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

TOTAL MARKS – 550
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 ENGINEERING. 

COURSE CODE
: MC

SEMESTER 

: SEVENTH 

SUBJECT TITLE  
: METROLOGY & QUALITY CONTROL  



SUBJECT CODE
: 9097

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TEST Hrs
	PR Hrs
	PAPER

Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	32
	03
	80
	20
	50#
	-
	25@
	175


RATIONALE:

The mechanical Engineering technician often come across measuring different parameters of machined components and the appropriate fittment of interchangeable components in the assemblies. For the above purpose he/she is also required to analyze the quantitative determination of physical magnitude and ensure the control of quality.

During previous semesters different systems of measurement and their units etc have been introduced in the subject, basic physics. The different methods and instruments which can be used for linear and angular measurements, geometrical parameters (like surface finish, Square ness, Parallelism, Roundness etc ..) and the use of gauges and system of limits, Fits, Tolerances etc. are often required to be dealt in detail by diploma technician on the shop floor. He/she is also required to analyze, Interpret and present the data collected, graphically & statistically for ensuring the quality.

The knowledge of the subject also forms the basis for the design of mechanical measurements systems, design & drawing of mechanical components.

OBJECTIVES: 

       Students will be able to:

1. Define accuracy, precision, calibration, sensitivity, repeatability and such relevant terms in 
       metrology.

2. Select appropriate instrument/s for specific measurement.

3. Analyze and interpret the data obtained from the different measurements processes and present it in 
       the graphical form, statistical form.

4. Construct and draw the control charts.

5. Understand ISo certification procedure and quality system.

LEARNING STRUCTURE:


                            To select & use different measuring instruments to measure the    

            Application      qualitative & quantitative characteristics of different machined        

                                      components. Statistically analyze the data. Decide action to be 

                                       taken for controlling the quality. 

Understand ISo quality standard systems.

               .               

  CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Introduction to metrology 

1.1 Metrology Basics

         Definition of metrology, Categories of metrology,  

         Scientific metrology, Industrial metrology, Legal  

         metrology, Need of inspection,  Revision of ( no questions be set)  -  Precision, Accuracy, Sensitivity, Readability, Calibration,  Traceability, Reproducibility,  Sources of errors, Factors affecting accuracy, Selection of  instrument, Precautions while using an instruments for  getting  higher precision and accuracy.

1.2 Standards and Comparators

Definition and introduction to line standard, end standard, Wavelength standard, Slip gauge and its accessories, Length bars.

Definition, Requirement of good comparator, Classification, use of comparators, Working principle of comparators, Dial indicator, Sigma comparator, Pneumatic comparator, Electrical, Electronic, Relative advantages and disadvantages.

1.3 Limits, Fits ,Tolerances and Gauges 

Concept of Limits, Fits, And Tolerances, Selective Assembly, Interchangeability, Hole And Shaft Basis System, Taylor’s Principle, Design of Plug, Ring Gauges, IS919-1993 (Limits, Fits & Tolerances, Gauges IS 3477-1973, concept of multi gauging and inspection.

1.4 Angular Measurement 

Concept, Instruments For Angular, Measurements, Working And Use of Universal Bevel Protractor, Sine Bar, Spirit Level, Principle of Working of Clinometers, Angle Gauges (With Numerical on Setting of Angle Gauges).
	04

08

06

04



	02
	Threads and Gear Metrology      

2.1      Screw thread Measurements 

 ISO grade and fits of thread, Errors in threads, Pitch errors, Measurement of different elements such as major diameter, minor diameter, effective diameter, pitch, Two wire method, Thread gauge micrometer, Working principle of floating carriage dial micrometer.

2.2     Gear Measurement and Testing 

Analytical and functional inspection, Rolling test, Measurement of tooth thickness (constant chord method), gear tooth vernier, Errors in gears such as backlash, runout, composite.
	04

04

	03
	Testing Techniques                        

3.1 Measurement of surface finish 

Primary and secondary texture, Sampling length, Lay, terminology as per IS 3073- 1967, direction of lay, Sources of lay and its significance, CLA, Ra, RMS, Rz values and their interpretation, Symbol for designating surface finish on drawing, Various techniques of qualitative analysis, Working principle of stylus probe type instruments.

3.2 Machine tool testing 

Parallelism, Straightness, Squareness, Coaxiallity, roundness, run out, alignment testing of machine tools as per IS standard procedure.
	04

08



	04
	Quality Control                                        

A)   Quality : Definitions, meaning of quality of product & services, Quality characteristics, Quality of design, Quality of conformance, Quality of performance, Concept of reliability, Cost, Quantity  assurance, Cost of rework & repair, Quality & Inspection, Inspection stages.   

B)  Total Quality Management : 

1) Principles of total quantity management.

   i) Customer focus.

   ii) Commitment by top management.

  iii) Continuous improvement–PDCA, Quality Circles.

  iv) Employee empowerment (JIDOKA). 

2) Quality Audit: Concept of audit practices, lead assessor certification. 

3) Six sigma: Statistical meaning, methodology of system  Improvement , DMAIC cycle, Yellow belt, Green belt,  Black belt certification.    

C)  ISO 9000 Series & other standards 

Concept, ISO 9000 series quality standards, QS14000,        Standards in general, Its evaluation & Implications, necessity of ISo certification, other Quality systems

   
	04

08

04

	05
	Elementry Statistics & it’s application in quality control 

5.1 Statistical Quality Control – Meaning and importance of SQC, Variable and attribute Measurement. control charts – inherent and assignable  sources of variation, control charts for  variables – X &  R  charts, control charts for attributes p, np, C charts, process  capability of machine, determination of statistical   limits, different possibilities, Rejection area, Statistically        capable and incapable processes, Cp, Cpk.  

5.2 Acceptance Sampling –  Concept, Comparison with 100% inspection, Different types of sampling plans, with merits and demerits, OC curve, It’s importance and significance, Producers risk,  Consumer’s risk, AQL,   AOQL, IQL,  LTPD


	12

10



	Total
	80


PRACTICAL:

Skill to be developed: 

Intellectual Skills:

1. To understand principle, working of various measuring instruments. 

2. Selection of proper instruments for measurement. 

3. Calculation of least count of instrument. 

4. Take reading using the instrument 

5. Interpret the observation and results 

6. Collection and recording of data

7. Analysis of data.

Motor Skills:

1. Setting the instruments for zero error adjustment. 

2. Proper alignment of the instrument with work piece 

3. Handling of instruments

4. Care and maintenance of instruments.

5. Measure the dimensions form the instruments. 

6. Calibration and traceability of the instruments

7. Graphical representation of data. 

Notes:

1. The practical shall be conducted by the subject teacher, by taking actual measurements of different  

        parameters on the jobs prepared by earlier batches in workshop practice or actual measurement of 
        component dimension.

2. The data collected from the practical of basic measuring instruments may be used for experiments of 
        SQC.

3. During practical examination student should measure at least five parameters by using two to three 
        different measuring instruments and evaluation of practical be done considering

        (a) Selection of appropriate measuring instrument by the examinee.

         (b) Computation of Least count of instrument used.

         (c) Correctness of measurements of the measured.

 LIST OF PRACTICAL: 

1. Standard use of basic measuring instruments. Surface plate, v-block, sprit level, combination set,filler         

      gauge, screw pitch gauge, radius gauge, vernier caliper, micrometer and slip gauges to measure 
      dimension of given jobs.

2. To find unknown angle of component using sine bar and slip gauges. 

3. Study and use of optical flat for flatness testing. 

4. Measurement of screw thread elements by using screw thread micrometer, screw pitch gauge. 

5. Study and use of dial indicator as a mechanical comparator for run out measurement, roundness 
      comparison.  

6. Measurement of gear tooth elements by using gear tooth vernier caliper and span micrometer, 
       verification of gear tooth profile using  profile projector,.

7. Testing of machine / machine tool for flatness, parallelism, perpendicularity by autocollimator. 

8. Draw the frequency histogram, frequency polygon and ogee for given samples (min 5o reading) and 
       find mean, mode, median. 

9. To draw the normal distribution curve and find standard deviation, variance, range 

10. To draw and interpret the control limit for variable measurement (X and R chart).   

LEARNING RESOURCES: 
1. Books : 
	Sr. No.
	Author
	Title
	Publisher and address

	1.
	R. K. Jain
	Engineering metrology
	Khanna Publisher, Delhi.

	2. 
	J.F.W. Galyer and C. R. Shotbolt
	Metrology for Engineers
	ELBS

	3. 
	K. J. Hume
	Engineering Metrology
	Kalyani publishers

	4. 
	I.C. Gupta
	A text book of Engineering metrology
	Dhanpat Rai and Sons,

	5. 
	M. Adithan and R. Bahn
	Metrology Lab. Manual
	T.T.T.I. Chandigarh.

	6. 
	M. Mahajan
	Statistical Quality Control
	Dhanpat Rai and Sons ,

	7. 
	T.T.T.I. Chennai
	Quality control
	Tata McGraw Hill,

	8. 
	Juran U.M. and Gryna
	Quality planning and analysis
	Tata McGraw Hill,

	9. 
	National productivity council
	Inspection and quality control
	N.P.C., New Delhi.

	10. 
	N. Logothetis
	Managing for Total Quality
	Prentice – Hall, Delhi.

	11. 
	Lauth Alwan
	Statistical Process analysis
	Tata McGraw Hill.


2. IS/ International Codes: 

IS 919 –  1993 Recommendation for limits, fits and tolerances

IS 2029 – 1962 Dial gauges. 

IS 2103 – 1972 Engineering Square

IS 2909 – 1964 Guide for selection of fits. 

IS 2921 – 1964 Vernier height gauges 

IS 2949 – 1964  V Block.

IS 2984 – 1966 Slip gauges. 

IS 3139 – 1966 Dimensions for screw threads. 

IS 3179 – 1965 Feeler gauges. 

IS 3455 – 1966 Tolerances for plain limit gauges. 

IS 3477 – 1973 Snap gauges. 

IS 6137 – 1971 Plain plug gauges. 

IS 3651 – 1976 Vernier Caliper 

IS 4218 -   Isometric screw threads 

IS 4440 – 1967 Slip gauges accessories 

IS 5359 – 1969 Sine bars 

IS 5402 – 1970 Principle and applications of sine bars 

IS 5939 – 1970 Sine angles, sine tables. 

COURSE NAME 
               : DIPLOMA IN MECHANICAL ENGINEERING.


COURSE CODE 
               : MC     

SEMESTER 

               : SEVENTH

SUBJECT TITLE 
               : AUTOMOBILE ENGINEERING    

SUBJECT CODE
               : 9099

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TEST Hrs
	PR Hrs
	PAPER

Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	32
	03
	80
	20
	--
	--
	25@
	125


Notes: -     No numerical should be asked in exams.
RATIONALE:
Automobile engineering, a technology subject, has applications of various subjects taught earlier. All the major global players in Automobile sector have launched their product in India. Automotive sector has major employment potential for diploma holders. Automobile servicing in particular offers good job opportunities at village, town & city level.

This course in Automobile Engineering will make student understand & apply the knowledge about various system, subsystems & their inter-relationships.

OBJECTIVE:

       The student will be able to:

1. Know automotive market in India.

2. Identify various automotive systems & subsystems.

3. Explain working & construction of various Automotive systems & subsystems.

4. Carry out preventive maintenance & performance resting of vehicle.

LEARNING STRUCTURE:


                                 Application

                                 Procedure

                                  Principles

                                 Concepts

                                              Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	 Introduction of Automobile
1.1 Classification of automobiles

1.2 Vehicle layout & types

1.3 Body construction - Types & Nomenclature of car body. Introduction to aerodynamic body shapes                          
1.4 Automobile market in India of “on road vehicles”, major manufacturers, their products & their collaborations.


	10

	02
	Automobile Transmission
2.1 Clutch-     necessity, construction & working of coil spring & diaphragm spring type clutch. 

2.2 Gear Box- tractive effort and tractive resistance, types of G.B construction & working of constant mesh G.B., & synchromesh  G.B., Epicyclic G.B., Torque converter, Overdrive, Transfer case 

2.3 Final drive-   necessity, construction & working of     propeller shaft & differential.

2.4 Axle- Type of rear axles, front axles  & their applications.
	20

	03
	Control Systems
3.1 Steering system- Requirement of steering system. Construction and working of steering linkage. Steering gear box- construction & working of rack and pinion & re-circulating ball type gearbox. Introduction to Power steering, Steering geometry-  camber, caster, toe-in, toe-out, Kingpin inclination & their effects.

3.2 Brake system- construction & working of hydraulic & Pneumatic brakes. Comparison of disc & drum brake.


	14

	04
	Suspension systems, wheels & Tyres 

4.1 Necessity & classification of suspension system.
4.2 Working & construction of Leaf spring, rigid axle suspension.

4.3 Introduction to air suspension

4.4 Construction & working of McPherson & wishbone, trailing link suspensions.

4.5 Construction & working of telescopic shock absorbers.

4.6 Construction & working of spoked wheel, disc wheel & light alloy cast wheel.

4.7 Types of rims, their construction & working.

4.8 Construction, working & comparison of radial, cross-ply and tubed, tubeless tyre & tyre specifications

4.9 Factors affecting tyre life

4.10Wheel Alignment and Balancing


	12

	05
	Automobile Electrical Systems & Body 

5.1 Battery- working, construction & rating of battery.

5.2 Ignition system- construction & working of electronic and CDI ignition system.

5.3 Starting system- construction & working of starting motor.

5.4 Charging system- construction & working of alternator 

5.5 Wiring system-harnessing & colour codes.

5.6 Lighting system-head light, tail light, indicator light & their circuits.

5.7 Gauges- construction & working of Fuel level gauge, oil gauge and water temperature gauge.

5.8 Use of microprocessor in automobile control systems


	24

	Total
	80


PRACTICAL:

Skills to be developed:

Intellectual Skills:

1. Select tools and equipments

2. Find fault of battery and charging system

3. Identify component and system

4. Use service manual for information search

5. Compare conventional fuels with LPG and CNG fuels for automobiles

6. Observe various components and systems like transmission, braking and charging

Motor Skills:

1. Understand proper handling of tools, equipments

2. Adopt the recommended procedures of maintenance, testing – as mentioned in service manual

3. Handle components of CNG and LPG kit

LIST OF PRACTICAL:
	1
	Carrying out preventative maintenance of four wheeler as per manufacturer’s specifications.

	2
	Carrying out preventative maintenance of two wheeler as per manufacturer’s specifications.

	3
	Demonstration of single plate coil spring & diaphragm spring type clutch.

	4
	Demonstration of synchromesh gearbox.

	5
	Demonstration of differential.

	6
	Demonstration of rack & pinion steering gearbox.

	7
	Demonstration of rigid axle suspension.

	8
	Demonstration of hydraulic brake system

	9
	Testing of battery and charging system.

	10
	Study of LPG / CNG kit retrofitting.

	11
	Visit to four- wheeler service station & any automobile manufacturing unit.

	12
	Mini project :-  Student will prepare a project report & present a seminar

Title: - Automotive market In India.

Collect following information.

a) Top 10 Car/MUV/2W/Heavy vehicle Manufacturers in India & their sale in last 2 Years.

b) Top 5 models of Car/MUV/2W/Heavy vehicle Manufacturers in India.

c) New models launched in last 3 years of Car/MUV/2W/Heavy vehicle.  Survey modern features in these vehicles.

d) Proposed launches in next two years in Car/MUV/2W/Heavy vehicle. Survey modern features in these vehicles.

	
	


LEARNING RESOURCES:

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	K. K. Jain and  R.B. Asthana
	Automobile Engineering
	Tata Mcgraw hill

	02
	William Crouse
	Automobile Mechanics
	Tata Mcgraw hill

	03
	Srinivasan
	Automobile Mechanics
	Tata Mcgraw hill

	04
	H.M.Sethi
	Automotive Technology
	Tata Mcgraw hill

	05
	G.B.S. Narang
	Automobile Engineering
	Khanna Publication

	06
	Harold T. Glenn
	Auto Mechanics
	Bennett & Mckknight

	07
	Kirpal Singh
	Automobile Engineering Vol. I and Vol. II
	Standard Publication

	08
	Joseph Hitner
	Automotive Mechanics
	--


C. D.

· C. D. Prepared By MSBTE under its CAI Package Program.

· C. D. on various Topics of Automobile Engineering By SAE. 

COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING.
COURSE CODE
: MC
SEMESTER

: SEVENTH
SUBJECT TITLE
: INDUSTRIAL  FLUID  POWER       

   

SUBJECT CODE
: 9151

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TEST Hrs
	PR Hrs
	PAPER

Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	32
	03
	80
	20
	--
	25#
	25@
	150


RATIONALE:

Oil Hydraulic systems & pneumatic systems are widely used in all fields of engineering as clean source of motive power. Low cost automation systems with the use of pneumatics have become popular as manufacturing aids.

       Diploma engineers come across such systems in all segments of industries.

       Hence the subject will give the students basic skills and knowledge, which will be directly needed in the industrial environment.

OBJECTIVES:

The student will be able to.

1) Identify various components of hydraulic & pneumatic systems.

2) Know the working principle of various components used for hydraulic & pneumatic systems.

3) Select appropriate components required for simple hydraulic and pneumatic circuits.

4) List probable causes of faults or defects in the components of hydraulic & pneumatic circuits.

LEARNING STRUCTURE:

 

Application

Procedure

Concepts  

Facts                

CONTENTS: THEORY

	Chapter
	Name of the topic
	Marks

	01
	Introduction to oil hydraulic systems

1.1 Practical applications of hydraulic systems.

1.2 General layout of oil hydraulic systems.

1.3 Merits and limitations of oil hydraulic systems.


	04

	02
	Components of Hydraulic systems

2.1 Pumps – Vane pump, gear pump, Gerotor pump, screw pump,  piston pump

2.2 Valves – Construction, working and symbols of        

      Pressure control valves – pressure relief valve, pressure reducing, pressure unloading

     Direction control valves – Poppet valve, spool valve, 3/2, 4/2 D.C. valves, Sequence valves.

Flow control valves – pressure compensated, non pressure compensated flow control valve.

 2.3 Actuators- Construction, working and symbols of Rotary Actuators - Hydraulic motors 

Linear Actuators – Cylinders - single acting, double acting.

2.4 Accessories – Pipes, Hoses, fittings, Oil filters, Seals and gaskets, Accumulators.

(Types, construction, working principle and symbols of all components)
	08

08

06

06



	03
	Hydraulic Circuits

3.1 Meter in, Meter out circuits

3.2 Bleed off circuit

3.3 Sequencing circuit

3.4 Hydraulic circuits for Milling machine, Shaper machine, Motion synchronization circuit.
	08

	04
	Introduction to pneumatic Systems

4.1 Applications of pneumatic system

4.2 General layout of pneumatic system

4.3 Merits and limitations of pneumatic  systems


	06

	05
	Components of pneumatic system

5.1 Compressor – Reciprocating & Rotary compressors.

5.2 Control Valves – Pressure regulating valves, Flow                              Control valves, Direction Control Valves.


	04

08



	
	5.3 Actuators –   Rotary - Air motors, Types,  

                         construction, working principle

                         Linear- Cylinders- Types, construction & 

                         working principle

5.4 Accessories – Pipes, Hoses, Fittings, FRL unit

(Types, construction, working principle and symbols of all components)


	08

06

	06
	Pneumatic Circuits

Speed control circuits. Sequencing circuits.
	08

	Total
	80


PRACTICAL:
Skills to be developed:

Intellectual skills:

1.  Prepare simple hydraulic & pneumatic circuits.

2.  Compare the performance of hydraulic & pneumatic systems.

3.  Identify the faults & suggest remedies in hydraulic & pneumatic circuits.

4.  Select proper circuit considering its application 

Motor skills:

1. Connect different components as per given drawing

2. Perform repairing and replacement of defective components in the circuit

3. Draw the hydraulic and pneumatic circuits using symbols

List of Practical:

1) Demonstration of meter in and meter out circuit.

2) Demonstration of sequencing circuit.

3) Demonstration of hydraulic circuit for shaper machine.

4) Demonstration of pneumatic circuit for speed control of double acting cylinders.

5) Demonstration of pneumatic circuit for speed control of pneumatic motor.

6) Study of trouble shooting procedures of various hydraulic and pneumatic circuits.

7) Selection of circuit components for simple hydraulic and pneumatic circuits.

MINI PROJECTS:

1) Survey of oil used for hydraulic circuits -specifications, manufacturer’s names, costs etc.

2) Study of any one mobile hydraulic system like in earth moving equipments and its detailed report.


OR

    Study of any one stationary hydraulic system, like in any machine tool and its detailed report.

LEARNING RESOURCES:

1. Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	Pippenger Hicks
	Industrial Hydraulics
	McGraw Hill International

	02
	Majumdar S.R
	Oil Hydraulic system- Principle and maintenance
	Tata McGraw Hill

	03
	Majumdar S.R
	Pneumatics Systems Principles and Maintenance
	Tata McGraw Hill

	04
	Stewart
	Hydraulics and Pneumatics
	Taraporewala Publication


2. Catalogues:


Various system components’ manufacturers’ Catalogues. 

3. CDs:


CDs developed by various system components’ manufacturers.

COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING

COURSE CODE
: MC          

SEMESTER

: SEVENTH
SUBJECT TITLE
: PRODUCTION  TECHNOLOGY 
      

SUBJECT CODE
: 9152 

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: 

This subject is technology subject.  A Technician is required to work at the highest productivity level. His productivity is dependent on the productivity of the machines and the people in the manufacturing system. Hence he should learn the techniques for improvement in productivity of the people and equipment. 

A technician required to plan the production schedule accordingly organize material supply for the manufacturing activities. The total cost of goods produced contains large portion of overhead cost. Technician is required to minimize the direct and indirect cost by optimizing the use of resources available to him. Hence he should learn accounting process, inventory control and process planning.  

Modern manufacturing system employ techniques such as JIT, TPM, FMS, 5’S’, kaizen which should be known to the technician.  

OBJECTIVES:

 Students will be able to; 

1. Understand importance of productivity and factors for improvement of productivity.

2. Know different production systems and modern trends in manufacturing systems.

3. Find the break even point for manufacturing a product.

4. Prepare / modify layout of production system.  

5. Select suitable material handling devices and plant facilities.

6. Prepare process plan and specify toolings for it.

7. Prepare process chart for analysis of existing process.

8. Use pert & cpm techniques for scheduling and controlling the manufacturing activities.

9. Apply techniques of method study and work measurement for improvement of existing manufacturing methods.

10. Find the economic order quantity (eoq) for given situation. 

LEARNING STRUCTURE:


CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Production System    





Production - Definition , Types of production systems 

Productivity - Importance , Measurement of Productivity , Techniques of improving productivity

Elements of cost- Fixed cost, Variable Cost.

Break even analysis, Calculation of Break even point. 
	08

	02
	Plant location, Plant layout and Material Handling

Plant Location - Importance of Site Selection, Factors affecting Site Selection ,  Government Policies , relaxation for Backward Areas.

Plant Layout - Objectives, types, design principles, characteristics of  Plant Layout, Symptoms of Bad Plant Layout. 

Group technology , Cellular layout, 

Material handling – Need, Principles and  Types of material handling devices – conveyors , Hoist & cranes , forklift truck,  trolleys, Pipes, Automated Guided Vehicles (AGV’s)  

Selection of Material Handling systems and Devices.
	10

	03
	Process Planning

Planning of Processes from raw material to finished product, Factors affecting Process Planning, 

Deciding sequence of operations, Operation Sheet, Combined operations, Determination of Inspection Stages. Selection of Machine 

Techniques of assembly planning, Types of assembly.

Plant Capacity,  Machine Capacity, 

Plant Efficiency. 

Numerical not to be asked,
	10

	04
	Production Planning and Control

Routing, Sequencing [n job 2 machines], Scheduling,  Dispatching, Meaning of Control, Progressive Control, Gantt chart. 

Concept of Line balancing, 
	06

	05
	Work Study

Method Study- Objectives, Procedure, Selection of work. Recording Techniques - Process Charts – Outline process chart, Flow process chart, Two Hand process chart, Multiple activity chart, Flow diagram, String diagram, Travel chart. 

Micro motion study-Critical Examination, Principles of Motion Economy. 

Concept of  ergonomics and workplace layout.

Work Measurement - 

Objectives, procedure , Time Study, Time Study Equipments. Stop Watch Time Study, Standard Time, Work Sampling, Analytical Estimating, Predetermined Motion Time Study, Allowances, Calculation of Standard Time, Concept of Merit Rating. 
	16


	06
	Inventory Control

Methods of Inventory Management, Inventory Cost relationship, Deciding Economic Batch Quantity, EOQ Model, Calculation of  EOQ, Concepts of discounts.  Introduction of Material Requirement Planning, Stores Function – Storage systems – One bin , Two bin system, Material issue request (MIR), bin card. 
	12

	07
	Jigs and Fixtures

Introduction. Difference between jig and fixture

Different components of Jig/ fixture 

3-2-1 principle of location. Types of locators and clamping devices. 

General principles of jig/fixture design.

Types of jigs and fixtures.
	08

	08
	Modern Trends 

Just In Time manufacturing – Pull and push types of manufacturing systems, Waste reduction, 5’S’, inventory reduction, single piece production systems.

Concept of continuous improvement (Kaizen) – DMIAC cycle, Brain storming.

Poka Yoke. 

Concept of Rapid Prototyping 

Concept of Flexible manufacturing system 
	10

	Total
	80


LEARNING RESOURCES:

Books:

	Sr. No.
	Author
	Name of Book
	Publication

	01
	L.C. Jhamb
	Industrial Management
	Everest

	02
	James C. Rigs
	Production System, Planning, Analysis & Control
	N.Y.Wiley & Sons

	03
	O.P. Khanna
	Industrial Engineering and Management
	Dhanpat Rai & Sons
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Measurement of different parameters of machined components, Use & handling of different measuring instruments , Procedure of comparing instrument with standards. Selection of appropriate instruments on criterion for specific measurement.





ISo certification procedure, Frequency distribution, Control chart plotting, Process capability determination, Sampling inspection procedure, Economics of quality





Principle of least count, Gauge  design, optical Interferometry, Principle of Surface topography , Principle of Linear/Angular Measurement, threads/Gear measurement …..





Statistical Analysis,


Quality Assurance,


Quality Maintenance





Precision, Accuracy, Repeatability, Sensitivity, Standards of Measurement, Calibration & Traceability, Reliability, error analysis





Cost of quality, Value of Quality, Quality characteristics, Measurement of quality, Controlling quality, Vendor Rating, Histograms, Basic statistics, Frequency Normal Distribution curve, Control charts,





Steel Rule, Vernier Scale instruments, Micrometers, Slip gauges, Angle gauges, Sine bar, Go-No-Go gauges, Comparators, optical measuring instruments, Geometrical Pararmeter testing instruments…..





Machined components,Industrial data,Production machines with capability of producing components in different accuracy zones.





Procedures





Principles





Concepts





Facts











Working & construction & function of vehicle systems & subsystems.


Assembly & dismantling of subsystems & system (e.g. gearbox, engine, electrical body etc)


Vehicle servicing/preventive maintenance procedure

















Construction & working of systems & subsystems of vehicle.











Identification of subsystem details.


System/subsystem co relation with vehicle performance parameters. Power, Speed, Torque, vehicle layout, cooling lubrication, power loss in friction Wight transfer











Manufacturers & models of vehicles in India.


Basic elements (subsystems) of vehicle.


     Frame, chassis, engine, gearbox ,clutch, propeller shaft,     


     differential, battery starter, generator, alternator, front axle


     suspension, steering , brakes





Apply knowledge  of various systems of  Automobiles in  view of handling servicing & its performance testing.





Design simple hydraulic and pneumatic circuits.


Analyze the faults in hydraulic and pneumatic circuits and suggest appropriate remedy for the same





Hydraulic and Pneumatic Circuit preparation








Direction control, Flow control, Pressure control, Meter in, Meter out, sequencing operation








Pressure regulation, Linear & rotary motion of motors, Speed control, Sequencing operation





Pumps, Valves, Actuators, Pipes, Hoses, Fittings, Hydraulic circuits, Pneumatic Circuits, Compressors





Facts





Product, Cellular Layout	





Process & Resources





Productivity, break Even Analysis





Inventory, Cost, EOQ





Concepts





Industrial Products, Production System, Inventories, Various Charts & Formats, Route Sheet, Operation Sheet, Jigs & Fixtures, Work Measuring Equipments, Material Handling Equipments, Work Stations, Assembly Line, Raw Material, Finished Product





Principles





Plant location, Production systems, Productivity, PERT & CPM








ABC Analysis, Plant Layout, Inventory Control, Jigs & Fixtures Design





Method Study, Work Measurement, Merit rating, Micro motion study, Motion Economy





Process Planning, Production Planning & Control





Procedure





Assembly, Estimation of time standards, Product Inspection, Cost Estimation, Estimation of Plant Efficiency, Inventory Management, Scheduling and Dispatching.





Application





Efficient use of planning all resources in any manufacturing unit for productivity improvement and product cost reduction.








