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CORE COURSE – IX 

TOTAL QUALITY MANAGEMENT 

Objective : To make the students understand the recent concepts of total quality 

management and their importance in both manufacturing and service 

organisation.   

UNIT I 

       Introduction to Quality Control - Quality and Cost Considerations - 

Statistics and its Applications in Quality Control 

UNIT II 

        Sampling Inspection in Engineering Manufacture - Statistical Quality 

Control by the Use of Control Charts - Methods of Inspection and  Quality 

Appraisal - Reliability Engineering – Value Engineering and Value Analysis 

UNIT III 

       Theory of Sampling Inspection - Standard Tolerance - ABC Analysis - 

Defect Diagnosis and Prevention 

UNIT IV 

         Quality Improvement: Recent Technique for Quality Improvement -  

Zero Defect – Quality Motivation Techniques - Quality Management System 

and Total Quality Control 

UNIT V 

         Selection of ISO Model and Implementation of ISO 9000 - Human 

Resource Development and Quality Circles - Environmental Management 

System and Total Quality Control 
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UNIT I 

 

Strategy:   

Total Quality Management (TQM) is an enhancement to the traditional way of 

doing business. It is a proven technique to guarantee survival in world – class 

competition. Analysing the three words, we have 

Total   - Made up of the whole 

Quality  - Degree of excellence a product of service provides 

Management  - Act, art or manner of handling, controlling, directing etc., 
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The word “total” in Total Quality Management means that everyone in the 

organisation must be involved in the continuous improvement effort. The word 

“quality” expresses a concern for customer satisfaction, and the word “management” 

refers to the people and processes needed to achieve that goal. 

INTRODUCTION TO QUALITY CONCEPTS 

  Quality, Cost and productivity are still fundamental concerns 

for any management worldwide. The concept of quality has been around us for a 

very long time. Competitive environment demands a good quality of product or 

service at lower rates. Only those organisations which achieve productivity and 

quality on a permanent basis are in a position to compete in increasingly 

competitive global marketplace. 

Quality stands for 

Q: Quest for excellence 

U : Understanding customer’s needs 

A : Action to achieve customer’s satisfaction 

L : Leadership all stakeholders in achieving objectives 

I :Involving all stakeholders in achieving objectives 

T : Team sprit to work for a common goal and  

Y : Yardstick to measure progress 

DEFINITIONS OF QUALITY 

 A number of definitions of quality have been propounded by experts. Some of 

them by quality ‘Gurus’ are widely recognised as they evolved over a period of 

time. They are as follows: 

1. Quality is fitness for use or purpose – Joseph M. Juran. 

2. Quality is conformance to requirements – PhilipB. Crosby. 

 DEFINITION OF QUALITY CONTROL (TQC) 

 TQC can be defined as “as effort of continuous quality improvement of all 

processes, products, and services through universal participation that results in 

increasing customer satisfaction and loyalty and improved business results.” Thus, 

TQC includes efficiency, productivity, customer satisfaction and good 

management of key areas, such as planning and human resources. 
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 According to Feigenbaum, ‘Total Quality control is an effective system for 

integrating the quality-development and improvement efforts of various groups in 

an organisation so as to enable marketing, engineering, production and service at 

the most economical levels which allow for full customer satisfaction.” 

 

FACTORS AFFECTING TOTAL QUALITY CONTROL (TQC) 

 The scope of total quality control (TQC) encompasses all activities and stages of 

industrial life cycle, viz., purchasing, manufacturing, engineering, supervision, 

operation control, mechanical inspection, functional test, shipping, transport, 

installation and service. Let us explain these industrial life cycle stage and their 

impact on TQC in the ensuring text. 

1. Marketing evaluates the level of quality which customers want and for which they 

are willing to pay. 

2. Engineering reduces this marketing evaluation to exact specifications. 

3. Purchasing chooses, contracts with, and retains vendors for parts and materials. 

4. Manufacturing (engineering) selects the jigs, tools, and processes for production. 

5. Manufacturing supervision and shop operators exert a major quality influence on 

parts making, sub-assembly and final assembly. 

6. Mechanical inspection and functional tests check conformance to specifications. 

7. Shipping influences the caliber of the packaging and transportation. 

8. Installation and product service help ensure proper operation by installing the 

product according  to proper instructions and maintaining it through service. 

QUALITY, PRODUCTIVITY, AND COST INTERRELATIONSHIP 

 Quality (Q), productivity (P), and cost (C) interrelationship is the triplet from the 

same parentage-management and technology. 

PHASES OF QUALITY MANAGEMENT 

 As seen already, quality concept is very old and indeed the whole quality 

movement has been evolving through various stages. Morris Foster and Susan 

Whittle classified quality management into four phases. 

1. Quality Control Phase 

 Quality  control focuses on product defect detection through post production 

inspection. It is concerned with the adherence to standards, through a systematic 

and rigorous approach and sorting out rejects. 

2.Quality Assurance Phase 
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 The process control approach that followed in 1950’s, introduced statistical 

methods to monitor trends and to ensure that only such products which fall within 

the specified tolerance limits are produced. The reliability movements of mid 

1950s shifted the stress from “quality of manufacture” to “quality of design”. 

 

3.Total Quality Control Phase 

  The quality movement has moved its concept from an organisational, operational 

aspects to a strategic positions, where emphasis has been put on being pro-active 

and building stronger links with customers and suppliers and introducing a 

philosophy of continuous improvement. 

4.Total Quality Management Phase 

  The responsibility for quality does not stop with the quality department but 

extends to every single individual in the organisation. Total quality cannot be 

effectively achieved without involving all concerned and this cannot be done 

without achieving the goal transmission among various groups, departments and 

levels, and making them work as a team. 

Organisation’s Quality Dimensions 

❖ Top management commitment: Top management commitment means that 

organisational quality cannot exist without the total commitment of the top 

executive team. 

❖ Sales and operations planning: Sales and operations planning is a monthly senior 

management review process to align strategic objectives with operation tasks. 

❖ Single set of members: Single set of numbers provides the common business data 

for all functions in the company. 

❖ Using tools and techniques: Using tools and techniques relates to the fact that 

without the effective application of tools  and techniques, the speed of 

improvement will not be assured. 

❖ Performance management: Performance management includes the selection, 

measurement, monitoring and application of key performance indicators. 

❖ Knowledge management: Knowledge management includes educations, training 

and development of employees, sharing of best practice and communication 

media. 

❖ Teamwork culture: Teamwork culture requires that teamwork should be practiced 

in cross-functional teams to encourage a borderless organisation. 

❖ Self-assessment: Self-assessment enabled a regular health check of all aspects of 

the organisation against a checklist or accepted assessment process such as EFQM. 
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INSPECTION 

  Quality by inspection is an expensive method of achieving a basic level of 

quality. It requires the employment of people to check on the operation. Inspection 

and supervision do not add value to a product, they merely add to the cost! 

However, the inspection of result with specified requirements are often necessary 

to ensure regulatory or approved standards. 

 

QUALITY CONTROL 

 Quality control (QC) is the nest stage above quality inspection. The control 

process is based on the statistical method which includes the phases of analysis, 

relation and generalisation. Activities relating to quality control include: 

❖ Monitoring process performance 

❖ Acceptance sampling 

❖ designing and maintaining control charts 

QUALITY ASSURANCE 

 Quality assurance (QA) relates to activities needed to provide adequate confidence 

that an entity will fulfill requirements for quality. The first two stages, inspection 

and control, are based on a detection approach and relate to ‘after the event,’ while 

quality assurance is aimed at preventing mistakes. Quality assurance activities 

include: 

❖ Approved supplier scheme 

❖ Operator training 

❖ Process improvement. 

TOTAL QUALITY MANAGEMENT 

 Total quality management (TQM) has been defined in ISO 8402, 1995. as the 

‘Management approach of an organisation, centred on quality, based on the 

participation of all its members and aiming at long term success though customer 

satisfaction, and benefits to all members of the organisation and society’. The 

holistic view of TQM supports the idea that quality is the responsibility of all 

employees and not just quality managers. TQM encompasses all three dimensions 

of quality as explained already, with particular emphasis on organisational quality. 
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AN OVERVIEW OF TOTAL QUALITY 

MANAGEMENT 

 Total Quality Management (TQM) is an enhancement to the traditional 

way of doing business. It is a proven technique to guarantee survival in world-

class competition. Analyzing the three words, we have 

Total  - Made up of the whole 

Quality  - Degree of excellence a product or service provides 

Management - Act, art, or manner of handling, controlling, directing, etc., 

 Another explanation for the three words in ‘TQM’ is as follows: 

 The word “total” in Total Quality Management means that everyone in 

the organisation must be involved in the continuous improvement effort. The 

word “quality” express a concern for customer satisfaction, and the word 

“management” refers to the people and process needed to achieve that good. 

Meaning of Total Quality and Partial Quality 

 The word total means the “entirety” and included “the sum of all parts”. 

It means and includes every worker, every activity or entire process and each 

level of management. Everyone in an organisation should be involved in the 

improvement process. All facts of the organisation are focused on continuous 

quality improvement to the customer. The result is a continuous process of 

quality improvement, through both small incremental improvement and also 

major breakthrough in quality. As we discuss in greater detail quality and 

management, we keep in mind the concept of totality. 

 The term “total quality” cannot be used with any integrity unless every 

single person on the payroll is informally, actively, enrolled in the effort to 

improve the efficiency of the organisation. Any level of participation less than 

that should be called PQM i.e., Partial Quality Management. 
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 Total Quality Management is a management goal, striving to produce a 

quality service as defined by the customer. 

Concept of Total Quality Management 

 Total Quality Management (TQM)Means “Meeting The Requirements 

Of Internal/External Customer, Consistently by Continuous Improvement In 

The Quality Of Work Of All Employees”. 

Definitions of TQM 

 According to Ron Collard and Gill Sivyer”TQM is a cost effective 

system for integrating the continuous quality improvement efforts of people at 

all levels in the organisation to deliver products and services which ensure 

customer satisfaction”. 

Fundamental Principles Of TQM 

 TQM Principles Can Be Better Explained By Examining Those 

Companies Which Have been successful. 

1.Placing the customer First-Delighting the customer 

 Achieving customer satisfaction is at the heart of total quality 

management.This principles supports the traditional view that the “customer is 

the king”If a company cannot satisfy its customers,another company will 

processes and products must be designed with one goal-satisfying the 

customer. 

2.Management by fact 

 The second principle which TQM Companies world over are adopting 

these days is management by fact.This principle is difficult to 

institutionalise,because every employee in an organisation has 

opinions,views,and notions about how things should be done. 

3.Continous Improvement Cycle and Learning 
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 TQM involves a never-ending process of continuous improvement that 

people,equipment,suppliers,materials and procedures.The basis of the 

philosophy is that every aspect of an operation can be improved. 

4.Employees Involvement and people –based Management 

 Sometimes, this principle is referred to as respect for people. In some 

Indian businessorganisations, still the workers and employees are treated as 

persons with brawn only andnot with brain.  This was the traditional way of 

exploiting the workers. 

5.Focus on prevention 

 Indian Companies like Teloc, philips, etc., which have mastered TQM 

realised that solving problem is the first step in making improvement. These 

Indian companies realised that until methods are instituted to prevent the 

recurrence of problems, long-lasting results cannot be achieved.  

6. Cross-functional management 

 Cross-functional management recognises that no organsational unit can 

by itself control every aspect of the business operation to ensure that the 

customers requirements are met. 

7.PDCA cycle 

 The plan-Do-Check-Act (PDCA) principle is another essential tool for 

implementing a TQM programme successfully in Indian organisations.  The 

PDCA also referred to as the “Deming Wheel” , is the principle of continuous 

improvement. 
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QUALITY COSTS 

DEFINITION OF QUALITY COSTS 

 Quality costs are defined as costs associated with the non-achievement 

of product or service quality as per the wishes of organisation. simply 

stated,quality cost of poor products or services. 

Types of quality cost 

The cost of quality (COQ) can be classified into 

• cost of conformance, 

i.cost of prevention 

ii.cost ofAppraisal 

• cost of non-conformance, 

i.costFailure cost  

ii.Exceeding requirements 

• Basic operational costs 

• prevention,Appraisal and failure (PAF) costs 

Each of these cost categories is explained in detail in this chapter. 

COST OF CONFORMANCE 

 cost of conformance is the cost which an organisation incus in meeting 

the requirements of its customers.  A strong element of this cost is the money 

that a company spends on the product for preventing it from going off target or 

checking the products before it reaches the customer. 

COST OF NON-CONFORMANCE 

 The costs of non-conformance requirements are actually the failure 

costs. These costs are incureeed by a company in repairing what has gone 

wrong during manufacturing. Indian companies have to learn to avoid these 

costs by improving upon their production processes. 
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COSTS EXCEEDING REQUIREMENT 

 Exceeding requirement costs occur when you offer a customer more 

than what is required – often this cost takes the form of providing information 

or services which are unnecessary or unimprotant or for which there is no 

expressed or agreed requirement. 

LOST OPPORTUNITIES COSTS 

 Lost opportunities costs result in lost revenue due to an erosion of the 

customer base or the failure to win new customers or to grow the business 

because of quality failure.  An example would be losing a customer to one’s 

competitor over the delivery time. 

BASIC  OPERATIONAL COSTS 

 The basic operational costs are those costs which an organisation incur 

during the normal performance of its business. 

COMPOSITION OF QUALITY COSTS 

( prevention, appraisal and failure (PAF) costs)  

quality costs are also categorised as prevention, appraisal and failure (PAF) 

costs. 

I. prevention costs 

The following costs are included for the calculation of prevention costs: 

1. Cost incurred in quality planning 

• for the overall quality plan 

• for the inspection plan 

• for the reliability plan 

• for other appropriate plans 

2. costs incurred in design and development 
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• cost of designing and developing  

• cost of documenting 

• cost of design inspection 

3. costs incurred for  after the quality review 

• cost of design review 

• cost of verification activities 

• cost of design approval tests 

• cost of tests to demonstrate reliability and maintainability. 

4.costs incurred for calibration of test equipment  

• cost of calibration and maintenance of templates, fixtures, etc. 

• cost of calibration of other test equipment/instruments 

5.costs incurred for the calibration and maintenance of product equipment used 

to evaluate quality 

• cost of calibration of measurement and evaluating devices 

6.costs incurred for supplier assurance 

• cost of initial assessment 

• cost of audit of suppliers 

• cost of surveillance audit of suppliers 

7.costs incurred in providing quality training  

• cost of attending training programme 

• cost of developing and conducting training programmes 

8.costs incurred in quality auditing 

• cost of appraisal if entire systems of quality 

• cost of second party and third party auditing 

9.costs incurred for acquisition analysis and reporting of quality data 
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• cost of data collection and analysis 

• cost of processing and storing data 

10.costs incurred for the conduct of quality improvement programmes 

• cost of developing and organising programmes, such as defect 

prevention programmes and quality motivation programmes, etc. 

 

II. Appraisal costs 

 appraisal costs normally include the following: 

1. costs incurred in preproduction verification 

• cost of testing and measurement during preproduction stage 

• cost of verifying conformance of the design features 

2. costs incurred in receiving inspection 

• cost of inspection and testing of incoming parts 

• cost of inspection and testing of oncoming materials 

• cost of inspection at the supplier’s premises 

3. costs incurred in laboratory acceptance testing 

• costs of testing and evaluating the quality of purchased materials in the 

laboratory 

4. costs incurred in inspection and testing  

• cost of inspection and testing during the process of manufacture  

• cost of inspection and testing at the delivery point 

• cost of conductiong product quality audits 

• cost of man-hours spent in supervision, clerical assistance, production 

operation, etc. 

5. costs incurred for inspection and test equipment 

• cost of depreciation of the equipment and associated facilities 

• cost of setting up of equipment 

• cost of maintenance of such equipment 
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 6.costs incurred for materials consumed during inspection results 

• cost of materials destroyed during the course of destruction tests 

7.costs incurred in analysis and reporting of test and inspection results 

• of the activity conducted prior to the release of the ownership in order to 

establish whether the quality requirement has been met 

8.costs incurred in field performance testing 

• cost of testing performed in the user environment 

9.costs incurred for approval and endorsements 

• cost of fees levied for mandatory approvals and endorsements by the 

authorities concerned. 

10.costs incurred for stock evaluation and storage 

• cost of inspecting and testing the stocks of products and spares which 

have limited shelf life 

• cost of storage of quality control results 

• cost of storage of reference standards 

III.Failure costs    

 As explained earlier, the failure costs are subdivided into internal and 

external failure costs. The internal failure costs are due to the inadequacy in the 

quality of the product, discovered before the transfer of ownership from the 

supplier to the purchaser. 

The internal failure costs include the following: 

1.costs incurred due to scarp 

• cost of materials, parts, components which failed to conform to quality 

requirements 

• cost of labour and other overheads due to the scraped items 
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2.costs incurred due to replacement of product 

• cost of replacing the product because of the non-conformity 

3.costs incurred due to rework and repair 

• cost of correcting the defective items  

• cost of planning and scheduling the corrective process 

• cost of materials procured for rework, etc. 

4.costs incurred in trouble shooting or failure analysis 

• cost of analysis non-conforming materials 

• cost of determining causes and taking remedial action. 

5.costs incurred due to the fault of subcontractor 

• cost of failure of purchased material to meet the quality requirements. 

The external failure costs include the following: 

1.costs incurred due to customer complaints 

• cost of investigation carried out by the company 

• cost of compensation provided by the company 

• cost of reinstallation 

2.costs incurred due to warranty claims 

• cost of repair of defective items 

• cost of replacement of defective items 

3.costs incurred due to rejected and returned products  

• cost of repair/replacement of components/products 

• cost of handling components/products 

4.costs incurred due to concessions 

• cost of concessions,such as discounts given to the products 
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5.costs incurred due to recalling of products 

• cost associated with recalling of liability claim 

• cost of premiums paid for insurance to minimise liability litigation 

damages. 

HIDDEN COSTS 

 There are many costs, which cannot be identified easily. Hidden costs 

are also known as cost of poor quality.  these include customer-incurred costs, 

lost reputation costs and customer dissatisfaction costs. 

STATISTICAL PROCESS CONTROL 

 statistical process control (SPC) is a means of improving processes by 

reducing their variability. juran and gryna define SPC as “the application of 

statistical methods to the measurement and analysis of variation in any 

process”.  A process is a unique combination of machines, methods, materials, 

and people that attains an output in goods, or services. 

     “The application of statistical control to the manufacturing process has been 

the key to japan’s dominance of world market”. 

SPC offers two important insight in to manufacturing process: 

1. Improving the control of variation improves the probability that the product 

or service will conform to specification. 

2. There is a distinction between the variation present in the process and the 

deviations which are allowed from the specifications. 

The implementation of SPC also produces a considerable cultural impact 

upon an organisation in terms of: 

(i) Understanding: Employees begin to fundamentally appreciate and 

measure the behaviour of processes with which they work, 

(ii) Involvement: Employees become an effective part of the controlling 

mechanism and not merely observes of troublesome variation. 
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(iii) Improvement: Troubleshooting and process diagnosis become more 

systematic, effective and hence rewarding. 

 

 

       

  

 costs                                                                                    benefits 

 -training                                                                  -reduced variation 

 -sampling                                                                -improved control 

 -involvement/people costs                                     -increased reliability 

 -inspection/charting costs                                     -reduced materials 

defects 

 

 

Applying SPC 

     The need for quality control arises because of the fact that even after 

quality standards have been specified, variation in quality is unavoidable. 

chance variation 

     The chance variation is one which results from minor causes that behave 

in a random manner and produce slight differences in product 

characteristics.   

Assignable variation 

     The assignable variation are variations that may be attributed to special 

non-random causes. 

Cent Percent Inspection 

     The inspection process:  many firms use quality inspection for merely 

trying, often unsuccessfully to weed out the defectives before they reach the 

customers. 

this approach is certain to fail because of internal and external failure costs. 

quality measurements: 

     To defect abnormal variation in output, inspectors must be able to 

measure quality characteristics. 

SPC implementation 
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Sampling: 

     Because of natural and assignable variation, SPC uses averages of small 

samples as opposed to data on individual parts.  A sampling plan specifies a 

sample size, which is a quantity of randomly selected observations of 

process outputs, the time between successive samples and decision rules 

that determine when action should be taken. 

 

 

SPC methodology: 

     control charts, like the other tools for quality improvement , are 

relatively simple to use.   

step 1. preparation 

a) choose the variable or attribute to be measured. 

b) determine the basis, size and frequency of sampling. 

c) set up the control chart. 

step 2. Data collection  

a) Record ythe data. 

b) calculate relevant statistics; averages, ranges, proportion and so on. 

c) plot the statistics on the chart. 

step 3. Determination of trial control limits 

a) Draw the central line on the chart. 

b) compute the upper and lower control limits. 

step 4. Analysis and interpretation 

a) investigate the client for lack of control. 

b) Eliminate out-of-control limits. 

c) Recompute control limits if necessary. 

step 5. Use as a problem-solving stool 

a) consider data collection and plotting  

b) Identify out-of-control situations and take corrective action. 

step 6. Use the control chart data to determine process capability if desired. 
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  most of the engineering organisations in India have started 

using SPC but they have to be more specific and systematic in its application so 

as to get more control over their manufacturing processes. 

 Data Types and Applications 

     We have already discussed ‘what’ to measure and control after the 

identification  of critical characteristics.We shall decide now as to “how”to 

measure the important parametres. 

(i)Attribute data in which the parameter is measured as either passing or 

falling go/orno-go)a pre defined specification,or 

(ii)Variables data in which the precise measurement is taken against a 

continuous scale(such as size,weight,time or other property).Frequency 

Distribution 

 The Essence Of SPC is to Monitor the Variation Of The process and be 

able to distinguish between: 

(i)Normal Variation:Generally it occurs due to random combination of 

minor facts and represents the usual variability of the process,materials 

or environment, 

(ii).Special variation:Generally it occurs ,due to significant changes to 

the process operations or settings and represents unusual variability of 

the process,materials or environment.  

Evaluating data 

An important pre-requisite to implement SPC is establishing whether the 

process is normal.The most commonly used techniques for testing whether data 

are normally distributed are: 

(i).Skewness and kurtosis; 

(ii)Probability plots;and 
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(iii)Chi-square tests. 

Skewness: Skewness of data is a measure of the symmetry of the process 

data,the most common cause of a process not being symmetric is the presence 

of some form of natural cut-off. 

Kurtosis:Kurtosis of the data is a dimensionless measure of the extent to which 

the distribution peaks. 

Probability plots:These are graphical techniques used to assess the extent to 

which a set of data is distributed normally. 

Chi-square;The goodness of fit test is used to test the hypothesis. 

Process capability 

In order to improve quality,the capability of the process needs to be determined 

and indexes are calculated subsequently. 

Process Capability Index 

considers the extent to which the variability is centred within the required 

specification range. 

 

 

Interpreting process capability indices 

Many organisations see the capability of the processes and suppliers  as 

fundamental to the quality development process,For example,the quality 

improvement programme in Motorola is called the SIX Sigma policy.The 

concept of  process capability is seen as an important consideration in: 

(i)the selection of raw material suppliers; 

(ii)the selection and acceptance of new processes:and 

(iii)the design of product tolerances. 


