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COURSE CONTENT:  PRODUCTION ENGINEERING                                                        
                                           Master of Technology (Production Engineering) (Semester – I)                                  W.E.F JULY 2021                          

Scheme of Examination                                                    

 

 

During labs, students have to perform practical/assignments/ minor projects related to theory subjects/theoretical concepts of respective semester using recent 

technologies / languages / tools etc. 

* Open Category course (OC-1) will have to be opted from the pool of open courses (Student can opt from parent department and other department) and based on 

interdisciplinary aspects. 
$
Self learning / presentation through SWAYAM / NPTEL (Registration in a course will be compulsory for students bus assessment will be based on internal 

seminar presentation) 

Departmental Elective –I (DE-I)  Open Category course (OC-1) 
560115: Flexible Manufacturing Systems       800111: Product Design & Development          
560116: Ergonomics and Work Study        800112: Computer Integrated Manufacturing 

560117:  Total Quality Management  

560119: Production and Operations Management 
 

S. 

No. 

Subject 

Code 

 

Subject Name Maximum Marks Allotted Total 

Marks 

Contact 

Periods per 

week 

Total 

Credits Theory Slot Practical Slot MOOCs 

End Sem Mid Sem Quiz/ 

Assignment 

End 

Sem 

Lab work/ 

sessional 

Assignment Exam L T P 

1. 560111 Computational 

Techniques 

70 20 10 - - - - 100 3 - - 3 

2. 560112 Production 

Engineering- I 

70 20 10 - - - - 100 3 - - 3 

3. 560118 Maintenance 

Management     

70 20 10 - - - - 100 3 - - 3 

4. DE-I Elective-I 70 20 10 - - - - 100 3 - - 3 

5. OC-I *Open Category 

Course -1 (OC-1) 

70 20 10 - - - - 100 3 - - 3 

6. 560120 Production 

Engineering Lab-I 
- - - 

90 60 - - 150 - - 4 4 

7. 560121 $ Self Learning / 

Presentation 
- - - 

- 100 - - 100 - - 2 2 

  Total 350 100 50 90 160 - - 750 15 - 6 21 
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 

(A UGC-Autonomous Institute affiliated to RGPV, Bhopal) 

COURSE CONTENT:  PRODUCTION ENGINEERING 

Master of Technology (Production Engineering) (Semester-II)  

                                                                 Scheme of Examination                    W.E.F JULY 2021 

 
S. No. Subject 

Code 

 

Subject Name Maximum Marks Allotted Total 

Marks 

Contact Periods per 

week 

Total 

Credits Theory Slot Practical Slot MOOCs 

End 

Sem 

Mid 

Sem 

Quiz/ 

Assignment 

End 

Sem 

Lab work/ 

sessional 

Assignment Exam L T P 

1. 560211 Automation & 

Robotics 

70 20 10 - - - - 100 3 - - 3 

2. 560212 Production 

Engineering-II 

70 20 10 - - - - 100 3 - - 3 

3. 560213 Logistics and Supply 

Chain Management 

70 20 10 - - - - 100 3 - - 3 

4. DE-2 #Elective-II - - - - - 25 75 100 3 - - 3 

5. OC-2 ##Open Category 

Course -2 (OC-2) 

70 20 10 - - - - 100 3 - - 3 

6. 560220 Production 

Engineering Lab-II 
- - - 

90 60 - - 150 - - 4 4 

7. 560221 $Self Learning / 

Presentation 
- - - 

- 100 - - 100   2 2 

  Total 280 80 40 90 160 25 75 750 15 - 6 21 

 

During labs, students have to perform practical/assignments/ minor projects related to theory subjects/theoretical concepts of respective semester using recent 

technologies / languages / tools etc. 

#Elective-II course will run through SWAYAM / NPTEL /MOOC based learning platform (with credit transfer facility) 

## Open Category course (OC-2) will have to be opted from the pool of open courses (Student can opt from parent department and other department) and based 

on interdisciplinary aspects.[This course may be run through SWAYAM/NPTEL based platform (with credit transfer facility) and accordingly, OC-2 pool may 

be created from the list of SWAYAM/NPTEL courses)  
$
Self learning / presentation through SWAYAM / NPTEL(Registration in a course will be compulsory for students bus assessment will be based on internal 

seminar presentation) 

Departmental Elective –I (DE-II) # Open Category course (OC-2) 
560214: Quality Design and Control 800210  : Introduction to Operations Management 

560215: Traditional and Non-Traditional Optimization Tools 800211 :  Tools in Scientific Computing 

560216: Product Design and Manufacturing  

560217: Material characterization  

560218: Generative Design for Additive Manufacturing 
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A UGC-Autonomous Institute affiliated to RGPV, Bhopal) 

COURSE CONTENT:  PRODUCTION ENGINEERING 

Master of Technology (Production Engineering) (Semester-III)  

                                                                 Scheme of Examination                    W.E.F JULY 2021 

 
S.No. Subject 

Code 

 

Subject Name Maximum Marks Allotted Total 

Marks 

Contact Hours per 

week 

Total 

Credits Theory Slot Practical Slot MOOCs 

End 

 sem 

 

 

Mid 

 sem 

Quiz/ 

Assignment 

End Sem. 

/Practical 

Viva 

Sessional 

Work/ 

Practical 

Record/ 

Assignment/ 

Quiz/ 

Presentation  

Assignment Exam L T P 

1. 560311 Dissertation Part-I 
(Literature Review/ 

Problem Foundation/ 

Synopsis/survey paper, 

etc.) 

 

- - - 150 100 - - 250 - - 10 10 

2. 800310  *MOOC Course - - - - - 25 75 100 - - 02 02 

  Total - - - 150 100 25 75 350 - - 12 12 

 

 
*MOOC course will be treated as the course of open nature and will be decided by concerning department / BoS 
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A UGC-Autonomous Institute affiliated to RGPV, Bhopal) 

COURSE CONTENT:  PRODUCTION ENGINEERING 

Master of Technology (Production Engineering) (Semester-IV)  

                                                                 Scheme of Examination                    W.E.F JULY 2021 

 
  

S.No. Subject 

Code 

 

Subject Name Maximum Marks Allotted Total 

Marks 

Contact Hours 

per week 

Total 

Credits Theory Slot Practical Slot 

End 

sem. 

 

Mid sem Quiz/ 

Assignment 

End Sem. 

/Practical 

Viva 

Sessional Work/ 

 Practical Record/ 

Assignment/ Quiz/ 

Presentation  

L T P 

1. 560405 Dissertation Part-II  

 

- - - 300 200 500 - - 14 14 

  Total - - - 300 200 500 - - 14 14 

 



560111: Computational Techniques 

Category Title  Code Credit-3 Theory Paper 

BS Computational 

Techniques  

560111/690111 L T P Max.Marks-70 

Min.Marks-28 

Duration-3hrs. 3 -  - 

 

Objective of Course 

1. To know about the formulation of L.P.P. & its solution 

2. To explore the Game theory  

3. To describe Probability and random Process  

4. To describe random sampling and hypothetical test  

5. To perceive the Z-transform techniques   

 

Syllabus 

Unit- I: Concept of LPP, LPP formulation, Graphical method for solving LPP with two variables,    

Simplex method, Duality theory, Transportation and Assignment problems. Non Linear 

Programming Problems (NLPP): Introduction of NLPP, constraints  and non constraint 

problems of maxima and minima, constraints in the form of equations, Dynamic 

Programming: Basic concepts, Bellman’s optimality principle, dynamic programming 

approach in decision making problems, optimal subdivision problems.  

Unit- II: Introduction, competitive games, finite and infinite games, two person zero sum 

game, pure and mixed strategies, saddle point, maximin and minimax principle, solution of a 

rectangular game in terms of mixed strategies, Graphical method of (2xm) and (nx2) games.  

Unit- III: Theory of Probability: Concept of probability, Random variable, discrete 

probability distribution, Continuous probability distribution, Moment generating function, 

Probability density function, some special distribution, Random Variable: Concept of 

Random variable, one dimensional Random variable, two dimensional, distribution function, 

Joint probability distribution function, Marginal probability distribution, cumulative 

probability distribution. 

Unit- IV: Testing of Hypothesis, Origin of the theory of sampling, chi-square (χ
2
) 

distribution, the t-distribution, Fisher’s Z-distribution, student-distribution, Analysis of 

variance one way classification, two-way classification. 

Z-transform and their properties, inverse Z-transform, convolution theorem, solution of difference 

equations by Z-transform. Basic concept of Bessel’s function, Hankel transform and their properties, 

Parseval’s theorem. 

 

Course Outcomes After completing this course, the students will be able to:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

CO’s Description of CO’s 

CO1 Determine the solution of Linear and Non Linear Programming Problems 

CO2 Evaluate the problems related to game theory. 

CO3 Acquire the knowledge of Probability theory and Random Variable. 

CO4 Analyze the test of hypothesis and Analysis of Variance.   

CO5 Identify the concept of transform.     
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Recommended Books: 
1. I. Griva, S. G. Nash and A. Sofer: Linear and Non Linear Optimization, Society for Industrial 

& Applied, U. S. Mathematics , 2012. 

2. F. B. Hildebrand: Methods of Applied Mathematics ,  Prentaince Hall, 1992. 

3. H. C. Saxena: Mathematical Statistics, S Chand, 1986. 

4. H. K. Dass: Advance Engineering Mathematics, S. Chand, 2018. 

5. P. R. Thie and G. E. Keough: An Introduction to Linear Programming & Game Theory, 

Wiley India Private limited, 2008
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560112: Production Engineering- I 

Category Title  Code Credit-3 Theory Paper 

Departmental  

Core-DC 

Production 

Engineering- I 

560112 L T P Max.Marks-70 

Min.Marks-28 

Duration-3hrs. 3 -  -- 

Course Objective: To make the student to understand: 

1. the basic principles and methods utilized in the joining and welding technology of 

engineering materials 

2. how to handle welding equipment and weld/join materials practically 

3. how to analyze, implement and maintain manufacturing system 

4. methods of metal casting, casting defects and Gating system 

5. methods of Moulding process, pattern design 

Syllabus 

Unit-I  Introduction: - Metal casting vis-a-vis other processes, casting problems, design and 

introduction of moulds, melting, refining and pouring and liquid metal. Mechanism and Rate of 

Solidification on Metals and Alloys: - Nucleation and growth in pure metals and alloys, Solidification, 

solidification in actual castings, feeding resistance, rate of solidification. 

Unit-II Riser Design and Placement: - Riser designs chvorinov's caines, NRL methods, placement of 

risers, effects of complex section and chills, case studies.Gating Design: - Gating principles, vertical 

gating, aspiration effects and its prevention, bottom gating system, horizontal-gating system, and case 

studies. 

Unit-III Mould Production and Pattern Design: - Conventional moulding and core making processes, 

new moulding processes viz. Cold box, hot box, and vacuum moulding etc. pattern design 

considerations. 

Die-Castings: - Recent trends, recasting, shell, lined die casting, ferrous die-casting. Non Mould 

materials and mould metal reactions: Structure of silica clay, various types of bonds, mould metal 

reactions, recent trends such as sand deformability index, role of atmospheres etc.Casting Design 

Considerations and Casting Defects: - Various casting design factors, casting defects, their causes and 

remedies. 

Unit-IV Welding Technology: - Welding as compared with other fabrication processes, classifications 

of welding processes, fusion and pressure welding processes, weld-ability of metals, and metallurgy of 

welding. Weld design, stress distribution and temperature fields in the welds. Metal transfer and melting 

rate, recent developments in welding, explosive welding, laser beam welding, radio frequency induction 

welding etc. Specific application of welding e.g. cladding, metallizing, surfacing and fabrication.  

Unit-V Welding of plastics, welding defects and inspection of welds, thermal cutting of metals, 

processes used for thermal cutting of metals. Recent developments in thermal cutting processes, cutting 

of cast iron, stainless steel and non-ferrous metals. Use of thermal cutting in fabrication of process 

machines and pressure vessels etc. Economics of welding: welding cost, productivity, post welding 

operations, standard time for welding & flame cutting, standard time & cost calculations. 

Course Outcome: After successful completion of this course students will be able to: 

1. Describe the causes of welding defects and how it can be prevented. 

2. Use the basic manufacturing methods, measurements, automation and quality control. 

3. Apply the principles of metallurgy during the welding process. 

4. Demonstrate safe work habits that reflect concern and care for self, others and the environment. 

5. Employ the principles of Moulding, casting and Gating design. 
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6. Perform  any of the metal joining techniques (welding, brazing and soldering) conveniently 

 

Text & References Books: 

1. Welding Processes & Technology - Dr. R.S. Parmar, Khanna Publishers, New Delhi. 

2. Production Technology - R.C. Patel & C.G. Gupte, (Vol III) C. Jamnadas & Co. Mumbai 

3. Welding Technology & Design - V. M. Radhakrishnan, Newage International (P) Ltd, Pub. N. 

Delhi 

4. Welding Skills & Technology - Dave Smith, Gregg Division, MCGRAW- Hill Book Company 

5. Welding Handbook, Seventh Edition, Vol-1, Welding Processes -Arc and Gas Welding and 
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560113/560118: Maintenance Management 

Category Title  Code Credit-3 Theory Paper 

Departmental 

Core(DC) 

Maintenance 

Management 

 

560113/560118 L T P Max. marks: 70 

Min. Marks: 28 

Duration: 3 hrs 3 -  -- 

 

Course Objectives: To make the student to understand: 

1. To learn the Maintenance Management, Maintenance Planning and Scheduling ,Computerized 

Maintenance Management Systems 

2. To learn the Maintenance Organization Structure and Policies 

3. To understand the  Controlling Maintenance Costs ,  Life Cycle Cost Concepts 

4. To learn the Optimizing Spare Parts Inventory Levels and Total Productive Maintenance 

Concepts. 

5. To learn the overall configuration and Maintenance of Production Machines, Manufacturing  

System. 

 

Syllabus 

Unit-I  Introduction, Requirements: - Maintenance Engg., Maintenance Management, Types of 

Maintenance. Break down, Preventive, Predictive. Routine, continuous Schedule. Maintenance contract, 

Contract Act, Repair. Activity. Operating Practices to reduce Maintenance. Issues, Problems, Selection 

of System, Renovation. Addition, Restoration & Control.  

 

Unit-II Maintenance Organisation: - Function. Layout. Centralized and Decentralized Maintenance. 

Incentives. Human Factors, Maintenance of Plant, Pre-requisites, Programmes, Strategies, Policies.  

 

Unit-III Work Measurement in Maintenance: - Work Authorization and Contract, Rating and 

Evaluation. Work simplification. Estimation of Repair and Maintenance cost. Cost control for efficient 

operation. Small Plant Maintenance Control.  

Unit-IV Maintenance Store & Inventory Control: - Store Room Materials & Standard Spares. Spares 

Management. Introduction to computer in Maintenance. Automation Maintenance, Information by 

computers. Computerized Planning and scheduling. Total Productive Maintenance: Activities, Planned 

Maintenance, Autonomous Effects, Evaluation Organizations, Maintenance, Aims, Steps, Total 

Preventive Maintenance, Zero Break down. 

Unit-V Maintenance of Production Machines: - Lath m/c, Drilling m/c, Milling m/c, Welding m/c, 

Shaper. 

Course outcomes: After successful completion of this course students will be able to: 

1. State Maintenance Key Performance Indicators 

2. Use a preventive maintenance plan and monitor its implementation and review of technical 

reports. 

3. Select highest quality of production and the continuation of the workflow. 

4. Implement team based continuous Improvement in Maintenance 

5. Apply knowledge about Managing Maintenance Spare Parts and Logistics 
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6. Perform maintenance orders issued by the in charge, implemented and completed in the 

promised time for him and to make sure the machine is clean after the maintenance process. 

Text & References Books: 

1. Bikash Bhadury. 'Total Productive Maintenance". Allied Publisher Ltd. New Delhi. 

2. BC langlay. "Plant Maintenance". Prentice-Hall International. New Jersey. 

3. JD Pattern. Jr. "Maintainability and Maintenance Management". Instrument society of America, 

third edition. 

4. P Gopalakrishnan and AK Banerji, "Maintenance and Spare Parts Management". Prentice-Hall of 

India (P) Ltd. New Delhi. 

 



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A UGC-Autonomous Institute affiliated to RGPV, Bhopal) 

COURSE CONTENT:  M-TECH (PRODUCTION ENGINEERING) 

 

 Mechanical Engineering Department | MTech - Syllabus and Scheme w.e.f. July, 2021 Page 12 of 28 

 

560114/560119: Production and Operations Management 

 

Category Title  Code Credit-3 Theory Paper 

Departmental  

Elective -DE 

Production and 

Operations 

Management 

560114/560119 L T P Max.Marks-70 

Min.Marks-28 

Duration-3hrs. 3 - - 

 

Course Objective: To make the student to understand: 

1. The role of operations management in the overall business strategy of the firm 

2. Principles and applications relevant to the planning, design, and operations of manufacturing 

firms 

3. How Enterprise Resource Planning and MRPII systems are used in managing operations 

4. Layout planning, assembly line balancing and Inventory control system 

5. The application of operations management policies and techniques to the service sector as well 

as manufacturing firms 

Syllabus 

Unit-I  Introduction: - Functions within business organizations: Production, finance, marketing and 

other functions. The production management functions; design and operation of production system. 

Classification of production systems. 

Forecasting: - Features common to all forecasts. Approaches to forecasting. Forecasts based on 

judgment and opinions. Analysis of time series data. Accuracy and control of forecasts. Choosing a 

forecasting technique. 

Unit-II Design of Production Systems: - Capacity planning- importance of capacity decisions, defining 

and measuring capacity, determining capacity requirements. 

Location Planning: - The need for location decisions, location factors evaluating alternative location. 

Unit-III Layout Planning: - Need for layout decisions, basic layout types, designing layouts, assembly 

line balancing, computer-aided layout planning. 

Product Design: - Need for product design, research and development, diversification, simplification, 

evaluation, standardization, reliability. 

Unit-IV Work System Design: - Job design, work measurement, method study, work sampling, 

standard data, PMT system, operation and control of production system: intermediate-range planning - 

nature and scope of aggregate planning, techniques for aggregate planning. 

Inventory Management: - Requirements for effective inventory management, EOQ models, quantity 

discount, safety stock, inventory control systems. 

Unit-V Probabilistic Inventory Models: - MRP- An overview of MRP, MRP processing, MRP 

outputs, benefits and limitations of MRP. MRPI, MRP-II. Scheduling & Sequencing: - 

Scheduling in high-volume systems; Scheduling & Sequencing in job shops. Criteria used in job shop 

models. 

Course Outcomes: After successful completion of this course students will be able to: 

1. Apply core features of the operations and production management function at the operational 

and strategic levels, specifically the relationships between people, process, technology 

productivity and quality 
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2. Discuss core features of the operations and production management function at the 

operational and strategic levels, specifically the relationships between people, process, 

technology productivity and quality 

3. Analyze Forecasting technique and layout planning 

4. Use the Inventory models and job shop models in Industries 

5. Apply the ‘transformation model’ to identify the inputs, transformation processes and 

outputs of an organization 

6. Describe the boundaries of an operations system, and recognize its interfaces with other 

functional areas within the organization and with its external environment. 

 

 

Text & References Books: 

1. G. Free-Bell and J Balkwill. Management in Engineering. Prentice-Hall of India (P) Ltd, New   

Delhi, Second edition. 

2. E S Buffa and Sareen Production and Operations Management. New Age International (P) Ltd. 

New Delhi. 

3. W J Sivanesan Production/Operations Management. Richard D Irwin Inc. 

4. J L Riggs. Production Systems: Planning Analysis and Control. John Wiley & sons New York, 

forth edition. 

5. Production & Operations Management by Dr KC Arora, Laxmi Publications, New Delhi. 
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   560115: Flexible Manufacturing System 

 

Category Title  Code Credit-3 Theory Paper 

Departmental 

Elective (DE) 

Flexible 

Manufacturing 

System 

560115 L T P Max. marks: 70 

Min. Marks: 28 

Duration: 3 hrs 3 -  -- 

 

Course objectives: To make the student to understand: 

1. Different types of manufacturing available today such as the Special manufacturing System, the 

Manufacturing Cell and the Flexible Manufacturing System 

2. Material handling system, Cutting tools and tool management 

3. Fundamentals of computer assisted numerical control programming and automated storage 

systems 

4. Concept of Aggregate planning, single stage planning and multi stage planning 

5. Common CAD/CAM data base organized to serve both design and manufacturing 

 

Syllabus 

 

Unit-I  Introduction of CAD/CAM systems. Overview of FMS. System hardware and general 

functions.  

Unit-II  Material handling systems and automated storage/retrieval systems. Work holding system. 

Cutting tools and tool management.  

Unit-III  Physical planning of system, Aggregate Planning, Single stage planning & Multi stage 

planning.  

Unit-IV Software structure functions and description. Cleaning and automated inspection. 

Communications and computer networks for manufacturing.  

Unit-V  Quantification of flexibility. Human factors in manufacturing. FMS and CIM in action. 

Justification of FMS. Modelling for Design. Planning and operation of FMS. 

 

Course outcomes: After successful completion of this course students will be able to: 

1. Define various workstations, system support equipments 

2. Identify hardware and software components of FMS 

3. Familiarized with single stage planning & multi stage planning 

4. Implement planning and scheduling methods used in manufacturing system 

5. Summarize the concepts of modern manufacturing such as JIT, supply chain management and 

lean manufacturing 

6. Perform simulation on software’s use of group technology to product classification 

 

Text & References Books: 

1. Mikell P. Groover, Automation, Production Systems and CIM. "PHI 

2. Greenwood, "Implementation of FMS", MacMillan Edition. 

3. Talavage J. "FMS in Practice, Applications, design and Simulation", Marcel Dekker Inc. 
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4. Ranky P.O. "Design and Operation of FMS", IPS Publications, UK. 

5. Hartely J. "FMS at Work", IPS Publications 

6. William W. Luggen., "FMS Cells and Systems", PHI. 
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560116: Ergonomics and Work Study 

 

Category Title  Code Credit-3 Theory Paper 

Departmental 

Elective (DE) 

Ergonomics and 

Work Study 

560116/690116 L T P Max.Marks-70 

Min.Marks-28 

Duration-3hrs. 3 -  - 

 

Course Objective: To make the students to understand: 

1. Concept and significance of work study and ergonomics.  

2. Various techniques of work-study for improving the productivity of an organization.  

3. Existing methods of working on the shop floor of an organization.  

4. Allowances, rating, calculation of basic and standard time for manual operations in an 

organization.  

5. Work place design, working postures and lifting tasks.  

Syllabus 

Unit -I  Human being in Man Made World, Gross Human Anatomy, Anthropometrics, Static and 

Dynamic, Muscles and Work Physiology, Static and Dynamic Work including Maximum Capacity. 

Unit-II  Biomechanics, Environmental Condition including Thermal, Illumination Noise and Vibration, 

Biological Transducer and Nervous system including their Limitations. Control and Displays Psycho 

Physiological aspects of Design. Research Techniques in Ergonomics .Generation. Interpretation and 

application as statistical Methods. Case Analysis 

Unit-III  Method Study: - Selection of Problem, Application of critical examination techniques. 

Preparation of work Study Reports, Development of improved methods, preparation for and presentation 

of improved methods, implementation of improved methods, follow-up techniques and report. 

Unit-IV Work Measurement: - Work Sampling. Fundamental statistical concepts sample size, procedure 

for making a work sampling study, determining time standards by work sampling, practical applications, 

advantages and disadvantages. 

Unit-V Micro Motion Study. PMTS. MTM Systems work factor system and Production Incentives 

 

Course Outcome: After successful completion of this course students will be able to: 

1. Identify potential and current OH&S hazards in the workplace relating to ergonomics issue. 

2. Describe relation between human motion and industry. 

3. Calculate the production capacity of man power of an organization. 

4. Analyze the level of risk in a job causing stress, fatigue and musculoskeletal disorders and 

design appropriate work systems. 

5. Devise appropriate wage and incentive plan for the employees of an organization. 

6. Design physical and psychosocial work system and work places. 

 

Text & References Books: 

 

1. Barnes Ralph M., "Motion & Time study: Design and Measurement of Work", Wiley Text 

Books, 2001.  

2. Lakhwinder Pal Singh, “Work Study and Ergonomics”  CAMBRIDGE , 2010. 

3. S.K. Sharma  Savita Sharma , “Work Study and Ergonomics”  S K Kataria and Sons 2006. 
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4. P.C.Tiwari, “Work Study and Ergonomics”  CRC Press  , 2004. 

5. Suresh Dalela and Saurabh Dalela, “Work Study and Ergonomics”  CRC Press  , 2001. 

6. Marvin E, Mundel & David L, "Motion & Time Study: Improving Productivity", Pearson 

Education,2000.  

7. Benjamin E Niebel and Freivalds Andris, "Methods Standards & Work Design", Mc Graw Hill, 

1997.  

8.  Work Study-Shan 

9. Work Study – Sharma 
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 560117: Total Quality Management 

 

Category Title  Code Credit-3 Theory Paper 

Departmental 

Elective (DE) 

Total Quality 

Management 

560117/690117 L T P Max. marks: 70 

Min. Marks: 28 

Duration: 3 hrs 3 -  -- 

Course objectives: To make the student to understand: 

1. The philosophy and core values of Total Quality Management (TQM) 

2. How to evaluate best practices for the attainment of total quality 

3. The concept of ISO 9000 and quality manual 

4. The various methods of design and development to improve quality of product 

5. Impact of quality on economic performance and long-term business success of an 

organization 

Syllabus 

Unit-I  Introduction to ISO 9000 and TQM: - Quality, History of Quality, Total Quality, TQM, TQM 

Enablers. TQM Models, Quality Control, Computer Aided Quality Control, Customer Satisfaction, 

Customer Drives, Quality Circles, Customer Complaints, Types of Customers, Customers, Surveys. 

World Class Quality Control: - Total Waste Elimination, Waste identification, Total Employees 

involvement, TEI Practice, Company wide quality control. 

Unit-II  TQM Gurus: - Deming, Juran, Crosby, Feighbaum, Ishikawa, Quality Assurance, 

Principles, forms,at different stages.Quality Assurance: - QA Programme, QA and top Management, QA 

department, Vendor rating 

Unit-III Quality of Product Design and Development: - Methods for design and development, 

Integrated Product development, Quality of conformance, computer aided manufacturing quality.Next 

Generation: - Quality control in manufacturing, Quality improvement: Juran 7 Quality tools, Bench 

marking, types, Process, Quality leadership for TQM, TQM Implementation:- Juron Approach. Quality 

Organization Requirements, planning of quality organization. 

Unit-IV Quality Manual for ISO 9000-2000: - QMS guideline, Management responsibility, Resource 

Management, Process Management, Measurement Analysis and Improvement. 

Quality Cost: Evolution: - Time and Quality cost, Activity based costing, Quality cost collection, 

Quality cost analysis, Juran classical model for optimum quality levels. 

Unit-V  Quality Awards: - ISO Malcolm Baldrige National quality award, European quality 

awards, CH, EXIM award. ISO 14001 environment manual, ISO 18001 manual 

 

Course outcomes: After successful completion of this course students will be able to: 

1. Discuss about quality measures, Quality control techniques. 

2. Describe various theories of Total quality management.  

3. Determine the cost of poor quality and process effectiveness and efficiency to track performance 

quality. 

4. Apply appropriate techniques in identifying customer needs, as well as the quality impact that will 

be used as inputs in TQM methodologies. 
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5. Evaluate the performance excellence of an organization, and determine the set of performance 

indicators 

6. Enhance management processes, such as benchmarking and business process reengineering 

Text & References Books: 

1. TQM by Dr, K.C.Arora, S.K.Kataria and sons Publication, Delhi. 

2. Jack Hiradsky TQM Hand book McGraw Hill New York 

3. JH Taylor TQM Field Manual Me. Grew Hill Newyork 

4. Chrisk Hakes: TQM-The key to business, Chapman and Holland. 

5.  Kim Todd, "World-class Performance", McGraw Hill, London 
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560118: Product Design and Development 

Category  Title Code Credit - 3 Theory Paper 

Open Category (OC) Product Design and 

Development 

800111 L T P Max.Marks-70 

Min.Marks-28 

Duration-3hrs. 3 - - 

 

Course Objective: 

The goal of the course is to give an introduction to multidisciplinary aspects of product development and 

innovation. Students will familiarize themselves with basic methodology and tools that can be used in 

product development projects. Practical problems will be considered in cooperation with companies in 

order to simulate real product development situations. 

Syllabus:- 

Unit 1:- Introduction, Product Development Process and Product Planning, Product life cycle concept. 

Unit 2:- Product Specification Development, Product Architecture, Conceptual Design, Industrial 

Design. 

Unit 3:- Design for Manufacturing and Assembly, Design for Environment, Robust Design. 

Unit 4:- Physical Prototypes and Models and Experimentation, Human factors in design. 

Unit 5:- Product Development, Economics, Patents and Intellectual Properties. 

Course Outcome: - After the completion of the course the student will be able to  

CO1. Analyze the demands and needs of customers to conceptualize product.  

CO2. Describe the different steps involved in the product design.  

CO3. Analyze the shortcoming in the product development. 

CO4. Identify the opportunities to develop the product.  

CO5. Utilize the recourses available in efficient manner for maximum productivity.   

CO6. Forecast the impact of product on the surrounding environment. 

Text Books and References:- 

1. Kevin Otto and Kristin Wood, “Product Design: Techniques in Reverse Engineering and New 

Product Development”, 1/e, 2004, Pearson Education, New Delhi  

2. Karl T. Ulrich and Steven D. Eppinger, “Product Design and Development”, Tata McGrawHill 

Edition, New Delhi, 2003  

3. David G. Ullman, “The Mechanical Design Process”, McGraw-Hill Inc., Singapore, 1992 
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560119:  Computer Integrated Manufacturing 

Category Title Code Credit-3 Theory Paper 

Open Category (OC) Computer 

Integrated 

Manufacturing 

800112 L T P Max. marks: 70 

Min. Marks: 28 

Duration: 3 hrs 3 -  -- 

 

Course objectives: To make the student to understand: 

1. To use computers in the area of manufacturing to reduce manual processing and linking 

computers to all the manufacturing machines and increase the productivity, reduce the 

unnecessary costs. 

2. To learn the computer numerical control, retrofitting of conventional machine tools, 

programming and feedback systems. 

3. To understand the different controlling system, sensors and work holding devices. 

4. To learn the CNC part programming, cost of machining operations and maintenance features. 

5. To learn the overall configuration and Computerized Manufacturing Planning System. 

 

Syllabus 

Unit-I  Production Operations & Automation Strategies: - Automation Defined, Types of Production 

Systems, Production Concepts and Mathematical Model , Automation Strategies . Fundamentals of 

CAD/CAM/CIM. 

Unit-II Numerical Control Production System: - Types of NC Systems, MCU and other components 

of NC System, Applications, NC-Part Programming, (Manual & Computer Assisted) APT Language, 

Computer-Automated Part Programming, DNC, CNC, and Adaptive Control. 

 

Unit-III Group Technology & Flexible Manufacturing Systems: - GT Part Families, Classification & 

coding, M/C Cell Design, Benefits of GT, FMS Workstations, Material Handling & Storage Systems, 

Computer Control System, Planning of FMS Analysis Methods. 

 

Unit-IV Industrial Robotics: - Robotics Technology, Programming & Applications. 

Unit-V Computerized Manufacturing Planning System: - Computer Aided Process Planning, 

Computer Integrated Production Planning Systems, Shop Floor Control. 

 

Course outcomes: After successful completion of this course students will be able to: 

1. Identify the main elements of computer numerical control manufacturing systems. 

2. Discuss knowledge about constructional features of CNC machine and Retrofitting of 

Conventional Machine Tools. 

3. Apply control system, feedback devices, sensors and tooling in manufacturing processes. 

4. Arrange the different machining operations in a program by using various codes and languages. 

5. Determine the cost of machining operation of CNC and monitoring the various features to 

enhance the life span of the machine. 

6. Create Process product models with CAM tools and CNC machines 
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Text & References Books: 

1. Automation, Production system and computer integrated manufacturing by M.P. Groover, PHI  

2. CAD/CAM by P. N. Rao, P. N. Rao, Tata McGraw Hill publication 

3. CAD/CAM/CIM by Bhupendra Gupta, Dhanpat Rai publication 

4. Computer control of machine tools by Koren Yoram, Tata McGraw Hill publication 

5. Manufacturing Engineering and Technology by Serope Kalpakjian, PHI publication. 
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560211: Automation & Robotics  

Category Title  Code Credit-3 Theory Paper 

Departmental core-

DC 

Automation & 

Robotics  

560211/690211 L T P Max. marks: 70 

Min. Marks: 28 

Duration: 3 hrs 3 -  -- 

Course objectives: To make the student to understand: 

1. The automation and brief history of robot and applications 

2. About robot end effectors, Robot Programming methods & Languages of robot.  

3. Various sensors and fundamentals of vision systems. 

4. The latest material handling system used in manufacturing industry and the concept of 

Automated Guided Vehicle System. 

5. The basics of CAD/CAM integration and concept of the group technology 

Syllabus 

Unit-I  Automation: - Definition, Reasons for automating, Types of production Automation Strategies, 

Detroit type Automation - Automated flow lines, Method for work part Transport, Transfer   

mechanism, Buffer   storage, control   functions, automation   for Machining operations, design and 

fabrication considerations 

 

Unit-II  Automated Inspection & Testing: - Inspection and testing, SQC, automated inspection -

Principles and methods, Sensor technologies for automated inspection, coordinate Measuring machine, 

other contact inspection method, machine vision, optical inspection methods, and non-contact inspection 

methods. 

 

Unit-III Introduction to Robotics: - Historical development, specification, Configuration Drive and 

Precision of Industrial Robots, Robot end- effecters. Robots   Kinematics, Direct   and   Inverse,   Robot   

trajectories,   Control   of   Robots  Manipulators. Sensing: Range proximity, Touch, Force , Torque, 

Surface texture and vision. 

Robot Programming: - Robot languages, Robot teaching. Robot level languages, Task level languages 

and offline programming, concept of AI in Robotics.  

Unit-IV Robot Application Planning: - Product design and production planning, principles of Robot's 

motion economy, design of robotic workstations Performance analysis. Justification of industrial robots. 

Unit-V Industrial Application of Robots: - Selection and use of Robots for foundry and casting, 

welding materials handling, machining inspection, assembly and painting.  

Course outcomes: After successful completion of this course students will be able to: 

1. State the concepts/components of computer integrated manufacturing and integrate them in a 

coordinated fashion 

2. Identify the main elements in computer integrated manufacturing systems. 

3. Apply computer aided process planning, feature and group technology, and data exchange in 

manufacturing processes.   

4. Analyze product models with CAM tools and CNC machines. 

5. Select the standard machining codes of programming for different materials 

6. Design Flexible manufacturing cell after carrying out Group technology study and finally 

creating FMS. 

Text & References Books: 
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1. Robotics, Controlling, Sensing, Vision & Intelligence by FU K.S.  Gonzalez & Lee; McGraw 

Hill Book Co. 

2. Robotics for Engineers, by Yoren Koren, McGraw Hill Book Co. New York.  

3. Groover, M.P., "Automation, Production System and CIM", Prentice-Hall of India. 

4. Principles of computer integrated manufacturing- S, Kant Vajpayee, PHI Learning Private 

Limited,New Delhi. 

5. David Bedworth, "Computer Integrated Design and Manufacturing", TMH, New Delhi 

6. Yorem Koren, "Computer control Manufacturing Systems", McGraw Hill. 

7. Ranky, Paul G., "Computer Integrated Manufacturing", Prentice Hall International. 
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560212: Production Engineering-II 

 

Category Title  Code Credit-3 Theory Paper 

Departmental core-

DC 

Production 

Engineering-II 

560212 L T P Max. marks: 70 

Min. Marks: 28 

Duration: 3 hrs 3 -  -- 

 

Course objectives: To make the student to understand: 

1. The basic understanding of unconventional machining processes 

2. The principle, mechanism of metal removal of various unconventional Machining processes 

3. 3D laser forming, parametric analysis for performance evaluation 

4. Concept of MRR, feed rate and new hybrid non-traditional processes 

5. The various process parameters and their effect on the component machined on 

         unconventional machining processes 

 

Syllabus 

Unit-I Modern Manufacturing Methods: -Introduction: Shape building processes & overview of new 

manufacturing processes. Laser bending and 3D laser forming. Brief description of High-Energy Rate 

Forming (HERF) processes. Thermal Metal Removal Processes: - 

Unit-II  Electric Discharge Machining: - Principal of EDM, Spark generators, Dielectrics and 

Flushing, Tool feeding system. Performance Evaluation- MRR, Surface finish & Accuracy. Tool 

Designs: EWR, Over cut Tapers, Performance Improvement Techniques, Principles of Working and 

Application of EDD, TW-EDM, EDS, EDO, CNC-EDM, AC-EDM, HEDM and Pocket EDM. 

Unit-III Laser Beam Machining:  - Principal of laser production, Working principles of laser beam 

machining. Types of Lasers, Working of Ruby and Co-laser process characteristics, Advantages, 

Limitations and Applications of Electron Beam Machining (EBM), Ion Beam Machining (IBM) and 

Plasma Beam Machining (PBM).Mechanical Processes: - 

Unit-IV Ultrasonic Machining: Principle of working, USM System, Mechanics of Cutting, Parametric 

Analysis, Process capabilities, Advantages, Limitations and Applications. 

Abrasive Jet Machining: Principle of Working, AJM setup, Gas propulsion, Abrasive Feeder, Machining 

chamber and nozzle, Parameter analysis for performance evaluation, Process capabilities, advantages, 

Limitations and Applications. Working principle and applications of Abrasive Flow Machining (AFM), 

Magnetic Abrasive Machining (MAM), Water Jet Cutting (WJC), and Abrasive Water Jet Machining 

(AWJM), Abrasive Polishing and Hydraulic Jet Cutting. 

Unit-V  Electro Chemical Machining: Electrolysis, Theory and Working principle  of ECM, 

Composition, Properties and selection of electrolyte ECM machine, tool-power source, Electrolyte 

supply and cleaning system, tool feed system, work holding systems. Material removal rate in ECM, 

Dynamics and Kinematics, Smoothing  of an  irregular  anode  surface, tool design for ECM. 

Limitations of ECM, Principles, applications of ECG, Electro-stream drilling (BSD), ECDE, shaped-

tube Electrolytic machining (STEM). Basic Techniques of CHM, Maskants, CH Milling, CHB and 

Petrochemical Discharge Machining (PCDM). Comparison of  new methods of machining. Introduction 

to Electro Chemical discharge Machining and other new hybrid non-traditional Processes. Micro-

machining techniques and their applications. 

Course outcomes: After successful completion of this course students will be able to: 

1. Define the basic techniques of advance machining processes. 



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A UGC-Autonomous Institute affiliated to RGPV, Bhopal) 

COURSE CONTENT:  M-TECH (PRODUCTION ENGINEERING) 

 

 Mechanical Engineering Department | MTech - Syllabus and Scheme w.e.f. July, 2021 Page 26 of 28 

2. Identify the process parameters and their effects. 

3. Demonstrate different unconventional machining processes and the influence of difference 

process parameters on the performance and their applications. 

4. Compare the machining response of different unconventional machining process. 

5. Recommend the best machining process for different materials of various applications. 

6. Improve  the machining response using optimization techniques 

 

Text & References Books: 

1. Advance Methods of Machining by M G Gough, J.A, Chapmanand Hal London. 

2. Non-traditional Manufacturing Process Engineering by Gray F. Bendictm, MARCAL, 

DEKK.ER Inc. 

3. Modern Manufacturing Process Engineering by Niebe, Mc.Graw-Hill Int. Ed. 

4. New Technology by Bhattacharya, A.IE (I) Calcutta. 

5. Non-conventional Machining by Mishra, PK Narosa Publishing House, New Delhi. 

6. Modern Machining Methods by Adithan, S.Chand & Co. New Delhi. 

7. Modern Machining process by Pandey, PC and Shan, HS Tata Me Graw Hill, New Delhi. 

8. Manufacturing Science by Ghose, A & Malik, AK, EWP. 

9. Production Technology by HMT. 

10. Fundamentals of Machining and Machine Tools by Boothroyed Marcel, Dekker, Inc. 

11. ASM Metals Handbook, Vol. Number Machining. 

12. Production Technology by PC Sharma, S. Chand & Company Ltd. 
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560213:      Logistics and supply chain management 

Category Title  Code Credit-3 Theory Paper 

Departmental core-

DC 

Logistics and 

supply chain 

management 

560213 L T P Max. marks: 70 

Min. Marks: 28 

Duration: 3 hrs 3 -  -- 

 

Course objectives: To make the student to understand: 

1.  The consumer demand for guaranteed delivery of high quality and low cost with minimal lead 

time 

2.  How to optimize pre and post production inventory levels 

3.  How to maintain transparency in operations 

4.  How to minimize variance by means of activities like standardization, variety reduction  

5.  How to achieve maximum efficiency in using labour, capital and plant through the company 

 

Syllabus 

Unit-I  Introduction to Logistics: - Scope of Logistics, Elements of Logistics, Logistics in the system 

Life Cycle, Need for Logistics Engineering, Related Terms and Definitions. 

 

Unit-II Measures of Logistics: - Reliability, Maintainability, Availability factors, Supply supports, 

Facility and Software Factors. System Engineering Process: - Definition of Problem and Need analysis, 

System Feasibility Analysis, System Operational Requirements, Functional Analysis. 

Supportability Analysis: - Processes, Methods, Tools and Applications.  

 

Unit-III Logistics in The Design and Development Phase: - Design Process, Related Design 

Discipline, Supplier Design Activities, Design Integration and Reviews, Test and Evaluation. 

Logistics in The Production /Construction Phase: - Production/ Construction Requirements, Industrial 

Engineering and Operations Analysis, Quality Control, Production Operation, Transition from 

Production to user operation. Logistic in The Utilization and Support Phase: - System/ Product Support, 

TPM, Data collection, Analysis and System Evaluation, Evaluation of Logistic Support Elements, 

System Modification. 

 

Unit-IV Logistics in the System Requirement, Material Recycling and Disposal Logistic 

Management: -Logistic Planning, Development of a Work Breakdown Structure, Scheduling of 

Logistics Tasks, Cost Estimation and control, Organization for Logistics, Management and control. 

Unit-V Supply Chain Management: - Overview, Managing the customer interface. Managing the 

supplier interface. Measures of Supply chain performance, Supply Chain links to operations strategy, 

Supply Chain Dynamics, Supply Chain Software, Supply chain management across the organization 

Course outcomes: After successful completion of this course students will be able to: 

1. Apply sales and operation planning, MRP and Lean manufacturing concepts 

2. Familiarized with managing the supplier interface 

3. Analyze the manufacturing operations of a firm 

4. Apply quality management tools or process improvement 

5. Apply logistics and purchasing concepts to improve supply chain operations 
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Text & References Books: 

1. Logistics Engineering and Management-Benjamin S. Blanchard.  

2. Operation Manasement-Lee J Kraiewski & Larry P. Ritzman 

3. Essentials of supply chain management by Michael H. Hugos 

4. Logistics and supply chain management by Martin christopher 

5. Supply chain management: strategy, planning and operation by sunil chopra and Peter Meindl 


