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MA-401 COMPUTER PROGRAMMING & NUMERICAL METHODS

	Teaching Scheme
	Examination Scheme

	Theory

hours 
	Pract.

Hours
	Theory

Marks
	Hours
	Sess.

marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	2
	100
	3
	-
	25
	25
	150


A) C Programming language:

Constant, Variables and data types in C :  Character set, C tokens, keywords, declaration of variables, value assignment, symbolic constant operators and expression: Arithmetic, relational, logical, assignment, increment, decrement, conditional, bitwise and special operators. Arithmetic expression, priority and valuation type conversion.

Data input and output: Reading and writing a character, formatted input and output

Control Statements : Branching: IF and IF ELSE statement, nesting, ELSE IF ladder, switch statement, ? and : operator, GO TO statement.

Looping : FOR- WHILE, DO-WHILE statements and jumps in loops.

Arrays : One dimensional two dimensional array and their initialization, multi dimensional array.

Structures and unions : Definition, initialization, assignment of values, comparison of structure of variables arrays, structures within structures, structures and functions, union, size of structures, bit fields.

Pointers : Introduction, pointers and arrays, pointers and strings, pointers and structures, pointers miscellany

File management in C : Introduction, input-output files

Character strings : Declaring and initializing, reading and writing string, arithmetic operations, combination, comparison and handling of strings

Functions : C functions, necessity, categories, calling and nesting of functions, argument with and without return values, recursion, function with arrays, non integer functions and their handling

B) Introduction to C++

Characteristics of  C++ , Various features of OOPS , Structure of C++ Programme, input -output manipulators 
C) NUMERICAL METHODS

Numerical Methods : Motivation, Errors, Truncation error, Rounded off error, Absolute error, Relative error and Percentage error, Solution of algebraic and transcendental equations by Newton-Raphson, Bisection, False position and iteration and extended iteration methods. Convergence of these methods.

Finite Differences and Difference Equations : Finite differences, Interpolations, Finite difference operators ( Forward, Backward and Central differences ) , Interpolation formulae : Newton’s forward, Newton’s backward, Lagrange’s and Sterling’s , Numerical differentiation, Numerical integration : Trapezoidal rule, Supson’s 1/3 rule and Epson’s 3/8 rule , Difference Equation.

Numerical Solutions of Ordinary and Partial Differential Equations : Solution of initial value problems of first order ordinary differential equations, Picard’s method, Taylor series method, 4th order Runge-Kutta method, Finite difference methods of solving second order partial differential equations with boundary conditions.

Solution of System of Linear Equations : Direct methods : Gauss elimination, Gauss Jordan and Crout’s LU-factorization methods. Indirect methods : Gauss Seidel and Jacobi’s methods.

Books :

1. Programming in ANSI C by Balaguruswami

2. Programming with C by Gotfried ( Schaum Series)

3. Programming in C by Kanitkar

4. Object oriented programming in C++ by Balaguruswami 

5. Chandrika  prasad  :  Mathematics  for  Engineers., Vol. II & III, Prasad Mudranalaya, Allahabad Advanced Mathematics for Engineers.

6. Dr. B.S. Grewal : Higher Engineering mathematics, Khanna Publishers, New Delhi.

7. G.V. Kumbhoikar : Engineering Mathematics Vol.-IV , C lamnandas, Bombay.

8. Erwin Kreyszig : Advanced Engineering Mathematics (Fifth Edition), Wiley Eastern Ltd., NewDelhi.      
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MA-402 FLUID MECHANICS
	Teaching Scheme
	Examination Scheme

	Theory

hours 
	Pract.

hours
	Theory

Marks
	Hours
	Sess.

marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	2
	100
	3
	-
	25
	25
	150


Properties of fluid : Introduction , classification of fluids, ideal and real, Newtonian and non Newtonian etc. Physical properties such as viscosity, compressibility, capillarity, surface tension with application and numerical problems, vapour pressure, study of viscometers- Capillary tube type, rotating cylinder, falling sphere, Saybolt/ Redwood viscometer.

Dimensional analysis : Fundamental dimensions, dimensional homogeneity, Rayleigh's method and Buckingham’s' method. dimension less numbers and their significance. Hydraulic  similitude, Type of models, Problems related to Reynolds number and Froude number.

Fluid Statics : Pressure  at  a point, centre of pressure on plane and curved surface,  pressure  measurement with manometers - simple, inclined, U-tube, inverted U-tube, single column manometer, micro manometer- single & differential with numerical problems. 

Buoyant force, stability of submerged body and floating body. Meta centre & meta centric  height - analytical and experimental determination with problems.

Kinematics of fluid flow : Description of fluid flow- Langrangian method, Eulerian method, Stream line ,path line, streak line, stream tube, classification of flow-steady and unsteady, uniform and non-uniform. One , two  and  three  dimensional  flow  definition,  laminar  & turbulent flow.  Continuity equation for 3-dimensional flow Cartesian Co-ordinates.

Vortex Flow  : Forced Vortex flow , Free Vortex Flow, Equation of Motion for Vortex Flow, Equation of Forced Vortex Flow, Equation of Free Vortex Flow

Fluid Dynamics: Euler's equation along stream tube and in Cartesian CO-ordinates. Bernoulli's equation in one dimension flow and problems. Water hammer and its effects.

Viscous Flow : Flow  between  two parallel fixed plates, Couette  flow,  viscous flow  through pipes, Hagen - Poiseullis' equation friction  factor, Moody diagram, Darcy Weichbach equation, 

Laminar and turbulent boundary layer flows : Description of boundary layer, Boundary layer parameters, Boundary layer thickness, Displacement thickness, Momentum thickness, Energy thickness, Prandtl's boundary layer equation.

Compressible Fluid Flow : Thermodynamic  concept, Equations governing compressible flow, Equation of state, Continuity equation, Euler's equation, Momentum equation, speed of sound wave, Mach number, classification of flow based on mach number, Mach cone, Mach angle. Stagnation properties. Pitot tube with compressibility correction factor.

Flow Measurement : Measurement of flow with venturimeter ,orifice-meter,nozzle, bendmeter, notches.

Practical and term work will be based on above syllabus.

Text Book:

1) Fluid Mechanics And Fluid Power Engineering - D.S.Kumar  , S K Kataria Publishers, N. Delhi

Reference books: 

1) Fluid Mechanics & Hydraulic Machines  - R.K.Bansal, Laxmi Publication

2) Fluid Mechanics and Hydraulic Machines-R.S.Khurmi ,  S.Chand & Co.

3) Fluid Mechanics by R.K.Rajput, S.Chand & Co.
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MA-403  MATERIAL  TECHNOLOGY
	Teaching Scheme
	Examination Scheme

	Theory

Hrs.
	Practical

Hrs.
	Theory

Marks
	Hrs.
	Sessional 

Marks
	Practical/Oral  

       Marks
	Term-Work

Marks
	Total Marks

	4
	2
	100
	3
	-
	25
	25
	150


Theory of alloys : Systems, phases,  the  phase  rule,  structural   constituents, equilibrium  diagram, cooling  curves,  lever  -  arm   principle, eutectic  reaction,  peritectic reaction.,  eutectoid  reaction. Iron carbon diagram, constitution, microstructures & properties of plain carbon steels. Application of alloy diagrams for non-ferrous and ferrous metals for structures-property relationship.

Heat treatment of steels : Study   of  heat  treatment  processes  such  as   spherodizing, hardening  , carburizing,   nitriding,   cyaniding,    induction hardening,  flame  hardening , aging,  hardenability,  controlled atmosphere in heat treatments. Application of above processes  to machine  components  & mechanical equipments such as  gears  shaft bearings, turbine blades, crank shafts, pistons etc., Introduction to heat treatment of non-ferrous metals and alloys.

Refractory materials : Properties   and   classification,   acid   refractories,   basic refractories,  Insulation refractories, Selection of  refractories for furnaces, boilers, cupola etc..

Steels : Effect  of alloying elements such as manganese, nickel,  chromium, miolybdenum,  vanadium,  tungsten,  cobalt and  boron,  Low  alloy engineering  steels, stainless steel, tool and die  steels,  high temperature  alloys.  Selection of steels  for  various  machines components  and  mechanical equipments, Coding of steels  as  per ASME,BIS,DIN Standards,ISO,etc.

Cast Iron : Constitution, properties of grey, white, malleable and spherodial graphite cast irons, heat treatment of cast irons, seasoning  of cast iron. effect of silicon, manganese, sulphur, phosphorous  and other  elements on the properties of cast iron. Use  of  specific grades of cast iron in mechanical field.

Powder metallurgy : Application   of   powder  metallurgy,   advantages   of   powder metallurgy,   manufacturing  processes,  production  of   powder compacting,  sintering, products of powder  metallurgy,  filters, babbitted  bearings  for automobiles, oil  pump,  gears,  cemented carbides, diamond impregnated tools.

Metallic and non-metallic coatings: Galvanic series, design concepts and considerations for corrosion, Hot dipped coatings, sprayed coatings, cementation coatings, vapour deposition, immersion coatings, vitreous enamel coatings, ceramic coatings, surface-conversion coatings, anodic coatings, powder coatings.

Materials testing and inspection: Main group of testing, purpose of testing, micro examination methods such as magnetic particle inspection, X ray and Gamma ray radiography, ultrasonic testing, etc. sound test, testing by micro-etching. Jominy end quench test. Introduction to spectroscopy and electron microscopy.
Composite Materials: Types & Applications  such   as  FRP, Hylam , CRS etc.

    - Particle Reinforce Composites, 

    - influence of fibre length, fibre orientation & Concentration

    - The Fibre Phase & Matrix Phase

    - Polymer Matrix composites & Metal Matrix Composites

    - Ceramic Matrix Composites & Carbon-Carbon Composites

    - Hybrid Composites

Nano Technology: Thin film coating, PVD,CVD, Characterization mehtods

Reference books:

1. A Text Book Of Material Science And Metallurgy.  By O P Khanna  , Dhanpatrai Pub., Delhi

2. Materials And Metallurgy By G B S Narang & V K Manchanda  , Khanna Publishers, N. Delhi

3. Elements Of Metallurgy By D Swaroop

4. Physical Metallurgy- Principles And Practice By V Raghavan

5. Engineering Physical Metallurgy By Y Lakhtin

6. Elements Of Material Science By L H Vanvlack

7. Material Science By R S Khurmi & R S Sedha , S.Chand & Co ., N. Delhi
8. Engineering Metallurgy By S.P. Naik , Charotar Publishing House, V.V. Nagar
9. Engineering Physical Metallurgy By Dieter
10. Engineering Material Science Higgins.
11.  Advances in Material Sciences by Dogra & Sharma, S K Kataria & Sons
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MA-404 INDUSTRIAL DRAFTING AND MACHINE DESIGN
	Teaching Scheme
	Examination Scheme

	Theory hrs
	Pract

hrs
	Theory

Marks
	Hours
	Sess

Marks
	Pract/Oral

marks
	TW

marks
	Total

marks

	4
	4
	100
	3
	-
	50
	50
	200


PART A - Machine design:   

Design consideration of machine parts: Loads,  different  types, factor of  safety,  stress,  design stress  factors  affecting  its  selection, ,  tensile,  compressive,  shear,  bending,  bearing,  crushing  stresses,  bending  and  torsional  shear stress,  transverse  shear, principle  stress  determination.  eccentric loading, bearing pressure.

Cotter and Knuckle joints: Design  of simple cotter joint, cotter joint with  a  sleeve,   cotter  foundation  bolt, Gib and cotter  joint,  design  of  knuckle joint, applications

Design of riveted joint : Types  of riveted joints, Design of double and triple  riveted  joint      with equal and unequal cover plates. Design of lap joint. etc.

Bolts and Riveted under eccentric loading: Design of riveted connection subjected to eccentric  loading,  design  of  bolts under eccentric loading when  (a)  load  is  parallel to the bolt axis (b) perpendicular to bolt axis.

Keys and couplings: Design   of   keys, design of a muff, clamp , flange(protected type) and bushed pin type of flexible flange coupling etc.

Shafts: Types of shafts, Their functions, Design  of axles, spindles and shafts  on  the  basis  of  strength and  rigidity (effect of variable  loading should not be considered).

Design  of springs: Wahls' factor and its use in design of spring, effect of  end  connections  on  design  of  compression  spring,  design  of  helical  tensile spring and compression spring  for  circular  wore.  Buckling of compression spring. length and  number  of  turns calculation, design of leaf spring, design of disc springs, various arrangements of disc springs, spring materials &  its selection etc.

Struts and columns: Design of connecting  rod, push rod and piston rods .Power screws: Types  of  threads, design of screw with different  types  of  threads used in practice. Design of nuts, design of C  clamp,  screw jack, design of toggle jack, design of coupler.

Levers: introduction to  levers, design of a straight arm ,bell crank , rocker arm , curved levers .

Part B and Part C are to be dealt in laboratory

Part B INDUSTRIAL DRAFTING

1. Assembly drawing, standard drawing, machine shop drawing, pattern shop, sheet 
    metal drawing.

2. Production drawing elements of production drawing. Information on drawing, tolerances, 

    manufacturing methods.

3. Limits, tolerances and fits indicating geometrical tolerances on the drawing, standard  
    followed in industry.

4. Surface roughness, roughness and machining symbols, indication on drawing.

Part C COMPUTER AIDED DRAFTING
Introduction, computer graphics, getting started with Auto-CAD, Command Entry , saving the drawing, Exploring draw commands, drawing space, units, drawing limits & scales, Exploring Modify Commands, Object Properties Tool bar, Working with layers, dimensions using auto CAD , creating isometric Drawing, introduction to 3D features of Auto-CAD

Term Work:             

Part A: Machine design 

· Design of machine elements and preparation of report:

a) Design of screw, nut and other parts from topic no. 9 

b) Design of levers(one problem) 

c) Design of couplings(one problem) 

d) Design of spring (one problem) 

e) Design of riveted joint (one problem) 

f) Design of shaft (one problem) 

g) Design of column (one problem) 

h) Design Consideration (one problem)

PART B Industrial drafting
· Design an assembly and detailed drawing of

a) Cotter/ knuckle joint/connecting rod(one sheet) 

b) Coupling/power screw ( one sheet) the  design calculation be included in the  part  A  above.  At  least one drawing be production  drawing  out  of above  drawing  be  on A2 size (both  detail  and  assembly).  Preparation  of  assembly  and  detail  drawings  of  Machine  components.(Production drawing)

PART C COMPUTER AIDED DRAFTING 

preparation  of  assembly  and  detail  drawing  of   machine  components assembly using AUTO CAD 

NOTE:  Part  B/Part C be taught in laboratory and  be  tested  only in oral examination as under 

a) A Sketch be given of any parts design by them on Part A.  Students are required to indicate and explain various symbols  in drawing as studied in part B ---------- 12 Marks 

b) Students  are required to work on computer  for  testing  their knowledge in AUTO CAD  ---------- 13 Marks 

c) Oral examination based on Part A  report prepared   ------25 Marks.

Reference books: 

1. Elements of Machine Design by Pandya & Shah 

2. Machine Design Vol I & II by Patel and Pandya. 

3. Machine Design by R.K. Jain. 

4. Machine Design by Sharma & Agrarval 

5. Machine design by R.B. Gupta. 

6. Mechanical engg. design by Dr. Sadhu singh. 

7. Machine design by A.Sherif. 

8. A text book on production drawing by Narayana & Reddy. 

9. Computer aided drafting- Auto cad-ISTE Nomogram. 

10. Instant  refernce for Auto CAD’2000 by George Omura,  BPB  Pub.  Co. 

11. Inside AUTO CAD by Racker & Rice. Pub. Co.

12. Machine Design Vol.-I by F.H.Haideri, Nirali Prakashan, Pune

13. AutoCAD 2000 reference manual

B.E. II SEM IV (MECHANICAL)

MA- 405 ENGINEERING COSTING & ESTIMATING

	Teaching Scheme
	Examination Scheme

	Theory

hours 
	Pract.

hours
	Theory

Marks
	Hours
	Sess.

Marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	-
	100
	3
	-
	-
	-
	100


INTRODUCTION

Related terminology, Estimating: Importance and aim, objectives, functions, organization of Estimating department, Estimating Procedure, Constituents of Estimation, Costing- Definition, aims, procedure for Costing, types of costs, Costing controls, Difference between Estimating and Costing, Control of Costs, Elements of  PPC and Time & Motion Studies, Allowance, Overheads, Profit and Pricing Policy.

COSTING
Elements of Costs, Costing methodology for raw materials, Products and Services, Nature of Costs- Direct, Traceable and Non traceable, Wastage. Determining of Cost of raw materials, manufactured products, labor, indirect expenses and depreciation, Customer as cost object, Micro cost structure, Tracing costs to customers, profit contribution by customer. Wage payment- methods to arrive at wages, incentives.
COST MANAGEMENT

Strategic analysis- raw materials, finished products, customers, strategic and structural analysis, value engineering. Cost variability, value chain, process and activity analysis, continuous cost improvement, performance evaluation, capacity, Quality and Productivity Management.

ESTIMATING

Definition, Different types, Methods adopted for estimation, Use of Standard data, parameter estimating, statistical estimating, feedback systems, importance, purpose and functions of estimating, Mensuration.

ESTIMATION IN MACHINE SHOP & FOUNDRY

Calculation of volume of machined component operation time calculation for turning, knurling, facing, drilling, boring, reaming, threading, milling, tapping, shaping, cutting, various grinding operations, planning etc. Pattern cost estimation: material, labor, overheads, estimation of foundry costs material, labor other costs.

ESTIMATION IN FORGING, WELDING AND SHEET METAL WORK

Forging process and types, forging operations, Estimation procedure, estimating losses and time.

Welding:  Type of welding processes, types of joints. Preparation cost, Actual welding cost; material, labour, finishing on cost, power cost, factors affecting welding cost.

Gas cutting cost: material, labour finishing on cost.

Sheet Metal Work: Operations in sheet metal work, joints, blank layout and size, estimation of time, capacity and types of processes.

BUDGET AND BUDGETORY CONTROL

Budget, objectives, classification of budgeting, Budgetory  control, securing flexibilities of budgeting, limitation of budget. Operational and capital budgets, Cash flow schedules, Estimating cost, Preparing an annual budget for the Engg. Department.

ENGINEERING CONTRACTS

Introduction, Types of contracts and similarities. Terms of payments, firm price contracts, cost reimbursable contracts, Target of cost contracts, schedule of rate contracts, bill of quantities contracts, compound contracts, contract policy, legal rights and commercial interests.

Books :

1. Mechanical Estimating and Costing          By B.P. Sinha. Tata McGraw Hill Publishing Co. Ltd. New Delhi

2. Mechanical Estimating and Costing          T.R. Banga and S.C.Sharma, Khanna Publishers, Delhi-6

3. Process Planning & Cost Estimation         R. Kesoram & others, New Age International Publishers, N.Delhi

4. Handbook of Engineering Management    Edited by Dennis Lock, Butterwork &     
    Heinemanky Ltd.


