
 
 
 
 

GE 6757 TOTAL QUALITY MANAGEMENT 

LECTURE NOTES 

UNIT 4 



 
 
 
 

 



 
 
 
 

 



 
 
 
 

 



 
 
 
 

 

4.1 QFD – House of Quality 

MEANING: The voice of the customer from the market research and various benchmarking is 

linked to the technicalities of the design and process of the product both new and existing. 

DEFINITION: It is kind of conceptual map that provides a means of interfunctional planning 

and communication.  

Features:  

 Concept of matrix and its correlation  

 Plan as per the voice of the customer  

 Focus on Customers need and technicalities  

WHAT the Customer wants and HOW to do it  

It is base tool for quality planning managers  

1. WHAT - Customer requirement and priority  

2. HOW – Technical description and priority  

3. Relationship with WHAT and HOW the main area  

4. Interrelationships – Roof the cause of concern and importance  

 

Step I – List customer requirement ―WHAT‖ – Decide Primary and secondary needs of the 

customer  

Step II – List technical descriptions ―HOW‖ Again primary and secondary is decided Primary – 

Material and Process Subdividing materials and process required Here current materials and 

process must be considered  

Step III – Relation ship matrix between WHAT & HOW The crucial stage Relating WHAT & 

HOW Interlinking both primary and secondary No scope for variation Points and grading is done 

here Gives results of WHAT and HOW Key elements are discussed The Management decides 

the combination Costing and current process must be considered  

Step IV – Interrelation matrix between HOW’s The materials and manufacturing is analyzed 

Ratings are done Enables the decisions in the process Current process to be considered Technical 

knowledge is a must for the analyst  



 
 
 
 

Step V – Our product with others Analyzing competitors products customer expectation Difficult 

to get data Mismatch in requirements is possible Helps in identifying customer trend  

Step VI – Technical Competitive assessment Analyzing how the similar companies are handling 

To what they give importance. Impact on technical process to meet the customers request.  

Step VII – Prioritize Technical Descriptors Degree of technical difficulty Most needed change is 

decided Target value Physical attributes to be considered 

 



 
 
 
 

House of Quality Benefits  
 

1. Orderly way of obtaining information  

2. Shorter product development cycle  

3. Considerably reduced start up cost  

4. Fewer engineering changes  

5. Reduces design process  

6. Leads to teamwork  

7. Consensus decision  

8. Everything is preserved in writing  

 

 

 

4.2 Failure modes and effects analysis  

FMEA is a procedure for analysis of potential failure modes within a system for the 

classification by severity or determination of the failures' effect upon the system. It is widely 

used in the manufacturing industries in various phases of the product life cycle and is now 

increasingly finding use in the service industry as well. Failure causes are any errors or defects in 

process, design, or item especially ones that affect the customer, and can be potential or actual. 

Effects analysis refers to studying the consequences of those failures.  

Step 1: Severity  

Determine all failure modes based on the functional requirements and their effects. 

Examples of failure modes are: Electrical short-circuiting, corrosion or deformation. It is 

important to note that a failure mode in one component can lead to a failure mode in another 

component. Therefore each failure mode should be listed in technical terms and for function. 

Hereafter the ultimate effect of each failure mode needs to be considered. A failure effect is 

defined as the result of a failure mode on the function of the system as perceived by the user. In 

this way it is convenient to write these effects down in terms of what the user might see or 

experience. Examples of failure effects are: degraded performance, noise or even injury to a user. 

Each effect is given a severity number(S) from 1(no danger) to 10(important). These numbers 

help an engineer to prioritize. If the severity of an effect has a number 9 or 10, actions are 

considered to change the design by eliminating the failure mode, if possible, or protecting the 

user from the effect. A severity rating of 9 or 10 is generally reserved for those effects which 

would cause injury to a user or otherwise result in litigation.  

Step 2: Occurrence  

In this step it is necessary to look at the cause of a failure and how many times it occurs. 

This can be done by looking at similar products or processes and the failures that have been 

documented for them. A failure cause is looked upon as a design weakness. All the potential 



 
 
 
 

causes for a failure mode should be identified and documented. Again this should be in technical 

terms. Examples of causes are: erroneous algorithms, excessive voltage or improper operating 

conditions. A failure mode is given a probability number(O),again 1-10. Actions need to be 

determined if the occurrence is high (meaning >4 for non safety failure modes and >1 when the 

severity-number from step 1 is 9 or 10). This step is called the detailed development section of 

the FMEA process.  

Step 3: Detection  

When appropriate actions are determined, it is necessary to test their efficiency. Also a 

design verification is needed. The proper inspection methods need to be chosen. First, an 

engineer should look at the current controls of the system, that prevent failure modes from 

occurring or which detect the failure before it reaches the customer. Hereafter one should 

identify testing, analysis, monitoring and other techniques that can be or have been used on 

similar systems to detect failures. From these controls an engineer can learn how likely it is for a 

failure to be identified or detected. Each combination from the previous 2 steps, receives a 

detection number(D). This number represents the ability of planned tests and inspections at 

removing defects or detecting failure modes. After these 3 basic steps, Risk Priority Numbers 

(RPN) are calculated.  

Risk Priority Numbers RPN do not play an important part in the choice of an action against 

failure modes. They are more threshold values in the evaluation of these actions. After ranking 

the severity, occurrence and detectability the RPN can be easily calculated by multiplying these 

3 numbers: RPN = S x O x D This has to be done for the entire process and/or design. Once this 

is done it is easy to determine the areas of greatest concern. The failure modes that have the 

highest RPN should be given the highest priority for corrective action. This means it is not 

always the failure modes with the highest severity numbers that should be treated first. There 

could be less severe failures, but which occur more often and are less detectable. 

 

4.4 Seven tools of Quality  

I - Pareto chart:  

Italian economist Vilfredo Pareto Shows on a bar graph which factors are more 

significant. This method helps to find the vital few contributing maximum impact. Purpose: The 

purpose of the Pareto chart is to prioritize problems No company has enough resources to tackle 

every problem, so they must prioritize. Pareto Principle: The Pareto concept was developed by 

the describing the frequency distribution of any given characteristic of a population. Also called 

the 20-80 rule, he determined that a small percentage of any given group (20%) account for a 

high amount of a certain characteristic (80%). Conclusion: The most important thing in 

improving quality is to start somewhere, doing something. As you begin using the Pareto chart to 



 
 
 
 

decide where your problems are, you will discover many things about your processes and will 

come because you will know where to improve.  

II - Flowchart:  

A technique that separates data gathered from a variety of sources so that patterns can be 

seen (some lists replace "stratification" with or "run chart"). Purpose: Flow Charts provide a 

visual illustration of the sequence of operations required to complete a task. A picture of the 

steps the process undergoes to complete it's task. Every process will require input(s) to complete 

it's task, and will provide output(s) when the task is completed. Flow charts can be drawn in 

many styles. Flow charts can be used to describe a single process, parts of a process, or a set of 

processes. There is no right or wrong way to draw a flow chart. The true test of a flow chart is 

how well those who create and use it can understand it. 

 Input ---------------------Process----------------Output 

 

III - Cause-and-Effect Diagrams - 1943 by Mr. Kaoru Ishikawa at the University of 

Tokyo Purpose: One important part of process improvement is continuously striving to obtain 

more information about the process and it's output. Cause-and-effect diagrams allow us to do not 

just that, but also can lead us to the root cause, or causes, of problems. 



 
 
 
 

 

 

Constructing the Cause-and-Effect Diagram: Step 1: Select the team members and a leader. 

Team members knowledgeable about the quality. Team members focus on the problem under 

investigation. Step 2: Write the problem statement on the right hand side of the page, and draw a 

box around it with an arrow running to it. This quality concern is now the effect. Step 3: Brain-

storming. The team members generate ideas as to what is causing the effect. Step 4: This step 

could be combined with step 3. Identify, for each main cause, its related sub-causes that might 

affect our quality concern or problem (our Effect). Always check to see if all the factors 

contributing to the problem have been identified. Start by asking why the problem exists. Step 5: 

Focus on one or two causes for which an improvement action(s) can be developed using other 

quality tools such as Pareto charts, check sheets, and other gathering and analysis tools. 

Conclusion: Improvement requires knowledge. The more information we have about our 

processes the better we are at improving them. Cause-and-effect diagrams are one quality tool 

that is simple yet very powerful in helping us better understand our processes. 

  IV - Check Sheets Purpose: Check sheets allow the user to collect data from a process 

in an easy, systematic, and organized manner. Data Collection: Before we can talk about check 

sheets we need to understand what we mean by data collection. This collected data needs to be 



 
 
 
 

accurate and relevant to the quality problem. The first is to establish a purpose for collecting this 

data. Second, we need to define the type of data that is going to be collected. Measurable data 

such as length, size, weight, time,...etc., and countable data such as the number of defects. The 

third step is to determine who is going to collect that data and when it should be collected.  

V- Histograms Purpose: To determine the spread or variation of a set of data points in a 

graphical form. It is always a desire to produce things that are equal to their design values.  

Histograms: A histogram is a tool for summarizing, analyzing, and displaying data. It provides 

the user with a graphical representation of the amount of variation found in a set of data. 

Constructing a Histogram: The following are the steps followed in the construction of a 

histogram: Data collection: To ensure good results, a minimum of 50 data points, or samples, 

need to be collected Calculate the range of the sample data: The range is the difference between 

the largest and smallest data points. Range = Largest point - smallest point. Calculate the size of 

the class interval. The class interval is the width of each class on the X axis. It is calculated by 

the following formula: Class interval = Range / Number of classes. Calculate the number of data 

points (frequency) that are in each class. A tally sheet is usually used to find the frequency of 

data points in each interval. Conclusion: Histogram is simple tools that allow the user to identify 

and interpret the variation found in a set of data points. It is important to remember that 

histograms do not give solutions to problems. 

VI - Scatter Diagrams Purpose: To identify correlations that might exist between a 

quality characteristic and a factor that might be driving it. Scatter Diagrams: A scatter diagram 

is a nonmathematical or graphical approach for identifying relationships between a performance 

measure and factors that might be driving it. This graphical approach is quick, easy to 

communicate to others, and generally easy to interpret. Interpreting the Results: Once all the 

data points have been plotted onto the scatter diagram, you are ready to determine whether their 

exists a relation between the two selected items or not. When a strong relationship is present, the 

change in one item will automatically cause a change in the other. If no relationship can be 

detected, the change in one item will not effect the other item. Their are three basic types of 

relationships that can be detected to on a scatter diagram: 1. Positive relationship 2. Negative 

relationship 3. No relationship Conclusion: Scatter diagrams allow the user to graphically 

identify correlations that could exist between a quality characteristic and a factor that might be 

driving it. It is a quality tool that is simple, easy to communicate to others, and generally easy to 

interpret.  

VII - Control Charts Purpose: Process is in control and to monitor process variation on 

a continuous basis. Identifying the tolerance level in the variations. Control charts is one SPC 

tool that enables us to monitor and control process variation. Types of variation Common and 

Special Cause Variation Control charts: Developed in the mid 1920's by Walter Shewhart of 

Bell labs. There are two basic types of control charts, the average and range control charts. The 



 
 
 
 

first deals with how close the process is to the nominal design value, while the range chart 

indicates the amount of spread or variability around the nominal design value. A control chart 

has basically three line: the upper control limit UCL, the center line CL, and the lower control 

limit LCL. A minimum of 25 points is required for a control chart to be accurate. 

 

 

 

4.5 Seven New Management and Planning Tools  

In 1976, the Union of Japanese Scientists and Engineers (JUSE) saw the need for tools to 

promote innovation, communicate information and successfully plan major projects. A team 

researched and developed the seven new quality control tools, often called the seven 

management and planning (MP) tools, or simply the seven management tools. Not all the tools 

were new, but their collection and promotion were. The seven MP tools, listed in an order that 

moves from abstract analysis to detailed planning, are:  

1. Affinity diagram: organizes a large number of ideas into their natural relationships.  

2. Relations diagram: shows cause-and-effect relationships and helps you analyze the 

natural links between different aspects of a complex situation.  

3. Tree diagram: breaks down broad categories into finer and finer levels of detail, 

helping you move your thinking step by step from generalities to specifics.  

4. Matrix diagram: shows the relationship between two, three or four groups of 

information and can give information about the relationship, such as its strength, the roles played 

by various individuals, or measurements.  

5. Matrix data analysis: a complex mathematical technique for analyzing matrices, often 

replaced in this list by the similar prioritization matrix. One of the most rigorous, careful and 

time-consuming of decision-making tools, a prioritization matrix is an L-shaped matrix that uses 

pairwise comparisons of a list of options to a set of criteria in order to choose the best option(s).  

6. Arrow diagram: shows the required order of tasks in a project or process, the best 

schedule for the entire project, and potential scheduling and resource problems and their 

solutions.  

7. Process decision program chart (PDPC): systematically identifies what might go wrong 

in a plan under development.  



 
 
 
 

Affinity Diagram  
This tool takes large amounts of disorganized data and information and enables 

one to organize it into groupings based on natural relationships. It was created in the 

1960s by Japanese anthropologist Jiro Kawakita.  

 
Interrelationship Diagraph  

This tool displays all the interrelated cause-and-effect relationships and factors 

involved in a complex problem and describes desired outcomes. The process of creating 

an interrelationship diagraph helps a group analyze the natural links between different 

aspects of a complex situation.  

 
Tree Diagram  

This tool is used to break down broad categories into finer and finer levels of 

detail. It can map levels of details of tasks that are required to accomplish a goal or task. 

It can be used to break down broad general subjects into finer and finer levels of detail. 

Developing the tree diagram helps one move their thinking from generalities to specifics.  

 
 

Prioritization Matrix  



 
 
 
 

This tool is used to prioritize items and describe them in terms of weighted 

criteria. It uses a combination of tree and matrix diagraming techniques to do a pair-wise 

evalutaion of items and to narrow down options to the most desired or most effective.  

 
Matrix Diagram  

This tool shows the relationship between items. At each intersection a relationship 

is either absent or present. It then gives information about the relationship, such as its 

strength, the roles played by various individuals or measurements. Six differently shaped 

matrices are possible: L, T, Y, X, C and roof-shaped, depending on how many groups 

must be compared.  

 

 
Process Decision Program Chart (PDPC)  

A useful way of planning is to break down tasks into a hierarchy, using a Tree 

Diagram. The PDPC extends the tree diagram a couple of levels to identify risks and 

countermeasures for the bottom level tasks. Different shaped boxes are used to highlight 

risks and identify possible countermeasures (often shown as 'clouds' to indicate their 

uncertain nature). The PDPC is similar to the Failure Modes and Effects Analysis 

(FMEA) in that both identify risks, consequences of failure, and contingency actions; the 

FMEA also rates relative risk levels for each potential failure point.  

 



 
 
 
 

 

Activity Network Diagram  

This tool is used to plan the appropriate sequence or schedule for a set of tasks 

and related subtasks. It is used when subtasks must occur in parallel. The diagram enables 

one to determine the critical path (longest sequence of tasks).  

 

4.6 Benchmarking  

"Benchmarking is the process of measuring an organization's internal processes then 

identifying, understanding, and adapting outstanding practices from other organizations 

considered to be best-in-class. 

 "Benchmarking: A continuous, systematic process of evaluating and comparing the capability 

of one organization with others normally recognized as industry leaders, for insights for 

optimizing the organizations processes."  

Benchmarking is the process of comparing the cost, time or quality of what one organization 

does against what another organization does. The result is often a business case for making 

changes in order to make improvements. ―The systematic process of comparing an 

organization’s products, services and practices against those of competitor organizations or other 

industry leaders to determine what it is they do that allows them to achieve high levels of 

performance.‖ (Society for Human Resources Management)  

Advantages of benchmarking  

Benchmarking is a powerful management tool because it overcomes "paradigm 

blindness." Benchmarking opens organizations to new methods, ideas and tools to improve their 

effectiveness. It helps crack through resistance to change by demonstrating other methods. 

Allows employees to visualise the improvement which can be a strong motivator for change 

Helps to identify weak areas and indicates what needs to be done to improve.  

The Benchmarking process  

The formal 10-step benchmarking process is shown in outline below. 

 



 
 
 
 

 

The benchmarking process consists of following phases:  

 

1. Planning. The essential steps are those of any plan development: what, who and how.  

What is to be benchmarked? Every function of an organization has or delivers a 

―product‖ or output. Benchmarking is appropriate for any output of a process or function, 

whether it’s a physical good, an order, a shipment, an invoice, a service or a report.  

To whom or what will we compare? Business-to-business, direct competitors are 

certainly prime candidates to benchmark. But they are not the only targets. Benchmarking must 

be conducted against the best companies and business functions regardless of where they exist. 

How will the data be collected? There’s no one way to conduct benchmarking 

investigations. There’s an infinite variety of ways to obtain required data – and most of the data 

you’ll need are readily and publicly available. Recognize that benchmarking is a process not only 

of deriving quantifiable goals and targets, but more importantly, it’s the process of investigating 

and documenting the best industry practices, which can help you achieve goals and targets.  

2. Analysis. The analysis phase must involve a careful understanding of your current process and 

practices, as well as those of the organizations being benchmarked. What is desired is an 

understanding of internal performance on which to assess strengths and weaknesses. Ask:  

1. Is this other organization better than we are?  

2. Why are they better?  

3. By how much?  

4. What best practices are being used now or can be anticipated?  

5. How can their practices be incorporated or adapted for use in our organization?  

Answers to these questions will define the dimensions of any performance gap: negative, 

positive or parity. The gap provides an objective basis on which to act—to close the gap or 

capitalize on any advantage your organization has.  



 
 
 
 

3. Integration. Integration is the process of using benchmark findings to set operational targets 

for change. It involves careful planning to incorporate new practices in the operation and to 

ensure benchmark findings are incorporated in all formal planning processes. Steps include:  

1. Gain operational and management acceptance of benchmark findings. Clearly and 

convincingly demonstrate findings as correct and based on substantive data.  

2. Develop action plans.  

3. Communicate findings to all organizational levels to obtain support, commitment 

and ownership.  

4. Action. Convert benchmark findings, and operational principles based on them, to 

specific actions to be taken. Put in place a periodic measurement and assessment of achievement. 

Use the creative talents of the people who actually perform work tasks to determine how the 

findings can be incorporated into the work processes. Any plan for change also should contain 

milestones for updating the benchmark findings, and an ongoing reporting mechanism. Progress 

toward benchmark findings must be reported to all employees. 5. Maturity. Maturity will be 

reached when best industry practices are incorporated in all business processes, thus ensuring 

superiority. Tests for superiority:  

 If the now-changed process were to be made available to others, would a 

knowledgeable businessperson prefer it?  

 Do other organizations benchmark your internal operations?  

Maturity also is achieved when benchmarking becomes an ongoing, essential and self-

initiated facet of the management process. Benchmarking becomes institutionalized and is done 

at all appropriate levels of the organization, not by specialists.  

Types of Benchmarking  

Process benchmarking - the initiating firm focuses its observation and investigation of 

business processes with a goal of identifying and observing the best practices from one or more 

benchmark firms. Activity analysis will be required where the objective is to benchmark cost and 

efficiency; increasingly applied to back-office processes where outsourcing may be a 

consideration.  

Financial benchmarking - performing a financial analysis and comparing the results in 

an effort to assess your overall competitiveness.  

Performance benchmarking - allows the initiator firm to assess their competitive 

position by comparing products and services with those of target firms. 



 
 
 
 

Product benchmarking - the process of designing new products or upgrades to current 

ones. This process can sometimes involve reverse engineering which is taking apart competitors 

products to find strengths and weaknesses.  

Strategic benchmarking - involves observing how others compete. This type is usually 

not industry specific meaning it is best to look at other industries.  

Functional benchmarking - a company will focus its benchmarking on a single function 

in order to improve the operation of that particular function. Complex functions such as Human 

Resources, Finance and Accounting and Information and Communication Technology are 

unlikely to be directly comparable in cost and efficiency terms and may need to be disaggregated 

into processes to make valid comparison 

 

4.7 POKA Yoke  

Poka-yoke is a Japanese term that means "fail-safing" or "mistake-proofing". A poka-yoke is 

any mechanism in a lean manufacturing process that helps an equipment operator avoid (yokeru) 

mistakes (poka).  

Its purpose is to eliminate product defects by preventing, correcting, or drawing attention to 

human errors as they occur. The concept was formalised, and the term adopted, by Shigeo 

Shingo as part of the Toyota Production System. It was originally described as baka-yoke, but as 

this means "fool-proofing" (or "idiot-proofing") the name was changed to the milder poka-yoke. 

More broadly, the term can refer to any behavior-shaping constraint designed into a product to 

prevent incorrect operation by the user. 

Implementation in manufacturing  

Poka-yoke can be implemented at any step of a manufacturing process where something 

can go wrong or an error can be made. For example, a jig that holds pieces for processing might 

be modified to only allow pieces to be held in the correct orientation, or a digital counter might 

track the number of spot welds on each piece to ensure that the worker executes the correct 

number of welds.  

Shigeo Shingo recognized three types of poka-yoke for detecting and preventing errors in a mass 

production system:  

1. The contact method identifies product defects by testing the product's shape, size, color, or 

other physical attributes.  



 
 
 
 

2. The fixed-value (or constant number) method alerts the operator if a certain number of 

movements are not made.  

3. The motion-step (or sequence) method determines whether the prescribed steps of the process 

have been followed.  

Either the operator is alerted when a mistake is about to be made, or the poka-yoke device 

actually prevents the mistake from being made. In Shingo's lexicon, the former implementation 

would be called a warning poka-yoke, while the latter would be referred to as a control poka-

yoke. Shingo argued that errors are inevitable in any manufacturing process, but that if 

appropriate poka-yokes are implemented, then mistakes can be caught quickly and prevented 

from resulting in defects. By eliminating defects at the source, the cost of mistakes within a 

company is reduced. 

 

 

 

 

 

 

 



 
 
 
 

 


