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UNIT — 1
TOTAL = Made up of the whole
QUALITY = Degree of excellence in a product or service prexyid
MANAGEMENT = Act, art or science /manner of handling, cdlitrg, directing etc
Meaning

TQM is a structured system for satisfying interaald external customers and suppliers by
integrating the business environment, continuougpravement and breakthrough with
development, improvement and maintenance cyclekewhanging organizational culture.

THE DIMENSION OF QUALITY

Dimension Meaning and Example
* Performance Primary product characteristics
chuas the brightness of the picture
* Features Secondary characteristics, added
features, such as camera cell phone
» Conformance Meeting specifications or industry
Standards, workmanship
* Reliability Consistency of performanaver
time, average time for the unit to fail
* Durability Useful life, includes rapa
» Service Resolution of problems and
complaints, ease of nepa
* Response Human - to — Human interface
such as the courtesy of the dealer
» Aesthetics Sensory characteristics, such as
Exterior finish
* Reputation Past performance and other

intangibles, such as being ranked first

QUALITY PLANNING

Planning in the field of quality control must beaged fundamentally for delivering
satisfactory product quality to the customer atimirm cost. These objectives are realized only
by carefully planning the necessary quality proceduwhich establish the required operational
detail.

Establishing quality goals

Identify the customers

Determine the customer’s needs

Develop product features which response to thtomess needs
Develop processes that are able to produce tltripréeatures
Establish quality controls

Transfer the plans to the operating forces

* P b e 0N

AVCCE - Department Of Management Studies - CEANATERIAL



QUALITY COSTS

The cost of poor quality can add to the other<asted in decision making, such as

maintenance, production, design, inspection, sahelsother activities. This costs is no different
than other costs. It can be programmed, budgetedsuned and analyzed to help in attaining the
objectives for better quality and customer satisfacat less cost. A reduction in these costs
(quality costs) will lead to increased profit.

+ Prevention Cost

Cost incurred to avoid or minimize the failures

The various elements of prevention cost are giveavin
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Marketing / Customer / User cost.

Product/ service / Design Development cost.
Purchasing cost

Operations costs ( manufacturing or service)
Quality administration costs.

Appraisal costs

Costs involved in determining the degree of conforance to the
guality requirements
These are the costs incurred by the organizatiom$pection and testing of the product

in production process itself. In its widest serbés cost includes all the checks done by people
who are not titled inspectors. For example mactsnigols setters, supervisors etc routinely
inspect the production process to ensure qualitiytiais is the appraisal cost.

©CoNoOOA~WNE

Purchasing appraisal cost

Operations (manufacturing or service) appraisalscos
External appraisal costs.

Review of test and inspection data cost.

Checking labour cost.

Setup for test or inspection.

Laboratory acceptance testing cost.

Test and inspection of purchased material cost.
Quality audit cost.

10. Outside endorsement.
11. Fields testing costs.

Internal failure costs
These are the costs incurred within the manufaating organization.

Costs associated with defects found before the caster receives the product or service.
Typically these costs include scrap, rework or coective operations etc.

Product or service design failure cost — internal
Purchasing failure costs.

Operation (product or service) failure costs.
Scrap costs

Rework cost.

Al A
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6. Factory contact engineering cost.

# External failure costs

These are the costs incurred by the manufactureafter the product

has been delivered to the customer. For example, stoof products or services rejected
by the customer or recalled because of some defeutsl fall under this category.

©CoNoOOOR~WNE

Returned goods costs.

Product recall costs.

Complaints in warranty costs.
Complaints out of warranty costs.
Product liability costs.

Product service cost.

Penalties.

Customer goodwiill

Lost sales cost.

ANALYSIS TECHNIQUES FOR QUALITY COSTS

The frequently used quality costs analysis teclescare:
1. Trend Analysis
2. Pareto Analysis

1. Trend Analysis

>
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Comparing the present and past cost levels is t¢ine of trend analysis. The

information from the trend analysis is useful foe fong range planning.

The data can be taken from the monthly report.

Trend analysis can be done on cost category, isgdmeducts, departments, work
centers, etc.

Typically the past data on quality costs are ptbten a graph and using
mathematical calculations one can forecast thetguaist trend which may be in

the future, based on the past data’s.

T~

Non conformance cost
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2. Pareto Analysis
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» By this principle 80 percent of the major problear® due to 20 percent of the
causes. ( for example, i)few customers accountimgrfajor sales, ii) a few type of
problems accounting for major problem, iii) a fevogucts accounting for majority
of the profit)

YV V

Vital causes for problems are identified; a majaurtk of problems can be solved.
Pareto diagram has few items that denote a sukstantount of the total.
Pareto diagram can be established for quality dnsteachine, defects, departments,

category, etc.

Emplq
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BASIC CONCEPT OF TQM

1. A committed and involved management to provide lingerm, top to bottom

organizational support.

It is useless to embark on a quality journey withtlie top management’s
commitment to quality. Top management must pamigpin the quality
programme. They must also participate on qualitprowement teams and also
act as coaches to other teams
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2. Anun - wavering focus on the customer both internidy and externally.
The employees of the organization in the first pladangers must listen to the
suggestions and recommendations made by the enagldyemprove quality.
This aspect of listening to the voice of custonieels to the emphasis of design
guality and defect prevention.

3. Effective involvement and utilization of the entireworkforce.
TQM is everyone’s responsibility in an organizatioAll workers in and
organization must be oriented towards TQM and atspnnel must be trained in
TQM, statistical process control and other appedprquality improvement skills.

4. Continuous improvement of the business and produatin process.
Continuous improvement refers to constant refingnmemd improvement of
products, services and organizational systems #&idyimproved value to
consumers.
Areas such as on-time delivery, scrap reductioppker management, customer
satisfaction, etc. are good quality projects toitbegntinuous improvement.

5. Treating suppliers as partner
The traditional relationship between the buyer ahé supplier has been
adversarial in nature. Each tried to extract th&imam out of each other. There
was lack of trust on each other.
To ensure good relationship with suppliers, frequetrange of suppliers should
be avoided and suppliers should be few in numbethab true partnering can
occur.

6. Establishing performance measures for the process.
Performance measure is an integral part of thetguaiocess. If an organization
cannot measure its progress, it is useless foo igd on a quality journey.
Performance measures such as percentage of noormamice, absenteeism,
customer satisfaction, etc., should be determinee@dch functional area.

HISTORICAL REVIEW

vV ¥V VY ¥V VYV

The concept of specification of labour was intraetbduring the industrial revolution

As a result a worker no longer made the entire yedonly a portion. This change
brought about a decline in workmanship

Because productivity increased there was a decrgasm®st, which result in lower
customer expectations

As products become more complicated and jobs np@eialized, it became necessary to
inspect product after manufacturing

In 1942 W.A. Shewhart of Bell Telephone Laboratedeveloped a statistical chart for
the control of product variables. This is beginngiQC

In some decade H.F. Dodge and H.G. Romig both df &éephone laboratories
developed the area of acceptance sampling as aitstdbgor 100% inspection. It is
recognized by 1942
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In 1946 the American society for Quality Control svbormed. Now it is American
Society for Quality

In 1950 W. Edwards Deming who learned SQC from 3faety gave a series of lectures
on statistical methods to Japanese Engineers

Un 1954 Joseph M. Juran made his first trip to dapad further he emphasized
management’s responsibility to achieve quality
By this concept the Japanese set the quality stdridathe rest of the world
In 1960 the first quality circles were formed fanadjity improvement by Japanese
workers

By 19770’s and 80’s U.S. managers were makinguieatjtrips to Japan to learn about
the Japanese miracle

In 1980’s the automotive industry began to emplessstatistical process control (SQC)
Emphasis on quality continued in the auto industrthe year 1990’s. when the Saturn
automobile ranked first in customer satisfactiod 996

ISO 9000 became the world wide model for qualitstegn

PRINCIPLES OF TQM

Customer focus

Leadership

Involvement of people

Continuous improvement/ long-term
Systematic improvement/ approach
Problem prevention

Quality as everyone’s job

Mutually beneficial

ONoOOhWNE

LEADERSHIP DEFINED:

Leadership is interpersonal influence exercised isituation and directed through

communication process, towards the attainmentspiezialized goal or goals. Thus leadership is
a process of influencing the activities of an indial or a group for goal achievement in a given
situation.

LEADERSHIP CONCEPT
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Leadership requires in order to beconweasssful as a leader , he needs an intimate and

insightful understanding of human nature — thediaseds, wants and abilities people, a leader
needs to know and understand the following;
1. People need both security and independence atthe time.
2. People are sensitive and do respond to exteswalrds or
punishments. They are also strongly self-mogigat
3. Peoples sometime value a kind word of praiseertttan any monetary
reward.
4. They trust their gut reaction more than staigtdata.
5. A leader should simplify the task

ROLE OF SENIOR MANGEMENT

» Senior management must practice the philosophy afidgement by Wandering around
(MBWA). They should get out of the office and visiistomers, departments, and plants
within the organization and suppliers

» Encourage subordinates to write only important mgss that need to be part of the
permanent record.

» Senior management role is no longer to make thed fiecision, but to make sure the
teams decision is aligned with the quality statehoéthe organization

» Problem solving and decision making to the lowgsprapriate level by delegating
authority and responsibility.

» Senior managers must stay informed on the topiquaflity improvement by reading
books and articles attending seminars and talkirggtier TQM leaders.

» The needed resources must be provided to train oy@gs in the TQM tools and
techniques, the technical requirements of the jabsafety.

» Must be visibly and actively engaged in the quaditiort by serving on teams, coaching
teams and teaching seminars.

» They should lead by demonstrating, communicatingd ae-in forcing the quality
statements.

» They should spend about one third of their timejoality

» Senior managers are listening to internal and eatecustomers and supplies through
visits, focus groups and surveys.

» To create awareness of the importance of TQM aodige TQM results in an ongoing
manner.

» Senior managers should be able to drive fear otiteobrganization, break down barriers,
remove system roadblocks, anticipating and minimeggstance to change and in general
change the culture.

QUALITY CIRCLE
Meaning
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Quality council is composed of the chief executofécer, the senior managers of the
functional areas, such as design, marketing, fieapmduction and quality and a coordinator or
consultant. Individual selected for the coordingpedition should be bright young person with
execution potential.

Objectives of quality council:

» To raise the quality consciousness in the orgaoizahrough seminars, study tours and
using forms of promotion.

» To ensure effective functioning of the organizatoonthe quality statement and plan.

* To encourage basic and applied research and dewefdpin the field of quality and
dissemination of its results to the organization.

» To raise the level of training of personnel engagedjuality activities including the
assessors and trainees.

» To facilitate upgradation of testing and calibratiacilities and laboratories as well as to
encourage the overall quality of the organization.

DUTIES OF QUALITY COUNCIL

o Develop with input from all personnel; the core ued Vision statement, Mission
statement, and Quality policy statement.

Develop the strategic long term with goals andaheual quality improvement program
with objectives

Determine and continually monitor the cost of pqoality.

Create the total education and training plan.

Determine the programme measures for the orgaaoizati

Continually determine those projects that imprdwegrocess.

(internal and external customers)

Establish or revise the recognition and rewardesysto account for the new way of
doing business.

O00Oo O
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QUALITY STATEMENT

In addition to the core values and concepts, thaditgustatement includes the Vision statement,
Mission statement and Quality policy statement. €developed, they are occasionally revised
and updated. They are part of the strategic planmrocess, which included goals and
objectives.

VISION STATEMENT

The vision statement is a clear declaration of tvedmorganization aspires to be in the
future (in long term). Its purpose is to providepktform for the managers for thinking
strategically. A vision statement is usually anaideondition, that might never be reached but
that will inspire the people to achieve.

Example: “THE HAPPIEST PLACE ON EARTH” - Disney Th eme park.
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MISSION STATEMENT

The mission statement answers the following questioVho we are, who are the
customers, what we do and how we do it. This stateris usually one paragraph or less. It is
easy to understand and describe the functionseobithanization. It provides a clear statement of
purpose for employees, customers and supplies.

EXAMPLE: BEN & JERRY’S ICE CREAM — MISSION STATEMEN T

PRODUCT MISSION: TO make, distribute and sell thefinest quality natural ice cream
and related products in a wide variety of innovatie flavors made from Vermont dairy
products.

QUALITY POLICY STATEMENT

QPS serve as a guide for everyone in the orgamizalhis statement clarifies the
employees about how the products and services Ineugtovided to the customers. The CEO of
the company writes quality policy statement afterageful study and analysis of the feedback
from the workforce. Finally the quality council ni@pprove the statement.

EXAMPLE:

Meet the requirements of the customers (both interal and external)
Go ahead competition

Complete utilization of the entire workforce.

STRATEGIC PLANNING

Organizations are finding that strategic qualitand and business plans are inseparable. The
strategic planning is three to ten years and deam planning is one year or less. It consists of
goals and planning.

SEVEN STEPS TO STRATEGIC PLANNING.

Identification of customer needs.
Determination of customer positioning
Predict the future.

Gap analysis.

Closing the gap.

Aligning the plan to the mission and vision.
Implementation of the plan.

Noohr~wbdpE

1. ldentification of customer needs.
* This steps provides a focus on customer satisfacti
* Their needs and wants have to be identified andfieat.
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The profiles of the customers are identified. Qioest like who are our
customers? Will they change in future? What wiéytlwant in future?

2. Determination of customer positioning

The planners determine where the organization wanbe in relation to
the customers.

Expand the customer base products or services.

Products with poor quality performance should baaeed or eliminated
and replaced by better ones.

The organization needs to concentrate its effortareas of excellence

3. Predict the future

4. Gap Analysis

Predict the future conditions that will affect thproduct or service

Using effective tools for analyzing and predictingure

Some products or services have become absoluteuseedt failed to
foresee the changing technologies.

The mangers in the organization anticipate a changee first place, and
then they can make necessary arrangements by makiegtments on
resources and be prepared to take on the future.

The rate of change is continuously increasing.

The planners to identify the gaps between the ntrs¢gate and future
state.

The present position of the organization in the katrin relation to
competition, profits, customer satisfaction empm\gatisfaction, etc. to
the intended position.

If any there is gap identified future strategiessimioe formulated taking
this gap in to consideration.

5. Closing the Gap

6. Alignment

After gap analysis plans must be formulated to cedor close the
strategic gap.

To close the gap by establishing goals and respititiss.

All stakeholders should be included in the develeptof the plan.

It must be aligned with the mission, vision, andecgalues and concepts
of the organization.

7. Implementation
a. Resources must be allocated to collecting data,gui@g changes and
overcoming resistance to change.
b. To monitoring activities to ensure that progredsasg made.
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c. Monitoring by the steering committee and periodesdessments are required for
an effective and speedy implementation.

THE DEMING PHILOSOPHY

In 1950 he taught SPC concepts and the importahgaadity to the leading CEO’s of Japanese
industry. He developedhe following fourteen points as a theory formanagement for
improvement of quality productivity and competitive position.

1. Create and publish the aims and purposes of the oagization

v' Organization must develop a long term view at |&8syrs

v" Plan to stay in business by setting long rangesgoal

v Resources must be allocated for research, traiging continuing
education to achieve the goals

v" Innovation in promoted to ensure that the producsearvices does not
become absolute

v' Organizational philosophy is developed to send thessage that
everyone is part of the organization

2. Learn the new philosophy

v' Organization must seek never-ending improvementrafise to accept
non-conformance.
Customer satisfaction is the number one priority
The organization must concentrate on defect prewemather that defect
detection.
v' Everyone should involved in the quality journey astdhnge his or her
attitude about quality
Supplier must help to improve quality
Share the information relative to customer expewtat

v
v

AR

3. Understand the purpose of inspection
v' Mass inspection is costly and un reliable it islaep by statistical
techniques
v Itis required for self and supplier
v" Mass inspection is managing for failure and defpotvention is
managing for success.

4. Stop awarding business based on price alone
v" Awarding business based on the low bid, because rds no meaning
without quality
v' To examine how customer expectations are affected provide
feedback to the supplier regarding the quality

5. Improve constantly and forever the system

AVCCE - Department Of Management Studies - CEANATERIAL
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Management must have take more responsibility foblems by actively
finding and correcting problems

So that quality and productivity are continually dampermanently
improved and costs are reduced.

The focus is preventing problems before they happen

Responsibility is assigned to teams to remove #uses of problems and
continually improve the process.

6. Institute training

v
v

v

Employee must be oriented

Management must allocate resources to train emeltyegerform their
jobs

Everyone should be trained in statistical methau$ monitor the need
for further training.

7. Teach and institute leadership

ANANENENEN

Improving supervision is management’s responsybilit

Training in statistical methods

Supervisors not focusing on negative fault findings

He create positive supportive

Communication must be clear from the top managertersupervisor
and to operators

8. Drive out fear, create trust and create alimate for innovation.

v

v

v

By providing workers with adequate training, goodpervision and
proper tools to do the job as well as removing payslangerous.

When people are treated with dignity fear can lmiehted and people
will work for the general good of the organization.

This climate will provide ideas for innovations aintgprovement.

9. Optimize the efforts of teams, groups, and staff aas.

v

v
v

10.
v

v

AVCCE

Barriers internally like levels of management ama®partment within
department etc.

Barriers externally like with customers and supglie

The barriers exist because of poor communicatignprance of the
organization mission, completion, fear and persgnadiges.

To overcome these attitudes need to be changed coioation channel
opened, project teams organized, training for tearkw

Eliminate exhortations for the work force

Exhortations that ask for increased productivitytheut providing
specific improvements methods

They do not produce a better product or servicealbse the workers
limited by the system

- Department Of Management Studies - CEMNSTERIAL
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v" Improvements in the process cannot be made unhesstdols and
methods are available.

11.a) Eliminate numerical quotas for the work force
v Instead of quotas, management must learn and utestihethods for
improvements.
v" Quotas and work standards focus on quality ratierquality.
v Quotas should be replaced with statistical metHqata@cess control.

b.)Eliminate management by objectives
v' Management must learn the capabilities of the @msEe and how to
improve them
v' Management by numerical is an attempt to manadgeowitknowledge
of what to do

12. Remove barriers that rob people of pride of workmaship
Loss of pride in workmanship exists throughout argation because
Workers do not know how to relate the organizatiossion
They are being blamed for system problems
Poor designs lead to the production of “Junk”
In adequate training is provided
In adequate or in-efficient equipment is provided f
performing the required work.

AN N N NN

13.Encourage Education and self-improvement for everye
v' What an organization need is people who are impgowith education
v A long term commitment to continuously train andeducate people
must be made by management
v' Everyone should be retained as the organizatemuirements change to
meet the changing environment

14. Take action to accomplish the transformation
v Management has to accept the primary responsilititythe never
ending improvement of the process.
v Management must be committed, involved and acdessibthe
organization is to succeed in implementing the paiosophy.

BARRIERS / OBSTACLES IN IMPLEMENTATION OF TQM

» Lack of management commitment
The management commitment should be clearly conuated both
verbally and in action to the organization.
If the workers feel that the management is doinly the talking about no
action is initiated on TQM then they too will laclkecessary commitment and
motivation to implement TQM principles.
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» Inability to change organizational culture
The past culture should be unlearned and the nétwre should be learnt.
This gives rise to enormous resistance to charaye fhe employees.
It is very difficult for an organization to makecalture change.

» Improper planning
When planning for TQM all the constituents’ stibbk involved in the
development of the implementation plan and any ficadion that occur as the
plan evolves. Rapid planning will ensure that tiq@\VI fails.
Planning should be done on the customer front,l@yep’s front and the
supplier front.

» Lack of continuous training and education
Training and education is an ongoing process fa@ryone in the
organization. The training needs of the employeestrbe determined and a
plan should be developed to satisfy those needs.
Training and education are most effective whemasemanagement
conducts the training programme based on the pitegiof TQM

» Incompatible organizational structures and isolated individuals and
department
Lack of co ordination and difference of opinion argodepartments and
individuals in an organization will create implentetion problems.
The use of multifunctional teams can help to brdsgk barrier.
Restructuring of the organization may be needechd&e the organization
more responsive to the needs of the customers.

» Ineffective measurement techniques and lack of acegto data and results

In order to improve the process, one has to medber@resent position.
Mechanisms to measure the present position shoaldavailable in the
organization.

Once the measurement is done the data should He mailable to the
necessary mangers to make decisions.

Any clogging of data to the managers will becomdaarier to TQM
implementation.

» Playing inadequate attention to internal and exteral customers
Organizations have to understand the changing naedsxpectations of
the customers both internal and external.
Effective feedback mechanisms that provide datadé&zision making are
necessary for this understanding.
One way to overcome this is to give the right peop the organization, a
direct access to the customers.

» Inadequate use of empowerment and teamwork

AVCCE - Department Of Management Studies - CEANATERIAL



18

Individuals should be empowered to make decisiostake responsibility
to make decisions that affect the efficiency of phecess of production.

Teams should be formed and need to have propeinga The team’s
recommendations should be adopted whenever possible

kkkkkkkkkkkkkhkkkkkkkhkk *kk

UNIT — I
CUSTOMER SATISFACTION

CUSTOMER SATISFACTION MODEL:
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CUSTOMER:

A customer can be defined as one who purchasesdugiror service. There are two
distinct type of customer.

Customer satisfaction is achieved when their exgbects are matched by what is offered
to them by the organization. It is important foe thrganization to listen to the voice of the
customers to ensure that is marketing, product&i), distribution and service truly meet the
expectations of the customers.

There are two distinct types of customers; theyeaternal and internal customers.

A) External Customers:

External customers can be defined as the one whohases the product of the
organization for end usage or for reselling or $e the product in his production process as raw
material.

B) Internal customers:
Internal customers are the employees of the orgtaiz As far as the top management
in concerned they have an obligation to keep imtlernstomers satisfied.

CUSTOMER PERCEPTION OF OQUALITY:

An American society for quality (ASO) survey on euader perceptiorof important
factors that influenced purchases showed the fatigwanking.
Performance
Features
Service
Warranty
Price
Reputation

oghkwbE

1. PERFORMANCE
» Performance of the product is the “fitness” theduw or service by the
customer at the time of sale.

e It indicates that the product can be used as suithow any further
modification.

» Availability, which is the probability that a procdiwill operate when needed.

» Reliability is the consistent performance of thedarct every time is used
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* Maintainability which is the ease of keeping the@darct operational is also

important.
2.FEATURE
Features are the secondary characteristics or afddéiies available with the core
product.

FOR EXAMPLE:
Primary function of an automobite transportation where as stereo system is a
feature.
3.SERVICE:
» Service is emerging as a method for organizationgiie the  customer added
value.
» The product may work fine but if the service whishattached to the product is
not managed properly then it will lead to customtissatisfaction.
FOR EXAMPLE:

Purchase of Air conditioner, the seller has to €dmyour home to install and run the
A/C machine. After that he must come and servieeAIC with regular internal and incase of
any problem immediately come and repair the problem

4. WARRANTY :
The warranty encourages customer to buy a ptaaservice by reducing the risk of the
purchase division.
5. PRICE:
Customer is willing to pay a higher pricedbtain value. he evaluating product and services
against those of its competitors who provides tleaigst value.
6. REPUTATION:
Find organizations by our overall expergemgth them.

Customer satisfaction is based on the emtkperience with the organization not just the
product.

FEEDBACK:

» Customer feedback must be continually solicited lmuothitored. Customer
continually changes. They change their minds, tegpectations and their
supplies. Customer feedback is not a one-time teffas a ongoing and
active probing of the customer’s mind.

IT ENABLES THE ORGANIZATION :
» Discover customer dissatisfaction.
» Discover relative priorities of quality.
» Compare performance with the competition.
* ldentify customer’s needs.
» Determine opportunities for improvement.

TOOLS USED:
1. COMMENT CARD —attach with warranty card.
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Comment cards are simple cards usually in the fofmrepaid postage
card which can be attached with the product maau#the warranty card.
or just included with the product the time of puasé.

n

Survey.
It is more effective and also popular tool for obitag opinions and
perceptions about an organization and its produmatisservices.
Customers are asked to furnish the answers retatéige quality of the
product and service.

w

Focus group
The focus group is like an in depth interview, gutcthat it involves a
group rather than an individual. It is a group mitew that tries to
stimulate people to talk freely about the produletsa typical focus group,
a few customers are invited to attend a group dsoun at a central
interviewing location.

4. Toll-free telephone numbers
Toll free phone numbers (1600 — in India, /800/888S) are an effective
technique for receiving customer feedback. Orgdinza can respond
faster and more cheaply to a complaint on receigicgmplaint call.

5. Customer visits

Company personnel visiting customers at their plaitleprovide valuable
information and feedback on the product.

6. The Internet
Web home pages and e-mails have become very pojhalse days that
they are fast replacing the conventional methodsedback mechanism.
Customers also find it very easy and cheaper toigeofeedback to the
supplier.

Using customer complaints:
Every single complaint should beegated, analyzed and acted upon for its represents.
Information on customer dissatiifan is received into

the organization at the highest level, thereby jgliag a fast response.

Complaints can be seen as oppibyttio obtain information and provide a positive
service to the customers.

Activities of the customer complaints:
e Investigate customer’s experiences by activelycgolg feedback both
positive and negative and then acting it promptly.
* Develop procedures for complaint resolution.

* Analyze complaints but understand that complaiotsiot always fit in
to neat categories.
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e Survey response is received a senior manager shouitact the
customer and strive to resolve them.

» Establish customer satisfaction measures and eahstaonitor them.

e Provide a monthly complaint report to the qualityuccil for their
evaluation and improvements.

SERVICE QUALITY
CUSTOMER SERVICE is the set of activities an orgatibn used to win and retain customer’s
satisfaction. It can be provided before duringfterahe sale of the product or exits on it's own.

ELEMENTS OF CUSTOMER SERVICE:

ORGANIZATION:
1. Identify each market segment.
2. Write down the requirements.
3. Communicate the requirements.
CUSTOMER CARE:
Meet the customer expectations.
Get the customer point of view.
Deliver what is promised.
Make the customer feel valued.
Respond to all the complaints.
Over respond to the customer.
10 Provide a clean and comfortable customer recejgtiea.
COMMUNICATION:
11.  Optimize the trade-off between time and persortehéibn.
12.  Minimize the number of contact points.
13.  Provide pleasant knowledgeable and enthusiastidogmegs.
14. Write documents in customer friendly language
FRONT-LINE PEOPLE:
15. Serve them as internal customer.
16.Hire people who like people.
17.Give them the authority to solve the problem.
18.Challenge them to develop better methods.
19.Be sure they are adequately trained.
20.Recognize and award performance.
LEADERSHIP:
21.Lead by example.
22.Listen to the front-line people.
23. Strive for continuous process involvement.

©Co~NoOA

CUSTOMER RETENTION
Whether retail or industrial customer, arenstantly watching out for better

cheaper products and when a competitor is abldfén the product better, that the customers
usually switch.
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Any organization should develop a very persomddtionship with individual
customers, so that they do not switch over to tdmpetitors.
CUSTOMER RETENTION represents the activities thhedpce the necessary
customer satisfaction that creates customers jgyattich actually improves the bottom line.

EMPLOYEE INVOLVEMENT
TQM requires everybody’s involvement in the procasd everyone should feel that the
company belongs to them. Employee involvement tesulimproved quality and productivity.

MOTIVATION:
MEANING/DEFINITION:

1. Motivation is a process that starts with a phygjalal or psychological deficiency or
need that activates behavior or a drive that isdiat a goal or an incentive.

2. Motivation is the result of processes internal amternal to the individual that arouse
enthusiasm and persistence to pursue a certaiseotiactor.

THEORIES OF MOTIVATION:
MASLOW THEORY
According to this theory every indivalus depicted as a wanting organism with a desire

to rise from one level to another level in the sbci Maslow suggests five levels for every
individual with differing needs at every level.

1. Basic or physiological needs
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The first need of a person is physiological in natyhysiological needs are the
necessities for survival. Once this need is satfisfithey no longer act as
motivators for the employee. These factors wherlahla are taken for granted
and employees look for the next level as motivators

2. Security or safety needs

Employees now strive to achieve the next level Whic safety needs. These
needs include safe place of work and job secwitych are very important for
employees.

3. Social needs.
Since a man is social being, he has a need to ¢pelod to be accepted by the
various groups. When social needs are dominantergop will strive for
meaningful relationship with others. He gets a fddreing rejected.

Conversely when an individual has an opportunitypgéoa part of a group by
feeling important and needed will motivate thatsper.

4. Esteem needs.
Self esteem needs are concerned with self respasrignition, self worth and
feeling of being unique.

5. Self-actualization.
Individuals in an organization must be given th@anpunity to go as far as their
abilities will take them. Many organizations have palicy of promoting
employees from within. This motivates employeesdotribute their maximum to
the organization.

HERZBERG’'S TWO-FACTOR THEORY:

He identified that people were motivated égagnition, responsibility, achievement and job
advancement. He labels these factors as motivation.

He also identified that bad feelings wereoagded with low salary, minimal fringe benefits.
Power working environment and ineffective supeonsi

These factors were labeled as dissatisfactidrygiene factor

It should note that the presence of exitirfBiygiene factors) results in dissatisfaction, but
the absence of motivating factor does not make eyepl! dissatisfied.
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DISSATIFACTION
EMPLOYEE MOTIVATION (HYGINE FACTOR)
Recognition Poor salary
Responsibility Ineffective leadership
Achievement Poor working environment
Job advancement Poor policies
EMPOWERMENT
MEANING:

Employee empowerment is making a person completsdgonsible for a particular task; the
individual who is empowered becomes the procesenown

In the empowerment the individual in givemmplete authority required to execute the
process and ownership is created.

Condition:
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» Everyone should understand the need for changeltitre and attitude.
* The system must change to the new paradigm.
» People should be provided with necessary resources.

Empowerment is an environment in which people hieeability the confidence and the
commitment to take the responsibility and ownerghignprove the process and initiate the
necessary steps to satisfy customer requiremeiitsnwieell-defined boundaries in order to
achieve organizational values and goals

TEAMS
T-together E-everyone A-achieve M-more

A team is defined as a group of people working tiogeeto achieve common objectives
or goals.

Teamwork is the cumulative actions of the teamrduwhich each member of the team
subordinates his individual interests and opinitonlfill the objectives or goals of the group.

TYPES OF TEAM
1. Process improvement team.
Here, five to six members from various disciplinéshe organization are brought
together to solve a problem. Usually the scopénefteam is limited to the work
unit.
The life cycle of the team is usually temporaryeTiam is disbanded after the
problem (process improved) is solved.

2. Cross-functional team
Here the team is constituted by the number of diffefunctional areas such as
production, engineering, marketing, finance, e gtmay also include customers
and suppliers.

3. Natural team.
This type of team is not voluntary in nature awds with other teams. Here all
members of the work unit are in the team and theg®ais also part of the team.

4. Self-management work groups.
They are an extension of natural work team witthtbetsupervisor. These teams
are the essence of the empowered organizationeTthams not only do the work
but also manage it.

STAGES OF TEAM DEVELOPMENT:

1. Forming.
. Forming is the fist and beginning stage of thedyele of a team.
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. A facilitator is appointed by the quality councildahe meets with
the senior management to charter the path theicoldf the
problem should take.

. Once team is assembled, a meeting is called andathiator
briefs the problem to the team, and then determihestype of
training the team members may need and identifa@propriate
team leader.

2. Storming.
* In this stage all members of the team are fullyraved the quality
problem they are faced with.

* They will be interested in proving themselves byibiing their
individual skills.

3. Norming.

* In this stage members have understood each otHerEveryone
knows each others strengths and weakness and l#gmland
limitations.

» The roles of the members are clearly defined, mmssand
objectives are clear and the course to be takenlt@ the problem
is also clear.

4. Performing.

* In this stage, the team members have understooprtiect better
and begin performing by diagnosing and solving fgois and
choosing and implementing changes.

BARRIES OF TEAM PERFORMING :

Poor training for the group members.

Improper reward schemes.

Lack of planning.

Lack of management commitment in monitoring thertgmogram.
Poor communication.

Too many members in team.

ogkwnE

Role of team leader:

Ensure the smooth and effective operation of thete
Handling and assigning the responsibilities.

Good record keeping.

Preparing and presenting the report.

Prevents other members from dominating.

Use positive interpersonal dominating.

Serve as a contact point between the team andqgtycd.
Monitors the status and accomplishments of membssuraing firmly
completion of assignments.

Prepares the meeting agenda i.e. time, date, docati

ONoOGOhWNE
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Role of team member:

Contributes best.

Sharing knowledge.

Listen carefully and ask question.

Negotiate important points.

Supports the decisions of the team.

Trust support concern for other team members.
Understands and is committed to team objectives.
Respects and is tolerant of individual differences.
Acknowledges and worker through conflict openly.
10 Carries out assignments between meetings sucbnaecting data observing
charting data and returning report.

11. Gives honest sincere appreciation.

©CoNoOOGOR~WNE

Recognition and reward:
Recognition and reward are basic motivational tamged to motivate employees to
encourage them to maintain and improve their ptdseal.
. Publicly acknowledging the contributions of an widual is called recognition.
. This acknowledgement may be in the form of a dedié or a verbal praise.
. On the other hand the rewards are tangible suchsdtsreward, gold coins etc
. Reward can be delayed but the recognition of th&ributions must be done
immediately.
Purposes:
1. Reward system reminds the continual improvementired for the TQM journey.
2. Serves as a platform for encouraging the supeope&nces.
3. Serve as a goal for the employee.
4. Serve as a morale booster.

Performance appraisal

Performance appraisal is the judgment of empl®ypeiformance in the organization.

Performance appraisal is defined to show the eyegls how they are doing. This serves
as a basis for promotion, salary increases etetid® are rated poorly should be allowed to
undergo special counseling and skill up-gradinggEmmer.

It should help people to assess themselves apibira.

Appraisal format:
1. Ranking- compares employees by ranking from highest tekiw
2. Narrative- gives a written description of employee’s strergtid weakness.
3. Graphic-indicate the major duties performed by the empdsyand rate each duty with a
sale, which is usually from 1(poor) to 5(excellent)
4. Forced choiceplaces each employee’s in a category with a peedeted percentage for
example excellent 10%, very poor 25%, grave 30%2t20, poor10%.
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PROMOTION
SALARY INCREASE

INCENTIVES

INDENTIFYING TRAINING NEEDS
IMPRORING SKILLS OF THE EMPLOYEE'S
TO IMPROVE EMPLOYEE PERFORMANCE
TO RATING THE CUSTOMERS.

CONTINUOUS PROCESS IMPROVEMENT
CPl is the care of TQM. ClI in the business pescas war as production process is
desired for the growth of the organization.
CPl is possible by

ogkwnE

Making all process effective and adaptative.

Accepting the change in the customer requiremerdgning ourselves to meet demand.
Improving the productivity by eliminating waste.

Permanently eliminating the ‘non-value adding atés’.

Our self with the best player in the field.

Using advanced tool like DOE (design of experimgntSPC, quality function

development etc .

JURAN'S TRILOGY

Juran’s trilogy consists of three managing psscquality planning, quality control and quality

improvement.

Quality planning:

The quality planning starts with identifyingtesnal customers of a business.

Identify who are the customers.

Determine the needs of those customers

Translate those needs into the business possibility

Develop a product that can respond to those needs

Optimize the product features so as to meet thenizgtions needs and
customer’s needs.

Quality Improvement

Quiality control:

Develop a process which is able to produce thezldt.
Optimize the process.

Prove that the process can produce the productr wmkrating conditions
with minimal inspection.

Transfer the process to operations.

The quality control involves checking the producgsoduced with
specification
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QUALITY IMPROVEMENT STRAREGIES

1. REPAIR:
There are two levels of repair.

a) In the first level the team or an individual wor§inn the process identifies the
problem and eliminates the root cause of the probl€his brings in permanent
solution for the problem.

b) In the next level the faulty product reaches thet@mer. The customer then indicates
that he has received a bad product and the prasledther replaced or repaired. This
is temporary solution to the problem.

c) Itis important to note that the repair strategil mot make the process better than the
original design.

2. CONTINUOUS IMPROVEMENT/ REFINEMENT:

Refinement is doing things a little bit, faster{tbg easier, or with less waste.

It is the process products and services are retjuice keep the quality
improvement process alive. But management maytdariotice the small improvement
and influence fail to reward the improvement efofThis will result in dissatisfaction
and loss of involvement.

3. INNOVATION :
The processes and products by innovative msthod
For example: automation of process

4. PARADIGM SHIFT (RE-INVENTION ):
When a company understands that the existing psesesannot ensure the
customer satisfaction it is better to reinventghecess.
PDSA CYCLE

STEWART developed the plan-do-check-act (PDCA) eyahd late Deming modified it to
plan-do-study-act (PDSA) cycle.

Act Plan

Study Do
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Plan: By managemenDo: By the operatorStudy: quality manageAct: management

Plan

Do:

Study

Act

It is important to establish the stage of the cleatogbe introduced.

Plan on how you are going to collect the informatabout the differences that
occur after the implementation of the plan.

What is to be done and how to achieve.

Put the plan into practice.

There may be changes that should only be measuszdang periods.

Record any unexpected event, problems and othenaifons. Star analyzing
the data.

Review and reflect on the data collected in theripres step

Find out whether there has been any improvemettigiprocess.
Did your expectations match the reality of whatpeped?

Find out what could have been done differently.

Carry out an amended version of what happened giuhe “Do" stage and
measure any differences

PROBLEM SOVLING METHOD FOR PROCESS IMPROVEMENT.

phase-1
identify the
h 7 oppertonity
ase -
p phase-2
plan for the
fotare analvyze the
PIOCess
— ]
phase-5 :\.
act plan phase-3
f;lﬂdaitd:'._ze B dvelupa;:he
e So0IlnTIion optim
St“'d'y do suplntiun
phase-S phase-4
ztudy the implemsant

result
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5s-concept
1. Seiko (Proper arrangements)
» This is the proper identification of materials, gupents and tools, data and
information which are necessary or not necessary,.
* Provide the necessary space for the required @ssacy items which you require
to perform the necessary task.

2. Seiton (orderliness)
» Each equipment, data or anything should be plaget$ iappropriate and unique
place.
* So that a simple eraser or pencil can be founthetsame place every time by
everybody in the organization.
» This reduces confusion and avoids wastages of time.
* The place in which it is stored should be easilyeasible and appropriate.

3. Seiso (Cleanliness)
» The shop floor should be free of wastage, oil spdbtton wastes etc.,
* The tools also should be clean, the machines shbeldlean and the entire
organization should be free from dirt and any umexgd objects lying around.
» Keep the work place clean and make data and infowmaasily available and
constantly updated in order to support decisionintak

4. Seiketsu (personal cleanliness).
* A person should be clean and his cloths shoulddancOnly a clean person can
be conscious about keeping his workplace cleamaatl
* Moreover unclean person present a work situatiomewsd-workers become
uncomfortable to work in.
* Personal cleanliness automatically creates a fabeircondition at work place
for physical and mental health, free from dirt,Iptants etc.

5. Shitsuke (Discipline).
» This may not only be the jobs related to the orgation but also personal work.
» Job discipline is the habit and skill developmenperform the job according to
standards, to observe company rules and policiak @es.
* This habit of discipline is developed as a resfilexcursing mental, moral and
physical strength.

KAIZEN
The philosophy that defines management role inticoausly encouraging and
implementing small improvements involving everyone.

It is the process of continuous improvement imnalsnincrements that make the
process more efficient, effective, under contral adaptable.

Improvements are usually that make the accongadisat little or no expenses
without sophisticated techniques or expensive ageig. It focuses on simplification.
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Kaizen is possible only when the management is tbhear the workers. It requires

an effective communication in both the directions.

KAIZEN REQUIRES THE USE OF THE FOLLOWING:

1.
2.

©ONO Ok W

The data about value adding and non-value additigtées.

The knowledge about various types of waster (Mudayer production, delay,
transportation, processing, inventory, wasted nmodiod defective parts.
Documentation of the operating procedure.

Principles of time study.

Following the 5s concept.

Fewer inventories — use JIT.

Mistake proofing- to prevent or detect errors.

Effective use of teams to solve problems and taavg the performance.

SUPPLIER PARTNERSHIP

The relationship between customer (company) thedsupplier. Customer and supplier

have the same goal to satisfy the end user. Betltdistomer and the supplier have limited
resources they must have work together as partoensiximize their return on investment.
Principles of customer-supplier relations:

Both the customer and supplier are responsibléhinquality control.

Supplier and customer should be independent of eter.

The customer must communicate to the supplier ahisuequirements.

There should be agreement with respect to quatitice, mode of delivery and
payment mode.

The supplier should supply quality materials thdk mgsult in customer satisfaction.
Provisions for the easy settlement of the disputes.

Mutual exchange of information.

PwnE
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PARTNERING

Meaning:

Partnering is a long-term commitment between @wonore organization for the purpose of
achieving specific business goals and objectiveayimizing the effective of each participants
resources.

Benefits

Al S

Improve quality.

Increased efficiency.

Lower cost.

Opportunity for innovation.

Continuous improvements of product and services.

KEY ELEMENTS OF PARTNERING:

1.

LONG-TERM COMMITMENT
* Long-term commitment provides the needed environnfien both partners to
work toward continuous improvement.
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* Problems require time to solve or process needtaohsnprovement.

» Each partner contributes its unique strengthehdgtocesses.

* Investment in new equipment or systems may be regui

* These must be a to far organization involvememnftibe CEO to the workers.

2. TRUST:

* Mutual trust forms the basis for a strong workietationship.

* Open and frequent communication avoids misdirectiord disputes while
strengthening the relationship.

* The parties should have access to each other Ilsgsipans and technical
information.

* They may share or integrate resources such asngaactivities, administration
systems and equipment.

* Both parties become mutually motivated when win-s@iution not rather than
win-lose solution.

3. SHARED VISION:
» Shared goal and objectives ensure a common direatid must be aligned with
each parties.
* Employees of both parties should think and actlieir common good.
» Understand each other’s business so that equitiglsision are made
* Sharing of business plan.

SOURCING

SOURCING is the process of identifying the supglifar the items required by an organization
for produce or manufacturing the product. Theretlaree types of sourcing

1. Sole sourcing
*  The organization is forced to use only one supplier
*  Only one organization producing the item.
2. Multiple sourcing:
» Two or more suppliers are available for the reqglitem.
* It eliminates dependency.
» Usually these suppliers are chose in term of pgaality and delivery.
» It will result in better quality low cost and bettervice.
» If there is a strike going on in one of the supfdicompany the manufacturer
need not wait for him.
3. Single sourcing
* Though there are number of suppliers available doparticular commodity
selecting a single vendor for the organizationujopty the item is called single sourcing.
* It results in long-term product.
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Supplier Selection

The company before going for selecting a supplieyuid finalize on “Make or Buy”

decision. The following questions must be answebefore proceeding with the

suppliers.

1. How critical is the item to the final product/ sex

2. lIs it possible to produce the item internally? De ave technology to produce it? If

not, can we develop it?

3. Are there any specialized suppliers for the item2&h we develop such a supplier?
Finally the decision is made to outsource, theofeihg points must be considered for evaluating
the suppliers.

a. The supplier’s ability to understand the managerpéiibsophy of the organization.

b. The technical expertise available now and thetghili cope up with the future technical
requirements.

c. The supplier’s ability to consistently supply tleswmaterials that meet the specifications
of the purchaser.

d. The supplier's ability to meet the demand and Bbito increase the volume of
production when demanded.

e. The credibility of the supplier in maintaining tberporate secrets.

f. System of delivery and communication systems abklevith the supplier.

g. The track record of the supplier with the company.

Supplier Rating.

To assess the performance of the suppliers withestdo quality, speed if delivery, and
service, the supplier rating is done. Suppliemais the process of categorizing the suppliers on
the basis of quality, prompt delivery, and services

1. Supplier rating enables the company to obtain aeradl rating of the
supplier performance.

2. It ensures complete communication with customeralbtie key areas.

3. It enhances the customer- supplier relationshigptmywiding an objective
feedback of the supplier’s performance.

4. It provides the supplier's with a factual record rofstakes, so that the
suppliers can eliminate them in future.

For example
Supplier Rating System. - Scorecard

Performance Characteristics
Quiality Prompt L Total
) . Communication Product
Supplier 40- Deliver Marks (for
bp I(\/Iarks) (20- y system (204 Technology 100 ( B
Marks) (20-Marks)
Marks) Marks)

Supplier —A 35 15 12 20 82
Suppler - B 30 20 19 10 79
Supplier - C 25 13 17 10 65
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The above the clearly show - the supplier —A haviraye score comparing with the B and C. so
it is conclude that the supplier —A is good perfance.

RELATIONSHIP DEVELOPMENT
Sustaining the relationship with the suppliersnmiportant after initiating the customer
supplier partnering process. To keep the relatipnahve and growing the following
activities are carried out.
1. Inspection
The purpose of this inspection process is to gairfidence in each other’s performance
and finally automating the inspection activity. Tédeare four phase in the inspection
process.
a. 100% inspection
b. Sampling inspection
c. Audit
d. ldentity Checks.
2. Training
It is always better to educate the suppliers oatwe expect from them and what quality
means to us in the business process. This is pessipb allowing the suppliers to undergo
training programmes conducted by the senior otfica customer’s sites.

3. Team Effort
In all the possible areas the teams must invatiieias from the suppliers side also. This
will enhance the understanding of the suppliers it role in the business process will be
clear to them.
The team meeting must be arranged at both theroestand the supplier premises.
4. Recognition
The customer should recognize the supplier's performance byrding them with a
place in the preferred suppliers list. A certifeaf contribution to the business must be
given to them. This recognition will surely develiye relationship between the customer
and the supplier

PERFORMANCE MEASURES
Performance measures are used to assess the eréaraf all those involved in the process.
Measures play an important role in the successituré of an organization. An organization
without performance measures is like a pilot ofplarying to locate the position and moving
forward without proper instruments.

Basic Concepts

Performance measures are used to carry out onererghthe following objectives.
. Identifying the business trends

. To identify the processes that requires impraxem

. Determine the profit and loss due to a process

. To calculate the gap between the actual andedeperformance.

. To gather information for assessing the indigidwand teams.

. To aid the decision making process with cordaté and information.

. To assess the performance of the company.

~No o~ WNPE

AVCCE - Department Of Management Studies - CEANATERIAL



37

TYPICAL MEASUREMENTS

Dye
of

S: No Element Performance Measures
Absenteeism, employee satisfaction, training cost time
01 Human ResourcesPE" employee, num_ber of accidents due to an empJ(_
number of complaints about an employee, numbe
suggestions received from each employee, etc.
Number of complaints received and rectified,
End User .
02 : . time taken to solve the problems,
Satisfaction . -
customer satisfaction index, etc.
Manufacturing Process capability of each machine, over the tiogage of
03 . .
Process SPC charts, machine downtime etc,
Development time for a product development
Process, number of constructive improvements
04 R&D ; .
made in an year by the department, expenditure,
etc
05 Suppliers Quality of delivered goods, promptness, service etc
Performance
Expenditure on training the sales force, new custsntist,
06 Marketing lost customers list, number of product enquiry <aer
week and successful sales per week, etc,
07 Administration Profit per employee, number of errors made in thgiress

transactions per day etc.,
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UNIT -1l

STATISTICAL PROCESS CONTROL (SPC)

What is SPC?

* SPC stands for Statistical Process Control
e SPC does not refer to a particular technique, @hgar or procedure

« SPC

is an optimization philosophy concerned withnticwious process

improvements, using a collection of (Statisticabls for
a.) Data and process analysis
b.) Making inferences about process behaviour
c.) Decision making
» SPC is a key component of total quality initiatives
» Ultimately SPC seeks to improve profits by

0 Improving product quality
Improving productivity
Streamlining process
Reducing wastages
Reducing emission
Improve customer service, etc.

O OO0 O0OOo

SEVEN TOOLS OF QUALITY
FLOW CHARTS

It shows the process of work i.e. the flow of mitleor information
through a sequence of operations. These diagraow 8te flow of the
product or services as it moves through the vanmasessing operations.

The diagram makes it easy to visualize the enyistesn, identify potential
trouble spots and locate control activities.

Improvements can be accomplished by changing, regummbining or
eliminating steps

For Example

Flow diagram for an order entry activity

Telephone > | Hold
Fax > Login Credit Contract
check review
Letter >
A 4
Schedule .
»/  Production
Inventory »/ production t
Check etc.,
Y
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RUN CHARTS
Run charts are simply plots of process characiesistgainst time or in
chronological sequence. They do not have statidtiasis, but are useful

in revealing.’
» Trends
> Relationship between variables.
12
10 /‘
A N N WA R
\ v
04 / \/ / \
02 X
0

0 20 40 60 80 100 120 140

PARETO CHARTS AND ANALYSIS
The 20% rule
Vilfredo Pareto (1848-1923)
» 80% of the wealth in Italy was held by 20% of the
production
» 20% of customers accounted for 80% of sales
» 20% of parts accounted for 80% of cost.. Etc.
Pareto principles states that
» PARETO charts show the most frequently occurriragdis
» Analysis of pareto charts help to make best usknofed resources by
targeting the most important problems to tackle.
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. CAUSE AND EFFECT DIAGRAMS
It was developed by Dr. Kaoru Ishikawa in 1943masdsometimes
referred to as an Ishikawa diagram or a fishborgrdim because of its
shape.

A cause and effect diagram is a picture composelhes and symbols
designed to represent a meaningful relationshipvdxe an effect and its
causes.

This tool helps to organize problem-solving effdois identifying all the
factors that might have caused the problem. Duiimgin storming
sessions, this diagram is used to organize the igeaerated.

A typical cause-and-effect diagram is shown. Thagdim shows the
various elements (cause) that would have causeaksmen the surface,
after the finishing process.

People Materials Arrangement
Hiring \Responsibility Commitmenyl

Qty Policy

<«

Specification <« Vendors

Costs
e

Jnspent  Customer geeds

Orientation
——>\_ . Training

A 4

X Quality
Controlled Improve
Design Devices - ment
Maintenance , (alibration Un controlled
Standards Quality Impact
_—
Equipment Measurement Environment

. HISTOGRAM DIAGRAMS
A histogram is a graph that displays the distributof data. A histogram is also

known as ‘frequency distribution diagram’. It isnstructed from the data
collected in a frequency table. A frequency taBla ichart that divides the range
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of data into several equal sections to compardréagiency of occurrence in each
section.

Uses of histogram

A histogram is used to show clearly where the nfi@gjuently occurring values
are located and the data is distributed. It is astool for determining the
maximum results. It enables the analyst to quickbualize the features of a
complete set of data.

Construction of histogram

A histogram may be constructed using the followsteps:

1. After the data collection, count the number of datlues collected.

2. Determine the range of the data. Range=Highesevalwest value.

3. Divide the data values in groups or classes andtdbe number of values in each
class. The following table shows the guidelineditade the data values.

GUIDELINES TO FORM CLASSES

Number of values

Number of classes

Number of values

Number of classes

Less than 50

S-7

100-250

7-12

50-100

6-10

More than 250

10-20

4. Now deter mine the width of the classes
Width of the classes=range/Number of classes seldodm the above table

5. Draw a frequency table for all values.

6. Construct a histogram based on the frequency tablethat, mark the class limits
on the horizontal axis and the frequency on th&cadraxis.

7. Finally write the title and number of values on thagram.

Types of histograms and their interpretations
The following patterns are very useful in timalgsis of data.
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(a) Bell-shaped histogram
| Bell-shaped | Symmetrical shape with a peak in mideeesenting a normal distribution. |

(b) Double-peaked histogram
Two normal distribution with two peaks in middledinating more than on
distribution at work.

Double-peaked
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© Plateau
| Plateau | Flat top, no distinct peak and tails intitigamore than one distribution at work
(d) Comb
| Comb | Alternative peaks showing possible errorsataaollection and analysis
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(e) Isolated peak

| Isolated peak | Two normal distributions suggestimg processes taking place at the same time.

(f) Edged peak
A normal distribution curve with a large peak ae@nd indicating errors in data
recording.

Edged peak
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(g) Skewed

Skewed

An asymmetrical shape positively or negatively skdwsually reflecting limits

D

in the specification on one side.

Error!

(h) Truncated

Truncated

An asymmetrical shape with a peak at the end. Usbaing a part of a normé

distribution with part of it having been removed.
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. CHECK SHEET

A check sheet is a form in table format prepareddoording data. Thus
the necessary information can be recorded by makictgeck mark on the
page. Check sheets are used in following ways:

1. Check sheets for recording data and making surveys
» Defective item check sheet
* Defect factor check sheet
» Defect position check sheet
* Process distribution check sheet
2. Inspection and validation check sheet

Product name...

Product no...
Process: publishing

DEFECTIVE ITEM CHECK SHEET

DAY
Defect 1 2 3 4 Total
A nin M I I 16
B [l N I [l 12
C [l HITHI | 1] I 21
D Il Hi Il 1 13
Total 16 29 8 9 62

A-spelling mistakes
B-grammar mistakes
C-mistakes in the page numbers
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D-punctuation marks

CONTROL CHARTS
A control charts is used to monitor a process ®isthe process output is
random. It helps to detect the presence of coatrtdl causes of variation.
It can also indicate when a problem occurred arné gisight into what
might have caused the problem. Control charts smeusgsed in detail in
the topic ‘statistical process control’.

A A
VoV

v

A control chart invented by WALTER A.SHEWRAT is thmost widely used tool in
statistical process control (SPC).

A control chart is a graph that displays data tadesr time and variations of this data.
The control chart is based on a series of randonpkes taken at regular intervals.

The chart consists of three horizontal lines tlahain constant over time: a centerline, a
lower control limit (LCL), and on upper control lit{UCL).

The center is usually set at normal design valire ICL and LCL are generally set at + 3
standard deviations of the sample means.

If a sample drawn from the process lies insidegh@#CL and LCL) limits, it means the
process is in control. On the other hand, if thenda lies outside these limits, then the
process is said to be out of control. So appropatrective action is necessary to eliminate
the condition.
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Types of control charts
The two basic control charts are:
(@  Control charts for variable-for measurable datahsas time, length, temperature,
weight, pressure etc.
(b)  Control charts for characteristics-for quantifiadita such as number of defects in a
glass bottle (air bubbles), typing error in repett.

Uses of control charts

The purpose of a control chart is to identify whie@ processes has gone out of statistical
control, thus signaling the need for some correcéigtion to be taken.
+ SCATTER DIAGRAMS

Scatter diagram is a graph that shows the degree dinection of
relationship between two variables. It can be Usefueciding whether
there is a correlation between any two variables.

Relationship between the temperature and the nuoflerors committed
per hour. High values of temperature corresponigigb number of errors
and vice versa. Higher values of speed corresporidw noise and vice
versa.

The higher the correlation between the two vargsee lesser will be the
scatter the points will tend to line up. On theasthand, if there were little
or no relationship between two variables, the gomould be completely
scattered.

Uses of scatter diagram

» The purpose of scatter diagram is, therefore tplayswhat happened to one
variable to another variable is changed.

» This diagram is used to understand, why particuaiations occur and how they
can be controlled.
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Types of scatter diagram

v

a) Positive correlation b) Negative correlation

v

v

v

C) No correlation d) Negative correlatioomay exist

v

e) Correlation by stratification f)curvilinear re lationship
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PROCESS CAPABILITY

Process capability compares the output of an mrobprocess to the specification limits
by using capability indices. The comparison is magdorming the ratio of the spread between
the process specifications (the specification “Wifitto the spread of the process values, as
measured by process standard deviation units (twegs “width”)

SIX SIGMA

Six-sigma strategy can be used in an organizatmrachieve incredible levels of
efficiency. The defects can be brought down tovallef 3.4 parts per million. This level is with
a shift of 1.%w. If the process can be cantered properly the veduebe still smaller (i.e. two
defects per billion).

The objective of the six-sigma quality is to redpcecess output variation so thasix standard
deviations lie between the mean and the nearesifispéion limit.

THE NEW SEVEN MANAGEMENT AND PLANNING TOOLS

The advanced tools that are used to manage arosg8dnality include the seven new QC

tools also known as the “ Seven Management anchPigiiools” or 7 MP Tools in the US.
. Identify a system owner and team members fan edtical system.
. Describe the system under study
. Identify all subsystems that contribute to thgaal system
. Define the interdependencies of the subsystems
. Prioritize the subsystems as to their contrdyutd the critical system

. Develop a detailed “as is” description of thiéical system. This includes identifying the
mterfaces between all system components as wetkpanding the level of detail for major
contributing subsystems.
7. ldentify obvious system deficiencies
8. Identify possible causes of system deficiencies
9. Establish “ basic line” measures for the syséeh major subsystems
10. Assess the performance of the system and miapsystems
11. Develop a “ should be” description of the systnd subsystems
12. Recommended changes to improve system andstabsperformance.

"ok~ wWPNE
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THE NEW SEVEN MANAGEMENT AND PLANNING TOOLS ARE

* AFFINITY DIAGRAMS

In affinity diagrams large volumes of data ishgaed and organized.
Ideas, opinions, and facts relating to a problem gmouped. A sequence or pattern
formation is the main aim. This is mainly used ddeessing issues such as customer
dissatisfaction etc. affinity diagram are tools f@rbal data. Its applications are to
organize into groups a large number of ideas, opgabout a particular topic.

English language speaking skills of students
Teachers Parents Students
Mother
o tongue Interest

2| 8 o 3 S

o] E o o o

=) © = = Q .

L 5 s 3 - Neighbor Fellow
hood Students

Example of an affinity diagram drawn to improve the English language speaking
skills of students

* INTER RELATIONSHIP DIAGRAM
The relationship between causative factors aneh tmain issue is
established. This tool helps us in identifying te&ationship between different factors,
which cause a problem or issue.
It also helps in determining the interrelationshgiween these factors. This tool
Is used to identify the major causes, which helgaiving a problem on the basis of
logical analysis and linkage of causes associatédtiae problem.

AVCCE - Department Of Management Studies - CEANATERIAL



52

Low cost raw
material

Good
Performance

Customer

Low cost
technolog

Long Lasting
Product

Good aesthetic
produc

Example of a relationship diagram drawn to improustomer satisfaction.

» TREE DIAGRAM
Tree diagram is listed as a tool for non- nupsrdata. It is used to show
the relationship between an issue and its compaglentents. Therefore a tree diagram breaks
down the issue into its component elements. Thes tigsol for operational planning after initial
diagnosis of issues.

Labour Welfare

Labour Wages

Expenses towards
labour wages

Facilities for
work force

Maximum Profit

Materials for

Maintenance

Expenses towards Consumables
material purchase

Materials for
infrastructure

_ development
Example of a tree diagram constructed to analyze gthmonthly ol___ _ _any

+ MATRIX DIAGRAM
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A matrix diagram consists of a set of columns amstorl he intersections of these rows
and columns are checked for determining the natndestrength of the problem. These
help us to arrive at the key ideas and determittiegrelationship and an effective way
of perusing the problem,

* MATRIX DATA ANALYSIS

*kkkk *kkkk
*kkkk *kkkk *kkkk *kkkk *kkkk
*kkkk *kkkk *kkkk *kkkk *kkkk *kkkk|
*kkkk *kkkk *kkkk *kkkk *kkkk *kkkk|
*kkkk *kkkk *kkkk *kkkk *kkkk *kkkk| *kkkk

Matrix data analysis

* PROCESS DECISION PROGRAMME CHART

It is method, which maps out conceivable events@mtingencies that can occur
in any implementation plan along with appropriaveirter measures. This tool is used
to plan each possible chain of events that neesttar when the problem or goal is
unfamiliar one. This is a qualitative tool.
Thus PDPC is useful whenever uncertainty exisespnoposed implementation plan.

Poonamalle koyambedu

O .

\ 4

Madras
Kanchipuram Q

Walajapet Padapai

Example of process decision programme chart for comuting between
Kanchipuram and Madras
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* ARROW DIAGRAM

Arrow diagram is tool to plan the most appromriachedule for the
completion of a complete task and its related ssk:tIt projects likely completion
time and monitors all sub tasks adherence to nagesshedule.

The total work or task is sub- broken down to sagks or activities. The sub
tasks and the total work is linked by arrows ardiagram is constructed to depict the

activities.
Acquire site obthikls
Feasibility study Prepare plan j8 e contract
A >

Arrow diagram of list of activities in a construction firm

-Measures of Central Tendency and dispersion,
-Population and sample,
-Normal curve,
-Control charts for variables and attributes
-Population and sample
-Process capability

Problems and solutions
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UNIT-IV
TQM TOOLS

BENCH MARKING

Introduction

Benchmarking involves management identifying tlestldfirms in their industry, or any
other industry where similar processes exist, amdparing the results and processes of those
studied (the "targets") to one's own results amutgsses to learn how well the targets perform
and, more importantly, how they do it

Bench marking is the comparison of the processek systems of a given business
function across companies. It is a way for managadsemployees to compare their functional
performance to that of other companies. It candimed as

* Measuring your performance against that of bestass companies

* Analyzing how (methods) the best achieve theirqrerince level.

* Using the information as the basis for evaluatiogryown targets, strategy and
applications.

e Involvement and improvements are not limited to Eyges. In some cases,
customers and suppliers are involving group proldeiwing.

DEFINITION

“Bench marking is the process of identifying, undgtanding, and adapting
outstanding practices from organizations anywherne the world to help your organization
improve its performance

The following is an example of a typical benchmagkmethodology:
1. Identify your problem areas —

Because benchmarking can be applied to any kasipeocess or function, a
range of research techniques may be required. iflciyde: informal conversations with
customers, employees, or supplieexploratory researchechniques such a®cus
groups or in-depthmarketing researclguantitative researclurveys questionnairesre-
engineering analysis, process mapping, qualityrobmtiriance reports, or financial ratio
analysis. Before embarking on comparison with otbrgranizations it is essential that
you know your own organization's function, proces$mse lining performance provides
a point against which improvement effort can be suezd.

2. ldentify other industries that have similar procesgs—

For instance if one were interested in improvingdaffs in addiction treatment
he/she would try to identify other fields that alsave hand off challenges. These could
include air traffic control, cell phone switchingtiveen towers, transfer of patients from
surgery to recovery rooms.
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Identify organizations that are leaders in these aras—

Look for the very best in any industry and in amumtry. Consult customers,
suppliers, financial analysts, trade associaticas] magazines to determine which
companies are worthy of study.

Survey companies for measures and practices

Companies target specific business processes dstaged surveys of measures
and practices used to identify business processnalives and leading companies.
Surveys are typically masked to protect confidéndi@a by neutral associations and
consultants.

Visit the "best practice” companies to identify lealing edge practices-

Companies typically agree to mutually exchangermation beneficial to all
parties in a benchmarking group and share thetsewithin the group.

Implement new and improved business practices
Take the leading edge practices and develop impi&tien plans which include

identification of specific opportunities, fundinget project and selling the ideas to the
organization for the purpose of gaining demonstrasdue from the process.

Types of benchmarking

Process benchmarking-

The initiating firm focuses its observation andastigation of business processes
with a goal of identifying and observing the bestqgtices from one or more benchmark
firms. Activity analysis will be required where tlobjective is to benchmark cost and
efficiency; increasingly applied to back-office pesses where outsourcing may be a
consideration.

Financial benchmarking —

Performing a financial analysis and comparing tsults in an effort to assess
your overall competitiveness and productivity.

Benchmarking from an investor perspective

Extending the benchmarking universe to also comfmapzer companies that can
be considered alternative investment opportunit@s the perspective of an investor.

Performance benchmarking—
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Allows the initiator firm to assess their competti position by comparing
products and services with those of target firms.

« Product benchmarking —

The process of designing new products or upgraalesirrent ones. This process
can sometimes involve reverse engineering whid¢bkimg apart competitors products to
find strengths and weaknesses.

+ Strategic benchmarking—

Involves observing how others compete. This typesisally not industry specific,
meaning it is best to look at other industries.

« Functional benchmarking —

A company will focus its benchmarking on a singlendtion to improve the
operation of that particular function. Complex ftions such as Human Resources,
Finance and Accounting and Information and Commatioa Technology are unlikely to
be directly comparable in cost and efficiency temansl may need to be disaggregated
into processes to make valid comparison.

+ Best-in-class benchmarking-

Involves studying the leading competitor or the pamy that best carries out a
specific function.

« Operational benchmarking —

Embraces everything from staffing and productiv@yffice flow and analysis of
procedures performed

Reasons to Bench Marking

* Its aims at a goal setting process to facilitategarison with the best

» To measure the relative performance of the orgéniza

* To analyze and determine how the best companydiasved its performance level
so that the same strategy can be followed.

» The information can be used to relatively evaluiateank our targets and strategies
presently followed.

e It aims at searching for industry best practices
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Bench Marking Concept

Bench Marking Process

What is our present] .| What are others
performance level? | "| performance levels?
How do we do it How did thev aet there

Creative
Adaptation

Break tY1rough
performance

The benchmarking process consists of five phases:

1.
2.

3.

Gap analysis between our own company practice®#uea superior practices
Assimilating and understanding the prevalent besatties in industries to find out
“What must be changed”

Recognizing and identifying the “bench marking part and studying there best
practices.

Executing and implementing bench marked practidesua own unit to achieve the
target.

Evaluating the results and outcomes to determinerevtve stand after implementing the
changes.
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1. ldantify wihat is to be benchmarkead.

1

2. ldantify comparative companibaes.

I

a3 Dataermine data collection mathod and

collect data.

4. Detarmina curren? parformanca “gaps.”

i

5. Project futlure performances leveals.

1

&. Caommunicale benchmark findings and
gain acceplance.

I

7. Establish funclional goals.

l

8. Devalop action plans.

I

9. Implement specific aclions and monitos

RO ess.
¥

10. Recalibrale benchmarks.

'

| « Laadership position attained

Practicas fully mtegrated into processas
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Planning.
The essential steps are those of any plan develpmbat, who and how.

» Earmark what is to be benchmarked?
* ldentifying the best competitor
Determine the data collection method and the startollecting data

- What is to be benchmarked?Every function of an organization has or delivers
“product” or output. Benchmarking is appropriate dmy output of a process or function,
whether it's a physical good, an order, a shipmaminvoice, a service or a report.

- To whom or what will we compare?Business-to-business, direct competitors are
certainly prime candidates to benchmark. But theynat the only targets. Benchmarking
must be conducted against the best companies aiaelss 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 wagsobtain required data — and most of
the data you'll need are readily and publicly aafalié. Recognize that benchmarking is a
process not only of deriving quantifiable goals &ngets, but more importantly, it's the
process of investigating and documenting the bektstry practices, which can help you
achieve goals and targets.

[. Analysis.

The analysis phase must involve a careful understding of your current process and
practices, as well as those of the organizationsibg benchmarked. What is desired is an
understanding of internal performance on which to asess strengths and weaknesses.

Ask:

+ Is this other organization better than we are?

« Why are they better?

« By how much?

« What best practices are being used now or can tiepated?

- How can their practices be incorporated or adafmedse in our organization?

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

positive or parity. The gap provides an objectiasid on which to act—to close the gap or
capitalize on any advantage your organization has.
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[I. Integration.

Integration is the process of using benchmark figgito set operational targets for change. It
involves careful planning to incorporate new praegdiin the operation and to ensure benchmark
findings are incorporated in all formal plannin@pesses.

Steps include:

« Gain operational and management acceptance of bemkhfindings. Clearly and
convincingly demonstrate findings as correct argedaon substantive data.

- Develop action plans.

« Communicate findings to all organizational levelsabtain support, commitment and
ownership.

1. Communicate benchmark findings and gain acceptan
2. Establish functional goals

l R

T4 .
Communication data for analysis Give acceptaocarialysis

[1l. Action.

Convert benchmark findings, and operational prilesigased on them, to specific actions to be
taken. Put in place a periodic measurement andsaseat of achievement. Use the creative
talents of the people who actually perform workksato determine how the findings can be
incorporated into the work processes.

Any plan for change also should contain milestdoesipdating the benchmark findings, and an
ongoing reporting mechanism. Progress toward beadhrfindings must be reported to all
employees.

V. Maturity.
Maturity will be reached when best industry pragsiare incorporated in all business
processes, thus ensuring superiority.
Tests for superiority:
« If the now-changed process were to be made avaitabbthers, would a knowledgeable

businessperson prefer it?
« Do other organizations benchmark your internal apens?
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QUALITY FUNCTION DEPLOYMENT

» ltis a structured method that is intended to tr@hand translate customer requirements,
that is, the

= Voice of the Customer

= Through each stage of the product development avdluption process, that is, through
the product realization cycle.

» These requirements are the collection of customesds, including all satisfiers,
exciters/delighters, and dissatisfies.

QFD is systematic and organized approach of taldingtomer needs and demands into
consideration while designing new products andisesv(or while improving existing products
and services)

QFD focuses on thevoice of the customer ’i.e. customer expectation or requirements. That's
why QFD is sometimes d€ustomer Driven Engineering’

Definition
Quality Function Deployment may be defined as atesy for translating consumer
requirements into appropriate requirements at estge, from research through product design
and development, to manufacture, distribution altestion and marketing sales and services.
Objectives
» To identify the true voice of the customer and & uhis knowledge to develop
products which satisfy customers
» To help in the organization and analysis of all tekevant information associated
with the project.
In short the QFD aims at translating the customer wice (or) requirements
into products specifications

QFD PROCESS

QFD is a team based management tool. Here customexpectations are used to drive the
product development process. In a typical QFD apptation, a cross functional team creates
and analysis a matrix linking customer wants and neds to a set of product and service
designs metrics that the company can then measurad control.
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Product planning

ith customer requirements)

Part
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Design
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Process planning
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L
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Production planning (End with

Prototype and production launch)

Production
Requirement

Manufacturing
operations
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Phase-|
Product planning
«¢ List of customer requirements (What's)
+¢ List technical descriptors (How’s)
+« Develop a relationship matrix between What and How
+«+ Develop an interrelationship matrix between How’s
+« Do competitive assessments

7

¢+ Develop prioritized customer requirements’

7

+«+ Develop prioritized technical descriptors

Phase- I
Part Development
+« Deploy QFD process down to sub- components level boterms of requirements and
characteristics
« Deploy the component deployment chart. Relate thigcal sub-component control
characteristics

Phase — I

Process Planning
+ Develop the relationship between the critical chimastics and process used to create
the characteristics

+ Develop the control plan relating critical conttolcritical processes

Phase-1V
Production planning

Y

% Tabulate operating instructions from process remént
+ Develop prototype and do testing
+« Launch the final product to the market.

There are many benefits to be realized by using Qlity Function Deployment (QFD),
including the following:

» Customer driven:
The focus is on customers’ wants, not what the @mphinks the customer
wants. The "Voice of the Customer” drives the dgwment process.
» Competitive analysis
Other products in the marketplace are examined, taadcompany product is
rated against the competition.

* Reduced development time

The likelihood of design changes is reduced asQR® process focuses on
improvements to be made to satisfy key customewireqents. Careful attention to
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customer requirements reduces the risk that chandebe required late in the project
life cycle. Time is not spent developing insigcént functions and features.

* Reduced development costs
The identification of required changes occurs eamlythe project life cycle.
Minimizing changes following production reduces raaty costs and product support
costs.

* Documentation:
A knowledge base is built as the QFD process isldmpnted. A historical
record of the decision-making process is developed

BENEFITS OF QFD

Promotes better understanding of customer demands
Improve customer satisfaction

Promotes team work

Facilitates better understanding of design intevas
Concentrates on design efforts

Introduce new design to the market faster.

Breaks down barriers between functions and degeatisn

YyYYYYTYYy

HOUSE OF QUALITY ( Tools of QFD)

House of Quality is a graphic tool for defining the relationshipveeen customerdesires and
the firm/product capabilities. It is a part of tkiiality Function Deploymen(QFD) and it
utilizes aplanning matrix to relate what the customer wants to how a firhat(tproduce the
products) is going to meet those wants. It looke & House with acbrrelation matriX as its
roof, customer wants versus product features amtie part, competitor evaluation as the porch
etc. It is based on "the belief that products sthdad designed to reflect customers' desires and
tastestl. It also is reported to increase cross functigmiagration within organizations using it,
especially betweemarketing engineering and manufacturing.

» The primary planning tool used in tR#D is the HOUSE OF QUALITY”

» The House OF Quality converts the voice of thetamsr into product design
characteristics

» QFD uses a series of matrix diagrams also cal@@dALITY TABLES' that resemble
connected houses.
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Basic structure of House of Quality

Vv
Interrelationship
between technical
descriptors
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Technical descriptions

(Voice of the organization)
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VI
Prioritized technical descriptions

The house of quality has six sections
Section —I
Customer Requirements

v The exterior walls of the house are the custonguirements
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v" On the left hand side, the voice of the custonmerthat the customer expect from the
product is listed.

Section — I
Prioritized Customer Requirements

v On the right hand side, the prioritized customeguiements or planning matrix are listed
v' Some of the listed items include customer benchkimgs customer importance rating,
target value, scale up factor and sales point.

Section —llI
Technical Descriptors

v" The second floor, or ceiling of the house contéigstechnical descriptors
v Product design characteristics, expressed in eegireterms, are located in this ceiling

Section — IV
Relationship Matrix

v' The interior walls of the house are the relatiopghetween customer requirements and
technical descriptors.
v" The relationship matrix correlates customer requiénets with product characteristics

Section -V
Trade —Off Matrix

v' The root of the house is the interrelationship leetwtechnical descriptors.
v Trade —off between similar and /or conflicting teial descriptors are identified.

Section — VI
Prioritized Technical Descriptors
v' The foundation of the house is the prioritized techl descriptors
v' Some of the items included are the technical beackimy, degree of technical
difficulty, and target value.
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Dresign Requirements

I e S

"a minimal loss at the nominal value, and an ewerdasing loss with departure either way from
the nominal value.” - W. Edwards Deming

The quality loss function is based on the workletgical engineer, Genichi Taguchi. This view

disagrees with the traditional (goalpost) view. Thlity loss function recognizes that products
falling between specific limits are not all equahe four following statements summarize

Taguchi’s philosophy.

1. We cannot reduce cost without affecting quality.
2. We can improve quality without increasing cost.
3. We can reduce cost by improving quality.
4 We can reduce cost by reducing variation. Whene wdo @ so,

performance and quality will automatically irope.
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O Taguchi defines Quality as “the loss imparted by th product to society from the
time the product is shipped.”

O LOSS = Cost to operate, Failure to function, mainteance and repair cost, customer
satisfaction, poor design.

O Product to be produced “being within specification”

Taguchi's Traditional

When a product moves from its | There is Good or Bad Products only as per
Target will cause the loss even | Limits

if the product lies or not within
Limits

Taguchi’s Vs Traditional Approach

Taguchi’'s Loss Function

+ Taguchi’'s defines quality as “the loss impartedhmry product to society from the time
the product is shipped”

¢ This loss includes costs to operate, failure tefioam, maintenance and repair costs,
customer dissatisfaction, injuries caused by pesigh and similar costs.

+ Defective products/ parts that are detected, repgagworked, or scrapped before
shipment are not considered part of this loss

+ The essence of the loss function is that whenepeo@uct deviates from its target
performance, it generates a loss to society. s is minimum when performance is
right on target, but it grows gradually as one d&s from the target.

+ Therefore the loss function philosophy says thaafmanufacturer, the best strategy is to

produce as close to the target as possible, rdtharaiming at “ being with in

specifications”

Taquchi’s Quadratic Quality Loss Function

O Quality Loss Occurs when a product’s deviates frontarget or nominal value.
O Deviation Grows, then Loss increases.
O Taguchi’'s U-shaped loss Function Curve
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Taqguchi’'s U-shaped loss Function Curve

»

crap or Rework Cost.
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Formula to find Taguchi’s Loss Fn
Taguchi uses Quadratic Equation to determineCasse

L (X) = k (x-N)2

WhereL (x) = Loss Function,

k = C/d?2 = Constant of proportionality,

where C —Loss associated with sp limit

d - Deviation of specification from target value
x = Quality Features of selected product,
N = Nominal Value of the product and

(x-N) = Tolerance

Problem

A part dimension on a power tool is specified as2320.25.Company records show+0.25
exceeded & 75% of the returned fo replacement. Gbeeplacement is Rs.12,500.Determine
& QLF

A part dimension on a power tool is specified as2320.25.Company records show+0.25

exceeded & 75% of the returned fo replacement. Gbeeplacement is Rs.12,500.Determine
& QLF
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MAINTENANCE

Maintenance is defined as the management, coamdlgxecution and quality
assurance of activities, which ensure the achiemeofeoptimum availability and performance
of a plant in order to meet business objectives.

Types of Maintenance

+ Corrective or breakdown maintenance
It implies that repairs are made after failure @fcimine or equipment
% Scheduled or routine breakdown
It is a stitch-in-time procedure aimed to avoidbrgakdowns
+ Preventive maintenance
It is carried out before the failure arises (ofpprto the equipment
actually breakdowns. E.g. Overhauling & Periodikegp
Predictive maintenance
Equipment Condition evaluated periodically and rrenance carried out

0.0

TOTAL PRODUCTIVE MAINTENANCE
TPM is a partnership between the maintenance and duction
organization to improve product quality, reduce wase, reduce cost, increase
equipment availability and improve maintenance stag.

Total productive maintenance (TPM) is the systetnettecution of maintenance by all
employees through small group activities

The dual goals of TPM are zero breakdowns and defects.

TPM improves equipment efficiency rates and redwoss. It also minimizes inventory
costs associated with spare parts.

TPM is concerned with the fundamental rethink adibass processes to achieve
improvements in cost, quality, speed etc.

vV VYV V¥V

OBJECTIVES OF TPM
1. Toimprove equipment effectiveness.
2. To achieve autonomous maintenance
3. To plan maintenance
4. To train all staff in relevant maintenance skills
5. To Zero Breakdowns
WHAT ARE THE 6 BIG LOSSES?

1. Breakdown Long interruptions, expensive repairs

2. Setup and changeover Taking much longer that needed

3. Idling and minor stoppages Hard to quantify, add up to big losses

4. Reduced speed Equipment cycle times have gradually
deteriorated

5. Defects and rework Quality losses and unhappy customers
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Start up losses Toeo long to get to steady state after a
Change

CONCEPT OF TPM

7
°

AN N N N NN A Y NN

TPM is that everyone from the operator to top menaent is responsible for

maintenance activities

Under TPM operators no longer limit themselvesitgpdy using the machine and calling

the technician when a breakdown occurs. Operaemsnspect , clean, lubricate, adjust
and even perform simple calibrations on their respe equipment.

In TPM s management should also show interest fa dancerning equipment uptime,
utilization and efficiency.

Everyone understands that zero breakdowns, zesxtdedind maximum productivity are
goals to be shared by everyone under TPM

TPM cannot implement overnight. Normally it takesaganization at least two years to
set and effective TPM system in place.

Activities carried out in small teams with specitiasks. Every level in the overall

organizations must be represented by a team or more

TWELVE STEPS FOR TPM DEVELOPMENT
Announce top management about the decision todnt® TPM
Launch education and campaign to introduce TPM
Create organization to promote teams
Establish basic TPM policies and goals
Formulate basic TPM policies and goals
Hold TPM kick off
Improve effectiveness of each piece of equipment
Develop an autonomous maintenance programme
Develop a scheduled maintenance program for thaterence department.
10 Conduct training to improve operation and mainteeaskills
11.Develop early equipment management program
12.Perfect TPM implementation

CoNoOR~WDNE

BENEFITS OF TPM
Increased equipment productivity
Improved equipment reliability
Reduced equipment downtime
Increased plant capacity
Extended machine line.
Lower maintenance and production costs
Approaching zero equipment — caused defects
Improved teamwork between operators and mainternaeagle.
Enhanced job satisfaction
Improved return on investment
Improved safety
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FAILURE MODE AND EFFECT ANALYSIS

Introduction

® Failure Mode Effect Analysis is an analytical techigue that goes in for combining
Technology and Experience of people to identify faseen failures in a product or
process and planning to eliminate the Failure.

MEANING
Failure mode and effect analysis (FMEA)also known a risk analysis is a preventive
measure to systematically display the causes,teféew possible actions regarding observed
failure.

The objective ofFMEA is to anticipate failures and prevent them fronsusing. FMEA
prioritise failures and attempts to eliminate tlegiuses.

FMEA is an engineering technique used to definentiy and eliminate known and/ or
potential failures, problems, errors which occuthe system, design process and service *
before they reach the customers’

TYPES OF FMEA
Major Classification
® Design FMEA
® Process FMEA

Sub Classification

® Equipment FMEA
® Maintenance FMEA
® Service FMEA

® System FMEA

1. Design FMEA
v Design FMEA involves the analysis of the potenfégdlures of product or service
due to component or subsystem unreliability

v Design FMEA is to establish priorities based onested failures and severity of
those failures.

2. Process FMEA
v" Process FMEA involves a failure analysis of a nfacturing process.

v" The process FMEA is used primarily to identify ared critically of control and to
emphasize the design and more reliable.
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FAILURE RATE

® Products follow a pattern of failure.
® There is no information about the reliability (iFailure) of the product.
® Failure Rate is a constant is known period of failoan be found out using Exponential

Distribution
Rt =e -t Rt = Reliability of survival
Rt=e-t# t = Time for operation without failure

A = Failure rat® = Mean time to Failure

BENEFITS OF FMEA
* Improve product/process reliability and quality
* Increase customer satisfaction
» Early identification and elimination of potentiaigaluct / process failure modes.
» Prioritize product /process deficiencies
» Capture engineering/ organizational knowledge
» Document and track the actions taken to reduce risk
» Provide focus for improved testing and development.
* Minimize late changes and associated cost.

FMEA PROCEDURE
1. Describe the product/process and its function

2. Create a block diagram of the product/ process:
It shows the relationship of components and eistads a structure, which the
FMEA can be developed.

3. Complete the header of the FMEA form worksheet.
Changing team leader, team members if it's needed

4. List product/process function

5. ldentify failure modes
A failure mode is defined as the manner in whictoenponent, subsystem,
system, process, etc., could potentially fail teetrtbe design purpose.
Examples of potential failure modes include- osion, torque, fatigue,
deformation, cracking, electrical short or open hpdrogen embitterment.’

6. Describe the potential failure effects:

A failure effect is defined as the result of dus mode on the function of
the product/process as perceived by the customer

Examples of failure effects include: injury to theer, impaired operation,
poor appearance, odors, noise and degraded perfoema
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7. Establish the numerical ranking for the severity ofthe effect.

8. The CIASS columnis used to classify any special product charadiesisfor
components, sub-systems, or systems that may eeggilitional process controls.

9. Identify the potential causes/ mechanisms of failu.
Example:- improper torque applied, improper ofega conditions,
improper alignment, excessive loading etc.,

10. Enter the probability factor.
A numerical weight should be assigned to ezamse that indicates how
likely that cause. (i.e., probability of the causeising)

11.1dentify current control
12. Determine the likelihood of deduction

The likelihood of detection is also based on a 1Q scale, with 1 being the

certain of detection and 1- being the absolute daicey of detection.

13.Review Risk Priority Number (RPN)

The risk priority number is defined as the prodofcEeverity(S), Occurrence
(O), and detection (D) rankings

i.e., RPN = Severity x Occurrence x Detection
14. Determine the recommended actions

15. Assign responsibility and a target completion dfte these actions. This makes
responsibility clear cut and facilities tracking

16. Indicate actions taken..

17. Update the FMEA as the design or process chatigesssessment changes or new
information becomes known.
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UNIT-V
QUALITY SYSTEMS

International Organization for Standardization ()S®@as established in 1946 in Geneva,
Switzerland.

International Organization for Standardization@)Rlefine the term quality systems as follows:

“The quality systems are the organizational stngsguresponsibilities, procedures, processes and
resources for implementing quality management.”

ISO -9000 and ISO- 14000

The ISO 9000 family primarily concerned with “qugliManagement”. This means what the
organization does to fulfill.

- The customers quality requirements

- Applicable regulatory requirements, while aiming to

- Enhance customer satisfaction and

- Achieve continual improvements of its performant@ursuit of these objectives.
The ISO 14000 family primarily concerned with “eronmental management”. This means what
organization does to?

- Minimize harmful effects on the effect on the eomiment caused by it activities, and
to
- Achieve continual improvement of its environmergeafformance.

Reasons for implementing a Quality System that@on$ to an 1ISO standard

* Improved employee involvement (average gain is 100%

* Improved housekeeping (average gain is 140%)

* Improved decision making based on facts and datxdge gain is (5%)
* Improved customer satisfaction (average gain is)55%

* Improved safe working (gain is 45%)

* Reduced customer complaints (about40%)

* Reduced inspection efforts (about 45%)

* Reduced quality cost (about 50%)
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SELECTION OF ISO STANDARDS:
An organization can use the decision tree forcsiele of 1ISO standards

/Is the organization engag}d
in design/development in I—[GO for ISO 900%
addition to production and

servicing?

- /

qs the organizati?

T i _I'[ Go for ISO 9002}
production and
S servicing? D

L

(Is the organizatioﬁ
involved in final ,[ Go for ISO 9003}
testing?

- J

ELEMENTS OF CLAUSES OF ISO 9000:
(QUALITY SYSTEM REQUIREMENTS):

The elements of ISO 9000 must be understood fr guccessful implementation in an
organization. The following are the twenty elemesftguality managements.

1. MANAGEMENT RESPONSIBILITY:

» The management should define and documents itgyjpalicy and objectives.

* The responsibility, authority and interrelationsadifemployees should be clearly
defined.

 The management should provide adequate resourcestiynal verification
activities.

 The management should nominate management repaigensuch as quality
director or quality manager to coordinate the dqualctivity.

* The management must periodically review the effectess of the quality system
and keep record of the same.
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. QUALITY SYSTEM:

» The organization should document, establish anditaiai a quality system.

* The documentation of quality system includes prajp@an of quality manual,
procedures, process work instructions, workmansBipndards, drawing
specifications and relevant quality records.

. CONTRACT REVIEW:

* This element states that the customer’s requiresnéhe contract) should be
formally reviewed to ensure that the supplier igadde in terms of both technical
and organizational requirements.

* The records of those reviews should be properiyntaaied.

. DESIGN CONTROL:

* This element requires that the design process dhmidocumented and planned
correctly.

» Both the design inputs(like specifications) and design outputs(like drawings)
should be identified and documented.

» The supplier shall review the designs to ensuré ttie outputs meet the input
requirements and that any changes to the desigraaperly controlled.

. DOCUMENT CONTROL:

* The ISO 9000 quality management system is totatyudhented system.

* This element explains the method of documentatagproval and issue of all
guality documents.

* The various documents include quality manual, dqualystem procedures, work
instructions quality plans and quality records.

. PURCHASING:

* This clause addresses relating to assessment obrswéictor, purchasing data,
verification of purchased components, materials anocedures there of are
specified.

* The suppliers must have4 procedures for maintairiisigof approved sub
contractors, deleting sub contracting etc.

* This clause on purchasing/sub-contracting is apble to raw materials,
purchased components, sub-contracted componenth e likely to affect the
product.

. PURCHASER SUPPLIED PRODUCT:

(Control of customer supplied product)

* In many situations the customer supplies variousdycts. For example, in
construction work, the customer may supply cemerd ateel. This clause
explains how a system has to be laid down for icispe, storage and usage of
customer-supplied products.

» This also lays down the responsibility for prevegtdamage or loss and the same
to be recorded and reported to the customer.

. PRODUCT IDENTIFICATION AND TRACEABILTY:
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» This clause lays down the requirement for the pcodu services to be correctly
identified throughout the production process.
» Trace ability means the method by which the itemloaidentified.
9. PROCESS CONTROL:
* This clause specifies that the supplier shall iderind plan the production and
installation processes, which directly affect thealdy.
» According to this clause, each process has to Ibforpged under controlled
conditions. Controlled conditions mean the follogin
I. Quality system procedure (QSP) to describe how @acbess is carried
out.
ii. Compliance with relevant codes/ standards and tyyzsins
iii. Monitoring and control of specified process parargetand product
characteristics.
iv. Approval of process a specified in quality system.
v. Maintaining workmanship standards in terms of repneative samples,
sketches, photographs, details write ups etc.,
vi. Continuous monitoring to ensure continuing proccmsablllty
10.INSPECTIONS AND TESTING

* Receiving inspection and testing- to ensure the quality while at the time
of receiving the products from purchaser.

* In-process inspection and testing +o0 ensure the quality at the time of
processing of the product/ services

* Final inspection and testing— to ensure the quality at final stage
(Finished product) of the product/ services.

11.INSPECTION, MEASURING AND TESTING EQUIPMENT (IMTE)

» Identify the measurements to be made and the anctequired.

» Selecting appropriate inspection, measuring artcetgipments

» Calibrating the measuring equipments and test dsvic

* Maintaining calibration records for inspection, m@ang and test
equipments.

12.INSPECTION AND TEST STATUS
» This clause explains how the systems should bedaidh to indicate
that the product has been inspected and tested@rfdrms or does
not conform to specifications at various stagegroduction.
13.CONTROL OF NON CONFORMING PRODUCTS
* This clause lays down how action should be takeat ttoes not
conform to specifications.
* This control includes identification, documentatiomvaluation,
segregation and disposal of non-conforming product.
» This part of the standard is sometimes referredstdhe calibration
section.
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14. CORRECTIVE AND PREVENTIVE ACTION

* This clause explains the systems for removing &cuad potential
non-conformities.

» Corrective action includes effective handling oftmmer complaints
investigation of the cause of non-conformity arsdrémoval.

* Prevention action is taken to ensure that non-camfg does not
occur. This is done by continuous study and anslydi various
sources of information.

15.HANDLING, STORAGE, PACKING PRESERVATION AND
DELIVERY
* This clause explains how the supplier ensures thate is no
degradation of quality of product due to handlingtorage,
preservation, and delivery at different stagesrofipction.

16.CONTROL OF QUALTIY RECORDS.

* The records of the performance of the quality systeontract review,
sub contractor assessment, test records, calibrdta etc.,) should
be established and maintained.

» These records are essential for assessment offdativeeness of the
quality system by the internal/ external certifioat audits and
management reviews.

17.INTERNAL QUALITY AUDIT

» This clause describes the self-evaluation mechanitiese are carried
out by the suppliers own people trained for theppse.

* These audits are used to verify the effectivenéfiseoquality system.

* The audit result should be documented and repaotede concerned
mangers to take any identified corrective action.

18. TRAINING
* This clause describes how training needs of perdoare identified,
organized, implemented and monitored.
» Appropriate records of all training should be mainéd.
» Training pertains to professional training as wall training for
maintenance and implementation of quality system.
19. SERVICING

* This clause explains how servicing will be plannmad executed
wherever it is a specified requirement.
* Record of service provided should.

20.STATISTICAL TECHNIQUES
* This clause describes that the organization hasldntify the most
useful statistical techniques (such as pareto aisalyhistograms,
PERT, etc.,) for its operations.
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IMPLEMENT OF QUALITY SYSTEMS (STEPS TO REGISTRATIQN

Top management commitment.
Appoint the management representative
Awareness

Appoint an implementation team.
Training

Time schedule

Select element owners.

Review the present system

. Write the documents

10.Install the new systems
11.Internal Audit

12.Management Review

13.Pre assessment

14.Registration

15. Award of ISO 9000 certificate.
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DOCUMENTS TO BE PREPARED

1. Quality Policy Manual.

2. Quality System procedures (QSPs)
3. Work Instructions (Wis)

4. Records/ Formats/ Forms

the above system documentation can be viewed mesadhy containing four levels as shown in

the below diagram.

WHY Define WHAT will be den

Stated once

Policy
. WHO
Procedures ~ WHEN
WHERE
HOW Work instructions
<+ .
Or practices
Records or proof —» Evidence
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1. QUALITY POLICY MANUAL
» Quality policy manual is the first level of docunt&tion. This is the

documentation that defines “what will be done “ &why”.

» The policy manual communicates the quality poliog abjectives of
an organization.

» This manual is a living document. Because it réflelce current
system being followed in the organization.

2. QUALITY SYSTEM PROCEDURES
» These procedures describe the methods that wilsbd to implement
and perform the stated polices.
» These procedures define who should perform spdeiiks, when the
task should be done, and where documentation withhde.
» These procedures are confidential documents adridp@nization and
therefore need not be revealed to outsiders.
3. WORK INSTRUCTONS
» It gives details of flow individual work processgar example,
machining welding, casting etc.,) are carried ottiivv a company.
» It also specify how the work should be done; whoutth undertake
the work and what records are to be maintained.
» The work instructions should be written by the eoypk who
performs the task.
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