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         SYLLABUS  

(17E00206) OPERATIONS MANAGEMENT  
 
The objective of the course is to enable students to understand the production Planning and Controlling 

aspects of a typical production and operations organization. Study understands the concepts of work study 

and Quality management.  

1. Introduction: Overview of production and Operations Management(POM) Function, Historical 

Development of POM, POM scenario Today, product and process Design Product and Process 

Development, Manufacturing Process Technology, CAD/CAM analysis  

2. Facilities Management & Aggregate Planning: Location of Facilities, Layout of Facilities, 

Optimization of Product/ Process Layout, Flexible Manufacturing and Group Technology: Aggregate 

Planning – Preparation of Aggregate Demand Forecast, specification of Organizational Policies For 

Something, Capacity Utilization, Determination of feasible Production Alternatives.  

3. Scheduling: Scheduling In Job, Shop Type Production, Shop- Loading, Assignment and Sequencing, 

Scheduling In Mass, Line of Balance, Methods Production Control, World Class Production.  

4. Work Study and Quality Management: Method Study, Work Measurement, Work Design, Job 

Design, Work Sampling, Industrial Engineering Techniques. Economics of Quality Assurance Inspection 

and Quality Control, Acceptance Sampling, Theory of Control Charts, Control Charts for Variables and 

Control Charts for attributes.  

5. Materials Management: Introduction, Objectives, Importance of Materials management - Issues in 

Materials Management - Functions - Activities - Selection of Materials - Advantages of Materials 
Management.  

 

Text Books:  
Production and Operations Management, Aswathappa K - Himalaya Publishing House  

"Production and Operations Management" - Dr. K.Sai Kumar, Kalyani Publishers  
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3.4. SCHEDULING IN MASS 

 

“Prescribing of when and where each operation necessary to manufacture the product is to be 

performed”. It is also defined as “establishing of times at which to begin and complete each 

event or operation comprising a procedure”.  

 

PRINCIPLES OF SCHEDULING  

 

1. The principle of optimum task size: Scheduling tends to achieve maximum efficiency when 

the task sizes are small, and all tasks of same order of magnitude.  

2. Principle of optimum production plan: The planning should be such that it imposes an equal 

load on all plants.  

3. Principle of optimum sequence: Scheduling tends to achieve the maximum efficiency when 

the work is planned so that work hours are normally used in the same sequence.  

 

INPUTS TO SCHEDULING  

 

1. Performance standards: The information regarding the performance standards (standard times 

for operations) helps to know the capacity in order to assign required machine hours to the 

facility.  

2. Units in which loading and scheduling is to be expressed 

3. Effective capacity of the work centre. 

 4. Demand pattern and extent of flexibility to be provided for rush orders.  

5. Overlapping of operations.  

6. Individual job schedules. 

 

TECHNIQUES OF SCHEDULING 

 

 (a) Master Scheduling (MS): It shows the dates on which important production items are to be 

completed. It’s a weekly or monthly break-up of the production requirements for each product. 

Whenever any order is received, it is accommodated first in the MS considering the availability 



 

of the machine and labor. It helps production manager for advance planning & to have check 

over the production rate and efficiency.  

 (b) Shop Manufacturing Schedule: After preparing the MS, shops schedules (SS) are 

prepared. It assigns a definite period of time to a particular shop for manufacturing products in 

required quantity. It shows how many products are to be made, and on what day or week. ( c) 

Backward or Reverse Scheduling: External due date considerations will directly influence 

activity scheduling in certain structures. The approach adopted in scheduling activities in such 

cases will often involve a form of reverse scheduling with the use of bar or Gantt charts. A major 

problem with such reverse or ‘due date’ scheduling is in estimating the total time to be allowed 

for each operation, in particular the time to be allowed for waiting or queuing at facilities. Some 

queuing of jobs (whether items or customers) before facilities is often desirable since, where 

processing times on facilities are uncertain, high utilization is achieved only by the provision of 

such queues. Operation times are often available, but queuing times are rarely known initially, 

the only realistic way in which queuing allowances can be obtained is by experience. 

Experienced planners will schedule operations, making allowances which they know from past 

performances to be correct. Such allowances may vary from 50 per cent to 2000 per cent of 

operation times and can be obtained empirically or by analysis of the progress of previous jobs. 

It is normally sufficient to obtain and use allowances for groups of similar facilities or for 

particular departments, since delays depend not so much on the nature of the job, as on the 

amount of work passing through the departments and the nature of the facilities 

 

3.5. SEQUENCING 

Assumptions are generally made in sequencing problems. 

1.      The processing times on different machines are independent of the order of the job in  

which they are to be processed. 

2.      Only one job can be processed on a given machine at a time. 

3.      The time taken by the jobs in moving from one machine to another is very negligible and is 

taken as equal to zero. 

4.      Each job once started on a machine is to be performed up to the completion on that 

machine. 



 

5.      Machines to be used are of different types. 

6.      All jobs are known and are ready for processing before the period under consideration 

begins. 

7.      Processing times are given and do not change. 

8.      The order of the completion of the jobs has no significance. 

 

3.6. Line of Balance (LOB) 

 
Line of Balance (LOB) is a management control process for collecting, measuring and presenting 

facts relating to time, cost and accomplishment – all measured against a specific plan. It shows 

the process, status, background, timing and phasing of the project activities, thus providing 

management with measuring tools that help: 

 Comparing actual progress with a formal objective plan. 

 Examining only the deviations from established plans, and gauging their degree of 

severity with respect to the remainder of the project. 

 Receiving timely information concerning trouble areas and indicating areas where 

appropriate corrective action is required. 

 Forecasting future performance. 

The LOB itself is a graphic device that enables a manager to see at a single glance which 

activities of an operation are “in balance” – i.e., whether those which should have been 

completed at the time of the review actually are completed and whether any activities scheduled 

for future completion are lagging behind schedule. The LOB chart comprises only one feature of 

the whole philosophy which includes numerous danger signal controls for all the various levels 

of management concerned. 

To do LOB, the following is needed:  

1. A contract schedule, or objective chart; 

2. A production plan or lead-time chart for the production process itself; 

3. Control points cumulative inventories; and 

4. A program status chart on which to plot LOB and the cumulative quantities of units that 

have passed through the control points of the assembly/production process. 



 

 

 

 

 

                                                      Fig: 3.1. Line of balance 

Line Of Balance (LOB) is a management control process for collecting, measuring and 

presenting facts relating to time, cost and accomplishment - all measured against a specific 

plan. It shows the process, status, background, timing and phasing of the project activities, 

thus providing management with measuring tools that help: 

1. Comparing actual progress with a formal objective plan. 

2. Examining only the deviations from established plans, and gauging their degree of 

severity with respect to the remainder of the project. 

3. Receiving timely information concerning trouble areas and indicating areas where 

appropriate corrective action is required. 

4. Forecasting future performance. 



 

The "Line of Balance" itself is a graphic device that enables a manager to see at a single 

glance which of many activities comprising a complex operation are "in balance" - i.e., 

whether those which should have been completed at the time of the review actually are 

completed and whether any activities scheduled for future completion are lagging behind 

schedule. The Line of Balance chart comprises only one feature of the whole philosophy 

which includes numerous danger signal controls for all the various levels of management 

concerned. 

 

PROJECT SCHEDULING 

 

Types of Projects 

 

PERT techniques is a applied mainly for new project at which you don’t have 

any experience that is why the time estimate for each activity of the project revolves 

around three time estimate (e.g.) PERT usually applied for the following projects, 

- Planning and scheduling of new product. 

- Development of missile. 

- Development of launching of rockets. 

 

CPM is applied for known projects like 

- The construction of building. 

- The manufacture and assembly of motors. 

- The maintenance project. 

 

Project as already mentioned consists of many activities. The activities are interlinked together to 

achieve the common objectives like time, cost and standard of performance. CPM and PERT 

techniques are considered to be project management techniques which enable the project 

manager to plan and schedule the project. They are also called project network planning and 

scheduling technique. In the next section you can know about the network planning and 

scheduling. 



 

 

3.7. METHODS OF PRODUCTION CONTROL 

Production control looks to utilize different type of control techniques to achieve optimum 

performance out of the production system as to achieve overall production planning targets. 

Therefore, objectives of production control are as follows: 

 Regulate inventory management 

 Organize the production schedules 

 Optimum utilization of resources and production process 

The advantages of robust production control are as follows: 

 Ensure a smooth flow of all production processes 

 Ensure production cost savings thereby improving the bottom line 

 Control wastage of resources 

 It maintains standard of quality through the production life cycle. 

Production control cannot be same across all the organization. Production control is dependent 

upon the following factors: 

 Nature of production ( job oriented, service oriented, etc.) 

 Nature of operation 

 Size of operation 

Production planning and control are essential for customer delight and overall success of an 

organization. 

 

3.8. WORLD CLASS PRODUCTION/ MANUFACTURING (WCM)  

 

Concept of World Class Production Manufacturing:  

 

World Class Production was originated with RICHARD J. Schonberger. World Class 

Manufacturing, as one of the most known production systems in the world, is a different set of 

concepts, principles, policies and techniques for managing and operating a manufacturing 

company. It is driven by the results achieved by the Japanese manufacturing resurgence 

following World War II, and adapts many of the ideas used by the Japanese in automotive, 



 

electronics and steel companies to gain a competitive edge. It primary focuses on continual 

improvement in quality, cost, lead time, flexibility and customer service.  

Framework of World Class Manufacturing  

The goals of world -Class manufacturing efforts include maintaining market share, improving 

profitability and improving the firm’s ability to complete in a global market place whereas the 

general principles of improving manufacturing performance are known. But there was a need to 

develop a conceptual framework to establish the relationship between ‘manufacturing 

performance’ and ‘business performance’ or’ world market dominance’. A number of such 

frameworks developed by number of manufacturing researchers/consultants are described as 

follows:  

1). Hall’s Framework of value Added Engineering  

2). Schonberger’s Framework of World Class Manufacturing  

3). Gunn’s Model of World Class Manufacturing  

4). Maskell’s Model of World Class Manufacturing  

5).America’s Best Plants Model of World Class Manufacturing 

 

IMPORTANT QUESTIONS:  

 

1. Explain about line of balance and its importance in POM.  

2. Explain the methods of production control.  

3. Explain the advantages and disadvantages of different types of production.  

4. Explain the methods of production control.  

5. Explain any three rules used for production scheduling with examples. 
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                                                         UNIT-4 

                               WORK STUDY & QUALITY MANAGEMENT 

4.1. METHOD STUDY  

Method study enables the industrial engineer to subject each operation to systematic analysis. 

The main purpose of method study is to eliminate the unnecessary operations and to achieve the 

best method of performing the operation. Method study is also called methods engineering or 

work design. 

Method engineering is used to describe collection of analysis techniques which focus on 

improving the effectiveness of men and machines.  

Fundamentally method study involves the breakdown of an operation or procedure into its 

component elements and their systematic analysis. In carrying out the method study, the right 

attitude of mind is important. The method study man should have: 

1. The desire and determination to produce results. 

2. Ability to achieve results. 

3. An understanding of the human factors involved. 

 



 

 

    Fig:- 4.1. Method study  

 

 

The job should be selected for the method study based upon the following considerations: 

1. Economic aspect 

2. Technical aspect, and 

3. Human aspect. 

A. Economic Aspects 

The method study involves cost and time. If sufficient returns are not attained, the whole 

exercise will go waste. Thus, the money spent should be justified by the savings from it. 



 

The following guidelines can be used for selecting a job: 

 

a. Bottleneck operations which are holding up other production operations. 

b. Operations involving excessive labor. 

c. Operations producing lot of scrap or defectives. 

d. Operations having poor utilization of resources. 

e. Backtracking of materials and excessive movement of materials. 

B. Technical Aspects 

the method study man should be careful enough to select a job in which he has the technical 

knowledge and expertise. A person selecting a job in his area of expertise is going to do full 

justice. 

Other factors which favor selection in technical aspect are: 

1. Job having in consistent quality. 

2. Operations generating lot of scraps. 

3. Frequent complaints from workers regarding the job. 

C. Human Considerations 

Method study means a change as it is going to affect the way in which the job is done 

presently and is not fully accepted by workman and the union. Human considerations play a 

vital role in method study. These are some of the situations where human aspect should be 

given due importance: 

 

4. Workers complaining about unnecessary and tiring work. 

5. More frequency of accidents. 

6. Inconsistent earning. 

 

Method study scope lies in improving work methods through process and operation analysis, 

such as: 

1. Manufacturing operations and their sequence. 

2. Workmen. 

3. Materials, tools and gauges. 



 

4. Layout of physical facilities and work station design. 

5. Movement of men and material handling. 

6. Work environment. 

 

OBJECTIVES 

Method study is essentially concerned with finding better ways of doing things. It adds value and 

increases the efficiency by eliminating unnecessary operations, avoidable delays and other forms 

of waste. The improvement in efficiency is achieved through: 

1. Improved layout and design of workplace. 

2. Improved and efficient work procedures. 

3. Effective utilization of men, machines and materials. 

4. Improved design or specification of the final product. 

 

The objectives of method study techniques are: 

1. Present and analyze true facts concerning the situation. 

2. To examine those facts critically. 

3. To develop the best answer possible under given circumstances based on critical examination 

 

The scope of method study is not restricted to only manufacturing industries. Method study 

techniques can be applied effectively in service sector as well. It can be applied in offices, 

hospitals, banks and other service organizations. The areas to which method study can be applied 

successfully in manufacturing are: 

1. To improve work methods and procedures. 

2. To determine the best sequence of doing work. 

3. To smoothen material flow with minimum of back tracking and to improve layout. 

4. To improve the working conditions and hence to improve labor efficiency. 

5. To reduce monotony in the work. 

6. To improve plant utilization and material utilization. 

7. Elimination of waste and unproductive operations. 

8. To reduce the manufacturing costs through reducing cycle time of operations. 



 

 

The basic approach to method study consists of the following eight steps. The detailed procedure 

for conducting the method study is shown in the following figure. 

1. SELECT the work to be studied and define its boundaries. 

2. RECORD the relevant facts about the job by direct observation and collect such additional 

data as may be needed from appropriate sources. 

3. EXAMINE the way the job is being performed and challenge its purpose, place sequence and 

method of performance. 

4. DEVELOP the most practical, economic and effective method, drawing on the contributions 

of those concerned. 

5. EVALUATE different alternatives to developing a new improved method comparing the 

cost- effectiveness of the selected new method with the current method with the current 

method of performance. 

6. DEFINE the new method, as a result, in a clear manner and present it to those concerned, i.e., 

management, supervisors and workers. 

7. INSTALL the new method as a standard practice and train the persons involved in applying 

it. 

8. MAINTAIN the new method and introduce control procedures to prevent a drifting back to 

the previous method of work. 

 

 
4.2.WORK MEASUREMENT  

 

Work measurement  is absolutely essential for both the planning and control of operations. 

Without measurement data, we cannot determine the capacity of facilities or it is not possible to 

quote delivery dates or costs. We are not in a position to determine the rate of production and also 

labor utilization and efficiency. It may not be possible to introduce incentive schemes and standard 

costs for budget control. 

 

1. Comparing alternative methods. 

2. Assessing the correct initial manning (manpower requirement planning). 

3. Planning and control. 

4. Realistic costing. 

5. Financial incentive schemes. 

6. Delivery date of goods. 

7. Cost reduction and cost control. 

8. Identifying substandard workers. 

9. Training new employees. 
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Techniques of Work measurement in Production Management 

For the purpose of work measurement, work can be regarded as: 

1. Repetitive work: The type of work in which the main operation or group of operations repeat 

continuously during the time spent at the job. These apply to work cycles of extremely short 

duration. 

2. Non-repetitive work: It includes some type of maintenance and construction work, where the 

work cycle itself is hardly ever repeated identically. 

 

Various techniques of work measurement are: 

1. Time study (stop watch technique), 

2. Synthesis, 

3. Work sampling, 

4. Predetermined motion and time study, 

5. Analytical estimating. 

Time study and work sampling involve direct observation and the remaining are data based and 

analytical in nature. 

 Time study: A work measurement technique for recording the times and rates of working for 

the elements of a specified job carried out under specified conditions and for analyzing the 

data so as to determine the time necessary for carrying out the job at the defined level of 

performance. In other words measuring the time through stop watch is called time study. 

 Synthetic data: 

A work measurement technique for building up the time for a job or pans of the job at a 

defined level of performance by totaling element times obtained previously from time studies 

on other jobs containing the elements concerned or from synthetic data. 

 Work sampling: 

A technique in which a large number of observations are made over a period of time of one or 

group of machines, processes or workers. Each observation records what is happening at that 

instant and the percentage of observations recorded for a particular activity, or delay, is a 

measure of the percentage of time during which that activities delay occurs. 

 Predetermined motion time study (PMTS): 

A work measurement technique whereby times established for basic human motions 

https://www.wisdomjobs.com/e-university/production-and-operations-management-tutorial-295/work-measurement-9660.html
https://www.wisdomjobs.com/e-university/production-and-operations-management-tutorial-295/work-measurement-9660.html
https://www.wisdomjobs.com/e-university/production-and-operations-management-tutorial-295/work-measurement-9660.html
https://www.wisdomjobs.com/e-university/production-and-operations-management-tutorial-295/work-measurement-9660.html
https://www.wisdomjobs.com/e-university/production-and-operations-management-tutorial-295/work-measurement-9660.html
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(classified according to the nature of the motion and conditions under which it is made) are 

used to build up the time for a job at the defined level of performance. The most commonly 

used PMTS is known as Methods Time Measurement (MTM). 

 Analytical estimating: 

A work measurement technique, being a development of estimating, whereby the time 

required to carry out elements of a job at a defined level of performance is estimated partly 

from knowledge and practical experience of the elements concerned and partly from synthetic 

data.  

The work measurement techniques and their applications are shown in the following table. 

 

 

                                Fig:4.2. Work measurement techniques and their application 

 

 

4.3.WORK DESIGN 

Work design is the study and design of a work system in an organizational context. 

Technologically work is viewed as tools. Techniques and methods used for production of 

finished goods. The economic concept of work is associated with wages and employment.  

Work design seeks to increase productivity by seeking better and less expensive ways to 

perform the functions tasks. The man material machine combination is the focus of any work 

problem. This is the part of the entire organization work system work design is a systematic 

investigation of desired and present work systems to get the ideal work systems and methods.  

 

ASSUMPTIONS OF WORK DESIGN:  

   1. Work systems try to improve productivity and effectiveness.  

   2. Work systems are in three states design betterment improvement  

3. Work design considers all aspects of the work system  

https://www.wisdomjobs.com/e-university/production-and-operations-management-tutorial-295/work-measurement-9660.html
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4. Work design integrates abilities and talents  

5. Work design goes beyond a set of techniques since work systems need continuous  

     monitoring.  

 

 

 

4.4. JOB DESIGN 

 

A well defined job will make the job interesting and satisfying for the employee. The result is 

increased performance and productivity. If a job fails to appear compelling or interesting and 

leads to employee dissatisfaction, it means the job has to be redesigned based upon the feedback 

from the employees. 

Broadly speaking the various factors that affect a job design can classified under three heads. 

They are: 

1. Organizational Factors 

2. Environmental Factors 

3. Behavioural Factors 

Organizational factors that affect job design can be work nature or characteristics, work flow, 

organizational practices and ergonomics. 

Work Nature: There are various elements of a job and job design is required to classify various 

tasks into a job or a coherent set of jobs. The various tasks may be planning, executing, 

monitoring, controlling etc and all these are to be taken into consideration while designing a job. 

Ergonomics: Ergonomics aims at designing jobs in such a way that the physical abilities and 

individual traits of employees are taken into consideration so as to ensure efficiency and 

productivity. 

Workflow: Product and service type often determines the sequence of work flow. A balance is 

required between various product or service processes and a job design ensures this. 



 

Culture: Organizational culture determines the way tasks are carried out at the work places. 

Practices are methods or standards laid out for carrying out a certain task. These practices often 

affect the job design especially when the practices are not aligned to the interests of the unions. 

Environmental Factors 

Environmental factors affect the job design to a considerable extent. These factors include both 

the internal as well as external factors. They include factors like employee skills and abilities, 

their availability, and their socio economic and cultural prospects. 

Employee availability and abilities: Employee skills, abilities and time of availability play a 

crucial role while designing of the jobs. The above mentioned factors of employees who will 

actually perform the job are taken into consideration. Designing a job that is more demanding 

and above their skill set will lead to decreased productivity and employee satisfaction. 

Socio economic and cultural expectations: Jobs are nowadays becoming more employee centered 

rather than process centered. They are therefore designed keeping the employees into 

consideration. In addition the literacy level among the employees is also on the rise. They now 

demand jobs that are to their liking and competency and which they can perform the best. 

Behavioural Factors 

Behavioural factors or human factors are those that pertain to the human need and that need to 

be satisfied for ensuring productivity at workplace. They include the elements like autonomy, 

diversity, feedback etc. A brief explanation of some is given below: 

Autonomy: Employees should work in an open environment rather than one that contains fear. It 

promotes creativity, independence and leads to increased efficiency. 

Feedback: Feedback should be an integral part of work. Each employee should receive proper 

feedback about his work performance. 



 

Diversity: Repetitive jobs often make work monotonous which leads to boredom. A job should 

carry sufficient diversity and variety so that it remains as interesting with every passing day. Job 

variety / diversity should be given due importance while designing a job. 

Use of Skills and abilities: Jobs should be employee rather than process centered. Though due 

emphasis needs to be given to the latter but jobs should be designed in a manner such that an 

employee is able to make full use of his abilities and perform the job effectively. 

4.5.WORK SAMPLING 

Work sampling is a method in which a large number of instantaneous observations are made at 

random time intervals over a period of time or a group of machines, workers or 

processes/operations. Each observation records what is happening at that instant and the 

percentage of observations recorded for a particular activity or delay/idleness is a measure of the 

percentage of time during which that activity or delay/idleness occurs. 

Work sampling has a long and impressive list of applications but all of them fall into one of the 

following three categories: 

 

1. Work sampling can be used as ratio study 

2. Work sampling can be used performance index 

3. Work sampling can be used work measurement techniques 

 

4.6.INDUSTRIAL ENGINEERING 

 
Industrial engineering is concerned with the design improvement and installation of integration 

system of men materials and equipment. It draws upon specialized knowledge and skill in the 

mathematical physical and social sciences together with the principal and methods of 

engineering analyses and design to specify predict and evaluate the results to be obtained from 

such system.  

 

 



 

TECHNIQUES OF INDUSTRIAL ENGINEERING:  

The main aim of tools and techniques of industrial engineering is to improve the productivity of 

the organization by optimum utilization of organizations resource like men materials and 

machines. The major tools and techniques used in industrial engineering are described below:  

1. METHOD STUDY:  

Method study is used to established standard method of performing a job after thorough analysis 

of the job and to establish the facilities layout at a defined level.  

2. WORK MEASUREMENTS:  

The application of techniques designed to establish time for a qualified worker to carry out a 

specified job at a defined of performance.  

3. PRINCIPAL OF MOTION ECONOMY:  

These rules and principles can be applied to improve the efficiency and reduce tidiness in 

performing manual work.  

4. JOB ANALYSIS AND INCENTIVES LIKE FINANCIAL OR NON-FINANCIAL: Job 

analysis helps to evolve a rational compensation for the efforts of the workers.  

5. VALUE ANALYSIS:  

It ensures that necessary costs are built into the product and it tries to provide the required 

function of the minimum cost. Hence helps to enhance the worth of the product.  

6. PRODUCTION PLANNING AND CONTROL:  

It includes the planning for the resources, proper scheduling and controlling production 

activities.  

7. INVENTORY CONTROL:  

It is used to determine the economic lot size and the recorder levels for the items so that it is 

available to the production center at the right time, in proper qualify to avoid stock out.  

 

8. JOB EVALUATION:  

Techniques used to determine the relative worth of jobs of the organization to aid in matching 

jobs and personal and to evolve sound wage policy. 

9. FACILITIES PLAN AND MATERIAL HANDLING:  

It is used to systematically plan the materials movement through the plant eliminating back 

tracking and unnecessary movements.  



 

10. HUMAN FACTORS:  

It is concerned with relationship between the man and his working environment to minimize 

physical and mental stress.  

11. SYSTEM ANALYSIS:  

System analysis is study or various sub system and elements that make a system their 

interdependencies in order to design.  

12. OPERATION RESEARCH:  

Operations research is technical used to obtain optimal solution to the problems based on a set 

objective and constraints imposed on the problem. 

The techniques most often in use are,  

 

 Linear programming  

 Simulation  

 Network analysis  

 Queuing models  

 Assignment sequencing and transportation models  

 Game theory and dynamic programming  

 

13. CONTINUOUS IMPROVEMENT:  

 

 Organization and methods  

 Group technology  

 Statistical techniques  

 Advances in IT and computer packages etc  

4.7. QUALITY CONTROL  

Quality Control (QC) may be defined as a system that is used to maintain a desired level of quality in 

a product or service. It is a systematic control of various factors that affect the quality of the product. 

It depends on materials, tools, machines, type of labor, working conditions etc. QC is a broad term, it 

involves inspection at particular stage but mere inspection does not mean QC. As opposed to 

inspection, in quality control activity emphasis is placed on the quality future production. Quality 

control aims at prevention of defects at the source, relies on effective feedback system and corrective 

action procedure. Quality control uses inspection as a valuable tool. 



 

Quality control is defined as 

 “The operational techniques and the activities which sustain a quality of product or  

    service that will satisfy given needs; also the use of such techniques and activities”. 

 

Types of Quality Control 

 

QC is not a function of any single department or a person. It is the primary responsibility of any 

supervisor to turn out work of acceptable quality. Quality control can be divided into three main 

sub-areas, those are: 

 

1. Off-line quality control, 

2. Statistical process control and 

3. Acceptance sampling plans. 

 

1. Off-line quality control: 

Its procedure deal with measures to select and choose controllable product and process 

parameters in such a way that the deviation between the product or process output and the 

standard will be minimized. Much of this task is accomplished through product and process 

design. 

 

Example: 

Taguchi method, principles of experimental design etc. 

 

2. Statistical process control: 

 

SPC involves comparing the output of a process or a service with a standard and taking 

remedial actions in case of a discrepancy between the two. It also involves determining 

whether a process can produce a product that meets desired specification or requirements. On-

line SPC means that information is gathered about the product, process, or service while it is 

functional. The corrective action is taken in that operational phase. This is real-time basis. 



 

 

3. Acceptance sampling plans: 

 

A plan that determines the number of items to sample and the acceptance criteria of the lot, 

based on meeting certain stipulated conditions (such as the risk of rejecting a good lot or 

accepting a bad lot) is known as an acceptance sampling plan. 

 

Steps in Quality Control 

 

1. Formulate quality policy. 

2. Set the standards or specifications on the basis of customer’s preference, cost and profit. 

3. Select inspection plan and set up procedure for checking. 

4. Detect deviations from set standards of specifications. 

5. Take corrective actions or necessary changes to achieve standards. 

6. Decide on salvage method i.e., to decide how the defective parts are disposed of, entire   

     scrap or rework. 

7. Coordination of quality problems. 

8. Developing quality consciousness both within and outside the organization. 

9. Developing procedures for good vendor-vendee relations. 

 

Objectives of Quality Control 

 
1. To improve the companies income by making the production more acceptable to the   

2. customers, i.e., by providing long life, greater usefulness, maintainability etc. 

3. To reduce companies cost through reduction of losses due to defects. 

4. To achieve interchangeability of manufacture in large scale production. 

5. To produce optimal quality at reduced price. 

6. To ensure satisfaction of customers with productions or services or high quality level, to  

build customer goodwill, confidence and reputation of manufacturer. 

7. To make inspection prompt to ensure quality control. 

8. To check the variation during manufacturing. 



 

9. The broad areas of application of quality control are incoming material control, process      

control and product control. 

Benefits of Quality Control 

1. Improving the quality of products and services. 

2. Increasing the productivity of manufacturing processes, commercial business, and 

corporations. 

3. Reducing manufacturing and corporate costs. 

4. Determining and improving the marketability of products and services. 

5. Reducing consumer prices of products and services. 

6. Improving and/or assuring on time deliveries and availability. 

7. Assisting in the management of an enterprise. 

4.8.ACCEPTANCE SAMPLING  

Acceptance Sampling is much less expensive than 100 percent inspection. 

 It is general experience that 100 percent inspection removes only 82 to 95 percent of defective 

material. Very good 100 percent inspection may remove at the most 99 percent of the defectives, 

but still cannot reach the level of 100 percent. Due to the effect of inspection fatigue involved in 

100 percent inspection, a good sampling plan may actually give better results than that achieved 

by 100 percent inspection. 

Because of its economy, it is possible to carry out sample inspection at various stages. 

Acceptance number is evaluated using sampling plan and confidence level. 

The 100 percent inspection is not possible, where quality can be tested only by destroying the 

items. In such case, sampling inspection is the only solution 

Acceptance Quality Level (AQL): 

It is a fraction defective that can be tolerated without serious effect on further processing 

operation or customer reaction. In other words, AQL is the maximum percent defective that, for 



 

the purpose of sampling inspection, can be considered satisfactory as a process average. AQL 

can also be termed as maximum number or percentage of defective pieces in a ‘good lot’. 

Rejectable Quality Level (RQL): 

This is also known as ‘lot tolerance percent defective (LTPD)’. It represents the percentage 

defectives in a lot that can be tolerated in only as specified proportion of lots. By adopting a 

sampling plan that will reject most of the lots offered that would cause too much unfavourable 

reaction of the customer 

This, RQL helps in real protection against unsatisfactory material, reaching the customer. RQL 

or LTPD can also be expressed by the minimum number or percentage of defective pieces in a 

“bad lot”. This can also be termed as ‘Limiting Quality Level’ (LQL) 

Acceptance sampling solves these problems by testing a representative sample of the product for 

defects. The process involves first, determining the size of a product lot to be tested, then the 

number of products to be sampled, and finally the number of defects acceptable within the 

sample batch. 

Products are chosen at random for sampling. The procedure usually occurs at the manufacturing 

site the plant or factory and just before the products are to be transported. This process allows a 

company to measure the quality of a batch with a specified degree of statistical certainty without 

having to test every single unit. Based on the result show many of the predetermined number of 

samples pass or fail the testing the company decides whether to accept or reject the entire lot. 

The statistical reliability of a sample is generally measured by a t-statistic, a type of 

inferential statistic used to determine if there is a significant difference between two groups that 

share common features 

4.9. THEORY OF CONTROL CHARTS 

 Pareto charts 

 Check sheets 

 Cause and effect diagram 

 Scatter diagrams 

 Histogram 

https://www.investopedia.com/terms/s/sampling.asp
https://www.investopedia.com/terms/r/representative-sample.asp
https://www.investopedia.com/terms/s/statistics.asp


 

 Graphs or flow charts 

 Control charts 

 

1. PARETO CHARTS 

 

Pareto charts help prioritize by arranging them in decreasing order of importance. In an 

environment of limited resources these diagrams help companies to decide on the order in 

which they should address problems. The Pareto analysis can be used to identify the problem 

in a number of forms. 

 

a. Analysis of losses by material (number or past number). 

b. Analysis of losses by process i.e., classification of defects or lot rejections in terms of the 

process. 

c. Analysis of losses by product family. 

d. Analysis by supplier across the entire spectrum of purchases. 

e. Analysis by cost of the parts. 

f. Analysis by failure mode 

G. Poor Design 

H. Defective Parts 

I. Operator Error 

J. Wrong Dimensions 

K. Surface Abrasion 

L. Machine Calibrations 

M. Defective Material 

 

 

 

 
 

 

 



 

CHECKSHEETS 
 

Check sheets facilitate systematic record keeping or data collection observations are 

recorded as they happen which reveals patterns or trends. Data collection through the use of a 

checklist is often the first step in analysis of quality problem. A checklist is a form used to 

record the frequency of occurrence of certain product or service characteristics related to 

quality. The characteristics may be measurable on a continuous scale such as weight, 

diameter, time or length. 

 

 

 

 

 

 

CAUSE AND EFFECT DIAGRAM 

 

It is sometimes called as Fish-bone diagram. It is first developed by Kaorv Ishikawa in 

1943 and is sometimes called as Ishikawa diagram. The diameter helps the management trace 

customer complaints directly to the operations involved. The main quality problem is referred to 

Fish-head; the major categories of potential cause structural bones and the likely specific causes 

to ribs. It explores possible causes of problems, with the intention being to discover the root 

causes. This diagram helps identify possible reasons for a process to go out of control as well as 

possible effects on the process 



 

 

 

SCATTER DIAGRAM (SCATTER PLOTS) 

It often indicates the relationship between two variables. They are often used as follow-ups to a 

cause and effect analysis to determine whether a stated cause truly does impact the quality 

characteristics. 

 

 

Example: 

The plots advertising expenditure against company sales and indicates a strong positive 

relationship between the two variables. As the level of advertising expenditure increases sales 

tend to increase. 

 

HISTOGRAM (OR) BAR CHARTS 
 

It displays the large amounts of data that are difficult to interpret in their raw form. A 

histogram summarizes data measured on a continuous scale showing the frequency 



 

distribution of some quality characteristics (in statistical terms the central tendency and the 

dispersion of the data). 

 

Often the mean of the data is indicated on the histogram. A bar chart is a series of bare 

representing the frequency of occurrence of data characteristics, the bar height indicates the 

number of times a particular quality characteristic was observed. 

 

FLOW CHARTS (OR) GRAPHS 
 

It shows the sequence of events in a process. They are used for manufacturing and 

service operations. Flow charts are often used to diagram operational procedures to simplify 

the system. They can identify bottlenecks, redundant steps and non-value added activities. A 

realistic flow chart can be constructed by using the knowledge of the person who are directly 

involved in the particular process. The flow chart can be identifies where delays can occur. 

 

 

 

 

 

CONTROL CHARTS 
 

It distinguishes special causes of variations from common causes of variation. They are 

used to monitor and control process on an ongoing basis. A typical control chart plots a 



 

selected quality characteristic found from sub-group of observations as a function of sample 

number. 

Characteristics such as sample average, sample range and sample proportion of non-conforming units 

are plotted. The centre line on a control chart represents the average value of characteristics being 

plotted. Two limits know as the upper control limit (UCL) and lower control limit (LCL) are also 

shown on control charts. These limits are constructed so that if the process is operating under a stable 

system of chance causes, the problem of an observation falling outside these limits is quite small. 

The following figure shows a generalized representation of a control chart. 

Control chart shows the performance of a process from two points of view.  

 

First, they show a snapshot of the process at the moment the data are collected. 

Second, they show the process trend as time progresses. Process trends are important because 

they help in identifying the out-of-control status if it actually exists. Also, they help to detect 

variations outside the normal operational limits, and to identify the cause of variations. Fig. 

shows a generalized representation of a control chart. 

 

 

 

 

CAUSES OF VARIATION IN QUALITY 

The variation in the quality of product in any manufacturing process is broadly classified as: 

 

A. Chance causes 

B. Assignable causes. 



 

 

A. CHANCE CAUSES 

 

The chance causes are those causes which are inherit in manufacturing process by virtue of  

operational and constructional features of the equipments involved in a manufacturing 

process. 

 

1. Machine vibrations 

2. Voltage variations 

3. Composition variation of material, etc. 

They are difficult to trace and difficult to control, even under best condition of production. 

Even though, it is possible to trace out, it is not economical to eliminate. The chance causes 

results in only a minute amount of variation in process. Variation in chance causes is due to 

internal factors only the general pattern of variation under chance causes will follow a stable 

statistical distribution (normal distribution). Variation within the control limits means only 

random causes are present 

. 

B. ASSIGNABLE CAUSES 

 

These are the causes which creates ordinary variation in the production quality. Assignable 

cause’s variation can always be traced to a specific quality. They occur due to 

 

1. Lack of skill in operation 

2. Wrong maintenance practice 

3. New vendors 

4. Error in setting jigs and fixtures 

5. Raw material defects 

 

 

CONTROL CHARTS 

 

SPC is implemented through control charts that are used to monitor the output of the process and 

indicate the presence of problems requiring further action. Control charts can be used to monitor 

processes where output is measured as either variables or attributes. There are two types of control 

charts: Variable control chart and attribute control chart. 

 

1. Variable control charts: It is one by which it is possible to measures the quality 

characteristics of a product. The variable control charts are X-BAR chart, R-

BAR chart, SIGMA chart. 

 



 

2. Attribute control chart: It is one in which it is not possible to measures the quality 

characteristics of a product, i.e., it is based on visual inspection only like good or bad, success 

or failure, accepted or rejected. The attribute control charts are p-charts, np-charts, c-charts, 

u-charts. It requires only a count of observations on characteristics e.g., the number of 

nonconforming items in a sample. 

 

 

 

 
 

 

CHARACTERISTICS OF CONTROL CHARTS 

 

A control chart is a time-ordered diagram to monitor a quality characteristic, consisting of: 

1. A nominal value, or centre line, the average of several past samples. 

2. Two control limits used to judge whether action is required, an upper control limit (UCL) and 

a lower control limit (LCL). 

3. Data points, each consisting of the average measurement calculated from a sample taken from 

the process, ordered overtime. By the Central Limit Theorem, regardless of the distribution of 

the underlying individual measurements, the distribution of the sample means will follow a 

normal distribution. The control limits are set based on the sampling distribution of the 

quality measurement. 

 

BENEFITS OF USING CONTROL CHARTS 

 

A control chart indicates when something may be wrong, so that corrective action can be taken. 

1. The patterns of the plot on a control chart diagnosis possible cause and hence indicate 

possible remedial actions. 



 

2. It can estimate the process capability of process. 

3. It provides useful information regarding actions to take for quality improvement. 

 

OBJECTIVES OF CONTROL CHARTS 

 

To secure information to be used in establishing or changing specifications or in determining 

whether the process can meet specifications or not. 

1. To secure information to be used on establishing or changing production procedures. 

2. To secure information to be used on establishing or changing inspection procedures or 

acceptance procedures or both. 

3. To provide a basis for current decision during production. 

4. To provide a basis for current decisions on acceptance for rejection of manufacturing or 

purchased product. 

5. To familiarize personnel with the use of control chart. 

 

4.10. CONTROL CHARTS FOR VARIABLES 

 

As the name indicates, these charts will use variable data of a process. X chart given an 

idea of the central tendency of the observations. These charts will reveal the variations between 

sample observations. R chart gives an idea about the spread (dispersion) of the observations. This 

chart shows the variations within the samples. 

X-Chart and R-Chart: The formulas used to establish various control limits are as follows: 

a. Standard Deviation of the Process, σ, Unknown R-Chart: To calculate the range of the data, 

subtract the smallest from the largest measurement in the sample the control limits: 

 



 

 

 

 

b. Standard Deviation of the Process, σ, Known Control charts for variables (with the standard 

deviation of the process, σ, known) monitor the mean, X , of the process distribution. The 

control limits are: 

 

 

Procedures to construct X-chart and R-chart 

 

1. Identify the process to be controlled. 

2. Select the variable of interest. 

3. Decide a suitable sample size (n) and number of samples to be collected (k). 

4. Collect the specified number of samples over a given time interval. 

5. Find the measurement of interest for each piece within the sample. 

6. Obtain mean (X) of each sample. 

7. Establish control limits for X and R-charts. 

 

 

 



 

Consider that you are evaluating the output from a process.  Conceptually, you could evaluate 

the products in two basic ways.  In the first way you would simply classify the products as 

"conforming" or "non conforming."  This produces attribute (discrete) data.  In the second way 

you could measure a key characteristic using a continuous scale.  This produces variable 

(continuous) data. 

 

Variables control charts are used to evaluate variation in a process where the measurement is a 

variable--i.e. the variable can be measured on a continuous scale (e.g. height, weight, length, 

concentration). There are two main types of variables control charts.  One (e.g. x-bar chart, Delta 

chart) evaluates variation between samples. Non-random patterns (signals) in the data on these 

charts would indicate a possible change in central tendency from one sampling period to the 

next.  One way of thinking about the use of a variables control chart is that you are testing the 

hypothesis that a particular sample mean came from the population of sample means represented 

by the control limits of the process.  If the particular sample mean is within the control limits, 

your concussion is that it does come from that population.  If the particular sample mean is 

outside the control limits, you conclusion is that it may have come from some other distribution 

(i.e. a distribution with a mean that is higher or lower than this population mean.  [NOTE:  There 

are other signals that may indicate an out-of-control signal that will be discussed in the Lesson 

Six Presentation.] 

 

The other type of variables control chart (e.g. R-chart, S-chart, Moving Range chart) evaluates 

variation within samples.  Non-random patterns (signals) in the data on these charts would 

indicate a possible change in the variation within the samples. 

Non-random patterns in the data plotted on the control charts provide evidence of the process 

being in-control (only common cause variation present; predictable) or out-of-control (common 

cause and assignable cause variation present; unpredictable).  Adjusting a process which is in-

control will result in increased variation.  Failing to adjust a process which is out-of-control 

results in a loss of predictability.  Control charts help a machine operator or manager to decide 

when it is appropriate to make an adjustment and when it is better to leave the process alone. 

 

 

 



 

TYPES OF ATTRIBUTES CONTROL CHART: 

 

P Chart 

 

This chart shows the fraction of nonconforming or defective product produced by a 

manufacturing process. It is also called the control chart for fraction nonconforming. 

 

Np Chart 

 

This chart shows the number of nonconforming. Almost the same as the p chart. 

 

C Chart 

 

This shows the number of defects or nonconformities produced by a manufacturing process. 

 

U Charts 

 

This chart shows the nonconformities per unit produced by a manufacturing process. 

 

 

4.11. CONTROL CHARTS FOR ATTRIBUTES 

P-charts and C-charts are charts will used for attributes. This chart shows the quality characteristics 

rather than measurements. 

P-CHART 

A p-chart is a commonly used control chart for attributes, whereby the quality characteristic is 

counted, rather than measured, and the entire item or service can be declared good or defective. The 

standard deviation of the proportion defective, p, is: 

 

 

 

ILLUSTRATIONS ON X BAR CHART AND R BAR CHART 



 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

IMPORTANT QUESTIONS  
1. Explain about Acceptance Sampling.  

2. Discuss the techniques of work measurement  

3. Explain the following  

(i) Method Study  

(ii) Job Design  

(iii) Work Design 
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         SYLLABUS  

(17E00206) OPERATIONS MANAGEMENT  
 
The objective of the course is to enable students to understand the production Planning and Controlling 

aspects of a typical production and operations organization. Study understands the concepts of work study 

and Quality management.  

1. Introduction: Overview of production and Operations Management(POM) Function, Historical 

Development of POM, POM scenario Today, product and process Design Product and Process 

Development, Manufacturing Process Technology, CAD/CAM analysis  

2. Facilities Management & Aggregate Planning: Location of Facilities, Layout of Facilities, 

Optimization of Product/ Process Layout, Flexible Manufacturing and Group Technology: Aggregate 

Planning – Preparation of Aggregate Demand Forecast, specification of Organizational Policies For 

Something, Capacity Utilization, Determination of feasible Production Alternatives.  

3. Scheduling: Scheduling In Job, Shop Type Production, Shop- Loading, Assignment and Sequencing, 

Scheduling In Mass, Line of Balance, Methods Production Control, World Class Production.  

4. Work Study and Quality Management: Method Study, Work Measurement, Work Design, Job 

Design, Work Sampling, Industrial Engineering Techniques. Economics of Quality Assurance Inspection 

and Quality Control, Acceptance Sampling, Theory of Control Charts, Control Charts for Variables and 

Control Charts for attributes.  

5. Materials Management: Introduction, Objectives, Importance of Materials management - Issues in 

Materials Management - Functions - Activities - Selection of Materials - Advantages of Materials 

Management.  
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          UNIT-5 
5.1. MEANING OF MATERIAL MANAGEMENT:- 

 

The process of controlling the materials involved in the manaufacting process of a 

product by a company is called as Material Management. Materials are the most important part 

of a productive process. The costs of materials used in manufacturing a product from a big part 

of the cost of finished product, making their management vital to the manufacturing process. So, 

it can be concluded that proper and orderly material management is very important for a 

manufacturing concern.  

 

DEFINITION OF MATERIAL MANAGEMENT:-  

 

According to International Federation of Purchasing and Materials Management, “Material 

Management is a total concept involving an organizational structure unifying into a single 

responsibility, the systematic flow and control of material from identification of the need through 

customer delivery”.  

Hence, Material Management is a term that includes all material related items, (e.g., supply, 

procurement etc.,) that are virtual for manufacturing a particular product. The forecasting and 

purchasing of raw material and manifesting equipment with designs and valuation, together with 

planned procurement of all materials that may include capital goods; packing materials; stock 

and storage control; material handling and statistical analysis of all supplies.  

 

5.2. OBJECTIVES:  

 

OBJECTIVES OF MATERIAL MANAGEMENT:-  

The objective of material management can be divided in two parts:  

I. PRIMARY OBJECTIVES:-  

 

The following can be seen as primary purposes of material management:  



 

a. To procure raw materials at the best available price by adhering to predetermined purchases 

policies.  

b. To ensure optimum availability of raw materials so that the organism does not run out of them 

or end up locking too many funds in storing them.  

c. To minimum administration costs and other related activities while procuring materials; and 

maintain enough stock required to fulfill demand.  

 

d. To avoid running out of supply by continuously maintaining stock of materials.  

e. To ensure that materials meet set standards and quality demanded by users.  

f. To make sure the workplace is not overstaffed and work is distributed equally among workers.  

 

II. SECONDARY OBJECTIVES:-  

a. To work with the designed/ technical department to develop alternatives for raw materials and 

products. This will increase the profit of a company.  

b. To decided whether it will be economic to ‘make or buy’  

c. To ensure quality of materials at all times.  

d. To work towards continuous improvement of final product.  

e. To improve cooperative among departments.  

f. To follow reliable forecasting methods to calculate demand of materials.  

 

5.3. IMPORTANCE/ADVANTAGES OF MATERIAL MANAGEMENT:  

Material management has its own importance, some of them are:  

a. Halting in the production process is minimized by ensuring constant supply of materials.  

b. Effective management of materials keeps purchasing and transportation costs in control of the 

firm.  

c. Wastage of materials is minimized through optimum stocking and effective control.  

d. By checking the quality of materials before purchasing them, the firm can ensure its final 

product will not be rejected by customers.  

e. All inputs are timely available.  

f. Factors such as workforce, funds and equipment are used to the  



 

 

their best.  

g. Avoids blockages in stores throughout the production process.  

h. Reduction in duplicated orders.  

i. Improvements in overall plant availability for production.  

j. Improved teamwork and relationship with production departments.  

 

5.4. ISSUES IN MATERIAL MANAGEMENT:  

 

The Challenges before managerial management in industry may be summed up as follows:  

1. Scare Capital for investing in material inventory  

2. Difficulty in forecasting demand accurately  

3. Increasing cost of land and storage space,  

4. Selection of appropriate vendors  

5. Optimizing time and quantity of demand for products  

6. Managing information  

7. Changes in Plan/Design  

8. Changes in Schedule  

9. Inclement weather  

10. Lack of Coordination among laborers and site personnel  

11. Lack of space to store materials at site  

12. Shortage of materials during work  

13. Increase in material cost  

14. Delay in removal of debris causing inflation  

15. Lack of funds for payment  

16. Improper design specifications, drawings  

17. Lack of space for movement of vehicles for unloading materials  

18. Storing materials at wrong places  

19. Damage of materials  

20. Delay in payment for materials.  

 



 

5.5. FUNCTIONS AND ACTIVITIES OF MATERIALS MANAGEMENT  

Following are the major functions and activities of the material management:  

1. MATERIAL PLANNING:  

 

It is one of the basic functions of the material management to predict the future requirement of 

the materials as per the requirement in the manufacturing department. In order to ensure effective 

control, a material budget is prepared for various departments and the standard performances are 

compared with the actual and the deviations are further corrected.  

Following are some of the issues that are tackled by material planning  

a. The sales forecast of the translated for long term requirement of the materials.  

b. Considering the sales figures, a production plan is prepared and the material is ascertained.  

c. Arrangement is made for the facilities that are required for managing the materials.  

 

2. MATERIALS BUDGETING:  

In finalizing material budget, there is notable contribution of the personnel from the material 

management department. They provide the relevant inputs that are required to frame the budget 

in a profitable manner. The material budget is influenced by the strategic of the management 

towards inventory control, policies affecting material quantities, change in the cost structure etc. 

these functions are universal in nature and exist in almost all type of organizations. On the other 

hand, certain relationship exists in only specified organizations. 

 

3. PRODUCTION CONTROL:  

It can be achieved by;  

a. Ascertaining the requirement of the material and the components to be procured or 

manufactured.  

b. Preparing schedule for the purchasing and the production process of materials.  

c. Placing order with the purchasing department and issue work advice to the manufacturing 

department.  

d. Dispatching the materials to productive department.  

 



 

4. MATERIAL PURCHASING:  

They are also responsible for procuring the material of the requisite quality in order to satisfy the 

specification of the product at the minimum cost. Following are the main activities under 

purchasing  

a. Selecting a supplier and issuing purchase order.  

b. To ensure that the delivery meets the requirement of materials.  

c. To search for the alternatives to increases the profitability of the company.  

 

5. INVENTORY CONTROL OF MATERIAL:  

 

It denotes a process of ensuring that the components are available to meet the productive on time 

at the minimum cost. It covers:  

a. Placing the order for the material at appropriate time.  

b. Maintaining record of the material received, issued, in stock.  

c. Deciding about the size that is to be ordered i.e. EOQ.  

 

6. MATERIAL STOCKING:  

It comprises of the following major functions;  

a. Accepted the delivery of the materials that are ordered. Verification of the material with 

purchase order and inspecting the ‘good received note’. After all the compliances are done, 

forwarding the same to the store department.  

b. Proper storage of the material to ensure easy and faster retrieval.  

c. Physical verification of the material at periodic interval and correcting the deviations.  

 

7. MATERIAL DISTRIBUTION:  

It refers to distributing of material out of the department i.e. finished goods and verifying the 

quantity  

a. Receiving finished goods from production department. Verifying the same and storing the 

same till the time they are distributed properly  

 

b. Packing and labeling of the finished goods and making them ready for the delivery.  



 

c. Preparation of shipping documents like bill of material, packing slip, lorry receipt, railway 

receipt which are required to be forwarded along with the shipment.  

d. Reporting the shipment to the accounts department so that the bill can be issued to the 

customer and copy can be forwarded to the sales department and the order can be closed.  

 

8. MATERIAL HANDLING:  

It includes  

a. Handling the material through adequate pallets, trucking, containers etc.  

b. Arranging various material handling equipment and other allied items.  

 

9. TRAFFIC:  

It is basically related with managing the inflow and the outflow of the materials. It initialize with 

receiving material and after that dispatching the same. In case, the company intends to maintain 

its own network of the traffic fleet or in case the services are hired as part of routine, there can be 

altogether a distinct function. It covers:  

a. Carrying raw material from the supplier’s destination, railway offices and other destinations.  

b. Carrying finished goods towards the customers, railway offices and other destinations.  

c. Administration of the transport route and fares.  

d. Maintaining fleet of the delivery vehicles, if the ownership of the same lies with the company  

 

5.6. SELECTION OF MATERIAL:-  

For the selection of material for the product, production manager must have sound knowledge of 

material and their properties, so that he can select appropriate materials for his product. Research 

on materials is necessary to find alternatives to satisfy the changing needs of the design in the 

product and availability of material resumes. 

PROCESS IN MATERIALS SELECTION:  

Following steps should be taken in the selection of materials for the product:  

1. ANALYSIS OF MATERIAL PERFORMANCE REQUIREMENT:  

 Analysis of material performance requirement can be done by the initial screening technique.  



 

 This technique use the critical requirement each part to define the performance requirements of 

the material. Start with all materials available and narrow down the choices on the basis of the 

rigid requirements.  

 

2. CREATING ALTERNATIVE SOLUTIONS AND PROCESS OF SOLUTIONS FOR 

THE OPTIMUM CONCEPT:  

 Having specified the material requirements, the rest of the selection process involves the search 

for the material that would best meet those requirements.  

 The starting point is the entire range of engineering materials.  

 At this stage, it is essential to open up channels in different directions. Steel may be the best 

material for one design Concept while a plastic is best for a different concept, even though the 

two designs provide similar functions.  

 This importance of this phase is that it creates alternatives without much regard to their 

feasibility.  

 

3. EVALUATION OF ALTERNATIVE SOLUTIONS:  

 Use soft material requirements to further narrow the field of possible materials a few optimum 

candidates.  

 

4. DECISION ON THE SELECTION OF OPTIMUM SOLUTION:  

 Use the optimum materials and matching manufacturing processes to make Detail designs.  

 Compare alternative combinations taking into account the elements of cost. Select optimum 

combination of Design – material – manufacturing process.  

 

5.7. ADVANTAGES & FACTORS CONSIDERED IN THE SELECTION OF 

MATERIALS:  

Following factors are considered in the selection of materials:  

1. AVAILABILITY: -  

The material should be readily available in market in large enough quantities to meet the 

requirement.  

2. COST:-  



 

For every application, there is limiting cost beyond which the designer cannot go. When the limit 

exceeded the designer has to consider an alternative material. In cost analysis, there are two 

factors namely cost of material and the cost of processing the material into finished goods. It is 

likely that the cost of material might be low but the processing may involve costly machining 

operations.  

3. MECHNICAL PROPERTIES:-  

The important mechanical properties of material from the consideration design are strength, 

rigidity, toughness, resilience, shock resistance, wear resistance, creep characteristic, corrosion 

resistance, frictional properties and hardness. These properties are further explained as  

a. Strength: the ability of material to withstand stress without fracture is called its strength.  

b. Ductility: the property of a material to undergo deformation under tension without fracture is 

called ductility.  

c. Hardness: the ability of a material to withstanding scratching, wear and abrasion or 

indentation (penetration) by harder bodies is known as hardness.  

d. Toughness: toughness is the amount of energy that a material can absorb before it fractures.  

e. Resilience: it is the capacity of a material to absorb or store energy up to elastic limit, and to 

resist shock and impact.  

f. Creep: The slow and progressive deformation of a material with time at constant stress is 

called creep.  

g. Corrosion Resistance: it is the deterioration of a material by chemical reaction with it 

environment.  

h. Brittleness: The property of a material by virtue of which it will be fractured without 

appreciable deformation is called brittleness.  

i. Weldability: It is defined as the ease with which a material can be welded under a given set of 

conditions.  

 

Manufacturing Consideration: It is important consideration in selection of materials. 

Sometimes, expensive materials are more economical than low cost material, which difficult to 

machine.  

 



 

 

IMPORTANT QUESTIONS  

1. Define Materials Management. What are the Objectives of Materials Management?  

2. Discuss the functions and activities of Material Management? 

3. Explain the selection of materials. What process is involved in the selection of material?  

4. Briefly discuss the factors considered in the selection of materials? 

5. Enumerate the advantages of Materials Management? 
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