: A Student should be -

1) Able to explain the principles of measurement and its techniques.

2) Able to demonstrate the design, construction and accuracy features of various instruments.
3) Able to acquire hands-on skills of measurement by using different instruments and gauges.
Course Outcomes: A Student should have-

1) Ability to describe measurement aspects.

2) Ability to design a measuring instrument.

3) Ability to maintain and service measuring instruments.

4) Develop the hands on skill in solving problems encountered during inspection.

5) Ability to use all types of measuring instruments.

Unit-1 Fundamental Principles of Metrology and Basic Measuring Instruments
Definition and scope of metrology, definition of measurement, primary, secondary, tertiary
and working standards, line and end standards, advantages of optical standard precautions to
minimize errors, measurement system and its characteristics, Vernier calipers, micrometers,
height and depth gauges, - types, design considerations, specifications, applications, sources
of errors and handling precautions, selection and general care of measuring instruments. Slip
gauge box - Grades, materials, wringing, setting to sizes, precautions while use and storage



Accessories - Bench centers, surface plates, V-blocks, angle plates. (8)
Unit-2 Comparators and Advance Measuring Instruments

Need for comparators, comparison of principles, mechanical, pneumatic, optical and
electrical and electronic instruments, dial indicator, bore gauges and master rings, optical
profile projector, tool makers microscope, electrical and electronic comparators, differential
pneumatic comparator, and applications of pneumatic gauging. (5)

Unit-3 Gauges and Gauge Design

Concept of limit gauging, Taylor‘s principle, various types of plug, ring and snap gauges for
plain and taper dimensions, gauge design for a given dimension for workshop, inspection and
general grade gauges, fixtures and gauges for measurement of pitch circle diameter, center
distance between holes, positioning of holes and surfaces. (IS: 919, Part 1, 1993-1SO system
for limits, fits and tolerances, is to be used for gauge design) 4

Unit-4 Measurement of Angles and Geometric Features

Bevel protractor, clinometers, sine bar, angle dekor, angle slip gauges, measurement of taper,
angle and radius with the help of simple inspection set-ups using standard pins and balls
Measurement of straightness, flatness, parallelism, squareness, circularity, roundness,
concentricity, symmetry, distance between axes and other geometrical features Straightedge,
level beam comparator, autocollimator. (5)

Unit-5 Gear, Thread and Surface Finish Measurement
a) Measurement of Screw Threads

Basic terminology, measurement of major, minor and effective diameter, Screw thread
micrometer, floating carriage diameter measuring machine, two wire and three wire method,
measurement of pitch and pitch error, thread pitch gauges, limit gauges for thread
measurements

b) Measurement of gears

Basic terminology, measurement of pitch, lead, run out, back lash and tooth thickness,
constant chord and base tangent method, Gear tooth Vernier caliper, David Brown tangent
comparator, errors in gear geometry, measurement of composite error, Parkinson gear tester

c) Measurement of surface properties

Waviness and roughness, causes of variation in surface quality, different parameters for
assessment of surface roughness, methods of calculation, instruments for surface roughness
measurement. (20)

Unit-6 Advances in Industrial Metrology

Types, applications, Principle of digital measurement instruments and examples, Instrument-
computer interface, Co-ordinate Measuring Machines (CMM), construction, working
principle and applications, Objectives, Non Contact inspection methods, equipment; contact



type inspection, Inspection robots. 4

Term Work:

The term work shall consist of the following.

A) All the experiments listed below-

1. Measurement of linear dimensions using vernier, micrometer and boregauge
2. Measurement of angle by using bevel protractor and sinebar

3. Dimensional measurement by using pneumatic comparator

4. Measurement of effective diameter of a screw thread by using floating carriage
diameter measuring machine

5. Measurement of gear tooth thickness by Chordal thickness method.
6. a) Measurement of roundness and concentricity by using dial indicator
b) Measurement of radius by using inspection setup like rollers and pins
7. Measurement of roughness of machined surface
8. Assessment of profile of a component by using profile projector.
B) One assignment on Gauge design problem
C) One industrial visit to study inspection practices and submission of thereport

Practical Examination: Each student shall perform individually, one assigned experiment
from the above list and submit the result, followed by an oral examination.

Reference Books:

1. Engineering Metrology, -K. J. Hume, McDonald London

2. Engineering Metrology, -D. M. Anthony, Oxford University Press(I)

3. The Quality Technician‘s Handbook,- Garry Griffith, PrenticeHall

4. Engineering Metrology,- I. C. Gupta, Dhanpat Rai Publications

5. Principles of Machine Tool Design, -Sen, Gupta, New Central BookAgency
6. Basic Machine Technology, -C. Thomas Olivo, Bobbs-Merrill Educational Publishing
7. Machine Tool Practices,-Kibbe, Neely, Meyer, White, PrenticeHall

9. Engineering Metrology, -R. K. Jain, Khanna Publishers, Delhi

8. Testing of Machine Tools, -Dr. George Schlesinger, Pergamon Press

9. Basic Rules on using Measuring Tools, -Mitutoyo Metrology Institute

10. A Text Book of Metrology, -M. Mahajan, Dhanpat Rai and Co.



T. Y. B. Tech (Production Engineering) —Semester V.
MANUFACTURING TECHNOLOGY
Course Code: PCC-PE305

Teaching Scheme: Examination Scheme:
Lectures: 3 Hrs. / Week Theory Paper(3HTrs) ESE: 70 Marks
Practical: 2 Hrs. /Week/Batch CIE: 30 Marks
Credits: 4 Term Work: 25

Pre-requisites: Foundry Technology, Machine Tools and Processes

Course Learning Objectives: A Student should be -

1) To understand principles of rolling & forging processes.

2) To demonstrate the fundamental of principles of metal forming processes.
3) To understand principles in metal removal process.

4) To develop knowledge & importance of metal cutting parameters.

5) To study the metal cutting technology including the process, measurements, design and
selection of various cutting tools and their industrial specifications.

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

1) Understand function & application of metal forming process.

2) Ability to describe plastic manufacturing processes.

3) Apply cutting mechanics to metal machining based on cutting force & power consumption.
4) To Select cutting materials & tool geometries for different materials

5) To solve problems on Single point cutting tool & Broach tool Design

Unit-1: Rolling and Forging: Rolling process, types of rolling mills, production of seamless
pipes by rolling process, rolling defects. Forging process, types of forging, forging
equipment’s, forging defects.

Unit-2: Extrusion, Drawing and Advance metal forming processes: Process, types,
extrusion defects, wire and rod drawing process, drawing defects, Explosive forming,
Electro-hydraulic forming, Electromagnetic forming.



Unit-3: Plastic Manufacturing: Thermoplastics and thermosetting plastics, injection molding,
plastic extrusion, blow molding, rotational molding, thermoforming , compression molding,
calendaring.

Unit-4: Theory of Metal Cutting: Speed, Feed, Depth of Cut, Orthogonal Cutting and Oblique
Cutting, Geometry of single point cutting tool, Mechanism of chip formation, Chip Breaker, Strain in
Chip, Shear plane angle, Cutting ratio, Force relationship, Velocity relationship, Merchant circle,
Ernst Merchant theory, dynamometer Design of Single point cutting tool. 9)

Unit-5 Machinability: Concept of Machinability,
i) Cutting force: Effect of speed, feed, depth of cut, tool materials, angles and work material on
cutting forces, specific cutting force, specific power consumption.
ii) Tool life: Flank and Crater wear, Mechanism of wear, effect of cutting parameter on tool life,
Taylor’s tool life equation.
iii) Surface Roughness: : Effect of speed, feed, depth of cut, tool materials, angles and work material
on surface roughness, built up edge, chatter and its elimination. 9)

Unit-6 Design of Form Tool: Design of flat form tool and circular form tool. Geometry,
nomenclature, types, selection and applications of drills, reamers, milling cutters and broach.

(4)

Term Work:

1) Machining of minimum two jobs of different materials such as C.I., Steel, Aluminium etc.
and measurement of surface roughness to study the effect of parameters such as feed, tool
nose radius, depth of cut on the surface roughness.

2) Design of form tool and broach for given components

3) Industrial visit to study applications of tools for different metal cutting processes.

4) Study of Rolling Process

5) Study of Forging Process

6) Study of extrusion Process.

Reference Books:

1. Manufacturing Processes — Begman, Amstead etc.( JohnWiley)

2. Forging and Forging Die Design - Sharan, Prasad, Saxena.

3. Rolling of Metals: Ivankove and Chaturvedi (Yantrik Publications,Mumbai)
4. Extrusion - Pearson (McGrawHill)

5. Manufacturing Technology: Foundry, Forming and Welding by P.N. Rao (TMH)

6. Plastic Technology: Theory, Design & Manufacture — William J.Patton



7. Cutting tools - P.H. Joshi - Tata McGraw Hill Publishing Co. Ltd.

8. Production Technology - HMT Handbook(TMH)

9. Metal Cutting Theory and Cutting Tool Design - Arshinov V. Mir Publication.
10. Metal cutting Theory and Practice- A. Bhattacharya, New Central Book Agency.
11. Metals Handbook, Vol. 16 Machining, A.S.M., Metals Park,Ohio.

12. Metal Cutting and Tool Design - Dr. Ranganath - Vikas Publishing House.

13.Machine Tool Engineering: K. R. Nagpal, Khanna Publication.

14.Tool Engineering handbook - ASTME, Frank Wilson (Editor) (TMH)



SUBJECT NAME: WORKSHOP PRACTICE -V
SUBJECT CODE: PCC-PE306

Teaching Scheme: Examination Scheme:
Lectures: 00Hrs. per week ESE: 00 Marks
Practical: 02 Hrs. per week CIE: 00 Marks
Credit: 01 Term Work: 25 Marks

Course Objectives:

The course aims to:
1 Understand and perform the various machining operations.
2 |mplement principles of metrology.

3 Design the sequence of various processes required to manufacture the components.

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

1 Select the suitable machining operations and prepare process sheet to manufacture a
Component and implement the same.

Control key dimensions on a component using principles of metrology and assembly
2 To make any one assembly / sub — assembly comprising of minimum three
components in Workshop Practice V and Workshop Practice VI

Syllabus

To make any one assembly / sub — assembly comprising of minimum three
components in Workshop Practice V and Workshop Practice VI

A. To prepare process sheets with working drawings of allcomponents.

B. To manufacture the components as per the drawing requiring followingoperations
i) Turning, ii) Facing iii) Step turning iv) taper turning

v)knurling vi)threading vii) Drilling

C. A visit report based on the industrial visit to study the following machining
processes

i) Broaching, ii) Slotting iii) Grinding iv) Milling

TERM WORK /LIST OF EXPERIMENTS/ LIST OF ASSIGNMENTS:
Assignments

Write any three assignments out of following.



Study and demonstration of Lathemachine.

Study and demonstration of grindingmachine.

Study and demonstration of drillingmachine.

Study of Broaching machine. (Theoretical treatmentonly.)

Mo

TEXT BOOKS:
1. 1. “Workshop Technology Vol. II”’, Raghuvanshi

2. 2. “Workshop Technology Vol. I, Hajara Choudhary, Media Promoters and Publishers,
Mumbai

REFERENCE BOOKS:
3. 1. “Production Technology”, P. C. Sharma, S. Chand Publication, 11th Edition.

4. 2. “Production Technology”, HMT handbook

5. 3. “Workshop Practice Manual”,V. Venkata Reddy, 6th edition



T.Y.B. Tech (Production Engineering) —Semester V

Open Elective I: ADDITIVE MANUFACTURING

Course Code: OEC-PE307

TeachingScheme: Examination Scheme:
Lectures: 03 Hrs. / Week Theory Paper (3Hrs) ESE: 70Marks
Practical: 00Hrs. /Week/Batch CIE: 30 Marks
Credits :3 Term Work: 25

Course Learning Objectives:
1. To know the principle methods, areas of usage, possibilities and limitations of the Additive

Manufacturingtechnologies.

2. To be familiar with the characteristics of the different materials those are used in Additive
Manufacturing.

3. To know the principles of polymerization and powder metallurgy process, extrusion-based system
printing processes, sheet lamination processes, beam deposition processes, direct write technologies and
Direct DigitalManufacturing.

4. To get exposed to process selection, software issues and postprocessing.

Course Outcomes: At the end of the course the student will be able to:
1. Demonstrate the knowledge of the broad range of AM processes, devices, capabilities and materials that

areavailable.

2. Demonstrate the knowledge of the broad range of AM processes, devices, capabilities and materials that
areavailable.

3. Understand the various software tools, processes and techniques that enable advanced/additive
manufacturing.

4. Apply the concepts of additive manufacturing to design and create components that satisfy product
development/prototyping requirements, using advanced/additive manufacturing devices andprocesses.

5. Understand characterization techniques in additivemanufacturing.
6. Understand the latest trends and business opportunities in additivemanufacturing.

Unit 1:

Introduction and basic principles: Need for Additive Manufacturing, Generic AM process, stereo
lithography or 3dprinting, rapid prototyping, the benefits of AM, distinction between AM and CNC
machining, other related technologies- reverse engineering technology.

Development of Additive Manufacturing Technology: Introduction, computers, computer-aided design
technology, other associated technologies, the use of layers, classification of AM processes, metal systems,
hybrid systems, milestones in AM development.

Unit 2;

Additive Manufacturing Process chain: Introduction, the eight steps in additive manufacture, variations
from one AM machine to another ,metal systems, maintenance of equipment, materials handling issues, design
for AM, and applicationareas.

Photo polymerization processes: Stereo lithography (SL), Materials, SL resincuring  process, Micro-
stereo lithography, Process Benefits and Drawbacks, Applications of Photo polymerizationProcesses.

Unit 3:



Powder bed fusion processes: Introduction, Selective laser Sintering (SLS), Materials, Powder fusion
mechanism, SLS Metal and ceramic part creation, Electron Beam melting (EBM), Process Benefits and
Drawbacks, Applications of Powder Bed Fusion Processes.

Extrusion-based systems: Fused Deposition Modelling (FDM), Principles, Materials, Plotting and path
control, Bio-Extrusion, Process Benefits and Drawbacks, Applications of Extrusion-Based Processes.

Unit 4:

Printing Processes: evolution of printing as an additive manufacturing process, research achievements in
printing deposition, technical challenges of printing, printing process modeling, material modification
methods, three-dimensional printing, advantages of binder printing

Unit 5:

Guidelines for Process Selection, Software issues for Additive Manufacturing, Post- Processing: Support
material removal, surface texture improvements, preparation for use as a pattern, property enhancements using
non-thermal techniques and thermal techniques.

Unit 6:

AM Applications: Functional models, Pattern for investment and vacuum casting, Medical models, art
models, Engineering analysis models, Rapid tooling, new materials development, Bi-metallic parts, Re-
manufacturing. Application: Examples for Aerospace, defense, automobile, Bio-medical and general
engineering industries.

Direct digital manufacturing: Align Technology, siemens and phonak, DDM drivers, manufacturing vs.
prototyping, life- cycle costing, future of direct digital manufacturing.

Term Work:
1) Three Assignments on 3D modeling & STL File generation of industrialcomponents.
2) Assignment on introduction to Additivemanufacturing
3) Study of AM Processes along with working principles, set up, applications, advantages andlimitations
4) Assignment on applications of Additive Manufacturing in various fields like automotive, aerospace,
medical, constructionetc.
5) Assignment on rapid tooling along with working principles, setup, applications, advantages and
limitations
Text Books:

1)“Additive Manufacturing Technologies”, 1. Gibson, D.W. Rosen and B. Stucker, Springer New York

Reference Books:

1) “Rapid Prototyping: Principles & Applications”, Chua Chee Kai, Leong Kah Fai, WorldScientific,2003

2) “Rapid Prototyping: Theory & Practice”, Ali K. Kamrani, EmandAbouel Nasr, Springer,2006

3) “RapidManufacturing:TheTechnologiesandApplicationsofRapidPrototypingandRapidTooling”,
D.T. Pham, S.S. Dimov, Springer, 2001

4) “Rapid Prototyping: Principles and Applications in Manufacturing”, RafigNooran, John Wiley &
Sons,2006

5) “Additive Manufacturing Technology”, Hari Prasad, A.V.Suresh, Cengage,2019

6) “Understanding additive manufacturing: rapid prototyping, rapid tooling, rapid manufacturing”, Andreas
Gebhardt, HanserPublishers,2011



T. Y. B. Tech (Production Engineering) —Semester V
Open Elective I: HUMAN RESOURCE MANAGEMENT

Course Code: OEC-PE307

TeachingScheme: Examination
Scheme: Lectures: 03 Hrs. / Week Theory Paper(3Hrs) ESE: 70Marks
Practical: 00 Hrs. /Week/Batch CIE: 30 Marks
Credits: 3 Term Work: 25

Course Learning Objectives:

1. To enable the students to understand the HR Management and system at various levels in general and
in certain specific industries ororganizations.

2. To help the students focus on and analyse the issues and strategies required to select and develop
manpowerresources

3. To develop relevant skills necessary for application in HR relatedissues

4. To Enable the students to integrate the understanding of various HR concepts along with the domain
concept in order to take correct businessdecisions

Course Outcomes:

On completion of this course, the students will be able

1. Synthesizeinformationregardingtheeffectivenessofrecruitingmethods&selectionprocedures

2. Identify the various training methods and design a trainingprogram

3. Designajobdescriptionandjobspecificationforvariouslevelsofemployees.

Unit 1:
Introduction: Evolution of HRM, Obijectives, Functions and Policies.
Human Resource Planning: Uses and benefits, Man Power Inventory, Man Power Forecasting,
Methods of Man Power Forecasting, job Description, Job Specification
Unit 2:
Recruitment: Sources of Man power, Advertisement, Short Listing of Candidates calling
Candidates for selection Process.
Selection: Selection procedure — Written Test, Group Discussion. Interview — Different methods,
advantagesandlimitations,Psychologicaltesting—Advantagesandlimitations,Inductionprocedure,
Utrqnafers, promotion, exit interview, (Tutorial on written test, Group Discussion,Interviews)
nit 3:
Training and Development: Identification of Training needs, Training Evaluation, Training
Budget, Executive Development — Different Approaches, Non-executive development — Different

methods.

Unit 4:
Performance Appraisal: Components (all round performance appraisal), Methods. Advantages
and limitations of different methods, Personal Counselling based on Annual Confidential Reports

Unit 5:



Counselling and Human Resource Accounting: Characteristics, Need, Function, Types,
Suggestions for personnel development, communication function, communication process,
effective communication. Human resource records, Advantages of HR accounting,Various

methods of accounting.

Unit 6:

Industrial Relations: Indian trade union act, standing orders act, Indian factories act

Industrial Disputes And Settlement: Indian Industrial Disputes act, Industrial disputes settlement
machinery. Works committee, Board of Conciliation, Voluntary Arbitration, Compulsory
arbitration, Court of inquiry, Industrial tribunal, Adjudication.

Term Work:

1) Projects: The students will be required to work on a couple of live projects, develop and submit report on
all. One of the projects has to be presented in the class using power point presentation. The length of the
presentation must not exceed 20minutes.

2) Case Analysis: Working in groups/ individually, the students will be required to submit analyses of the
cases reflecting on the problem, genesis of the problem, probable solutions to the problem, merits and
demerits of the probable solutions, proposed solution with action plan. The analyses must be limited to
five pages. Cases to be discussed are indicated in the courseplan.

3) Assignments: Working in groups, the students will be required to develop and deliver a presentation of 20
minutes on contemporary / challenging issues worth digging deep. Suggested Topics include Learning
Organizations, Knowledge Management, HR Outsourcing, Quantifying HR, Behavioral Event
Interviewing (BEI), Global HR, HRIS, e-HR and GreenHR.

4) Classroom Activities: Working in groups/ individually, the students will be required to complete the
activity and submit a report on same at the end of theclass.

Text Books:
1) “Human Resources Management”, Dr. K Ashwathappa, Tata McGrawHill, Edition
2) “Management of Human”, CB Mamoria, Himalaya Publication,2003

Reference Books:
1) “Personnel / Human resource Management”, Decenoz and robbins,PHI,2002
2) “Industrial Relations”, Arun Monappa, TMH
3) “Human Resources Management”, VSPRao
4) “Human Resources Management”, Ravi Dharma Rao



SUBJECT NAME:
Professional Skill Development

SUBJECT CODE: PCC-PE308

Teaching Scheme: Examination Scheme:
Lectures: 00Hrs.perweek ESE: 00 Marks
Practical: 02Hrs.perweek CIE: 00 Marks
Credit: 01 Term Work: 25 Marks

Pre-requisites: NA

Course Objectives:
Enable students to imbibe all those skills that are needed to be successful in their

L professional life

Develop behavioral competencies amongst students

Develop effective communication skills in business situations
Develop effective writing and presentation skills in business situations

Enhance team building and time management skills

o o~ w N

Develop interpersonal skills

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

Effectively use techniques for self-awareness and self-development to increase
confidence in abilities

2. Strengthen soft skills to achieve success in professional career

3. Smoothly transit from student life to professional life

4. Create professional documents using MS office tools

Unitl  Technical Writing and Business Communication [02]

Informal and formal letter writing, quotations, purchase orders, enquiry letter,
invitation and acceptance letter, notice of meeting, circular, agenda and minutes of
meeting.

Unit 2 Report and Proposal Writing [02]



Unit 3

Unit 4

Unit5

Unit 6

Different types of report, structure of a report, characteristics of a good report,
project report, structure of a general format proposal, importance of a proposal.

The e-English [02]

Writing email to an unknown person, guidelines for continuing the conversation on
emails, the top ten Do’s, Business emails, marketing emails.

Team Building and Time Management [02]

Interpersonal skills, what is needed to form smart team. Different approaches to team
building. Techniques of a time management: ABC analysis, Pareto analysis.

Corporate Etiquettes [02]

Business dress and grooming, office etiquettes, telephone etiquettes, dining etiquettes,
meeting etiquettes, travel etiquettes.

Working with Professional Documents [04]
Creating professional quality documents using MS Office applications.

MS Word: Create, store, organize. Font & paragraph formatting, inserting tables,
smart art, page breaks.

MS Excel: Creating, editing, saving and printing spreadsheets, functions & formulas,
charts & graphs, filtering data.

MS Power Point: Creating slides, applying auto layouts, adding animation, slide
transitions, graphically representing data.



TERM WORK / LIST OF ASSIGNMENTS:

1. Quotation and Purchase order for the Engineeringgoods.
Agenda, notice, and minutes of ameeting.

One report based on the literature review orcomparison.

One page biodata.

o B~ w0 N

Power Point presentation based on hobby or favoritetopic.

TEXT BOOKS:
1. “Soft skills for managers”, Dr. T. Kalyana Chatravarthi, Dr. T. Latha Chatravarthi

Biztantra.

2. “Soft skills for young managers”, by Prof. M. S. Rao Wiley India Pvt. Limited.

REFERENCE BOOKS:

1. “Technical English”, Dr. M. Hemamalini, Published by Wiley India Pvt.ltd.
2. “Soft skills”, S. Hariharan MJP Publiishers Chennai , (2010).



T. Y. B. Tech (Production Engineering) — Semester VI
INDUSTRIAL HYDRAULICS AND PNEUMATICS

Course Code:PCC-PE308

Teaching Scheme: Examination Scheme:
Lectures: 3 Hrs. / Week Theory Paper (3HTrs): ESE: 70 Marks
Practical: 2 Hrs. /Week/Batch CIE: 30 Marks
Credits: 4 Term Work: 25

Practical Oral Examination: 25 Marks
Pre-requisites: Basics of Mechanical Engineering, Fluid Mechanics
Course Learning Objectives:

1. To understand and demonstrate of fluid power terms, concepts, and calculations for simple
applications.

2. Able to select components for application of fluid power (Hydraulics and Pneumatics)in
Industries.

3. To demonstrate the ability to use and apply hydraulic, Pneumatic and Electro hydraulic
schematics to build circuits.

Course Outcomes:

1. Understand application of fluid mechanics and governing laws in hydraulic and pneumatic
systems.

2. To acquaint with working principle of various components used in hydraulic and pneumatic
systems.

3. Able to study of 1ISO symbols of fluid power systems.
4. Understand selection of different components used in hydraulic and pneumatic systems.
5. Design of hydraulic and pneumatic circuits.
6. Design industrial applications of hydraulic and pneumatic circuits.
Unit-1
Fundamental concepts of fluid & Introduction to fluid power: (3)
Classification of fluids, derivation of Pascal’slaw, continuity equation and Bernoulli’s equation

Introduction to fluid power: (4)



Types, advantages and applications, ISO symbols for hydraulic and pneumatic systems;
hydraulic fluids- functions, desirable properties, grades and selection of fluid, conditioning of
fluids, study of reservoirs, strainers, filters, heat exchangers.

Unit-2
Hydraulic system elements: pumps — (4)

Types, working, characteristics and applications, power and efficiency calculations (numerical
treatment expected), types of conductors and connectors, their selection, seals and packing —
types, materials, applications, hydraulic actuators — linear and rotary - types, working, cushioning
effect, mounting, calculation of force and velocity of piston (numerical treatment expected),
system components: accumulators, intensifiers, their types, working, applications,

Control Elements: (4)

d Construction and working of pressure control valves — direct acting type, pilot operated,
sequence, counterbalancing, unloading, pressure reducing,

b) Direction control valves — types, construction and working, spool actuation methods, spool
centre positions,

0 Flow control valves — compensated and non-compensated types, construction and working.

Unit-3
Hydraulic circuits and their applications: (5)

Speed control circuits, regenerative, sequencing, counterbalancing, interlocking, synchronizing
circuits, use of accumulator and intensifier, methodology to design hydraulic circuits. |,
maintenance of fluid power system, Electro -Hydro systems: concept, working and applications
(descriptive treatment only)

Unit-4
Pneumatics: (3)

Basic principle, applications, comparison with hydraulic system, Pneumatic  system elements:
Piping, materials and pressure ratings, piping layout, calculation of pressure drop in pneumatic
line; air compressors, types, selection criteria;

FRLunit- 3



Construction and working of pneumatic cylinders and air motors- construction, working andtypes,
calculation of force and air consumption, comparison of air, hydraulic and electricmotors.

Unit-5
Pneumatic system control elements: (6)

Direction control valves- types and working, flow control valves, working of variable flow
control, quick exhaust, time delay and shuttle valve. Fluidics: Concept, study of logic gates and
applications.

Unit-6
Pneumaticcircuits: (4)

Basic circuit, impulse operation, speed control, sequencing, time delay circuits and their
applications, pneumatic clamping systems, pneumatic power tools , maintenance of
pneumaticsystem.

Term Work:
1) Verification of Bernoulli’s Theoremon Bernoulli’s apparatus.

2) Study of pressure, direction and flow control valves in hydraulics and pneumaticsusing
cut sectionmodels

3) Meter-in, Meter-out and Bleed-off, Sequencing, Counterbalancing,Synchronizing,
Interlocking, pressure reducing circuits on hydraulictrainer.

4) Manual / automatic forward — reverse, sequencing, Basic logic circuits onpneumatic
strainer.

5) Electro-Hydraulic systems- study and simplecircuits.

6) Design of a hydraulic circuit for a given application and selection of components from
commercialcatalogues.

7) At least one industrial visit to study industrial applications of hydraulics and pneumatics
with submission of the relevantreport.

Reference Books:

1) Fluid Power with Applications by A. Esposito(Pearson)
2) ABCs of hydraulic Circuits by H. L. Stewart and J. M. Storer (Taraporwala)
3) ABCs of Pneumatic Circuits by H. L. Stewart and J. M. Storer (Taraporwala)



4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)

Industrial Hydraulics by J. J. Pipenger, Hicks (McGrawHill)

Hydraulic and Pneumatic Power for Production by H. L. Stewart (IndustrialPress)

Fluid mechanics by R.K.Bansal, Laxmi publications. NewDelhi.

Oil Hydraulic Systems by S. R. Majumdar (TMH)

Industrial Hydraulics Manual by VickersSperry

Pneumatic Systems-Principles and Maintenance by S. R. Majumdar (TMH)
Hydraulic Text Book Basic Level (Festo Controls Pvt. Ltd. Bangalore, (Part N0.93281)
Pneumatic Text Book Basic Level (Festo controls Pvt. Ltd. Bangalore) (Part N0.93131)
Pneumatics and Hydraulics by H. L. Stewart (Taraporwala)
HydraulicsandPneumatics,A Technician“sandEngineer*“sGuidebyAndrewParr.
Fluid power engineering, M GalalRabie,(McGrawHill)



T. Y. B. Tech (Production Engineering) —Semester VI.
DESIGN OF JIGS, FIXTURE & DIES
Course Code:PCC-PE309

TeachingScheme: Examination Scheme:

Lectures: 3Hrs./Week Theory Paper:3.5Hrs

Practical: 2 Hrs. /Week/Batch ESE: 70 Marks, CIE: 30Marks

Credits: 4 Term Work: 25 Marks, O. E.: 25 Marks

Pre-requisites: Machine Drawing, Metallurgy, Machine Tools and Processes, Cutting Tools,
Metrology, Computer Aided Design.

Course Learning Objectives:

1) To understand the working principles of Jigs, fixtures anddies.
2) To understand the functions of Jigs, fixtures anddies.

3) To understand the design practices of Jigs, fixtures and dies.
4) To understand the locating principles of locatingelements

5) To understand the principles of clampingdevices

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

1) Use design principles while designing jigs andfixtures
2) Prepare manufacturing drawings of jigs, fixture anddies
3) Design drilling jig and millingfixture

4) Design drawing die and progressivedie.

Unit-1 Introduction to Jigs and Fixtures:

Necessity, applications and types, basic concept of jigs and fixtures for differentmanufacturing
processes, dependency of jig and fixture design onoperationsequence. 4)

Unit-2 Location and clamping system:



Location - Principles, Location by nesting and sighting, locating pins, pads, diamond pin, post
locator, adjustable supports, Vee locators,

Clamping - Principle, types of clamps like screw clamp, strap, lever, hinge type, cam operated,
toggle clamps, centralizer and equalizer clamp, multiple clamping, quick acting clamps,
pneumaticallyoperated clamps. 9

Unit-3 Design of Jigs & fixtures:

A) Design of jigs: Principles of Jig design, types of jigs- plate, template, box, channel,
sandwich, latch, turn-over, tumble jig etc., types of bushes, selection of bushes and liners,
construction of Jig and fixture bodies, use of fasteners and standard parts for assembling different
elements

B) Design of fixtures: Principles of fixture design, types of fixtures- gang, straddle, string
milling fixture etc, selection of the suitable cutting tool and machine tool for different milling
operations, design of different elements of milling fixtures like setting block, tenon, T-bolt and T-
nut etc, Introduction to different fixtures like turning/lathe fixture, welding fixture, Inspection
fixture Indexing device for jigs and fixtures, Concept of Modular Fixtures. (15)

Unit-4 Introduction to press tools:

Dies, punches, types of presses, types of dies, simple, compound, combination and progressive
dies, press tools for operations like blanking, piercing, drawing, shaving, trimming, etc., Theory
of metal cutting Miscellaneous dies like- cut off dies, trimming, shaving, bulging, rubber, lancing,
slitting, horn type, side cam dies, bending, forming, curling dies etc. (theoretical treatment only)
(10)

Unit-5 Design of die of progressive die for cutting operations:

Fourteen steps of die design - cutting force and blank holding force estimation, punch and die
clearance, scrap strip layout, design of punches, design of dies, pilots, strippers, stock stops, finger
stops, auto stops, center of pressure, selection of die set etc (8)

Unit-6 Design of drawing die:

Blank size determination, no. of draws, stage wise achievement of drawn component, stage wise
component drawings, drawing radii and clearance, drawing forces, defects in drawing, (6)

Term Work:
The term work shall consist of the following.

A) Study of various elements of jigs andfixtures



B) All Design and Drawing mentionedbelow

1) Design and drawing of two drilling / reaming jigs. (Details of at least one A2 size sheet
showing manufacturing drawing with tolerances, material specification and heattreatment.)

2) Design and drawing of two milling fixtures. (Details of at least one A2 size sheet showing
manufacturing drawing with tolerances, material specification and heattreatment.)

3) Design and drawing of one progressivedie.
4) Design and drawing of one drawingdie.

C) Design and drafting using any CAD software for above any one Jig, fixture or die showing
assembly

D) At least one industrial visit to study industrial practices related to the subject and submission
of the visit report.

TextBooks:

1) Tool Design, Donaldson, TMH

2) Tool Design, Pollock, Reston Pub. Co. Inc.

3) An Introduction to Jig & Tool Design, M.H.A. Kempster, ELBS
4) Fundamentals of Tool Design, Ed. Frank Wilson, ASTME, TMH
5) Jigs and Fixture Design Manual, Henrikson, Industrial Press, NY
6) A Text Book of Prod. Engineering, P. C. Sharma, S.Chand

7) Techniques of Press Working of Metals by Eary and Reed

Reference Books:

1) Handbook of Die Design- Suchy, McGrawHill

2) Die Design Fundamentals, J. R. Paquin, R. E. Crowley, Industrial Pressinc.
3) Jigs and Fixture, P. H. Joshi, Tata Mc-Graw Hill Pub.Co.

4) CMTI Machine Tool Design Handbook, TMH

5) Design Data Handbook —PSG College of Tech.,Coimbtore



T. Y. B. Tech (Production Engineering) —Semester VI.
INDUSTRIAL MANAGEMENT & QUALITY MANAGEMENT
Course Code: PCC-PE310

TeachingScheme: Examination Scheme:
Lectures: 3 Hrs. / Week Theory Paper(3 Hrs): ESE: 70 Marks
Practical: 2 Hrs. /Week/Batch CIE: 30Marks
Credits: 4 Term Work: 25

Pre-requisites: Knowledge of Statistics and management is required.

Course Objectives: A Student should be -

1) Able to describe knowledge of functions of industrial management and an ability toidentify,
formulate and solve industrial managementproblems.

2) Able to know behavior at workplace and role of supervisor inindustry.

3) Able to demonstrate to the core concepts and the emerging trends in QualityManagement.

4) Able develop hands-on-skills on tools & techniques of Quality Management for industrial
problem- solving.

5) To student should able to demonstrate implementation and documentationrequirements for
Qualitysystem.

6) To choose and demonstrate the statistical process control to describe a qualitysystem
Course Outcomes: A Student should have-

1) Ability to describe management aspects.

2) Ability to describe functions of management.

3) To define quality and explain the evolution of quality

4) To select and explain tools and techniques for problem solving.

5) To select and explain management tools used for problem solving.

6) To choose and demonstrate the statistical process control to describe a quality system



Unit 1 Functionsof Management [08]

Definition of Management, Management environment. Planning — Need, Objectives, Strategy,
Policies, Procedures, Steps in Planning, Decision making Forecasting. Organizing — Process of
Organizing importance and principle of organizing, Departmentation, Organizational relationship,
Authority, Responsibility, Delegation, Span of control. Staffing — Nature, Purpose, Scope, Human
resource management, Policies, Recruitment procedure training and development, Appraisal
methods. Leading — Communication process, Barriers, Remedies, Motivation, Importance,
Theories,Herzberg stheory,Maslow*stheory, McGrager“stheory, Leadershipstyle. Controlling

— Process, requirement for control Management, Accountability.

Unit 2 Marketing Management, Materials Management [06]

! Marketing Management: Marketing Concepts —Objective —Types of markets — Market
Segmentation, Market strategy — 4 AP*s of market, Market Research, Salesmanship,
Advertising.

. Materials Management: Definition, Scope, advantages of materials management,
functions of materials management, Purchase Objectives, 5-R Principles of
purchasing, Functions of Purchase department, Purchasing cycle, Purchase policy and
procedure, Evaluation of PurchasePerformance.

Unit 3 Production, Quality management & industrial psychology [06]

Primary and secondary objectives, functions, organization, types and procedure of purchasing.
Basic concepts of psychology, industrial psychology, scope, causation of behaviour, individual
differences, differences in psychological characteristics — intelligence, interest, physique, learning
ability, perception, concept of psychological test .Quality Management : Principles and Practice
Definition, basic approach, gurus of TQM, TQM Framework, awareness, defining quality,
historical review, obstacles, benefits of TQM. 3Hrs. Leadership Definition, characteristics of
quality leaders, leadership concept, the Deming philosophy, role of TQM leaders, core values,
concepts and framework, strategic , decision making,

Unit 4 Quality Management Tools [06]

Why-Why analysis, nominal group technique, affinity diagram, interrelationship digraph, tree
diagram, prioritization matrices, process decision program chart, activity network diagram.

Unit 5 Statistical Process Control [06]



Pareto diagram, process flow diagram, cause and- effect diagram, check sheets, histograms,
statistical fundamentals, Control charts, state of control, out of control process, control charts for
variables, control charts for attributes, scatter diagrams, case studies.

Unit 6 Quality Improvement [06]

ISO 9001:2015 & IATF, 1SO 14001, 1SO 45001: 2018, ISO 22000:2018 Only clauses introduction
Single parameter experiments, Orthogonal array, Analysis of Variance ANOVA (one - way),
Process capability, Correlation analysis and Linear regression models.

Tutorial work:

1. Assignment of problems on Quality lossfunction.

2. Case study using any quality controltool.

3. Industrial case study on Variables control charts (X-bar &Rcharts).
4. Industrial case study on Attributes control charts(P-chart).

5. Process capability study. 1ISO 9001:2015 & IATF, ISO 14001, 1SO 45001: 2018, 1SO
22000:2018 & one pagereport.

6. Single parameter experiment and statistical inferences using one-wayANOVA.
Textbooks:
1] Dale H. Besterfiled, “Total Quality Management”, Pearson Education Asia
2] Rose, J.E. Total Quality Management, Kogan Page Ltd. 1993.
3] John Bank, The essence of total quality management, Prentice Hall, 1993.
4] Masaki Imami, KAIZEN, McGraw Hill, 1986.
5] Phil Crosby, Quality Without Tears, McGraw Hill
6] Six Sigma: Hemant Urdhwareshe Statistical Process Control
7] Design and analysis of experiments, Douglas C. Montegomery, WILEY INDIA publications.
8] Total Quality Management, B.SentilArasu, SCITECH publications.
9] Total Quality Management, NVR Naidu, NEW AGE INTERNATIONAL PUBLICATIONS.
10] Quality Engineering Using Robust Design, Madhav S. Phadke

11] Statistical Quality Control, M. Mahajan, DhanpatRai& Co.



12] Research Methodology, C.R.Kothari, New Age International Publications. .
Reference Books

1. Management by James A. F. Stoner, R. Edward Freeman,PHI

2. Management Today: Principles and Practice by Gene Burton and Manab Thakur, TMH

3. Essentials of Management by Koontz and O“Donell, TMH

4. Organizational Behavior by Keith Davis,TMH

5. Management (Tasks, responsibilities and Practices) by Peter Drucker, Harper Business

6. Production Management by Lockyer, ELBS

7. John Bank, The essence of total quality management, Prentice Hall,1993.

8. Greg Bounds and Lyle Yorks, Beyond Total Quality Management, McGraw Hill,1994.

9. Managing For Total Quality ,N. LOGOTHETIS, PrenticeHall



Shivaji University, Kolhapur.
T.Y.B. Tech (Production Engineering) —Semester VI.

Course Code:PCC-PE311
5. MACHINE TOOLDESIGN

TeachingScheme: Examination Scheme:
Lectures: 3 Hrs. / Week Theory Paper(3 Hrs): ESE: 70 Marks
Practical: 2 Hrs. /Week/Batch CIE: 30Marks
Credits: 4 Term Work:25

Pre-requisites: Workshop Practice, Theory of Machine-I

Course Objectives:
1. To understand core concepts of Machine Tool & Product Design.

2. To understand the basic approach for designing machine tool components and implement the
appropriate method.

3. To compute the power requirements of various machine tools.
4. To learn to design quality based manufacturing system.

5. To learn to design a product using innovative concepts of Product Design

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

1. Apply the concepts of machine tooldesign.
2. Select the correct design approach & design the important components of machinetools.
3. Calculate the forces acting and the subsequent power requirements of machinetools.

4. Specifically design the critical components comprising a manufacturing system & emphasize on the
quality of thesystem.

5. Analyses the various phases of the design cycle sequentially and envision the concept of “Scratchto
Market” w. r. t aproduct.



Unit-1
Introduction to Machine & Machine Tool

Types, capabilities, features of construction like working &auxiliary motions in machine tools,
parameters defining the working motions of a machine tool, machine tool drives, general requirements of
machine tool design, methodology for machine tools design considering quality, quantity of production
and economicaspects.

Principle of Machine Tool Design from the point of view of quality, production rate, strength, rigidity,
assembly, ergonomics, aesthetics, maintenance and interchangeability (6)

Unit-2
a) Analysis offorces

Forces affecting machine tool elements, determination of motive power for different operating
conditions, use of handbooks. 2

b) Design considerations and selection of standardcomponents

Drive systems with pulleys, belts, ropes and chains; selection of oil seals, gaskets and electric motors
from standard catalogues. 3

Unit-3
Kinematics of Machine Tools

Classification of various driving systems, basic considerations in the design of drives, aims of speed &
feed regulation, stepped regulation of speeds, design of gear box, laws of stepped regulations, selection
of range ratio, G.P. ratio, break up of speed steps, structural diagram, Ray diagram & speed chart, design
of feed box, machine tool drives using multiple speed motors, general recommendations for developing
gearing diagram, determining the number of teeth on gears, step less regulation of speed and feed rates.

(8)
Unit-4
a) Design of Spindle &SpindleSupport

Functions of spindle unit and requirements, materials and construction, spindle ends, spindle support,
design calculations, mounting arrangements of spindle bearings, spindle bearing lubrication. (3)

b) Selection of Machine ToolBearing

Journal, rolling and hydrostatic bearings, basic principles, assembly, mounting and maintenance,
procedure for selection of bearings from manufacturers catalogue based on load and life
considerations 4

Unit-5
a) Design of Machine ToolStructures

Functions of machine tool structures and their requirements, design criteria, materials, static and
dynamic stiffness, profiles of machine tool structures, basic design procedure, design of beds, columns,
housings, rams etc, Causes of vibrations in machine tools and methods of elimination. 4)



b) Design of Guideways

Functions and types of guide ways, materials, design criteria and calculations of slide-ways based on
wear and accuracy, design of anti-friction guide ways, hydrostatic and hydrodynamic lubrication of guide
ways. 4)

Unit-6
a) Product Design andDevelopment

Product design by evolution and innovation, essential factors of product design, analysis of the product,
product characteristics, 3 S“s — simplification, standardization and specialization, basic design
considerations, functional design practice, product value, design for safety, reliability and environmental
conditions, ergonomic design of controls and displays, introduction to rapid prototyping. 3

b) Intellectual Property Rights(IPR)

Trademarks, copyrights, patents anditsprocedures. 2

Term Work:

1) Design of a gear box for speed and feed drive, design of shafts and gears with assembly
drawing.

2) 2) Selection of bearings from manufacturer’s catalogue

3) Study of different machine tools from the point of view of types of machineparts.
4) Exercise on design of machine tools from ergonomic aspects suitable inIndia.

5) One case study on product design and development. (Report to besubmitted)

6) Assignment on IPR with casestudy.

Text Books
1) Basic and Applied Thermodynamics by P.K.Nag ( TMH).
2) Thermal Engineering by R.K. Rajput ( Laxmi Publications).
3) Thermal Engineering by P.L. Ballaney ( Khanna Publishers).
4) Thermal Engineering by B.K. Sarkar ( TMH).

5) Thermal Engineering by Kodandaraman ( New Age International Publication).

Reference Books
1) Machine tool design by N.K.Mehta ( TMH).

2) Principles of machine tools by Gopal Chandra Sen and Amitabh Bhattacharya (New
Central BookAgency).



3)
4)
5)
6)
7)
8)
9

Machine Tool Design Handbook, C.M.T.I, Bangalore,(TMH).

Design Data Handbook, PSG College of Tech.,Coimbatore.

Design of Machine Tool, Dr. S. K. Basu (OxfordIBH)

Design of Machine Elements, Dobrovalsky.

Design of Machine Elements, V. B. Bhandari, Tata McGraw-Hill Publishing CompanyLtd.
Elements of Machine Design, N. C. Pandyaand C. S. Shaha, Charotkar Publishing House
Design Data Handbook, K. Mahadevan and Balveera Reddy, C.B.S Publishers &Distributors.

10) Engineering Design, a Materials and Processing Approach, G. Dieter, Tata McGraw- Hill

Publishing CompanyLtd.

11) Product Design and Manufacturing, (3/e), A. K. Chitale and R. C.Gupta, Prentice Hall of

India Pvt.Ltd.

12) Catalogues of Bearing Manufacturers, example, S.K.F, NACHI, TIMKEN, NRBetc.



T.Y.B. Tech (Production Engineering) —Semester VI.
CAM LABORATORY AND CNC WORKSHOP PRACTICE
Course Code: PCC-PE312

TeachingScheme: Examination Scheme:
Practical: 4 Hrs. /Week/Batch Term Work: 50
Credits:2

Pre-requisites: Computer Aided Solid Modeling, Advanced machine tools &
Processes

Course Learning Objectives: - A Student shouldbe
1) Able to study the Computer Aided Manufacturing Fundamentals and Procedure
2) Able to study advanced features of Computer Aided Manufacturing practices followed
in the industry
3) Able to prepare Part Programs

Course Outcomes: The student should have

1) Ability to demonstrate the knowledge of advanced features of Computer Aided
Manufacturing practices followed in theindustry.
2) Ability to use the techniques, skills, and computer aided tools necessary foradvance

engineeringpractice

Contents & Term Work:
1) Selection of cutting parameters including tool specifications for various operationson

CNC machines—Turning Center andMachiningCenter. (2)

2) Study of the features of the controller of the CNC machines (e.g. FANUC,SINUMERIC,
MAZAK etc.) including Tool offsets, WearCompensationetc. 2

3) CNC Part Programming - Detailed Manual part programming on Turning Center and

machining centers using G & M codes for various operations on CNCmachines—



a) CNC Part Programming for Turning Center: Stock Removal Cycles: Facing andturning,

Finishing Cycles, Drillingcycles.

b) CNC Part Programming for Machining Center: Canned Cycles, Pattern Repeat cycles,Sub
programming and sub routines, Rotation of Coordinate System, Polar coordinate system.(12)

4) Generating and simulating CNC part programs from the CAD models (at least two
exercises each). Preparing a suitable CAD model for a part to be turned and generating the
CNC part program to machine the same on a CNC Turning Center from the given form of
raw material using suitable CAM software and a post processor. Simulation of the above

programs using any suitable CNCsimulationsoftware. (8)

5) Preparing a suitable CAD model for a part to be machined and generating the CNC part
program to machine the same on a CNC machining center (vertical/horizontal) from the
given form of raw material using suitable CAM software and a post processor. (2
dimensional machining like turning, facing, threading, drilling, face/slot milling etc, and

rectangular, circular pockets, cavities) (12)

6) Generating a simple part program using CAM software and executing it on a CNC
machine (at least one exercise each) on CNC lathe and CNC machining center.
(12)

IMPORTANT NOTES:

1) During CNC practice each student has to perform the machining of at least two parts of
the assembly undertaken during the Workshop Practice-V of B.E. (Prod) Sem-5 on CNC
Turning Center or CNC machining center.

2) Each student shall perform the CNC programming for a separate component as referred in
point 6above.

3) The external practical examination shall include execution of one assigned job & its
operation on CNC Turning Center or CNC machining center followed by an oral

gxamination.



4) The print outs of CAM & CNC programs and relevant reports of the abovementioned

laboratory work shall be included in thejournal.

Reference Books:

1) Jon Stenersonand Kelly Curran—Computer Numerical Controll, Prentice-HalllndiaPvt.
Ltd. New Delhi,2008

2) lbrahimZeid —CAD/CAM — Theoryand Practice McHill, International edition, 1998

3) P. N. Rao —CAD/Cam principles and operations, Tata McGrawHill

4) Thomas M. Crandell —CNC Machining and Programming, Industrial Press ISBN-0-831-
3118-7

5) Bedworth, Wolfe and Henderson-Computer aided design and manufacturing,McGraw
Hill.

6) A.Ghoshand Malik—Manufacturing Science Affiliated East West Press Pvt. Ltd

7) TilakRaj—CNCTechnologyandProgrammingl,DhanpatRaiPublicationCompany.

8) Robert Quesada, T. Jeyapoovan —Computer Numerical Control: Machining andTurning
Centersl, PearsonEducation.

9) Programming Manuals of various CNC machines (Lathes and Machining Centers)e.g.
FANUC, SINUMERIC, MAZAKGetc.

10) Catalogs of Commercial Tool Manufacturers e.g. SANDVIK, KENNAMETAL,ISCAR,
TAEGUTECH, MITSUBISHIetc.

11) Manuals of CNC Simulation and CAM Software.

12) Reference Manuals of controllers like FANUC, Siemens, Mazak,etc.



T.Y.B. Tech (Production Engineering) —Semester VI
Open Elective 11: ENTREPRENEURSHIP DEVELOPMENT

Course Code: OEC-PE314
TeachingScheme: Examination
Scheme: Lectures: 03 Hrs. / Week Theory Paper(3Hrs) ESE: 70Marks
Practical: 00 Hrs. /Week/Batch CIE: 30 Marks
Credits: 3 Term Work: 25

Course Learning Objective:
To familiarize students with fundamentals of Entrepreneurship and to encourage them to become
successful entrepreneurs.

Course Outcomes:
The students shall demonstrate the knowledge of Entrepreneurship and shall be motivated to
become successful entrepreneurs.

Unit 1:

Entrepreneurship: Definition of Entrepreneur andEntrepreneurship, entrepreneurial
process, Entrepreneurship and economic development, job creation, Indian scene.
Entrepreneurial Motivation: Self-disclosure, personality effectiveness, risk taking,
entrepreneurial competencies,casestudies. 2

Unit 2:

Small Scale Units: Concept and definition, role of S.S.I. in Indian economy, government
policies andfacilities.

Planning Small Scale Business: Business opportunity identification, idea generation, ideas from market
place, market assessment, demand estimation.

Small Business Management: Techniques of marketing, materials, production, manpower and
financial management, crisis management, working capital management, fixed capital assessment,
cash flow analysis, ROI, techniques of decision making.

Demand Analysis: Demand Theory and Analysis — Individual demand and Market demand —
Factors determining demand — Elasticity of demand — Price Elasticity - Income Elasticity — Cross
Elasticity — Elasticity and Decision — making (Analytical problems). Demand estimation:Linear
regression, Interpreting coefficients, Interpreting regression fit, Omitted variables, Log linear
estimation. (7

Unit 3:

Managerial Economics: Introduction to Economics, Kinds of Economic Decisions, Significance
and applicability of Managerial Economics in decision making, Role and responsibilities of
Managerial Economics, Economic principles relevant to managerial decision making,
Opportunity cost, Production



possibility curve, Concept of increments and Margin, Discounting principle. (Numerical Problems)

Business Accounting: Study of Balance sheets, Profit and Loss statements. Need, format of
Trading and Profit and Loss A/c., Items to be recorded on the Debit and CreditSideof Trading and
Profit and Loss A/c, Preparation of Trading and Profit and Loss A/c. Need, format of Balance
Sheet, identification of Accounts to be written on liabilities and Assets side, Preparation of Balance
sheet. (Analytical Problems) @)

Unit 4:
Government Support Organizations:
The detailed study of the government support system for the entrepreneurship development.
a) Central Government
b) State government
¢) Financial support organizations
d) Government schemes and procedures 3)

Unit 5:
Business plan preparation: Meaning of business plan, project parameters, information sources of
economical and technical knowhow, selection of location, identification of raw material, suppliers,
plants/machinery, process, manpower and other inputs such as power, water etc. Preparation of project
report including the following aspects. Analytical calculations for decision making at each of the
following shall beincluded.-

1) Selection ofproduct.

2) Process and plant and machineryselection.

3) Site selection and Plant Layout planning.

4) Financial viabilityanalysis.

5) Marketing and distribution ofgoods.

6) Study of probable reasonsoffailure. (6)

Unit 6:
Statutory Requirements: Factories Act 1948, Industrial disputes Act 1947, Indian Contract Act,
Indian sales and Goods Act, Indian Partnership Act, Central Excise, Sales tax, Income Tax Act,
Value Added Tax (VAT).

Business Aspects: Business ethics, export environment, procedure and documentation, venture

capital financing, intellectual property act, patents, GATT. 3

Term Work:

Minimum Six exercises / case studies based on the topics below. Assignment No. 2,4 & 6
shall include the analytical problems.

1. Study of Government policies and procedures to startSSI.

2. Study of Calculations of working capitalrequirements.

3. Study of resources and procedures to get financialassistance.

4. Study of taxprocedures.

5. Study of exportprocedures.

6. Study &Preparation of project feasibility report for the manufacturing of aproduct.

Reference Books:
1. Developing New Entrepreneurs - Entrepreneurship Development Institute of India,Ahmedabad.



N

. Handbook of NewEntrepreneurs
. Management of Small Scale Industry - Vasant Desai (Himalaya Publication)

. Entrepreneurship Playing to Win- Gordon Betty (Taraporwala & Co.)Motivating Economic Achievement-
David C. McClelland, David G.Winter

5. Industrial Maharashtra- Facts, Figures and Opportunities (M.1.D.C.Mumbai).

6. Project Planning &Entrepreneurship Development - T. R.Banga

7. Dynamics of Entrepreneurial Development & Management- Vasant Desai (Himalaya Publication)

8

9

A W

. S.S.1. and Entrepreneurship- Vasant Desai (HimalayaPublication)
. Petersen and Lewis :Managerial Economics, 4/e, Pearson/PHI, 2002. 2. Managerial Economics, Ahuja.
H.L, S. Chand, NewDelhi.
10. M.L. Trivedi: Managerial Economics, Tata Mc-Graw Hill, New Delhi2004.
11. Pindyck Rubin feld&Mehta,-Micro Economic, Pearson
12. Ramachandran,andKakani,-HowtoAnalyzeFinancialStatements|l, TataMcGrawHill
13. Palat,Raghu,-HowtoReadAnnualReportsandBalanceSheetsll , JAICOP ublishingHouse
14. DashA P.,-FinancialWisdom-FinanceforNon-FinanceExecutivesll,BiztantralSBN978-81-7722- 378-1



T. Y. B. Tech (Production Engineering) —Semester VI
Open Elective 11: SUPPLY CHAIN MANAGEMENT

Course Code: OEC-PE314
TeachingScheme: Examination
Scheme: Lectures: 02 Hrs. / Week Theory Paper(3 Hrs)  ESE: 70Marks
Practical: 02 Hrs. /Week/Batch CIE: 30 Marks
Credits: 3 Term Work: 25

Course Objective:

To study the fundamentals and applications of various techniques of Supply Chain Management
in practice.

Course Outcome:

The students shall have the knowledge of the fundamentals and applications of various techniques
of Supply Chain Management in practice.

Unit-1:
Introduction to Supply Chain Management: Building a Strategic framework to Analyze Supply Chains:
Understanding the supply chain, supply chain performance, Supply chain drivers &obstacles. (3)

Unit-2:
Planning Demand &Supply in Supply Chains: Demand forecasting in supply chain, aggregate
planning insupply chain, planning demand & supply in supply chains. 4)
Unit-3:

Planning & Managing Inventories in a Supply in Supply chains: Managing economies of scale in a
supply chain: cycle inventory, managing uncertainty in supply chain: safety inventory, determining optimal
level ofproductavailability. (4)



Unit-4:
Design consideration in Supply Chain: Transportation, Network Design, & Information technology in
a supply chain: Transportation in supply chain, facility decisions: network design in a supply chain,
information technology in a supply chain. (5)

Unit-5:

Supply Chain Coordination Logistics in SCM: Coordinating in a Supply Chain & role of E-Business:
Coordination in a supply chain, E- business & the supply chain.

Logistics In Supply Chain Management: Introduction, Strategy, Transportation Selection, Trade-
off, Models for Transportation and Distribution, Third Party Logistics,, Overview of Indian
InfrastructureforTransportation. (5)

Unit-6:

Financial consideration in Supply Chain:Financial factors InfluencingSupply Chain Decisions:
Financial evaluation of supply chain decisions, the impact of financial factors on supply chain
decisions, evaluating supply chain decisions usingdecisiontrees, 4)
TermWork:

Any six assignments based on the above syllabus (One from each unit)

Text Books:
1. SunilChopra&PeterMeindl,—SupplyChainManagement:Strategy,Planning,& Operation, Addison
Wesley Longman.
2. A.J.Vanweela,—Purchasing&SupplyChainManagementlCengagelearning(Nov2004)ISBN
1844800245

Reference Books:

1. R.H.Ballou,-SupplyChainManagementliPearson[2007]ISBN8131705846B.E.Production Engineering — S
/' W - 2008 Proposed Syllabus Page 36 0f42

2. Simchi-Levi,Kaminsky,-Designing and Managing the Supply Chain, Concepts Strategies and Case
Studiesl, 2nd edition, Tata McGraw Hill, ISBN0-07-058666-7

3. R.Monczka,-Purchasing & Supply Chain Management CENGAGE learning business
Press.,ISBN140801744X



T.Y.B. Tech (Production Engineering) —Semester VI.
RESEARCH SEMINAR
Course Code: PCC-PE314

Teaching and Examination Scheme:
Practical: 2 Hrs. /Week/Batch Credits :1 Term Work:25

Course Learning Objectives: A Student should be -

1) Able to explain different researchtechniques

2) Able to complete literaturereview

3) Able to write systematicreport.

4) Able to prepare and deliver presentation before a group of peers andfaculty

Course Outcomes: A Student should have-

1) Ability to conduct minorresearch

2) Ability to complete literaturereview

3) Ability to compile systematicreport

4) Ability to prepare and deliver apresentation
Content and Term Work

Before the end of Semester VI each student will deliver a research seminar on a subject related to
production engineering. Seminar topic shall be latest and ahead of the scope of curriculum.
Preferably topic shall be related to tentative project work (to be finalized in semester VII).
Research seminar guide shall help the students in selection of topic.

Student shall systematically prepare and submit at least 30 page report of research seminar work
in duplicate, typed on A4 size sheet in a prescribed format and bound. The report shall be
verified by seminar guide considering latest research in area selected by student. Major content
of the report shall have literaturereview.

The student shall present the research seminar before the group of peers & faculty. The
performance of the student shall be judged by seminar guide along with one more teaching staff
on the basis of the contents, literature review, research problem, research objectives, research
methodology, result and conclusion.



T.Y.B. Tech (Production Engineering) —Semester VI.
MINI PROJECT
Course Code: PCC-PE315

TeachingScheme: Examination Scheme:
Term Work: 25 Marks
Practical: 2Hrs. /Week/ Batch Credits: 2

Practical Oral Examination: 25 Marks

Course Learning Objectives: A Student should be -

Able to encourage hands-on working skills by fabricating simple working mechanisms
illustrating technical principles.

Term Work:

A group of maximum four students will design and fabricate one simple working mechanism
involving mechanical or electromechanical components / sensors. (Mechanisms already proven
may also be taken up.) For example : Gear trains, shaft bearing assembly, mechanisms with
lower and higher pairs, water level indicator, Screw jacketc.

Assessment scheme: Fabrication of model and Presentation: 15marks

Report (10 — 15 pages, typed on A4 sheets): 10 marks

Total: 25 marks
Reference Books:

1. Machines and Mechanisms (Mir Publications, Moscow)



