	MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION , MUMBAI

	TEACHING AND EXAMINATION SCHEME FOR POST S.S.C. DIPLOMA COURSES

	COURSE NAME                :DIPLOMA IN MECHANICAL ENGINEERING 

	COURSE CODE                 : MC

	DURATION OF COURSE : 8 SEMESTERS                                                                                                           WITH EFFECT FROM 2009-10                                                        

	SEMESTER                        : THIRD                                                                                                                                                   

	TYPE OF COURSE           : CORRESPONDENCE                                                                                                SCHEME : C

	SR. NO.
	SUBJECT TITLE
	SUBJECT CODE
	RESIDENT  SESSION SCHEME
	EXAMINATION SCHEME

	
	
	
	TH
Hrs
	TEST
Hrs
	PRHrs
	PAPER HRS
	TH
	TEST
	TOTAL
	PR
	OR
	TW

	
	
	
	
	
	
	
	Max
	Min
	
	Max
	Min
	Max
	Min
	Max
	Min
	Max
	Min

	1
	Engineering Mechanics
	9011
	05
	01
	24
	03
	80
	28
	20
	100
	40
	--
	--
	--
	--
	25@
	10

	2
	Applied Mathematics  
	9018
	05
	01
	--
	03
	80
	28
	20
	100
	40
	--
	--
	--
	--
	--
	--

	3
	Mechanical Engineering Drawing    
	9023
	05
	01
	40
	04
	80
	28
	20
	100
	40
	--
	--
	25#
	10
	25@
	10

	4
	Manufacturing Technology 
	--
	--
	--
	38
	--
	--
	--
	--
	--
	--
	50#
	20
	--
	--
	25@
	10

	TOTAL
	15
	03
	102
	--
	240
	--
	60
	300
	--
	50
	--
	25
	--
	75
	--

	TOTAL CONTACT HOURS DURING RESIDENT SESSION:  120 HRS[ 15 days  * 8 hours per day ]   

TOTAL MARKS – 450
ABBREVIATIONS: TH – THEORY ,  PR – PRACTICALS , OR –ORAL, TW – TERMWORK

                                    @ - INTERNAL ASSESSMENT,   # - EXTERNAL ASSESSMENT.  

NOTE:
1. HOURS MARKED BY * FOR INTERNAL PRACTICAL EXAMINATION TO BE CONDUCTED AT RESSIDENT SESSION.

2. ONE TEST OF 20 MARKS TO BE CONDUCTED AT RESIDENT SESSION AND MARKS TO BE SUBMITTED TO GPDL PUNE.

3. 240 HOURS FOR SELF STUDY AT HOME.

4. ALL PRACTICALS/ORAL EXAMS [ EXTERNAL ASSESSMENT INDICATED BY # ] TO BE CONDUCTED AT EXAM CENTRE.

5. ORAL EXAMINATION [ INTERNAL ASSESSMENT @ ] TO BE CONDUCTED AT EXAM CENTRE.

6. INTERNAL ASSESSMENT @ OF TERM WORK WILL BE DONE AT RESIDENT SESSION.




COURSE NAME
: DIPLOMA IN MECHANICAL ENGG.
COURSE CODE
: MC
SEMESTER       
: THIRD






SUBJECT TITLE
: ENGINEERING MECHANICS
SUBJECT CODE
: 9011

TEACHING AND EXAMINATION SCHEME: 

	Teaching Scheme
	Examination Scheme

	TH
Hrs
	TEST

Hrs
	PR Hrs
	PAPER Hrs.
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	80
	20
	---
	---
	25@
	125


RATIONALE:

The Subject is grouped under basic engineering courses, which helps the students to understand facts, concepts, principles and techniques of scientific investigation in the field of Civil Engineering. The subject describes analysis of structure and mechanisms, principles which are commonly used in Civil Engineering Structures and also used in the machines and measuring instruments. 

OBJECTIVES:

The students will able to:

1. Resolve the forces.
2. Find the resultant of given force system.
3. Find the reactions of beam.
4. Find the center of gravity of composite solids.

5. Find M.A., V.R., Efficiency and establish law of machine.
LEARNING STRUCTURE:


Applications

Procedure

Principles

Concept

Fact

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	FORCE

a. Fundamentals: - Definitions of mechanics, statics, dynamics. Engineering Mechanics, body, rigid body, mass, weight, length, time, scalar and vector, fundamental units, derived units, S.I. units.

b. Force: - Definition of a force, unit force, Newton, S.I. unit of a force, representation of a force by vector and by Bow’s notation method. Characteristics of a force, effects of a force, principle of transmissibility.

c.  Resolution of a force: Definition, Method of resolution, Types of component forces, Perpendicular components and Non-perpendicular components.

d. Moment of a force: - Definition, measurement of moment of a force, S. I. unit, geometrical meaning of moment of a force, classification of moments according to direction of rotation, sign convention, law of moments Varignon’s theorem of moment and it’s use, couple – definition, S.I. unit, measurement of a couple, properties of couple.

e. Force system: - Definition, classification of force system according to plane and line of action

f. Composition of Forces: - Definition, Resultant force, methods of composition of forces, 

I - Analytical method – (i) Trigonometric method (law of parallelogram of forces) (ii) Algebraic method (method of resolution), 


      II - Graphical method: - Introduction, space diagram, vector diagram, polar diagram, and funicular polygon. Resultant of 
concurrent, non-concurrent and parallel force system by analytical and graphical method.


	20

	02
	EQUILIBRIUM:

2.1 Definition, conditions of equilibrium, analytical and graphical conditions of equilibrium for concurrent, non-concurrent and parallel force system, free body and free body diagram.

2.2 Lami’s Theorem – statement and explanation, Application of Lami’s theorem for solving various engineering problems.

2.3 Equilibrant – Definition, relation between   resultant and equilibrant, equilibrant of  concurrent and non-concurrent force system.

2.4 Beams – Definition, Types of beams (cantilever, simply supported, overhanging, fixed, continuous), Types of end supports ( simple support,  hinged , roller), classification of loads, point load, uniformly distributed load.  Reactions of a simply supported and over hanging beam by analytical and graphical method. 


	16

	03
	FRICTION:

3.1  Definition of friction, force of friction, limiting frictional force, coefficient of friction, angle of friction, angle of repose, relation between angle of friction angle of repose and coeff. of friction. Cone of friction, types of friction, laws of friction, advantages and disadvantages of friction.

3.2    Equilibrium of bodies on level plane –external force applied horizontal and inclined up and down.

3.3  Equilibrium of bodies on inclined plane – external forces is applied parallel to the plane, horizontal and incline to inclined plane.

3.4  Ladder friction, Wedge and block.

	16

	04
	CENTROID AND CENTRE OF GRAVITY:

4.1 Centroid: Definition of centroid. moment of an area about an axis. centroid of basic geometrical figures such as square, rectangle, triangle, circle, semicircle and quarter circle. centroid of composite figure. 

4.2 Center of gravity: Definition, center of gravity. of simple solids such as cylinder, sphere, hemisphere, cone, cube, and rectangular block. centre of gravity of composite solids.


	12

	05
	SIMPLE MACHINES:

5.1
Definitions of simple machine, compound machine , load , effort , mechanical advantage , velocity ratio , input on a machine ,output of a 



 machine ,efficiency of a machine , expression for  mechanical advantage , velocity ratio and efficiency of a machine.  ideal machine, ideal effort and ideal load, friction in machines, effort lost in friction and frictional load.

5.2 Law of machine, maximum mechanical advantage and maximum efficiency of a machine, reversibility of a machine, condition for reversibility of a machine, self locking machine.

5.3 Study of simple machines : Simple axle and wheel, differential axle and wheel, Weston’s differential pulley block, single purchase crab, double purchase crab, worm and worm wheel, geared pulley block, screw jack, pulleys : First, second and third system of pulleys, gear train, hoist mechanism.


	16

	Total
	80


PRACTICAL:
Skills to be developed:

Intellectual Skill: 

1. Calculate the forces on given structure

2.  Interpret the results

Motor Skills: 

1. Handle the equipment carefully

2.  Draw graph

The term work consist of any five experiments from Group A, B and graphical solution in Group C 


Group A:   

1) Verify law of polygon of forces 

2) Verify law of moments

3) Verification of Lami’s theorem 

4) Forces in members of a jib crane. 

5) Comparison of coefficient of friction of various pair of surfaces and 

6) Determination of angle of repose 

7) Equilibrium of parallel forces – simply supported beam reactions.

8) Experimental location of center of gravity of plane plate of uniform thickness.

Group B:  
                  To find MA, VR, Efficiency, Ideal Effort, Effort lost in friction for various loads and   

                   establish law of machine and calculate maximum efficiency. 
                 Also check the reversibility of a machine ( Any five):

                     1)  Differential axle and wheel  

                     2)  Weston’s differential pulley block

                     3)   Geared pulley block

                     4)  Single purchase crab 

                     5)   Double purchase crab

                     6)  Worm and worm wheel

                     7)  Two sheave and three sheave pulley block

                     8)   Screw jack.

  Group C:   
                     A 2 Size drawing sheets containing graphical solutions for –

1) Concurrent  force  system      : Two problems 

2) Parallel force system              : Two problems

3) Reactions of  a beam              : Two problems

LEARNING RESOURCES:

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	Beer – Johnson
	Engineering Mechanics
	Tata McGraw Hill, Delhi

	02
	Basu
	Engineering Mechanics
	Tata McGraw Hill, Delhi

	03
	Joseph F. Shelley
	Vector Mechanics for Engineers Vol. I & II
	Tata McGraw Hill, Delhi


COURSE NAME
 :  DIPLOMA IN MECHANICAL ENGG.

COURSE CODE
 : MC

SEMESTER
               :  THIRD

SUBJECT TITLE           :  APPLIED MATHEMATICS
SUBJECT CODE           :  9018

      TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Examination Scheme

	TH

Hrs
	TEST Hrs
	PR Hrs
	PAPER Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	--
	03
	80
	20
	--
	--
	--
	100


      RATIONALE:

     The study of mathematics is necessary to develop in the student the skills essential for studying new technological development. This subject introduces some applications of engineering, through which the student can understand the link of Mathematics with engineering   principles.

                             OBJECTIVE:

   The student will be able to:

1.
Apply Mathematical term, concept, principles and different methods for studying engineering subjects 

2. Apply Mathematical methods to solve technical problems.

3. Execute management plans with precision. 

4.
Use Mathematical techniques necessary for daily and practical problems.

            LEARNING STRUCTURE:     


CONTENTS: THEORY

	Chapter
	Name of Topic
	Marks

	01.
	Integration:

1.1 Definition of integration as anti-derivative. Integration of

     standard  function.

1.2 Rules of integration (Integrals of sum, difference, scalar

     multiplication).

1.3 Methods of Integration.

 1.3.1     Integration by substitution

1.3.2 Integration of rational functions.

1.3.3 Integration by partial fractions.

1.3.4 Integration by trigonometric transformation.

1.3.5 Integration by parts.

1.4  Definite Integration.

1.4.1 Definition of definite integral.

1.4.2 Properties of definite integral with simple problems.


	20

	
	1.5     Applications of definite integrals.

1.5.1 Area under the curve. Area bounded by two curves,

1.5.2 Volume of revolution.

1.5.3 Centre of gravity of a rod, plane lamina.

1.5.4 Moment of Inertia of uniform rod, rectangular lamina

1.5.5  Theorems of parallel and perpendicular axes.


	12

	02.
	Differential Equation

2.1
Definition of differential equation, order and degree   of differential equation. Formation of differential equation for function containing single constant.

2.2    Solution of differential equations of first order and  first degree such as variable separable type, reducible to Variable separable, Homogeneous, Nonhomogeneous,        Exact, Linear and Bernoulli equations.

2.3 Applications of Differential equations.

2.3.1  Rectilinear motion (motion under constant and  variable acceleration)

2.3.2 Simple Harmonic Motion.


	12

08

	03
	Probability Distribution

3.1     Binomial distribution.

3.2     Poisson’s distribution.

3.3 Normal distribution

3.4 Simple examples corresponding to production process.


	12


	04
	Numerical Methods

4.1 Solution of algebraic equations
Bisection method, Regulafalsi method and Newton – Raphson method.

4.2 Solution of simultaneous equations containing 2 and 3 unknowns

           Gauss elimination method.

           Iterative methods- Gauss Seidal and Jacobi’s methods.


	08

08



	Total
	80


LEARNING RESOURCES:

Books:

	Sr. No.
	Title
	Authors
	Publications

	01
	Mathematics for polytechnic
	S. P. Deshpande
	Pune Vidyarthi Griha Prakashan, Pune

	02
	Calculus: single variable
	Robert T. Smith
	Tata McGraw Hill

	03
	Advanced Mathematics for Engineers and Scientist
	Murray R Spiegel
	Schaum outline series

McGraw Hill

	04
	Higher Engineering Mathematics
	B. S. Grewal
	Khanna Publication, New Dehli

	06
	Introductory Methods of Numerical analysis
	S. S. Sastry
	Prentice Hall Of India

New Dehli

	07
	Numerical methods for Engg. 4th ed.
	Chapra
	Tata McGraw Hill

	08
	Numerical methods for scientific & engineering computations
	M. K. Jain & others
	Wiley Eastern Publication.


COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING. 

COURSE CODE
: MC

SEMESTER
               : THIRD

SUBJECT TITLE
: MECHANICAL  ENGINEERING  DRAWING               

SUBJECT CODE
: 9023

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TESTHrs
	PR Hrs
	PAPER Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	40
	04
	80
	20
	--
	25#
	25@
	150


RATIONALE: 

        A Mechanical Engineering Diploma holder, irrespective of his field of operation in an industry, is expected to possess a thorough understanding of drawing, which includes clear spatial visualization of objects and the proficiency in reading and interpreting a wide variety of production drawings. Besides, he is also expected to possess certain degree of drafting skills depending upon his job function, to perform his day to day activity i.e. communicating and discussing ideas with his supervisors and passing instructions to his subordinates unambiguously. This course envisages reinforcing and enhancing the knowledge and skill acquired in the earlier two courses viz. Engineering Graphics & Engineering Drawing. 

OBJECTIVES:
       The Student should be able to –
1. Interpret industrial drawings.

2. Interpret instructions related to manufacturing of components.

3. Use IS convention of representing various machine components.

4. Visualize the assembly of a given set of details of machine components.

5. Know the significance & use of tolerances of size, forms & positions. 

LEARNING STRUCTURE:


            Application

Procedure

Principles

Concepts
Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	 Auxiliary views: - Study of auxiliary planes, Projection of objects on auxiliary planes. Completing the regular views with the help of given auxiliary views (Use first angle method of projection)
	12

	02
	Intersection of solids:-Curves of intersection of the surfaces of the solids in the following cases
(a) Prism with prism, Cylinder with cylinder, Prism with Cylinder 

When (i) the axes are at 90( and intersecting

          (ii) The axes are at 90( and Offset

(b) Cylinder with Cone

When axis of cylinder is parallel to both the reference planes and cone resting on base on HP and with axis intersecting and offset from axis of cylinder
	12

	03
	Developments of Surfaces.




     Developments of Lateral surfaces of cube, prisms, cylinder, pyramids, cone and their applications such as tray, funnel, Chimney, 

pipe bends etc.
	12

	04
	 Conventional Representation:-

1. Standard convention using  SP – 46 (1988)

(a) Materials C.I., M.S, Brass, Bronze, Aluminum, wood, Glass, Concrete and Rubber

(b) Long and short break in pipe, rod and shaft.

(c) Ball and Roller bearing, pipe joints, cocks, valves, internal / external threads.

(d) Various sections- Half, removed, revolved, offset, partial and aligned sections.

(e) Knurling, serrated shafts, splined shafts, and chain wheels.

(f) Springs with square and flat ends, Gears, sprocket wheel

(g) Countersunk & counterbore. 

(h) Tapers


	10

	05
	Limits, Fits and Tolerances:-

1. Characteristics of surface roughness- Indication of machining symbol showing direction of lay, roughness grades, machining allowances, manufacturing methods.

2. Introduction to ISO system of tolerencing, dimensional tolerances, elements of interchangeable system, hole & shaft based system, limits, fits & allowances. Selection of fit.

3. Geometrical tolerances, tolerances of form and position and its geometric representation. 

4. General welding symbols, sectional representation and symbols used in Engineering practices
	08

	06
	Details to Assembly

1. Introduction-

2. Couplings – Universal couplings & Oldham’s Coupling

3. Bearing – Foot Step Bearing & Pedestal Bearing

4. Lathe tool Post

5. Machine vice & Pipe Vice

6. Screw Jack

7. Steam Stop Valve
	14

	07
	Assembly to Details

1. Introduction –

2. Pedestal Bearing

3. Lathe Tail Stock

4. Drilling Jig

5. Piston & connecting rod

6. Gland and Stuffing box Assembly

7. Valve – Not more than eight parts

8. Fast & loose pulley


	12

	Total
	80


PRACTICAL:
Skills to be developed:

Intellectual Skills:

1. Understand interpenetration of soil.

2. Interpret limits, fits and tolerances on a given drawing.

3. Visualize assembly of components from given details.

4. Interpret Conventional symbols as per IS code SP46. 

5. Identify different materials and their properties.
Motor Skills:

1. Draw front view and top view of solids Penetrating one with other. 

2. Conventionally represent limit, fits and tolerances on a given drawing as per the manufacturing processes.

3. Give surface roughness values and symbols on a part drawing..

4. Setting and use of different drawing equipments.

5. Record bill of materials in assembly drawing. 

6. Use computer aided drafting package. 

LIST OF PRACTICAL:


(Use first angle method of projection)

 1.  Intersection of Solids 

(i) One Sheet containing at least two problems.

(ii) At least four problems for home assignment in sketch book.

 2.   Development of surfaces
       Any two problems on development of surfaces of different objects.  (One Sheet)

    3.  Auxiliary views
        One sheet containing two problems
        At least two problems as home assignment in sketch book

4. Conventional Representation as per SP – 46 (1988) - one sheet

5.  Limit, Fit, Tolerances and Machining Symbols – one sheet

6. Assembly to detailed drawings of components including conventional representation of tolerances and    

     surface finish symbols:

     One sheet covering any one assembly and its details

     At least two problems as home assignment in sketch book

7. Details to Assembly

     Draw one sheet covering any one assembly and its details.

     Solve at least two problems as home assignment in sketchbook.

8. Two problems on assembly drawings using any CAD Package

(Assembly containing maximum 6 to 7 components-minimum 12 hours)

LEARNING RESOURCES:
Books:

	Sr. No.
	Author
	Title
	Publication

	01
	N.D.Bhatt
	Machine Drawing
	Charotar Publication, Anand

	02
	IS Code SP 46 (1988)
	Code of practice for general engineering drawing.
	Engineering Drawing Practice for School and colleges

	03
	L.K.Narayanan, P.Kannaich, K.VenkatReddy
	Production Drawing
	New Age International Publication

	04
	P.S.Gill
	Machine Drawing
	S.K.Kataria and Sons

	05
	M.L.Dabhade
	Engineering Graphics (For Topic on Auxiliary Views)
	--

	06
	Sidheshwar
	Machine Drawing
	Tata McGraw Hill


     COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING
   

     COURSE CODE
: MC

     SEMESTER
               : THIRD

     SUBJECT TITLE
: MANUFACTURING  TECHNOLOGY


     SUBJECT CODE
: ----

    TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH

Hrs
	TEST

Hrs
	PR

Hrs
	PAPER Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	02
	--
	38
	--
	--
	--
	50#
	--
	25@
	75


RATIONALE: 

      Manufacturing Technology is a core technology subject for mechanical engineering course. Manufacturing is the basic area for any mechanical engineering technician. The technician should be introduced to the basic processes of manufacturing.  This subject will help the student to be familiarized with working principles and operations like forging, rolling, extrusion, press working, lathe, drilling, milling, casting, welding, brazing and soldering etc which are the basic manufacturing processes.

       The basic knowledge of these processes will be helpful to select the most appropriate process for getting the desired results in terms of getting the raw material converted to finished product as per the requirements.

      OBJECTIVES: 

The student will able to

1. Know and identify basic manufacturing processes for manufacturing different components.

2. Operate & control different machines and equipments.

3. Iinspect the job for specified dimensions.

4. Produce jobs as per specified dimensions.

5. Select the specific manufacturing process for getting the desired type of output.

6. Adopt safety practices while working on various machines.

              LEARNING STRUCTURE: 

    Application  

     Procedures 

       Principles 

          Concepts  

              Facts         

                CONTENTS: THEORY

	Chapter
	Name of the Topic

	01
	Forging

1.1 Forging Processes – Drop forging, Upset forging, Die forging or  press forging.

1.2 Types of dies - Open Die, Closed Die(Single Impression and Multi-impression)

       Closed die Forging operations -  Fullering, Edging,   Bending, Blocking, Finishing

1.3 Forgeable material and forgeability, Forging  temperature, Grain flow in forged parts, Types of   Presses and hammers.



	02


	Rolling and Extrusion

2.1 Principles of rolling and extrusion.   

2.2 Hot and cold rolling.

2.3 Types of rolling mills. 

2.4 Different sections of rolled parts. 

2.5 Methods of extrusion – Direct, Indirect, backward & impact Extrusion, Hot extrusion, Cold extrusion

2.6 Advantages, disadvantages   and applications.

	03
	Press working

3.1  Types of presses and Specifications.

3.2  Press working operations -  Cutting, bending, drawing,  punching, blanking, notching, lancing

3.3 Die set components.- punch and die shoe, guide pin,  bolster plate, stripper, stock guide, feed stock, pilot.  

3.4  Punch and die Clearances for blanking and piercing, effect of clearance.

	04
	Lathe Operations

4.1  Types of lathes – light duty, Medium duty and heavy duty geared lathe, CNC lathe.  

4.2  Specifications.

4.3  Basic parts and their functions.  

Operations and tools – Turning, parting off, Knurling, facing, Boring, drilling, threading, step turning, taper turning.

	05
	Drilling

5.1 Classification.

5.2 Basic parts and their functions  - Radial drilling machine.

5.3 Types of operations.

5.4 Specifications of drilling machine.

5.5 Types of drills and reamers

	06
	Milling

6.1 Classification.

6.2 Basic parts and their functions – column and knee type.

6.3 Types of operations

6.4 Types of milling cutters.

	07
	Casting  

7.1 Patterns - Material used, types, Patterns allowances, Cores, Core allowances.

7.2 Moulds - Mould materials, Types of sand, Mounding processes Sand molding, Pit molding, machine molding. Shell molding.

7.3 Melting practice. Types of furnaces with specific application Cupola furnace, Electric arc furnace.

7.4 Casting principle and operation

7.5 Special casting processes. viz die casting, centrifugal casting, Investment casting.

7.6 Casting defects



	08


	Welding

8.1  Classification.

8.2  Gas welding techniques.

8.3  Types of welding flames.

8.4  Arc Welding – Principle, Equipment, Applications

8.5  Shielded metal arc welding.

8.6  Submerged arc welding.

8.7  TIG / MIG welding.

8.8  Resistance welding - Spot welding, Seam welding, Projection welding                            

8.9 Welding defects.

8.10 Brazing and soldering: Types, Principles, Applications




          Notes: 

             1] The workshop instructors should prepare specimen job in each shop as demonstration practice  

                   before the student (as per the drawing given bysubject teacher/ workshop superintendent)

2] Theory behind practical is to be covered by the concerned subject teacher/ workshop  

     superintendent.

                     3] Workshop diary should be maintained by each student duly signed by respective shop 

                          instructors.
     PRACTICAL:

    Skills to be Developed:

Intellectual Skills:

1. Identify basic manufacturing processes.

2. Understand need of pattern allowances.

3. Identify joining methods for fabrication.

4. Specify press tool dies for given cutting/forming operations.

5. Understand various sand casting processes.

6. Understand types of pattern, materials of construction and identify casting defects.

Motor Skills:
1. Operate lathes, drilling, milling machines

2. Use welding machines and equipment

3. Set the tools, jobs and decide cutting parameters of machines

4. Make simple pattern out of wood/thermocole

5. Inspect dimensions of jobs using measuring instruments

 LIST OF PRACTICALS:
1) Assignment on forging die nomenclature.

2) One turning job on lathe containing the operations like plain turning, step turning, grooving,  

             knurling, chamfering.

3) One composite welding job having two different joints. ( Batch of four students per job.)

4) One simple job on TIG / MIG welding setup or visit to TIG / MIG welding setup and write 

             report.

5) One composite job containing the operations like face milling, side and face milling   

             (slotting), drilling / tapping ( drilled hole should be perpendicular to slotting operation).

6)  Making of one simple wooden Pattern   (max. 4 students per group, each group   should  

             make different type of pattern).

7) Making of one Thermo-Cole Pattern   (max. 4 students per group, each group   should make 

             different type of pattern).

LEARNING RESOURCES:

Books:

	Author
	Title
	Publisher

	S. K. Hajra Chaudary, Bose, Roy
	Elements of workshop Technology –  Volume    I & II
	Media Promoters and Publishers limited

	D. L. Wakyl
	Processes and design for manufacturing
	Prentice Hall

	O. P. Khanna and  Lal
	Production Technology - Volume    I & II
	--

	W.A.J. Chapman
	Workshop Technology - Volume I , II & III
	--

	Jhon A Schey
	Introduction to Manufacturing Processes
	McGraw Hills International

	M. Aduthan and A. B. Gupta
	Manufacturing Technology
	New Age International


Analysis of engineering structures, Reactions of beams, Lifting machines, Screw jack





Methods to find component of force and resultant of forces





Moment of a force couple





Support Reaction of Beam





Velocity Ratio, Mechanical advantages, efficiency





Principle of transmissibility, Law of parallelogram of forces





Varignon’s Theorem





Lami’s Theorem , Centroid	





Law of Machine





Component and Resultant





Moment





Equilibrium and center of gravity





Friction





Simple Machines





Force, Body, Weight, Length, Time





Application





Apply the principles of Mathematics to solve problems in Civil and Mechanical Field.





Methods of finding integration definite integration and its properties.





Methods of solving differential equation of first order and first degree.





Use of  Binomial, Normal and Poission distributions for solving different examples.





Methods for finding approximate roots by using bisection, Regula-falsi, Newton-raphson method, Gauss elimination, Jacobi and Gauss-seidal methods





Integration of standard functions. Rules of integration. Integration by parts, partial fractions.





Order, degree of differential equation





Probability of repeated trials of random experiment.








Higher order algebraic equations. Upper and lower triangular matrix, iterative methods.





First order differentiation. Definition of integration as antiderivative.





Integration. Definition of differential equation





Permutation and combination. Probability of an event.





Relation between degree of equation and roots. Relation between no. of unknowns and equations.





Procedure








Concept





Facts    








Preparation, reading & interpretation of drawings of various machine components & assemblies. in relation to manufacturing and assembly processes.





Construction of Auxiliary views





Drawing curves of Intersections





Drawing Conventional Representation





Preparation of Production drawing, assembly drawing using various symbols & conventions





Projection of object on Auxiliary Plane





Intersection of Solids





Principles of Assembly & dismantling, exploded views





Auxiliary Planes like AVP & AIP





Sections of Solids





Representation of material & machine components





Functions of machine components, limits, fits & tolerances





Drawing Conventions, types of solids, Isometric & Orthographic Projections, Sectional Views, Fasteners





To select the appropriate process of manufacturing.





Description of different manufacturing processes





Working principle of forging, rolling, extrusion, press working, lathe, drilling, milling, casting, welding, brazing and soldering.





Concept of forging, rolling, extrusion, press working, lathe, drilling, milling , casting, welding, brazing and soldering.








Study of forging, rolling, extrusion, press working, lathe, drilling, milling , casting, welding, brazing and soldering.














