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Note: All Students of 2nd Semester B.Tech/B.E will follow the New Syllabus of ME-201 from January,2005.Modofied Syllabus of other Papers will be followed from New Session (July,2005) 


Syllabus of Mechanical Engineering Subjects

ME 101 
: 
Mechanical Sciences

Contact 
: 
3L + 1T = 4

Credit 

: 
4

Introduction to Statics: Fundamental idealization : Particle and Rigid body concept; Types of forces (collinear, concurrent, parallel, concentrated, distributed), Vector and scalar quantities, Transmissibility of a force (sliding vector);  Lame’s Theorem.

Introduction to Vector Algebra, Vector Operations, Parallelogram law, Free vector, Bound Vector; representation of Forces and Moments in terms of i,j,k; Cross product and Dot product and their applications.

Two and three dimensional force systems; Moment and Couple, Varignon’s theorem, Resultants, Free body concept. Resolution of a coplanar force by its equivalent Force-couple system. Concept of Equilibrium in Two and Three dimensions. Equations of Equilibrium.

Concept of Friction; Laws of Coulomb friction, Angle of Repose.

Distributed Force : Centroid and Centre of Gravity. Moments of inertia of plane figures : M.I. of plane figures : MI of plane figure with respect to an axis in its plane; MI of plane figure with respect to an axis perpendicular to the plane of the figure, Parallel axis theorem; Mass moment of inertia of symmetrical bodies, e.g. cylinder, sphere, rod.

Principle of virtual work with simple application.

Concept of simple stresses and strains: Normal stress, Shear stress, Bearing stress, Normal strain, Shearing strain, Hooke’s law, poisson’s ratio, Examples.

Stress and strains under axial loading stress-strain diagram of ductile materials, Working stress, Factor of safety, Proportional limit, Elastic Limit, Ultimate stress, Yielding, Modulus of elasticity, Definitions of malleability, ductility, toughness and resilience. Concept of thermal stress.

Introduction to Dynamics : Kinematics and Kinetics; Rectilinear motion of particles; determination of position velocity and acceleration – under uniform rectilinear motion (uniform and nonuniform accelerated rectilinear motion), Relative motion, construction of x-t, v-t and a-t graphs (simple problems).

Plane curvilinear motion of particles : Rectangular components (Projectile motion), Normal and Tangential components, Radial and Transverse components, simple problems.

Plane kinematics of Rigid bodies : Translation and Rotation.

Kinetics of particles : Rectilinear motion  of particles; Plane kinetics of Rigid bodies : Rectilinear motion.  Equation of motion, D.Alembert’s principle.

Principle of work and energy applied to particle and rigid bodies, Principle of conservation of energy, Power and efficiency, simple examples.

Principle of Linear Impulse and Momentum  .
Books Recommended

1. Engineering Mechanics [Vol-I & Vol-II] by Mariam & Kraige

2. Elements of Strength of Materials by Timo Shenko & Young

3. Strength of Materials by S. Ramamruthan

4. Mechanics for Engineering by Beer, F.P. and Johnston

5. Mechanics of Engineers (Statics) by Ferdinand P.Beer & E. Russel Johnston Jr.

6. Mechanics of Engineers (Dynamics) by Ferdinand P.Beer & E. Russel Johnston Jr.

7. Mechanics for Materials by Ferdinand P.Beer & E. Russel Johnston Jr.

8. Engineering Mechanics by Irvin L. Shames

9. Engineering Mechanics by Timo Shenko & Young

ME 201 
: 
Mechanical Sciences

Contact 
: 
3L

Credit 

: 
3

A. THERMODYNAMICS

Introduction to Thermodynamics, Concepts of systems, control volume, state, properties, equilibrium, quasi-static process, reversible & irreversible process, cycles.

Zeroeth Law and Temperature, Ideal Gas.

Heat and Work.

Real gases, Equations of State, Processes of Ideal Gases.  Law of Corresponding States.

1st Law of Thermodynamics for closed & open systems. Non Flow Energy Equation. Steady State, Steady Flow Energy Equation.

2nd Law of Thermodynamics – Statements, Equivalence of two statements, Definition of Heat Engines, Heat pumps, Refrigerators.

Carnot Cycle; Carnot efficiency, Concept of absolute temperature, Thermodynamic scale of temperature.

Clausius inequality, Entropy and irreversibility.

Properties of Pure Substances – Use of Steam Tables and Mollier Charts.

Air Standard cycles – Otto and Diesel cycle and their efficiencies.

Steam Power Cycle – Rakine cycle,  p-v & T-S plots, Rankine efficiency.

Vapur compression refrigeration cycle.

B.  FLUID MECHANICS

Properties & Classification of Fluids – ideal & real fluids, Newton’s law of viscosity, Newtonian and non-Newtonian fluids, Compressible and Incompressible fluids.

Fluid Statics : Pressure at a point, Pascal’s law.

Measurement of Pressure : Use of  manometers : U-tube, inclined tube,  micro-manometers.

Fluid Kinematics : Steady and unsteady flow. Uniform & non-uniform flow. Stream line, path line, streak line. Continuity equation.

Dynamics of ideal fluids : Bernoulli’s equation, total head, velocity head, pressure head. Application of Bernoulli’s equation.

Measurement of flow rate : Venturimeter, pitot tube, orificemeter.

Books Recommended

1. Engineering Thermodynamics by P K Nag.

2. Thermodynamics by C P Arora.

3. Fundamentals of Classical Thermodynamics by G J Van Wyle and R E Santag

4. Introduction to Fluid Mechanics and Fluid Machines by S.K.Som and G.Biswas.

5. Fluid Mechanics by V L Streeter and E B Wylie.

6. Fluid Mechanics and Hydraulic Machines by R K Bansal.

7. Fluid Mechanics by A.K.Jain.

ME 191

:
ENGINEERING GRAPHICS

Contacts 
: 
3P

Credits 
: 
2

Assuming 12 weeks : 12 x 3 = 36 Periods










           

Periods










         [Inclusive Lecture]

1. LINES, LETTERING, DIMENSIONING, COPYING FIG.



6(1L)

2. SCALES









6(2L)

Plain scales, Diagonal scales, Comparative scales, Vernier scales




3. GEOMETRICAL CONSTRUCTION AND CURVES




6(2L)

Dividing of lines and angles in equal sectors, Construction of 

polygons, Polygons inscribed in circles, Parabola, Hyparabola, 

Ellipse, Cycloid, Involute, Archemedian spiral

4. PROJECTION OF POINTS, LINES, SURFACES




9(3L)

Orthographic Projection – First angle and third angle projection

More no. of problems should be practiced in first angle projection.

Projection of lines inclined to the planes

Projection of surfaces

Pentagon, Hexagon

5. PROJECTION OF SOLIDS







9(2L)

Cube, Pyramid, Prism, Cylinder, Cone, Frustums











            ---------











             36P











             ---------

Home Assignments to be given to the student to supplement the sessional work. Students should attempt to solve the problems given in the question bank (Problem Sheet). Evaluation will be made on the basis of drawing sheets submitted and viva-voce examination conducted by the teacher.

Recommended Books

1. Narayana, K.L. and Kannaiah, P “Engineering Graphics” Tata Mcgraw Hill

2. Bhatt, N.D. “Elementary Engineering Drawing” Charotar book stall, Anand 1998

3. Lakshminaarayanan, V and Vaish Wanar, R.S. “Engineering Graphics” Jain Brothers, New Delhi

      4.    Chandra, A.M. and Chandra Satish, “Engineering Graphics” Narosa,  1998



ME 291

:
ENGINEERING GRAPHICS

Contacts 
: 
3P

Credits 
: 
2

Assuming 14 weeks : 14 x 3 = 42 Periods










       
 
Periods










[Inclusive of Lectures]

1. ISOMETRIC VIEW AND ISOMETRIC PROJECTION

         

6(2L)

(Prism, Pyramid, Cylinder, Cone and examples of simple solid

objects / models).

2. SECTIONAL VIEWS OF SOLIDS, TRUE SHAPE OF A SECTION     

6(1L)

Home assignments will be given.

3. RIVET HEADS, RIVETED JOINTS




        

3(1L)


(Rivet heads, types, lap-joint, butt joint - single / double cover)

4. THREADS, NUT-BOLT




        


6(2L)

(BSW and Metric threads, hexagonal and square headed bolts/nuts.)

5. DEVELOPMENT OF SURFACES



        


3(1L)

(Cube, Prism, Cylinder, Truncated Cone)

Home assignment will be given to the student.

6. INTERPENETRATION OF SURFACES



        

6(2L)

(Intersecting cylinders, Intersection of Cone and cylinder, 

Intersection of two prisms)

7. MACHINE PARTS






       

 6P

8. COMPUTER AIDED DRAFTING




       

6(2L)
(AutoCAD)

Introduction : Cartesian and Polar Co-ordinate system, Absolute 

And Relative Co-ordinates; Basic editing Commands : Line, Point, 

Trace, Rectangle, Polygon, Circle, Arc, Ellipse, Polyline; Basic 

editing Commands : Basic Object Selection Methods, Window and 

Crossing Window, Erase, Move, Copy, Offset, Fillet, Chamfer, Trim, 

Extend, Mirror ; Display Commands : Zoom, Pan, Redraw, Regenerate;

Simple dimensioning and text, Simple exercises.










  
           ---------











              42P










  
            ---------

Sessional work should be completed in the class. Problems sheet will be provided.

Home assignments will be given. Evaluation will be made on the basis of sessional work and viva-voce examination. 

Recommended Books :

1. Bhatt N.D. “Elementary Engineering Drawing”, Anand’98

2. French and Vireck, “The Fundamental of Engineering Drawing and Graphic Technology”, McGraw Hill, 4th Ed.,1978

3. ‘IS:696 (1972) Code of Practice for General Engineering Drawing”, ISI New Delhi

4. P.S. Gill, “A Text Book of Machine Drawing”, Katson Publishing House

5. Giesecke, Mitchell, Spener, Hill and Dygon, “Technical Drawing”, McMillan & Co., 7th Ed. 1980

6. George Omura, “Mastering AUTOCAD”, B.P.B. Publication, New Delhi, 1994

7. Venugopal K. : Engineering Drawing & Graphics + Auto CAD, New Age International

8. Venugopal K. : Engineering Graphics, New Age International

ME 192

:
WORKSHOP PRACTICAL

Contacts 
: 
3P

Credits 
: 
2

Assuming 12 weeks : 12 x 3 = 36 Periods

1. Carpentry (Wood Working)

Timber,  Seasoning and Preservation, Plywood and Plyboards, Carpentry Tools, Engineering applications. Different Joints

2. Metal Joining

Definitions of welding, brazing and soldering processes, and their applications. Oxy-acetylene gas welding process, equipment and techniques. Types of flames and their applications. Manual metal arc welding technique and equipment. 

AC and DC welding, electrodes, constituents and functions of electrodes. Welding positions. Types of weld joint. Common welding defects such as cracks, slag inclusion and porosity.

3. Bench work and Fitting

Tools for laying out, chisels, files, hammers, hand hacksaw,  their specifications and uses.

4. Jobs to be made in the Workshop

Group A

T-Lap joints and Bridle joint
(Carpentry Shop)



12P

Group B

1a. Gas Welding practice on mild steel flat/sheet upto 3mm thick

1b. Lap joint by Gas Welding (upto 3mm thick)


1c. Manual Metal Arc Welding practice (upto 5mm thick)


15P

1d. Square butt joint by MMA Welding

1e. Lap joint by MMA Welding

Group C

Laying out (bench work); Sawing and Finishing by Filing.


9P











-----










            36P











-----

# Before practice, background lectures will be delivered on the topics. Tool specifications and their materials will be described. Brief reports on the work done will be submitted by the students and evaluation will be made on the basis of examination of the report and viva, conducted by the teachers.

Recommended Books

1. M.L. Begeman and B.H. Amstead, “Manufacturing Process” John Wiley, 1968

2. W.A.J. Chapman and E.Arnold, “Workshop Technology” Vol. 1, 2 & 3

3. B.S. Rghuwanshi, “Workshop Technology” Vol. 1 & 2 – Dhanpt Rai and Sons.

4. S.K.Hajra Choudhury, “Elements of Workshop Technology” Media Promoters of Publishers

5. Khanna, O.P. “Workshop Technology” Dhanpat Rai Publications

       6.  S.Crawford “Basic Engineering Processes” Hodder & Stoughton

ME 292

:
WORKSHOP PRACTICAL

Contacts 
: 
3P

Credits 
: 
2

Assuming 14 weeks : 14 x 3 = 42 Periods

1. Metal Cutting

Introduction to machining and common machining operations. Cutting tool materials, geometry of cutting tool, cutting fluid. Definition of machine tools, specification and block diagram of lathe, shaper, milling, drilling machine and grinder. Common lathe operations such as turning, facing and chamfering and parting. Difference between drilling and boring. Use of measuring instruments like micrometer / vernier caliper.

2. Tin Smithy – Surface development,

Shearing and Bending of sheets, Making simple products by Tin Smithy practice.

3. Brazing – Basic Process of Brazing

4. Jobs to be made in the Workshop

Group A

1) Jobs on lathe with turning, facing, chamfering  and parting 

   operations









15P

2) Job on shaper and milling machine for finishing two sides of a job


12P

3) Drilling of holes of size 5 and 12 mm diameters on the jobs / 

   External threads making by dies, Tap size drill hole/ hand tapping 

   operations









 3P




Group B

Demonstration of brazing







 3P

Group C

Tin Smithy - making simple products on sheet metal
 


 
9P











    
 -----











 
42P











     
-----

Before practice, background lectures will be delivered. Brief Reports on the work done will be submitted by the student. Evaluation will be done on the basis of reports and viva-voce examinations conducted by the teachers.

Recommended Books

1. M.L. Begeman and B.H. Amstead, “Manufacturing Process” John Wiley, 1968

2. W.A.J. Chapman and E.Arnold, “Workshop Technology” Vol. 1, 2 & 3

3. B.S. Rghuwanshi, “Workshop Technology” Vol. 1 & 2 – Dhanpt Rai and Sons.

4. S.K.Hajra Choudhury, “Elements of Workshop Technology” Media Promoters of Publishers

5. Khanna, O.P. “Workshop Technology” Dhanpat Rai Publications

6. S.Crawford “Basic Engineering Processes” Hodder & Stoughton


5


