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B.E. IV SEM VII (MECHANICAL)
M-701 PRODUCTION TECHNOLOGY
	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	50
	150


Metal Cutting :​

Cutting Tool Material : Desirable properties, names and their compositions, red hot hardness temperatures, permissible and economical cutting velocities, properties and applications.

Types of cutting tools : Solid, brazed tipped and mechanically clamped inserts, types of inserts.

Tool geometry and Force analysis : 

Single point cutting tool, Drill, multiple point cutting tool and form tools, reference planes, ASA system, Orthogonal rake system and Maximum rake system, Tool signature and influence of each elements on machining

Theory of metal cutting : Orthogonal and oblique cutting, mechanics of chip formation and types of chips produced, chip thickness ratio, shear plane angle and its effect, forces, coefficient of friction, shear strain, power in machining, Merchant circle diagram and its assumptions and use, chip breakers, tool dynamometers, tool wears and methods of tool failure, tool life, significance of temperature and sources of heat generation, temperature measurement, cutting fluids and their properties, economics of machining, machinability and its evaluation.

Design of press working tools :
Cutting operation, types of die cutting operation, piercing die design, blanking die design, compound die design, scrap strip layout for blanking, evolution of a blanking die.
Analysis of machine tools : ​
Working and auxiliary motions in machine tools.

Design and analysis of machine tool elements like bed, structure, slide-ways and guide ways and spindle, selection of material, static and dynamic stiffness, and dynamic rigidity. Drives in machine tools, stepped regulation of speed and feed, A.P. and G.P. series, layout of spindle speeds saw tooth diagram, structure, ray diagram and calculation of gear teeth and shaft diameter.
Semi Automats and Automats :
Capstan and turret lathes, classification of automats, specifications, tooling equipments, bar stock feeding methods, universal chucking equipments, tool layout for turret, capstan and automats, single spindle and multi spindle automats, bar type and chucking type machines their principles of working constructional details and tool setting, Design of cam for single spindle automat.
Transfer machines :​
Introduction, product design for transfer machine selection, selection of transfer devices, classification, function of in-line transfer machine, transfer methods in the in-line transfer machine like rotating bar, walking beam and pawl type, and transfer machine control systems.
Modern machining Processes :
Purpose, need and classification and aspects considered in selection of a process.

Principle, construction, working, process parameters and their influence on machining, selection of parameters and product applications of the following processes: ​ 

Ultrasonic machining, Abrasive jet machining, Water jet machining, Chemical machining, Electro chemical machining and grinding, Electro discharge machining, Plasma arc machining, Laser beam machining, Electron beam machining and Hot machining.
Gear and Thread manufacturing :​

Gear manufacturing : Classifications of methods, generating methods, gear hobbing, gear shaping and gear finishing process and quality of gear.

Thread manufacturing : Thread milling, thread grinding and thread rolling, Thread rolling machines and quality of thread.
Jigs and Fixtures :
Usefulness and principles of jig-fixture design, principles of location, types of locators, types of clamping devices, types of bushes, selection of locators, clamps and bushes, types of jig, their relative merits, demerits and applications, materials for various elements of jig-fixture, design of milling, turning and boring fixtures, testing of jig-fixture and economics of jig-fixture.
Tracer controlled Machine tools :
Introduction, mechanical copying machine, hydraulic tracing devices, electric tracing systems and automatic tracing.

Term Work: The term work shall be based on the topics mentioned   above.

Practical / Oral: The candidate shall be examined on the basis of term-work.

Books:
1. Production Engineering & Science- by P.C.Pandey & C.K.Singh , Standard Pub.


2. A Text Book Of Production Engineering- by P.C.Sharma, S. Chand & Co. Ltd 
3. Experimental Methods in Metal Cutting by Venkatesh .

4. Theory Of Metal Cutting bBy M.C.Shaw

5. Fundamentals Of Tool Design – American Society Of Tool Manufacturing

6. Manufacturing Science - by Amitabh Ghosh And Malik, Affiliated East West Pub.

7. Tool Design by Donaldson, Tata McGraw Hill

8. Production Technology by HMT
B.E. IV SEM. VII (MECHANICAL)
M-702 DESIGN OF MACHINE COMPONENTS

	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	3
	100
	4
	-
	25
	50
	175


Design Considerations : 

Manufacturing and assembly considerations, Design of components for casting, welding, forging, hot and cold working, machining, welding etc. assembly considerations in design. Design for creep – thermal considerations – wear considerations in design, stress concentration in machine elements

Selection of Materials  for various applications   

Application of standardization : in machine design preferred numbers – preferred series – derived series- limits fits and tolerances and their applications in design.
Design of welded joints :
Weld design for fillet joints – lap joints - butt joints and eccentrically loaded welded joints.
Design for strength, design for rigidity : 

Design of shaft based on rigidity. Hertz contact stresses and its applications in design, Theories of failures and their applications.
Fatigue loading : 

Completely reversed or cyclic stresses – stress – cycle (S-N) curves – fatigue and endurance limit – effect of surface finish, size and loading etc. on endurance strength, Finite and infinite life – design for finite and infinite life, stress concentration, notch sensitivity and fatigue stress concentration factor – factor of safety for fatigue loading – Gerber, Goodman and Soderberg criteria for design of parts subjected to variable loading. Combined variable normal and shear stresses – applications of fatigue loading for design of shafts, axles etc. Bolts with initial lightening under static and fatigue loading.
Design of power screws : for machine tools, screw press and other applications
Design of pressure vessels : 

Classification of pressure vessels – design of thing cylindrical and spherical shells subjected to internal press design of thick cylindrical shell subjected to internal and external pressure – compound cylinders subjected to internal and external pressure. Design of interference joints – press / shrink fitted assemblies – Design of cylinder covers, cover plates, pipes – pipe flanges for pipe joints.
Belt and chain drives : 

Types of belt drives – selection of belt drives – type of belts, materials for belt and their properties – velocity ratio, center distance and length of belt for various types of belt drives – power transmitted by flat and V belts drivers – design of belt drivers – selection of flat and V belts using manufacturers catalogues. Design flat and V belt pulleys. Types of chains used for power transmission – selection of standard roller – bush chains and sprockets for power transmission by chain drive using standard data. Stresses in the elements of chain drive.
Design of clutches : 

Positive clutches, friction clutches, design of cone, single and multiple and centrifugal clutches, application of friction clutches in automotive and industrial machinery.
Design of brakes : 

Design of band brake, external and internal shoe brakes internal expanding shoe brakes – design of disc brakes, application in automotive and industrial machinery.
Term Work:
1. Exercise on material selection of various machine elements

2. Preparation of design report consisting of one of the following problems along with Auto CAD drawing (parts and assembly).

· Spring loaded safety valve.

· Brakes – external shoe brake, internal expanding shoe brakes, band brake.

· Clutches – cone, disc, single plate. Multiple and centrifugal clutches.

· Belt drive for industrial applications.

· Hydraulic cylinders.

· Hydraulic press.

· Power screw applications – such as fly press, screw press etc.

· Another topic covered in above topics.

3. Preparation of design report for at least six minor problems sout of which at least one 

problem may be solved by computer programme.

Practical / Oral: The candidate shall be examined on the basis of  term-work.

Books:

1. Design Of Machine Elements by V B Bhandari., Tata McGraw Hill Pub

2. Machine Design by Sharma & Agrawal., S.K.Kataria Pub.

3. Mechanical Engineering Design by Dr. Sadhusingh., Khanna Pub.

4. Mechanical Engineering Design by Joseph Shiglay, Mc-Graw Hill 

5. Elements Of Machine Design by Pandya and Shah, Charotar Publishing House

6. Mahcine Desing Vol. I & II by Patel, Pandya, Sikh & Rajput., C.Jamnadas & Co

7. Machine Design by R K Jain, Khanna Pub.

8. Design Of Machine Elements Vol. II& III by Farazdak Haideri, Nirali Prakashan,Pune

9. P S G Data Book.

B.E. IV  SEM VII (MECHANICAL)
M-703 HEAT & MASS TRANSFER

	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	25
	150


Conduction : 

Fourier’s law of heat conduction, derivation of generalized equation in the Cartesian, cylindrical and spherical co-ordinates, one dimensional steady state conduction. Thermal conductivity of metals, refractory and building materials, liquids & gases. Temperature distribution and heat flow in steady state through plane, cylindrical and spherical walls with constant and variable thermal conductivity, composite walls, electrical analogy, transient heat conduction, critical thickness of insulation.
Convection : 

Newton – Rikhman law, dimensional analysis applied to forced and free convection, Dimensionless numbers & their physical significance, empirical correlations for free and forced convection. Hydrodynamic boundary layer, continuity and momentum equations, Blasius solution for laminar boundary layer, Von – Karman integral momentum equation, thermal boundary layer, energy equation for thermal boundary layer, use of Pohlh’ausen solution for energy equation, integral energy equation.
Radiation : 

Concept of radiation, absorptivity, reflectivity & transmissivity, black, white and grey surfaces, emissive power & emissivity. Laws of radiation – Planck, Stefan – Boltzman , Wein’s displacement, Kirchoff. Intensity of radiation & solid angle, Lambert’s cosine law, shape factor. Radiation exchange between non black bodies, radiation shield, heat  exchange between two grey surfaces, electrical analogy.
Heat transfer from extended surface :
 Heat flow through rectangular fin, Heat dissipation from an infinitely long fin, fin insulated at tip and fin losing heat at the tip, efficiency and effectiveness of fin, Biot number, estimation of error in temperature measurement in a thermometer well.
Heat Exchangers : 

Types, Heat exchanger analysis, LMTD for parallel & counter flow heat exchanger, overall heat transfer coefficient, fouling, correction factor for multi-pass arrangement, effectiveness and number of transfer unit for parallel and counter flow heat exchanger.
Mass Transfer : 

Modes of mass transfer, concentrations, velocities and fluxes, Fick’s law, general equation of mass diffusion in stationary media, equimolal diffusion, diffusion of water vapour through air, mass transfer coefficient, convective mass transfer.
Boiling & Condensation : 

General aspects of boiling, boiling regimes, bubble growth, nucleate boiling, film boiling, boiling correlations, filmwise & dropwise condensation, Laminar film condensation on vertical plate, turbulent film condensation, film condensation on tubes.
Term Work: The term work shall be based on the  the topics mentioned above.

Practical / Oral: The candidate shall be examined on the basis of  term-work.

Books:

1. Heat & Mass Transfer by D. S. Kumar , S.K.Kataria & Sons

2. Heat &  Mass Transfer by R. K. Rajput , S.Chand  & Co.

3. Heat &  Mass Transfer by Arora & Domkundwar , Dhanpatrai & co

4. Engineering Heat & Mass Transfer by M.M.Rathore, Laxmi Prakashan

5. Fundamentals of Heat & Mass Transfer by Incropera & Dewitt, John Wiley& Sons

6. Heat Transfer by Holman, Tata Mc Graw Hill

7. Heat Transfer –A Practical Approach by Yunus Cengel, Tata Mc Graw Hill

B.E. IV SEM VII (MECHANICAL)
M-704 PRODUCTION & OPERATIONS MANAGEMENT
	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	25
	150


Production planning and control : 

Introduction, types of production systems and their characteristics, functions and objectives of PPC.

Product design and development : 

factors affecting product design, elements of product development, standardization and simplification and specialization
Sales forecasting : 

Definition & concepts, Importance of consumer opinions, customer opinions, distribution surveys, executive opinions marketing trends – Time series analysis trend – cycles – seasonal – errors. Time series calculations least square – exponential – simple average, moving averages, comparison and control of time series forecasts, co-ordination selection of forecasting methods. Close ups and updates.
Process planning :
 Concept of Process Planning, Process Engineering outputs (Route Sheet, Bill of Material, Operation Sheet, Process Drawing, Master Production Schedule), Concept of Operation Classification (major, qualifying, basic), Aggregate planning, economic batch quantity.
Loading and scheduling : 

Factors affecting scheduling procedure and techniques, set of gantt chart, network in scheduling elements of CPM-PERT, crashing of network line of balancing and assembly line balance sequencing, graphical solution of sequencing problems.
Inspection and quality control : 

Inspection, Function, types, objective and benefits, quality control, principle, introduction to concepts of quality circles, total quality management statistical quality control concepts, variables and attribute. Normal distribution curves and its property,. Charts for variable and attributes and their application and interpretation ( analysis ) process capability, acceptance sampling, sampling plans OC curves and AOQ curves.
Value engineering and value analysis :
 Value analysis – value, its types, approach and analysis, including techniques, procedures, advantages and application of value engineering and value control.
Sales marketing & market research : 

Functions and organization, marketing concepts vs selling concepts, market research, advertising, sales promotion distribution channels. Introduction to market research, classification & steps in market research, objective & benefit of market research, market survey.
Entrepreneurship : 

Concept,  product identification, infrastructure facilities, preparation of project report, sources of industrial finance, resources allocation, government incentives to entrepreneurs.
Management information systems (MIS) :
 Introduction, concept, elements, use of computers in industrial engineering – benefits and application.
Basic concepts of TQM JIT etc., Introduction to ISO 9000 and ISO 14000.
Term Work: The term work shall be based on  the topics mentioned above.

Practical / Oral: The candidate shall be examined on the basis of  term-work.

Books:
1. PPC And Industrial Management by K C Jain & L N Agrawal.

2. Industrial Engineering And Management by O P Khanna.

3. Statistical Quality Control by Mahajan.

4. PERT & CPM by R C Gupta.

5. Modern Production Management by Buffa.

6. Production System, Planning, Analysis and Control by J L Rigg

B.E. IV SEM VII (MECHANICAL)
M-705/2 INTERNAL COMBUSTION ENGINE (E.P. – I)

	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	50
	175


Comparison of SI and CI Engines : 

Difference in thermodynamic and operating variables, comparison of performance

characteristics, comparison of initial and maintenance costs application of SI and CI engine.

Two Stroke Engines : 

Comparison of Two stroke and Four stroke engines, theoretical scavenging processes,

comparison of different scavenging systems, supercharging of two stroke engines.
Air Capacity of Four Stroke Engines : 

Ideal air capacity, determination of volumetric efficiency and factors affecting volumetric

efficiency, Ideal and actual induction processes.
Super Charging : 

Limits of super charging, super charging power problems, turbo charging methods of

 arrangements of exhaust manifold in multi cylinder engine limitations of turbo charging.
Carburetor :
 Properties of air, petrol mixture, mixture requirements of SI engine for steady state

 operation, transient operation various systems of complete  carburetor, air compensating

 devices, theory of simple carburetor, air compensating devices, carburetor types,

 introduction to some important makes of carburetor like sole, crater, and SU carburetor,

 carburetor trouble, petrol injection, Lucas petrol injection system, electronic fuel
 injection,advantages and disadvantages of petrol injection.
Fuel Injection :  

Principle and Heat release pattern, nozzles their construction and working, quantity of
fuel per cycle, calculation of diameter and stroke of plunger, size of nozzle orifice,
 formation ofdiesel spray, atomization, penetration, dispersion factors affecting spray
 characteristics, resilience of components and effect of elasticity of pipe and fuel.
Combustion in  I.C. engines : 

Combustion in SI engines : 

Limits and stages of combustion, factors affecting ignition lag, flame propagation, effect
of engine variable on flame propagation, abnormal combustion, effect of detonation,

detonation and engine variables and other factors affecting knocking and its prevention,

theory of detonation in SI engines and chemistry of detonation, control of detonation

surface ignition, design principle of combustion chamber, types of combustion chamber

 and their comparison.
Combustion in CI engines : 

 Stages of combustion in CI engines, air fuel ratio, delay period or ignition lag, variables

 effecting delay period, diesel knock, methods of controlling diesel knock, CI engine

 combustion chamber requirements, types of combustion chambers, cold starting of CI

 engine and cold starting aids.
Ignition :
 Ignition timing and its advance vacuum advance, centrifugal spark advance, ignition
 timing and its effects on exhaust, spark plugs heat range electronic ignition system using
 contact breaker and contact less triggers, factors affecting energy requirements of the
 ignition systems.
Governing of   C I Engines : Quality, Q quantity and Hit and Miss governing,
Rating, Testing and Performance : 

 Measurements of speed, air flow, fuel consumption, indicated power brake power,
 frictional horse power, and smoke, testing of engines as per Indian Standard 10001,
 performance testfor variable speed I C Engines, heat balance sheet, governing test for
 constant speed ICengines, effect of fuel injection parameters in CI engines and ignition
 advance of SI engines on performance of engine. Rating of internal combustion engine
 based on (I) continuous operation of engine (II)  Maximum power an engine can develop
 (III)  Power calculated from empirical formula.
Emission of IC engine :  

Emission from SI engine, effect of engine maintenance on exhaust emission control of SI 

engine, diesel emission, diesel smoke and control, diesel and control comparison of gasoline 

and diesel emission., measurement and calculation for of emission constituents.
Alternative Fuels for IC  Engine : 

Methanol, Ethanol, vegetable oils, bio gas, bio-fuels, comparison of their properties with

Diesel and petrol, method of manufacturing.
Unconventional Engines : 

Working principle of stratified charge engines stirring engine Wankel engine.
Trouble Shooting and Overhauling of Engines.
Term Work: The term work shall be based on the topics mentioned above.

Practical / Oral: The candidate shall be examined on the basis of  term-work.

Books:

1.   I. C.  Engines by  Heywood.
2.   I. C.  Engines by  Mathur & Sharma, Dhanpatrai 

3. I. C.  Engines by  V.Ganeshan, Tata McGraw Hill

4. I. C.  Engines by  Domkundwar & Domkundwar, Dhanpatrai 

5. I. C.  Engines by  R.K.Rajput, Laxmi Prakashan

6. I. C.  Engines by  R. Yadav, Central Pub., Allahabad
B.E. IV  SEM VII ( MECHANICAL)
M-706 SEMINAR
	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	--
	2
	--
	--
	--
	25
	25
	50



Seminar work will consist of study and presentation of topic related to Mechanical  Engineering in general. Each student will be assigned a topic of his interest by the batch teacher. He/She will do literature survey, study and practice the presentation of his/her work in batch / class during the semester. He will submit the report of the seminar and present the same at the final seminar talk in the batch/class.

The seminar will be evaluated internally with the progress of work by the concerned teacher.

