ENGINEERING MATHEMATICS – III
(Common to all Branches)

Subject Title

:
Engineering Mathematics-III
Subject Code

:
M- 301
Periods per week

:
04
   Periods per Semester
  :
60  
Time Schedule with BLUE PRINT
	S. No
	Major Topic
	No of Periods
	Weightage of Marks
	Short Type
	Essay Type

	 
	Unit - I
	 
	 
	R
	U
	App
	R
	U
	App

	1
	Indefinite Integration
	18
	32
	2
	2
	0
	1
	1
	0

	 
	Unit - II
	 
	 
	 
	 
	 
	 
	 
	 

	2
	Definite Integration and its applications
	17
	31
	0
	1
	1
	1/2
	1
	1  

	 
	Unit - III
	 
	 
	 
	 
	 
	 
	 
	 

	3
	Numerical Integration 
	05
	10
	0
	0
	0
	0
	0
	1

	 
	Unit - IV
	 
	 
	 
	 
	 
	 
	 
	 

	4
	Differential Equations of first order
	20
	37
	2
	2
	0
	1/2
	1
	1

	 
	Total
	60
	110
	4
	5
	1
	2 
	3
	3

	
	
	
	Marks:
	12
	15
	3
	20
	30
	30

	
	
	R:
	Remembering type
	32   marks
	
	

	
	
	U:
	Understanding type
	45   marks
	
	

	
	
	App:
	Application type
	33 marks
	
	


ENGINEERING MATHEMATICS-III

COMMON TO ALL BRANCHES

OBJECTIVES

Upon completion of the subject the student shall be able to

Unit-I

1.0
Use Indefinite Integration to solve engineering problems
1.1 
Explain the concept of Indefinite integral as an anti-derivative.

1.2 
State the indefinite integral of standard functions and properties of Integrals ( (u + v) dx  and(ku dx   where  k  is constant  and u, v are functions of x. 
1.3 
Solve integration problems involving standard functions using the above rules.
1.4 
Evaluate integrals involving simple functions of the following type by the method of   substitution.

i)       (f(ax + b) dx where   f(x) dx is in standard form.  



ii)      ( [f(x)]n  f ((x) dx



iii)     (f((x)/[f(x)] dx



iv)     (f {g(x)} g ((x) dx 

 1.5  
Find the Integrals of tan x, cot x, sec x and cosec x  using the  above.

 1.6
Evaluate the integrals of the form(Sinm(Cosn(. d( where m and n are positive integers.

 1.7 
Evaluate integrals of powers of tan x and sec x.

 1.8  
Evaluate the Standard Integrals of the functions of the type
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 1.9  
Evaluate the integrals of the  type
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1.10 
Evaluate integrals using decomposition method.
1.11 
Evaluate integrals using integration by parts with examples.

1.12 
State the Bernoulli’s rule for evaluating the integrals of the form
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1.13 
Evaluate the integrals of the form(ex [f(x) + f ((x)] dx.

Unit-II

2.0 
Understand definite integral and use it in engineering applications

2.1 
State the fundamental theorem of integral calculus 

2.2 
Explain the concept of definite integral. 

2.3 
Calculate the definite integral over an interval. 

2.4 
State various properties of definite integrals. 

2.5 
Evaluate simple problems on definite integrals using the above properties.

2.6 
Explain definite integral as a limit of sum by considering an area.

2.7 
Find the areas under plane curves and area enclosed between two curves using integration.

2.8 
Obtain the volumes of solids of revolution.

2.9 
Obtain the mean value and root mean square value of the functions in any given           interval.

Unit –III

3.0   Understand Numerical Methods     

3.1 
Explain the Trapezoidal rule, Simpson’s 1/3 rules for approximation of integrals and                        

provide some examples.

Unit –IV

4.0 
Solve Differential Equations in engineering problems.

4.1 
Define a Differential equation, its order, degree 

4.2 
Form a differential equation by eliminating arbitrary constants.

4.3   
Solve the first order first degree differential equations by the following methods:



i.   
Variables Separable.



ii.   
Homogeneous Equations. 

iii. Exact Differential Equations



iv.
Linear differential equation of the form dy/dx + Py = Q,


where P and Q are functions of x or constants.

iv. Bernoulli’s Equation (Reducible to linear form.)

4.4
Solve simple problems leading to engineering applications

COURSE CONTENT

Unit-I

Indefinite Integration:

1. Integration regarded as anti-derivative – Indefinite integral of standard functions.    Properties    

of indefinite integral. Integration by substitution or change of variable. Integrals of the form 

sinm(. cosn(.  where m and n  are positive integers.  Integrals of tan x, cot x, sec x, cosec x and     powers of tan x, sec x by substitution.

Evaluation of integrals which are reducible to the following forms :
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Integration by decomposition of the integrand into simple rational, algebric functions. Integration by parts , Bernoulli’s rule.

Unit-II
Definite Integral and its applications:

2.  Definite integral-fundamental theorem of integral calculus, properties of definite integrals,  evaluation of simple definite integrals.  Definite integral as the limit of a sum. Area under plane      curves – Area enclosed between two curves. Volumes of solids of revolution.Mean and RMS      values of a function on a given interval.

Unit-III

Numerical Integration  :

3 Trapezoidal rule, Simpson’s 1/3 rule to evaluate an approximate value of a definite integral. 

Unit –IV

Differential Equations:

4. Definition of a differential equation-order and degree of a differential equation- formation of differential equations-solution of differential equation of first order, first degree: variable-separable, homogeneous, exact, linear differential equation, Bernoulli’s equation.
Reference Books:

1.
Integral Calculus Vol.I, by M.Pillai and Shanti Narayan

2.   Thomas’ Calculus,  Pearson Addison –Wesley Publishers
STRENGTH OF MATERIALS
	SUBJECT  TI TLE
	:
	STRENGTH OF MATERIALS

	SUBJECT CODE
	:
	M-302

	PERIODS/WEEK
	 :
	05

	PERIODS PER SEMESTER :
	75


TIME SCHEDULE

	S No.
	Major  Topics
	No. of

Periods
	Weightage of

Marks
	Short answer

Questions
	Essay type

Questions

	1
	Simple Stresses and Strains
	16
	21
	02
	1½

	
	
	
	
	
	

	2
	Strain energy
	08
	13
	01
	01

	3


	Shear Force and Bending moment
	14
	21
	02
	1½

	4
	Theory of Simple bending &

Deflection of Beams
	14
	21
	02
	1½

	5
	Torsion in Shafts & Springs
	15
	21
	02
	1½

	6
	Thin Cylinders
	08
	13
	01
	01

	
	Total
	75
	110
	10
	08


OBJECTIVES





Upon completion of the course the student shall be able to

1.0
Understand the concept of Simple Stresses and Strains

1.1
Define the term strength,



1.2
Define the Mechanical properties of commonly used engineering  materials.




1.3
Explain the nature and effect of tensile, compressive and shear forces.

1.4
Define the terms stress, strain, Poisson's ratio and elastic moduli

1.5
Draw the typical stress - strain curve for ductile and brittle materials under tension indicating salient points on it.


1.6
State the significance of Factor of Safety.

1.7
Write down the relation between elastic constants E, G, K, & 1/m.

1.8
Compute stress and strain values in bodies of uniform section and of  composite section under the influence of normal forces.

1.9
Calculate thermal stresses in bodies of uniform section and composite sections

1.10 
Compute changes in axial, lateral and volumetric dimensions of bodies of uniform sections under the   action of normal forces.

2.0       Understand the concept of Strain Energy

2.1 Define resilience, proof - resilience and modulus of resilience.

2.2 Derive an expression for the strain energy.

2.3      Obtain expressions for instantaneous stress developed in bodies subjected to 

i) Gradually applied load,  ii) Suddenly applied load, iii) Impact/ shock load.

2.4  Compare of proof resilience in bodies subjected to the above loads.

	
	3.0   Understand the concept of Shear Force and Bending Moment Diagrams

	3.1
	List the types of beams.

	3.2
	List the types of loading

	3.3
	Explain the terms shear force and bending moment.

	3.4
	Compute shear force and bending moment at any section of beam (for

	
	UDL and Point loads)

	3.5
	Practice the diagrams of S.F. & B.M for UDL and Point loads

	
	4.0  Understand the concept of Theory of Simple Bending and Deflection of

	
	Beams

	4.1
	State the theory  of simple bending and explain terminology.

	4.2
	List the assumptions in theory of simple bending

	4.3
	State the bending equation M / I =σb/ y = E / R. Explain the terms  involved.

	4.4
	Calculate Bending stress, Modulus of section and Moment of resistance.

	4.5
	Calculate the safe load, safe span and dimensions of cross section.

	4.6
	Explain the term deflection

	4.7
	State the formulae for deflection in cantilever and simply supported beams

	4.8
	Calculate the values of deflection in the given beams for point load and UDL.

	
	

	
	


	  COURSE CONTENT

	1
	Simple Stresses and Strains

	
	

	
	Types of forces. Stress, Strain and their nature. Mechanical properties of 

	
	

	
	common engineering materials. Significance of various points on stress

	
	

	
	- strain diagram for M.S. and C.I. specimens. Significance of factor of

	
	safety. Relation between elastic constants. Stress and strain values in

	
	bodies of uniform section and of composite section under the influence

	
	of normal forces. Thermal stresses in bodies of uniform section and

	
	composite sections. Related numerical problems on the above topics

	
	

	2
	Strain Energy

	
	

	
	Strain energy or resilience, proof resilience and modulus of resilience.

	
	Derivation of strain energy for the following cases. i) Gradually applied

	
	load, ii) Suddenly applied load, iii) Impact/shock load. Related numerical

	
	problems.

	3
	Shear Force & Bending Moment Diagrams


               Types of beams with examples.

       a) Cantilever beam, b) Simply supported beam, c) Over hanging beam, d) Continuous beam, e) Fixed beam.

               Types of Loads - Point load, UDL and UVL.

Definition and explanation of shear force and bending moment. Calculation of shear force and bending

moment and drawing the diagrams by the analytical method only for the following cases.

a) Cantilever with point loads,
b) Cantilever with uniformly distributed load.



c) Simply supported beam with point loads.

	d) Simply supported beam with uniformly distributed load.

	

	e) Over -hanging beam with point loads, at the centre and at free ends.

	

	f) Over - hanging beam with uniformly distributed load throughout.

	

	g) Combination of point and UDL.for the above and problems there upon.

	

	4.     Theory of Simple Bending and Deflection of Beams

	

	        Explanation of terms, 

	

	a) Neutral layer, b) Neutral Axis, c) Modulus of Section,

	

	d) Moment of Resistance, e) Bending stress, f) Radius of curvature.

	

	Assumptions in theory of simple bending. Bending Equation

	

	M / I = σb / Y = E / R without derivation. Problems involving calculations of

	

	      bending stress modulus of section and moment of resistance. Calculation 

	of safe loads and safe span and dimensions of cross- section. Definition

	

	and explanation of deflection as applied to beams. Deflection formulae

	without proof for cantilever and simply supported. beams with point load

	and uniformly distributed load only (Standard cases only). Related numerical problems.


REFERENCE BOOKS

​​​
1.  Strength of Materials by B.C.Punmia

2.  Strength of Materials by R.S. Khurmi     S & Chand Company

3.  Strength of Materials by Ramamrutham


BASIC THERMODYNAMICS

Subject Title


:
Basic Thermodynamics 

Subject Code


:
M-303

Periods/Week


:
05
Periods per Semester
:
75

TIME SCHEDULE
	S. No.
	Major Topics
	Periods
	Weightage

of

Marks
	Short Answer

Questions
	Essay Type

Questions



	1
	Fundamentals and   laws of thermo-dynamics
	10
	16
	02
	01 

	2
	Laws of perfect gases
	06
	08
	01
	½

	3
	Thermodynamic processes in gases
	18
	26
	02
	02

	4
	Fuels and combustion
	12
	18
	01
	1½

	5
	Air Standard Cycles
	10
	16
	02
	01

	6
	I C Engines
	19
	26
	02
	02

	
	Total
	75
	110
	10
	08


OBJECTIVES
Up on completion of the course the student shall be able to

1.0 Understand the Fundamentals and laws of Thermodynamics.

1.1
Define the various terms associated with the thermodynamic system.

1.2
Name the types of thermodynamic systems.

1.3
Explain the closed system with examples.

1.4 Explain the open system with examples

1.5
Explain the isolated system with examples.

1.6 
List the thermodynamic properties of system.

1.7
Define the various thermodynamic properties.

1.8
Write examples for each property and its units of measurement.

1.9
State the number of properties required to define the state of a system.

1.10
Define the modes of energy transfer to and from a system.

1.11
Represent the state of a system on a graph. 

1.12
  State the Zeroth law of thermodynamics.

1.13
  State the first law of thermodynamics.

1.14
  State the second law of thermodynamics.

1.15
  Solve problems dealing with conversion of heat into work and vice –   
             versa.

1.16 
  Write non-flow energy equation.

1.17
  Write steady flow energy equation

1.18
  Solve simple problems on energy equation.

2.0
Understand the laws of perfect gases.


2.1
Define the term ‘Perfect Gas’.

2.2

State “Boyle’s law”.

2.3
State “Charle’s law”.

2.4
State “Avagadro’s law”.

2.5
State “Regnault’s law”.

2.6
State “Joule’s law”.

2.7
Derive characteristic gas equation.

2.8
Write the universal gas equation.

2.9
State relationship between characteristic gas constant (R), universal gas constant (G) and molecular weight (M).

2.10
Define specific heat at constant pressure (Cp).

2.11
Define specific heat at constant volume (Cv).

2.12
Infer why Cp is more than Cv.

2.13
Derive the relationship connecting the two specific heats and characteristic gas constant(R).

2.14
Solve simple problems using gas laws.

3.0
Understand Thermodynamic Processes on gases.

3.1
List different thermodynamic processes on gases.

3.2
Derive an expression for work done in Iso-choric process.

3.3
Derive an expression for work done in Iso-baric process.

3.4
Derive an expression for work done in hyperbolic process.

3.5
 Infer that Isothermal process is  same as hyperbolic process for gases.

3.6
Derive an expression for work done in polytropic process.

3.7
Derive an expression for work done in isentropic process.

3.8
Justify that work done in throttling process is zero.

3.9
Explain the concept of entropy.

3.10
Compute the change in internal energy of gas during a process.

3.12
Write the relationship between heat supplied, internal energy and work done.

3.13
Draw pressure- volume and temperature - entropy diagram for the above processes.

3.14
Solve simple problems on the above processes.

4.0
Understand the concept of fuels and combustion.

4.1
Define the term fuel.

4.2
Name different types of fuels with examples.

4.3
List the applications of different fuels.

4.4
Define higher calorific value of a fuel.

4.5
Define lower calorific value of a fuel.

4.6
Re-write Du long’s formula for calorific value from chemical composition of a fuel.

4.7
Estimate the calorific value using the above formula.

4.8
Compare solid, liquid and gaseous fuels.

4.9
Explain with line diagram the components of a Bomb-calorimeter.

4.10
Narrate the sequence of procedure for the determination of calorific value using Bomb calorimeter.

4.11
Compute the calorific value using the test data on a Bomb calorimeter unit.

4.12
Explain the working principle of Junker’s gas calorimeter with a line diagram.

4.13
Narrate the sequence of procedure in the determination of C.V. of a gaseous fuel with Junker’s calorimeter.

4.14
Calculate the C.V. of a fuel with the help of test data.

4.15
Write the balance of chemical equation for the composition of Unit mass/unit volume of a given fuel.

4.16
Estimate the minimum air required for complete combustion of unit mass / unit volume of a fuel of given composition.

4.17
Estimate the percentage composition of flue gases during combustion with or without excess air.

4.18
Estimate the weight of exhaust gases obtained by complete combustion of unit weight of a fuel of given composition.

4.19
Explain with a line diagram the working of Orsat’s apparatus.

4.20
Narrate the sequential procedure in conducting flue gas analysis by using Orsat’s apparatus.

4.21
Explain with the help of line diagram the working of mechanical type of CO2 recorder.

COURSE CONTENT

1.0 Fundamentals and laws of Thermodynamics.

1.1 Definitions for system - boundary, surroundings, working fluid and state of a system.

1.2 Types of thermodynamic systems – closed, open and isolated systems with examples.

1.3 Properties of system- Intrinsic and Extrinsic properties with examples.

1.4 Definitions for properties like pressure (p), Volume (v), Temperature (T), Enthalpy (H), Internal energy (U) and their units.

1.5 Definitions for quasi-static work, flow- work, specific heat.

1.6
Zeroth, first, second laws of thermodynamics, simple problems on conversion of Heat into Work and vice versa.

1.7       Steady flow energy equation (without proof), simple problems. 

2.0 Laws of perfect gases.

2.1 Brief explanation of perfect Gas Laws – Boyle’s law, Charle’s Law ,Avagadro’s Law , Joule’s law and Regnault’s law.

2.2 Derivation of characteristic gas equation - universal gas equation, universal gas constant and their relationship with molecular weight of gas.

2.3 Specific heat at constant pressure, specific heat at constant volume for a gas.  Derivation for an expression showing the relationship between the two specific heats and characteristic gas constant.

2.4 Simple problems on gas equation.

3.0
Thermodynamic processes on gases.

3.1
Types of thermodynamic processes- Isochoric, Isobaric, Isothermal, Hyperbolic, Isentropic, Polytrophic and Throttling processes. Equations representing the above processes.

3.2
Concept of Entropy.

3.3
Derivation for work done and  change in internal energy for  the above processes.

3.4
Calculation of heat supplied or rejected during the above processes.

3.5
Simple problems on the above processes.

4.0
Fuels and Combustion.

4.1
Definition of fuel.  Types – solid, liquid and gaseous fuels, examples and uses of different types of fuels.

4.2
Calorific values (Higher and lower) of fuels, Dulong’s formula for calorific value.  Calculation of calorific value of a fuel with given chemical composition.

4.3
Bomb calorimeter unit-description-procedure for determination of C.V. of solid or liquid fuel using Bomb calorimeters, calculation of C.V. with test data.

4.4
Junker’s Gas calorimeter unit – description – determination of calorific value of gas using Junker’s calorimeter.

4.5
Problems on C.V. determination with Junker’s calorimeter test data.

4.6
Balance chemical equations for the combustion of carbon, Hydrogen, sulphur, Methane, Ethane etc.

4.7
Calculation of minimum air required for the complete combustion of unit mass/unit volume of fuel having a given composition.  Conversion of volumetric analysis to gravimetric analysis, and vice-versa.  Calculation of percentage composition (by weight and volume) of flue gases.  Calculation of weight of flue gases obtained by combustion of fuel with and without excess air, simple problems.

4.8
Brief description of Orsat’s Apparatus & use, procedure for determination of flue gas analysis, chemicals used for absorption of different gases in flue gases.

4.9       Brief description and working of a mechanical type of CO2 recorder.

REFERENCE BOOKS

1.0
Engineering Thermodynamics by P. K. Nag
TMH Publishers

2.0
Engineering Thermodynamics by C. P. Arora

3.0
Thermal Engineering by Mahesh M Rathore TMH Publishers


3.0
Thermal Engineering - R. S. Khurmi

S.Chand & Company

4.0
Fundamentals of I.C.Engines  by 
Heywood

ENGINEERING MATERIALS
Subject Title

:
Engineering Materials
Subject Code

:
M-304
Periods per week

:
05
Periods per Semester
:
75
TIME SCHEDULE
	Sl. No
	Major Topics


	No. of
Periods
	Weightage of Marks
	Short answer
Questions
	Essay Type
Questions



	1
	Introduction &

Mechanical properties of engineering materials


	04
	05
	--
	½

	2
	Testing of materials
	08
	13
	01
	01

	3
	Structure of Materials
	08
	13
	01
	01

	4
	Production of Iron and
Steel
	10
	13
	01
	01

	5
	Iron Carbon

Equilibrium Diagram
	12
	16
	02
	01

	6
	Heat treatment of Steel
	12
	16
	02
	01

	7
	Ferrous, Non Ferrous

Metals and their alloys


	14
	21
	02
	1 ½

	8
	Powder Metallurgy
	07
	13
	01
	01

	
	Total
	75
	110
	10
	08


OBJECTIVES
Upon completion of the course the student shall be able to

1.0 Understand the Mechanical properties of engineering materials
1.1 State the importance of various Engineering Materials used in Mechanical processes / industries.

1.2 List the various engineering materials & their application.
1.3 Define the following properties 

i) Tensile, Compressive and Shear strength, ii) Ductility, iii)Hardness, iv) Toughness, v) Brittleness, vi) Impact strength, and vii) Fatigue and Creep strength.

2.0 Understand the procedures of Testing of Materials

2.1 Differentiate between destructive and non-destructive tests.
2.2 Describe the testing procedure for tensile strength, compression strength, shear strength, Impact strength, and hardness of metals.
2.3 Describe the procedure for Testing Materials by X- Ray, gamma – Ray, Magnetic flux, Ultrasonic and penetration test.
3.0 Identify the Structure of materials

3.1 State the meaning of space lattice
3.2 Define unit cell.

3.3 Describe the three main types of space lattice with legible sketch
3.4 State the formation of grains by dendrite growth.

3.5 State the effect of rate of cooling on grain formation.
3.6 State the effect of grain size on mechanical properties.
3.7 Identify the factors promoting grain size.
3.8 Identify important stages in the phenomenon of recrystallization.
4.0
Understand the Production of Iron and Steel

3.9 Name the various raw materials required for production of iron.
3.10 Describe the Blast furnace to produce Pig Iron in with legible sketch.
3.11 Describe the puddling furnace to produce wrought iron with legible sketch.
3.12 Explain the process of manufacturing cast iron in Cupola with legible sketch.
3.13 Describe the steps in manufacturing steel by Bessemer process, L.D Process, Open Hearth and Electric Process
COURSE CONTENT
1.0
Introduction, Mechanical properties of engineering materials
Engineering Materials – importance -  applications - mechanical properties of engineering materials – Tensile strength, Compressive strength, Ductility, Malleability, Hardness, Toughness, Brittleness, Impact strength, Fatigue, Creep resistance

2.0
Testing of materials

Destructive testing tests -  tensile, compressive and shear strengths – Tests on Brinell & Rock Well hardness test – Impact test on Izod & Charpy tester.

Non destructive testing – Procedure for testing materials by X-ray, gamma ray, magnetic flux and ultrasonic testing.

3.0
Structure of Materials

Crystals structures of metals, Space lattices, Unit cell, three main types of metallic space lattices, namely Face Centered Cubic, Body Centered Cubic, Hexagonal Close Packed.


Crystallization of metal, formation of grains by dendrite growth, grain boundary, grain size control, effect of grain size on properties – factors

4.0
Production of Iron and Steel.


Raw materials, iron ores, Lime stone, Coal-their availability in India - General Survey of Iron and steel making in India -  Manufacturing of pig iron from blast furnace - Wrought iron by puddling furnace and Cast Iron from cupola- Production of steel by Bessemer, L.D. process; Open hearth and Electric processes.
REFERENCE BOOKS

1.
Powder Metallurgy



by
TTTI,ECH

2.
Material Science



by
Raghavan

3.
Introduction to Engineering Materials

by
B.K Agarwal (McGraw-Hill)

4..
Material science and metallurgy 

by 
Dr. O.P.KHANNA
MANUFACTURING TECHNOLOGY - I

Subject Title


:
Manufacturing Technology - I

Subject Code
           

:
M–305


Periods per Week

:
04

Periods per Semester
:
60

TIME SHEDULE
	S.No
	Major Topics
	Number of Periods
	Weightage of Marks
	Short answer Questions
	Essay type Questions

	1
	Lathe & Lathe Work
	16
	29
	3
	2

	2
	Shaper, Slotter, Planner 
	12
	21
	2
	1 1/2

	3
	Broaching Machine
	04
	10
	0
	1 

	4
	a)Welding, 

b)Cutting Fluids, Coolants and Lubricants
	14
	27
	4
	1 1/2

	5
	Milling , Gear making
	14
	23
	1
	2

	
	Total
	60
	110
	10
	08


OBJECTIVES
Up on completion of the course the student shall be able to 

1. Understand the construction details of Lathe & Lathe Work

1.1       State the working principle of lathe.

1.2       Classify lathes.

1.3       Draw the line diagram of engine lathe.

1.4       List the parts of lathe.

1.5       Describe the functions of each part in lathe.

1.6       Indicate the specifications of a lathe.

1.7       List the various operations performed on lathe including special operations.

1.8       Explain methods of taper turning with line diagrams.

1.9       Calculate the included angle for taper turning.

1.10 List different work holding devices.

1.11 Explain the Nomenclature of Lathe (single point) tool with the help of legible sketch

1.12 Explain the Significance of various angles.

1.13 List the various types of production lathes.

1.14 Illustrate the working principle of turret lathe, Capstan, Automatic, Semi-automatic
    lathes & copying lathes.

1.15 Distinguish between automatic and semi-automatic lathes.

1.16 Explain the need of copying lathes.

1.17 State the advantages and applications of production lathes.

2.0      Understand the construction details and working principle of Shaper, 


Slotter and Planer

2.1      Illustrate the working principles of shaper, slotter, and planer. 

2.2      Illustrate the constructional details of the above machines.

2.3      Explain the functions of important parts of the above machines.

2.4      List the operations performed on these machines.

2.5      State the specifications of each machine.

2.6      Explain the principle of quick-return mechanism as applied to shaper/planer.

2.7      Describe the different methods of obtaining quick return motion.

2.8      Explain the principle of hydraulic drive with the help of a line diagram applied to shaper.

3.0      Understand the construction details and working principle of Broaching 

 machine

3.1     Define Broaching.

3.2     Classify broaching machines.

3.3     Illustrate the working principles of broaching machines.

3.4     Illustrate the constructional details of the broaching machines.

3.5     State the advantages & limitations of broaching.

4.0 .
a) Understand the joining process of Welding.

4.1       State the necessity of welding.

4.2       Classify the welding processes.

4.3       State the advantages and limitations of welding.

4.4       Explain the principle of arc welding.

4.5       List the tools and equipment of arc welding.

4.6       Name the proper electrodes for given metals.

4.7       Explain the principle of gas welding.

4.8       List the tools and equipment of oxy-acetylene welding.

4.9       Explain different welding procedures in arc and gas welding.

4.10 Define the terms soldering & brazing.

4.11 Differentiate soldering from brazing.

4.12 Explain the principles of soldering & brazing.

4.13 Select correct soldering materials for a given job.

4.14 Explain soldering / brazing techniques.

4.15 List the gas cutting equipment.

4.16 State the principle of flame cutting.

4.17 State the relative advantages of flame cutting over other types of  cutting.

4.18 List the various defects in welds.

4.19 List the reasons for the above.

4.20 Explain non-destructive testing of welds.

4.21 List various (special) modern welding techniques.

4.22 State the principle of at least four modern welding techniques.

4.23 Explain the principle of TIG and MIG welding.

4.0.
b) Understand the concept of Cutting Fluids, Coolants & Lubricants.

4.24     State the properties of cutting fluids and coolants.

4.25     Mention the types of fluids.

4.26     State the composition of cutting fluids and coolants.

4.27     List the relative merits of the cutting fluids and coolants.

4.28     Select the proper cutting fluids and coolants for various machining operations.

4.29     Classify the lubricants.

4.30     List all the properties of lubricants.

COURSE CONTENT

1.0       Lathe and Lathe Work

Working Principle of Lathe , Types of Lathes - Engine lathe – construction details–specifications, Nomenclature of single point cutting tool, geometry , tool signature,      functions of tool angles.     General and special operations – (Turning, facing, taper turning  thread cutting, knurling, forming, drilling, boring, reaming, key way cutting.)     Methods of taper turning – explanation      Lathe accessories viz., work holding devices and tool holding devices     Turret lathe: sketch – operation – advantages.     Capstan lathe: sketch – operation – advantages.     Comparison of engine (centre lathe) – turret – capstan lathe, Semi automatic lathe – features ,Automatic lathe – features, Copying lathe – applications.

2.0      Shaping, Slotting, and Planning

Introduction to shaper, slotter, planer, Constructional details and specifications of shaper, slotter and   planer.    Operations on these machines.    Tools and materials.    Driving mechanisms - quick return arrangement - crank & slotted lever mechanism, whit worth mechanism, hydraulic drive.

3.0      Broaching Machines

Introduction to broaching, Types of broaching machines – horizontal type (single ram & 
 dual ram) vertical type, pull up, pull down, and push down. Elements of broach tool, broach teeth details – nomenclature – types – tool material.

4.0      a) Welding

Introduction, Classification of welding processes. Advantages and limitations of welding.     Principles of arc welding., Arc welding equipment.,     Choice of electrodes for different metals.     Principle of gas (oxy – acetylene) welding. Equipment of gas welding.Welding procedures ( arc & gas ),Soldering and Brazing techniques., Types and applications of solders & fluxes ,Various flame cutting processes. Advantages and limitations of flame cutting, Defects in welding., Testing and inspection. Modern welding methods, (Submerged, CO2, Atomic – Hydrogen,      ultrasonic welding),Brief description of MIG & TIG Welding.
b) Cutting Fluids, Coolants & Lubricants

Introduction,    Types of cutting fluids.    Properties and functions of fluids and coolants.    Fluids and coolants required in turning, drilling, shaping, sawing &   Broaching. Selection of cutting fluids, methods of application of cutting fluid.    Classification of lubricants ( solid, liquid, gaseous)    Properties and applications of lubricants.

REFERENCE BOOKS

1.
Welding Technology




by   
Little.

2.
Elements of Work Shop Technology  vol. I & II  
by    
Hazra Choudary 

3.
Engineering Metrology



by
Jain

4.
Welding Technology




by
Parmar

5.
Manufacturing Technology (volume-1)

by 
P.N.Rao (MGH Pub)


6.         Production technology                                               by RK Jain 


MACHINE DRAWING PRACTICE

Subject Title

:
Machine Drawing Practice

Subject Code

:
M-306

Periods/ Week
:
06

Periods/Semester
:
90

TIME SCHEDULE
	S.No
	Major Topics
	Periods
	Weightage of Marks
	Short answer Questions
	Essay type Questions

	1
	Introduction
	06
	-
	-
	-

	2
	Fastening Devices
	21
	10
	02
	-

	3
	Assembly Drawings
	42
	80
	-
	02

	4
	Piping Layouts and Joints
	12
	05
	01
	-

	5
	Welding Fabrication Drawings
	09
	05
	01
	-

	
	Total
	90
	100
	04
	02


Note: Candidate has to answer all questions in part- A and one question out of two in part- B

OBJECTIVES

Up on completion of the course the student shall be able to

1.0 Understand the importance of machine drawing

1.1. Explain the importance of Machine drawing.

1.2. Review of 1st angle and 3rd angle Projections

1.3. Review of Orthographic Projections and Sectional Views.

2.0 Practice the drawing of fastening devices

2.1. Draw the standard thread profiles.

2.2. Draw bolted connections to standard proportions.

2.3. Draw different types of screws.

2.4. Draw different types of rivets and riveted connections.

2.5. Draw different types of keys and cotters.

3.0 Understand the assembly drawing practice and procedure

3.1. List the sequence of steps for preparing assembly drawing.

3.2. Practice the assembly drawing for the given components drawing.

3.3. Prepare the list of parts.

4.0 Practice the construction piping layouts

4.1. State the distinction between pipes and tubes.

4.2. Identify the common components of a piping layout.

4.3. Identify the conventional symbols used for the various components of piping layout.

4.4. Prepare single line and double line diagrams of piping layouts.

4.5. Draw the assembly drawing and sectioned views of pipe joint.

4.6. Explain the use of packing material in joint.

Key competencies to be achieved by the student

	Topic
	Key competency

	Introduction
	· Understand the difference between I & III angle projections

· Appraise the importance of sectional views in Mechanical Engineering

	Fastening devices


	· Differentiate the temporary and permanent joints and their applications

· Draw the bolts, screws, nuts, rivets, keys and cotters with standard proportions 

	Assembly drawing
	· Read the external and internal features of each part

· Prepare the table of parts giving part number, its name, material and quantity

	Piping layouts
	· Acquaint with the symbols used for the various components of piping layout

· Understand the importance and use of all the valves and packing material used in pipe fittings

	Welded fabrication drawing
	· Specify the weld joint

· Prepare the working drawing of welded fabrications.




COURSE CONTENT

1.0       Introduction

Importance of Machine Drawing - Brief revision of 1st and 3rd angle projections - Understand the concepts of Orthographic projections and Sectional views.

2.0  
Fastening Devices

Temporary and Permanent fastenings and their areas of application-thread nomenclature, forms of screw thread profiles, metric, B.A., Acme, Knuckle, etc.

Bolts and Nuts: Specification of bolts and nuts, Different types of bolted joints (like using through bolts, studs, screws etc.,) in different applications.  Purpose of lock nuts and their Types - Keys and cotters: Types of keys and cotters: Difference between key and cotter uses.

Rivets and Riveted joints: Types and proportions and specification of rivets: Different types of riveted joints: Lap, butt-single row, double row etc., chain and zigzag riveting – calculation of diameter of rivet: Pitch and arrangement of rivets in row – use – of  standard proportions.

Drawing Plate: 1

1. Exercise on Orthographic projections and Sectional views.

2. Thread Nomenclature and forms of screw thread profiles.

3. Exercises in drawing – bolted connections using standard proportions.

4. Drawing of various types of lock nuts & types of keys indicating their proportionate dimensions.

5. Exercise in drawing riveted joints using standard proportions: Single row, double row (chain and zigzag) in lap and butt joints (single & double strap).

3.0  
Assembly Drawings

Need and functions of assembly and detailed drawings - Steps in preparing assembly drawings - Bill of materials and parts list. - Exercises in preparing assembly drawings of commonly available engineering components.

Drawing Plate: 2

Draw the views / sectional views of 

1. Jib and cotter joint assembly 

2. Knuckle joint assembly

3. Assembly of muffs coupling (solid & split) coupling 

4. Screw jack assembly, 

5. Stuffing box.

6. Bearings.

NOTE: With the knowledge gained by the above exercises the students shall be able to draw exercises on Socket and spigot joint, protective type flanged coupling, piston of petrol engine, cross head, connecting rod, eccentric, flexible coupling, universal coupling, sleeve and cotter joint, Oldham’s-coupling, lathe tool post, big end of a connecting rod, foot step bearing, Plummer block, lathe tail stock. 

4.0  
Piping layouts

Classification of pipes and tubes- Components of pipes lay-out.-Screw fitting bend, elbow, tee, lateral Cross-nipple, reducing socket and plug - Unions: Screwed ground and flanged - Valves: Gate valve: angle valve, check valve - Various conventional symbol used for the above components.

Drawing Plate: 3

1. Single line diagram of pipe layout two exercises.

2. Double line diagram of pipe layout one exercise. 

3. Cast iron flanged pipe joint, spigot and socket joint, hydraulic pipe joint, expansion joint, screwed joint, union joint -  draw half sectional elevation and end view.

REFERENCE BOOKS

1. T.S.M & S.S.M in respect of Technical Drawing by TTTI, Madras

2. Machine Drawing by A.C. Parkinson.

3. Machine Drawing by Jones & Jones.

4. Machine Drawing by N.D. Bhat.

5. A text book for Technical Schools Engg. Drawing by N.C.E.R.T 

6. Machine Drawing by R.B. Gupta.

7. Indian Standard Scheme of symbol for Welding by SP-46-1988.

8. Machine Drawing by Bhattacharyya (Oxford Publishers).

9. Machine Drawing by Ajeeth Singh (MGH Publishers) 

10. Machine Drawing by N.Siddeswar, Kannaih, Sastri. (MGH Publishers)

FUELS LABORATORY PRACTICE

Subject Title


:
Fuels Laboratory practice

Subject Code


:
M – 307

Total No. of Periods

:
03

Total Periods per Semester
:
45

TIME SCHEDULE

	S. No.
	Major Title
	Periods

	1.
	Flash & Fire point tests
	09

	2.
	Viscosity measurement
	12

	3.
	Calorific value tests
	12

	4.
	Carbon residue test
	06

	5.
	Calibration of pressure gauge
	06

	               Total 
	45


OBJECTIVES

Up on Completion of the course the student shall be able to:

1.0 Understand the determination of flash and fire point of a given sample of fuel using given apparatus(Abels, Cleveland & Pensky Martin) 

2.0 Understand the determination of Viscosity of a given sample of oil using given apparatus 

3.0 Understand the determination of Calorific value of a given sample of fuel using given apparatus 

4.0 
Understand the determination of amount of carbon residue of a given sample of petroleum product 

5.0
Understand the need and importance of calibration of pressure gauges.

Competencies and KEY competencies to be achieved by the student

	Title of the experiment 
(No.of periods)
	Competencies
	Key competency

	1. Flash and Fire point tests

	a) Abel’s Apparatus 
	1. Handle the apparatus

· Filling water

· Fixing thermometer

2. Manipulate the apparatus

· Checking heating element

· Connecting regulator

3. Perform the precise operations 

· Observation of flame colour

· Recording temperature

4. Explain the need and scope of the Experiment in industry
	· Observe the flame for change in colour and type of flame 

· Record the temperature of fuel using thermometer

	b) Cleveland Apparatus 
	1. Handle the apparatus

· Filling water

· Fixing thermometer

2. Manipulate the apparatus

· Checking heating element

· Connecting regulator

3. Perform the precise operations 

· Observation of flame colour

· Recording temperature
	· Observe the flame for change in colour and type of flame 

· Record the temperature of fuel using thermometer                           

	c) Pensky Martin Apparatus 
	1. Handle the apparatus

· Filling water

· Fixing thermometer

2. Manipulate the apparatus

· Checking heating element

· Connecting regulator

3. Perform the precise operations 

· Observation of flame colour

· Recording temperature


	· Observe the flame for change in colour and type of flame 

· Record the temperature of fuel using thermometer            

                                   


	 Title of the experiment 
(No.of periods)
	Competencies
	Key competency

	2. Viscosity measurement

	a) Redwood viscometer 
	1. Handle the apparatus

· Filling water

· Fixing thermometer

· Handle hydrometer

2. Manipulate the apparatus

· Checking heating element

· Connecting regulator

· Checking hydrometer functioning

3. Perform the precise operations 

· Use Hydrometer to measure the density of given oil

· Record the temperature of oil using thermometer

·  Record the time to collect 50 ml of oil 
· Draw the graph between the temperature and viscosities
	· Use Hydrometer to measure the density of given oil

· Record the temperature of oil using thermometer

· Record the time to collect 50 ml of oil

	b) Saybolt viscometer
	1. Handle the apparatus

· Filling water

· Fixing thermometer

· Handle hydrometer

2. Manipulate the apparatus

· Checking heating element

· Connecting regulator

· Checking hydrometer functioning

3. Perform the precise operations 

· Use Hydrometer to measure the density of given oil

· Record the temperature of oil using thermometer

·  Record the time to collect 50 ml of oil 
4. Draw the graph between the

      temperature and viscosities
	· Handle the Hydrometer to measure the density of given oil

· Record the temperature of oil using thermometer

· Record the time to collect 50 ml of oil


	Title of the experiment 
(No.of periods)
	Competencies
	Key competency

	3. Calorific value tests

	a) Bomb calorimeter 
	1. Handle the apparatus

· Checking oxygen cylinder 

regulator & Water flow into equipment

2. Perform precise operations 

· Weigh the water collected & condensed steam

· Record the inlet &outlet temperature of water
· Record mass of fuel burnt
· Determine the Calorific values of solid, liquid and gaseous fuels
	· Weigh the water collected and condensed steam

· Record the inlet &outlet temperature of water 

· Record mass of fuel burnt

	b) Junkers gas calorimeter
	1. Handle the apparatus

· Checking oxygen cylinder 

regulator & Water flow into equipment

2. Perform precise operations 

· Weigh the water collected & condensed steam

· Record the inlet &outlet temperature of water
· Record volume of gas burnt
· Determine the Calorific values of solid, liquid and gaseous fuels.
	· Weigh the water collected and condensed steam

· Record the inlet &outlet temperature of water 

· Record volume of gas burnt.


	Title of the experiment 
(No.of periods)
	Competencies
	Key competency

	4. Carbon residue test 
	1. Handle the apparatus

· Checking heating element

· Pouring of fuel oil sample

· Placing of crucible in equipment

2. Perform precise operations 

· Weighing the porcelain crucible with and without oil
· Measure the weight of carbon residue
· Assess the percentage carbon residue.
	· Weigh the porcelain crucible with and without oil
· Measure the weight of carbon residue


	Title of the experiment (No.of periods)
	Competencies
	Key competency

	5. Calibration of pressure    
    gauge
	1. Handle the apparatus

· Checking oil leakage

· Pouring sufficient oil

2. Perform precise operations 

· Operate screw pump to generate system pressure

· Observe and record the pressure due to mass load

· Record the gauge pressure


	· Operate screw pump to generate system pressure

· Observe and record the pressure due to mass load

· Record the gauge pressure


COURSE CONTENT

1.
Determination of flash and fire points of various fuels and lubricants using Abel’s, Pensky Martin’s, and Cleveland’s apparatus.

2.
Determination of Kinematics and Absolute viscosities of the fuel and lubricating Oils using Redwood & Saybolt viscometers.

3.
Determination of Calorific values of Solid and liquid fuels using Bomb calorimeter.


 and Determination of Calorific value of gaseous fuel by using Junker’s

calorimeter.

4
Determination of Carbon residue using Conradson’s apparatus.

5.
Calibration of a pressure gauge using dead weight pressure gauge tester

Communication Skills and Life Skills
(Common to all the branches)
Subject Title


:  Communication Skills and Life Skills
Subject Code


: M - 308

No. of periods per week
: 4
No. of periods per semester
: 60

TIME SCHEDULE

	S. No
	Major Topics
	No. of Periods
	Weightage of  Marks
	No. Of  Questions

	I
	Communications Skills

	1.
	Listening (Unit-1 & 2)
	10
	10
	1

	2.
	Speaking (Unit- 3 to 6)
	10
	10
	1

	3.
	Group Discussion (Unit-7)
	5
	10
	1

	4.
	Interview Skills (Unit-8)
	5
	10
	1

	II
	Life Skills

	5
	Unit-1 to 4
	15
	30
	1

	6
	Unit-5 to 8
	15
	30
	1

	                 Total 
	60
	100
	6


Communication Skills
	Sl. No
	Unit
	Objectives
	Key Competencies

	1
	Listening- I
	· Listen for the main idea

· Listen for specific details
	· Learn to listen for main idea

· Listen for specific details

· Listen and understand varied material

· Make inferences

· Know appropriate vocabulary

	2
	Listening-II
	· Listen for and identify the main idea

· Listen for and identify specific details
	· Learn to listen for main idea

· Listen for specific details

· Listen and understand varied material

· Make inferences

· Know appropriate vocabulary

	3
	Introducing |Oneself
	· Introduce oneself

· Learn vocabulary relevant to making introductions

· Learn the difference between an informal and formal introduction
	· Use formal and informal introduction appropriately

· Know relevant vocabulary to talk about skills, hobbies, strengths and weaknesses


	4
	Describing Objects
	· Learn vocabulary and expressions useful for describing objects

· Describe objects
	· Learn to describe an object

· Use relevant vocabulary

	5
	Reporting Past Incidents
	· Report past incidents

· Use appropriate grammar and vocabulary for reporting
	· Use appropriate tense

· Learn appropriate vocabulary

· Know how to express past incidents

	6
	Just A Minute
	· Speaking fluently and accurately for a minute
	· Learn to speak on any given topic

· Sequencing ideas organizing thoughts 
· Know how to introduce a given topic

· Learn how to give a good closure

· Know and avoid common mistakes

	7
	Group Discussion
	· Understand the concept of a group discussion

· Participate in a group discussion

· Learn the do’s and don’ts of  group discussion
	· Participate in a group discussion

· Learn appropriate vocabulary and expressions

· Use good body language

· Know group dynamics

· Be aware of do’s and don’ts in a group discussion

· Know appropriate etiquette

	8
	Interview Skills
	· Prepare for an interview

· Face an interview
	· Get the confidence to face an interview

· Learn good body language

· Know frequently asked questions and answer them appropriately

· Learn to dress properly for an interview

· Know the do’s and don’ts 


Life Skills

	Sl. No
	Unit
	Objectives
	Key Competencies

	1
	Positive Attitude
	Concept of positive attitude
	· Learn to think positively

· Become confident

	2
	Goal Setting
	Importance of setting goals
	· Learn to set goals

· Know how to achieve goals

· Know about personal and professional goals

	3
	Time Management
	To manage time in an efficient manner
	· Know about time wasters

· Learn to plan, prioritize, schedule

· Learn to become productive

· Learn to manage time productively

	4
	Problem Solving and Decision Making
	Learn to solve problems and take appropriate decisions 
	· Learn the steps in problem solving

· To think out of the box

· Learn to solve the problems rationally

	5
	Creativity
	To become creative
	· Think innovatively

· Learn to think out of the box

· Learn to look at old things in a new way

· Think differently

	6
	Managing Emotions
	Understand different emotions
	· Learn to manage stress

· Know about anger management

· Understand and manage emotions

	7
	Teamwork
	Importance of teamwork
	· Learn to be a team player

· Know the importance of teamwork

· Learn the traits of a good team

· Know the stages in a team formation

	8
	Leadership Skills
	Concept of leadership
	· Learn leadership traits

· Know leadership styles

· Be a future leader


Total Marks: 100

Internal: 40 marks


External: 60 marks

End Examination: 

· Listening skill: 10 marks
· Speaking Skill: 10 marks 

   (Describing Objects, Reporting past incidents, JAM)

· Interview Skills or  Group Discussion: 10 marks
· Life Skills: 30 marks 

Internal Assessment:

· Attendance, Discipline: 5 marks
· Lab manual Submission: 15 marks
· Classroom presentations: 20 marks 

MANUFACTURING AND FABRICATION ENGINEERING LAB PRACTICE-I

Subject Title


: Manufacturing and Fabrication Engg.Lab Practice-I

Subject Code


: M – 309

Periods per Week

: 03

Periods per Semester

: 45

OBJECTIVES

Up on the completion of the course the student shall be able to:

1.0 Practice the casting principles and operations in foundry

1.1 Write the sand moulding procedures in foundry.

1.2 Prepare a mould sand mix.

1.3 Identify various tools used in foundry shop.

1.4 Prepare mould in two boxes, three boxes.

1.5 Prepare a mould ready for casting with proper provision for runners, risers and  gates

1.6 Place the cope over the drag without any mismatch 

1.7 Prepare the molten metal and calculate the amount of metal to be poured in the mould

1.8 Core making and uses

2.0 Practice the operation of Lathe 

2.1 Perform a plain turning operation on a lathe machine.

2.2 Select proper tool to perform the job.

2.3 Centre the job by dial gauge

2.4 Select the suitable speed for different operations

2.5 Use various measuring instruments for taking dimensions.

2.6 Perform step turning operation on lathe.

2.7 Calculate the taper angle.

2.8 Practice different taper turning methods on lathe 

2.9 Turn the required tapers by swivelling the compound rest.

2.10 Produce articles of industrial application such as ring gauges, plug gauges, handle etc.

3.0 Tapper turning – Hands on experience in swivelling the compound rest method

4.0 Practice the joining of metals in Arc Welding, Gas welding, brazing

4.1 Prepare the edges for welding

4.2 Select the suitable electrode, voltage and current

4.3 Handle the Electrode Holder for laying welding beads.

4.4 Operate the welding transformer and generator.

4.5 Perform various weld joint operations.

KEY competencies to be achieved by the student.

	Title of the experiment
	Key competency



	Core making 
	      -Core making and using for practical purposes

	Moulding and Casting of solid bearing
	· Select the suitable sand and mix it for the mould

· Cut gates and runners

· Pour sufficient quantity of molten metal

	Moulding and Casting of flange coupling
	· Prepare and place the core 

· Cut the gates and runners

· Pour the sufficient quantity of molten metal

	Moulding and Casting of split bearing
	· Prepare and place the core 

· Cut the gates and runners

· Pour the sufficient quantity of molten metal



	Moulding and Casting of connecting rod
	· Prepare and place the core 

· Cutt the gates and runners

· Pour the sufficient quantity of molten metal 

	Moulding and Casting of

 V-pulley
	· Cut gates and runners

· Pour sufficient quantity of molten metal 

	Moulding and Casting of

 Gear pulley
	· Cut gates and runners

· Pour sufficient quantity of molten metal



	Plain turning
	· Check the centering of the work piece using dial gauge

· Fix the cutting tool at proper inclination

· Select the suitable speed, feed and depth of cut for rough and finishing operations

· Check the dimensions

	Step turning
	· Check the centering of the work piece using dial gauge

· Fix the cutting tool at proper inclination

· Select the suitable speed, feed and depth of cut for rough and finishing operations

· Check the dimensions

	Taper turning
	· Just an introduction of 4 methods. Student is expected to show how they work on machine. 

· Hands on exposure to swiveling compound rest method


	Title of the experiment
	Key competency



	Collar turning
	· Check the centring of the work piece using dial gauge

· Fix the cutting tool at proper inclination to turn the work piece

· Select the suitable speed, feed and depth of cut for rough and finishing operations

· Check the dimensions

	Knurling
	· Check the centring of the work piece using dial gauge

· Fix the cutting tool at proper inclination to turn the work piece

· Select the suitable speed, feed and depth of cut for rough and finishing operations

· Check the dimensions

· Fix the knurling tool and selecting the suitable speed and feed

	Welding

Layout of beads
	· Perform Edge preparation

· Hold the electrode at suitable angle and distance with respect to the work piece to maintain the arc

· Check the bead

	Lap joint
	· Perform Edge preparation

· Hold the electrode at suitable angle and distance with respect to the work piece to maintain the arc

· Check the bead

	Butt joint
	· Perform Edge preparation

· Hold the electrode at suitable angle and distance with respect to the work piece to maintain the arc

· Check the bead


COURSE CONTENT

1 Foundry

Moulding and casting of 

1.1 Solid bearing

1.2 Flange coupling

1.3 Split bearing

1.4 Connecting rod

1.5 V – Pulley

1.6 Gear pulley

2 Machine Shop (Turning)

2.1 Plain Turning

2.2 Step Turning

2.3 Taper Turning

2.4 Turning Collars

2.5 Knurling 

2.6 Facing

3.     Welding


3.1 Layout of Beads


3.2 Butt joints.


3.3 Lap joints.

CAD Lab Practice
	Subject Title
	   :
	CAD Lab Practice

	Subject Code
	  :
	M-310

	Periods per week
	:
	03

	Period per  Semester
	:
	45


TIME SCHEDULE

	
	Sl No.
	Major Topics
	No. of

	
	
	
	periods

	
	1.
	Introduction to CAD
	1.5

	
	2.
	Selecting commands & Working with drawing
	1.5

	
	3.
	Viewing drawing and Working with coordinates
	03

	
	4
	Creating simple entities by using draw commands
	06

	
	5.
	Modifying entities 
	06

	
	6
	Getting Drawing information
	1.5

	
	7.
	Working with text and practice
	1.5

	
	8.
	Dimensioning drawing and practice
	03

	
	9.
	2D Drawing practice 
	12

	
	10
	Layers
	03

	
	11
	Isometric views
	03

	
	12
	Working with blocks
	03

	
	
	TOTAL
	45


OBJECTIVES

1.0 Upon completion of the course the student shall be able to Understand about the Computer Aided Drafting and its software

1.1     Define Computer Aided Drafting

1.2      List the Advantages of CAD and also various CAD software’s

1.3      Explain the importance of CAD software

1.4      Explain the features of Graphic Work station

1.5      Explain CAD Screen, Various tool bars and menus.

1.6      Explain the benefits of Templates

2.0 Use appropriate selection commands

2.1.
Practice commands using toolbars, menus, command bar

2.2.
Practice repeating a command, Nesting a command and modifying a command


2.3.
Use prompt history window and scripts


2.4.
Practice mouse shortcuts


2.5.
Practice the Creating the drawing, saving the drawing with .drawing extension and Opening Existing drawing


2.6.
Practice the setting up a drawing with drawing limits and drawing units.


2.7.
Practice the setting and changing the grid and snapping alignment


2.8.
Practice the Entity snaps

3.0
Use viewing tools of CAD & Use coordinate systems of the drawing

3.1.
Practice the use of Scroll bar, pan command and rotating view to move around within drawing


3.2.
Practice the changing of magnification of drawing

3.3.
Practice how the coordinate system work and it is displayed


3.4
Practice the Find tool to determine the coordinates of a point

3.5.
Practice the Two dimensional coordinates such as Absolute Cartesian, Relative Cartesian , Polar coordinates and direct method to draw a line.

3.6.
Explain importance and use of Osnap/ Esnap points.

3.7.
Practice to draw with other drawing commands like circle, polygon and other.


4.0
Create the simple and complex entities

4.1.
Draw the lines, circles, arcs, ellipses, elliptical arcs, rays and infinite lines and shapes like Rectangles, Polygons, Polylines, Splines, donuts

4.2.
Practice the adding of hatch with required pattern and adjusting line angle and line space..

5.0
Use the modifying tools to modify the properties of entities

5.1.
Practice the various methods of entity selection like window, cross window, fence, last and  previous methods and deselection method

5.2.
Practice the Deletion , breaking and trimming of entities

5.3.
Practice the Copying of entities within a drawing, between drawings

5.4.
Practice the Chamfering and Filleting of entities

5.5.
Practice the making of parallel copies, Mirroring entities and Arraying entities

5.6.
Practice the Rearranging of entities by Moving, Rotating and Reordering

5.7.
Practice the Resizing of entities by Stretching, Scaling, Extending.

5.8.
Practice the Editing of polylines: Opening, Closing, Curving, Decurving, Joining, Changing width and editing vertices

5.9.
Practice the Exploding of entities

6.0.
Use the drawing information retrieving tools Measure, Divide, Calculate, Display, and Track

6.1.
Divide the entities in to required number of segments

6.2.
Calculate the areas defined by points, of closed entities, and Combined entities

6.3.
Calculate the distance between the entities

6.4.
Calculate the angle between the entities

6.5.
Display the information about the entities and drawing status

6.6.
Track time spent working on a drawing

7.0.
Use the Text tool to create and formatting the various types of text fonts and its styles

7.1.
Practice the creating, naming and modifying the text fonts

7.2.
Practice the Creation of line text, paragraph text

7.3.
Practice the Setting of line text style and its alignment

7.4.
Practice the Setting of Paragraph text style and its alignment

7.5.
Practice the Changing of line text and Paragraph text

7.6.
Practice the use of alternate text editor

8.0
Use Dimensioning concepts to create dimensions, Edit dimensions,

   
Control dimension styles & variables and Adding geometric tolerances

8.1.
Practice the creating of linear, Angular, Diametral, Radial, Ordinate dimensions

8.2.
Practice the creating leaders and annotations

8.3.
Practice the making dimensions oblique, 

8.4.
Edit the dimension text

8.5.
Practice the Controlling of dimension properties like arrow types, size, dim line adjustment, dim offset, text size , primary and secondary units and format

8.6.
Practice the Controlling of dimension units, and dimension tolerance

9.0
Create 2D Drawings

9.1.
Create 2D drawings of standard mechanical components

10.0
Organize the information on layers

10.1.
Explain the need and importance of Layers.

10.2.
Practice creating new layer, naming the layer and assigning properties like  Layer colour, Line type and line weight and setting the current layer

10.3.
Practice the locking and unlocking of layers

10.4.
Practice the Freezing and thawing of layers

10.5.
Practice the layer visibility and layer printing

10.6.
Practice the loading of additional line types

11.0
Create Isometric Views

11.1.
Practice setting the screen to Isometric mode

11.2.
Practice identification of iso top, iso left and iso right plane.

11.3.
Practice drawing in different iso planes with line and circle(ellipse)

11.4
Create Isometric views of simple objects

12.0
Use the Blocks, Attributes and External references to manage the Drawing

12.1.
Define a block

12.2.
Explain the purpose of a block

12.3.
Practice the creating a block

12.4.
Practice the inserting a block

12.5.
Practice the redefining a block

12.6.
Practice the exploding a block

12.7.
Define an Attribute

12.8.
Practice the editing attribute definitions

12.9.
Practice the attaching attribute to blocks

12.10.
Edit attributes attached to blocks

12.11. Extract attributes information

12.12.
Define external reference

12.13.
Practice the Attaching, Removing, and Reloading of external references

12.14.
Practice the Binding, Clipping and changing the path of external references

KEY competencies to be achieved by the student

	S.No
	Experiment Title
	
	Key components
	

	1.
	Introduction to CAD
	•
	· Open/close Autocad program

	
	
	•
	· Understands Autocad Graphic User

	
	
	
	· Interface(GUI) and various toolbars

	2.
	Selecting commands & Working with
	·  Use prompt history window and scripts

	
	
	•
	· Practice the setting up a drawing

	
	drawing
	
	· 

	
	
	·  Practice the Entity 
	· 

	
	
	
	

	
	
	·  Use Scroll bar, pan command, and rotating view

	3.
	a) Viewing drawing
	
	· to move around within drawing

	
	
	· Control visual elements like Fill, Text, Blips and

	
	
	· 

	
	
	
	· Line weight
	

	
	
	•
	· Use Two dimensional coordinates and Three

	
	
	•
	· dimensional coordinates
	

	3.
	b) Working with coordinates
	
	· Use right-hand rule
	

	
	
	· Use filters in two and three dimensions

	
	
	· Define user coordinate system

	
	
	· Draw the simple shapes like lines, circles, arcs

	4.
	Creating simple and complex entities
	
	and complex shapes like polygons, planes etc.,

	
	
	· Practice the adding of hatch pattern

	
	
	•
	· Measure the intervals and distance between

	5.
	Getting Drawing information
	•
	entities
	
	· 

	
	
	
	· Divide the entities in to segments

	
	
	· Calculate the areas defined by points, of closed

	
	
	
	· entities, and Combined entities



	S.No
	Experiment Title
	
	Key components
	

	
	Use the drawing tools Measure, Divide, Calculate, Display, to track and  retrieve the information
	
	· Divide the entities in to required number of segments

	6.
	
	
	· Calculate the areas defined by points, of closed entities, and Combined entities
	

	
	
	
	· Use filters in two and three dimensions
	

	
	
	

	
	
	

	
	
	· Draw the simple shapes like lines, circles, arcs

	7.
	Use the Text tool to create various types of text fonts and its styles
	
	and complex shapes like polygons, planes etc.,

	
	
	· Practice the adding of hatch pattern

	
	
	· Practice the Controlling of dimension properties like arrow types, size, dim line adjustment, dim offset, text size , primary and secondary units and format

· Practice the Controlling of dimension units, and dimension tolerance



	
	
	

	8.
	Dimensioning drawing
	

	
	
	

	
	
	

	
	
	

	9.
	2D Drawings
	
	· Use proper 2D commands to create 2D drawings

	10.
	Layers
	
	· Importance of layers

· Creation of new layers and controlling properties of layers

	11.
	Isometric Views
	
	· Use Iso snap command to create Isometric views

	
	
	
	· Create , insert and explode a block

	12.
	Working with blocks
	
	· Attach attribute to blocks
	

	
	
	· Edit and extract attributes attached to blocks


COURSE CONTENT

1 The Computer Aided Drafting and its software

Definition of Computer Aided Drafting, the Advantages and importance of CAD software, the features of Graphic Work station, CAD Environment: Screen, Various tool bars and menus.

2 Selection of commands

Commands using toolbars, menus, command bar. Repeating a command, Nesting a command and modifying a command. Use of prompt history window and scripts, mouse shortcuts. Creating the drawing. Opening existing and, saving of drawing, setting up a drawing. Setting and changing the grid and snapping alignment, and the Entity snaps.

3 Use of viewing tools of CAD & Use of coordinate systems of the drawing

Use of Scroll bar, pan command, and rotating view to move around within drawing, changing of magnification of drawing. Displaying of multiple views, the use of controlling visual elements like  Line weight.

Two dimensional coordinates such as Absolute, Cartesian, Relative Cartesian and Polar coordinates and direct method of drawing line. 

4 Creating simple and complex entities

Drawing of lines, circles, arcs, ellipses, elliptical arcs, rays and infinite lines. Creating and editing of point entities. Drawing of  shapes like rectangles, polygons, polylines, Splines, donuts,  and adding of hatch pattern

5 Use the Modifying tools to modify the properties of entities

Entity selection and de selection methods, the Deletion of entities. Copying of entities within a drawing, between drawings, parallel copies, Mirroring entities and Arraying entities. The Rearranging of entities by Moving, Rotating and Reordering. The Resizing of entities by Stretching, Scaling, Extending, Trimming, and Editing the length. The Braking and joining of entities. Editing of polylines: Opening, Closing, Curving, Decurving, Joining, Changing width and editing vertices, The Exploding of entities, the Chamfering and Filleting of entities
6    Use the drawing information retrieving tools Measure, Divide, Calculate, 

Display, and Track
Measuring the intervals on entities, dividing the entities in to segments. Calculation of areas of defined by points, closed entities, and combined entities, calculate the distance and angle between the entities. Displaying the information about the entities and drawing status. Tracking time spent working on a drawing.

7 Use the Text tool to create and formatting the various types of text Fonts and its styles

The creating, naming and modifying the text fonts, the Creation of line text,

paragraph text, setting of line text style and its alignment. The Setting of Paragraph text style and its alignment, the Changing of line. Text and Paragraph text, the use of alternate text editor.

8 Use Dimensioning concepts to create dimensions, Edit dimensions, Control dimension styles & variables and Adding geometric tolerances

The creating of linear, Angular, Diametral, Radial, Ordinate dimensions. The creating leaders and annotations, making dimensions oblique, Editing the dimension text, controlling of dimension arrows and format. The Controlling of line settings and dimension text, the Controlling of dimension units, and dimension tolerance.

9 2D Drawings

Using appropriate commands creation of 2D drawings of standard mechanical components.

10 Organize the information on layers

Setting a current layer, layers color, line type, line Weight, print style Locking and unlocking of layers, the layer visibility and layer printing. Setting of current line type. The loading of additional line types, creating and naming of line type, editing of line type.

11 Isometric Views

Create Isometric views of simple objects

12 Use the Blocks, Attributes and External references to manage the

	Drawing Blocks
	


The purpose of a block, creating a block, inserting a block, redefining a block, exploding a block  

Attribute

Editing attribute definitions, attaching attribute to blocks. Editing attributes attached to blocks, Extracting attributes information.

.REFERENCE BOOKS

Auto cad by George Omura

4MCAD User Guide- IntelliCAD Technology Consortium 

4MCAD Software:

· 4MCAD Viewer,

· 4MCAD Classic,

· 4MCAD Standard,

· 4MCAD Professional
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