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Abstract- For achieving the global competitiveness and
operational excellence in the current market condition, the
organizations are bound to produce high quality products at
the lowest possible costs. Productivity and quality are being
the most important focus for each manufacturing
organization. In this paper, different types of quality
improvement tools and techniques are analyzed aiming to
better quality and customer satisfaction. For achieving
continuous quality improvement, different types of techniques
are used like; Total Quality Management (TQM), 7 Quality
Control tools, Root Cause Analysis, Plan-Do-Check-Act
(PDCA) Cycle etc. The methodology for quality improvement
may start from customer complaints, or their feedback. The
most important task for the manufacturing industries is to
identify critical problems due to poor quality, root cause
analysis, selection of appropriate technique for improvement
and finally long term implementation in the manufacturing
system.
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1. INTRODUCTION

In the current scenario, there has been continuously
increase in the global competition among the various sectors
as a result of fast and frequent technological changes across
the world. In this competitive market, industries have to
continually seek the best practices in order to improve the
processes, products, services and competitive costs. For that,
industries should also have to focus on the quality
improvement continuously. As a result, industries have
commited substantial resources to develope measures such as
defect rates, response time, delivery commitments, evaluation
of products services and operation performances. (M Ahmed,
2006)

There are many definitions of Quality; but the widely
accepted definitions are ‘Fitness for use’, ‘Conformance to
requirement’ and ‘the totality of characteristics of an entity
that bear on its ability to satisfy stated and implied needs’.
And in the meantime there are different quality models like
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the Deming Price, the Balbridge award, the EFQM excellence
model etc.

Continuous quality improvement can reduce the
number errors that occurs in the organization. Defective
products and mistakes made when providing services are
examples of errors that can be costly. Because small
companies cannot produce goods and services in mass
production like larger companies, errors will be especially
costly. Focusing on continuously identifying potential sources
of errors and fixing them can avoid problems that might
otherwise crop up over time. Continuous quality improvement
can result in decreased in productivity in the short term as
businesses implement better processes, but it can lead to
increased productivity in the long term. For example, a small
business that revises its production processes might have to
shut down production for a day to implement the
improvements, resulting in a day of lost production. After the
changes take effect, though, the company might have fewer
production slowdowns and higher productivity. Small
businesses often have difficulty in competing with larger
competitors that are able to mass produce products at low
costs. Continuous quality improvement is a business
management system that companies of all sizes can employ
and it also focuses on identifying sub-optimal processes in a
business and changing them to reduce defects and improve
quality.

Continuous quality improvement process assumes
and requires that a team of experts together with the company
leadership actively use quality tools in their improvement
activities and decision making process. (Mirko Sokovié,
2009). As the global economic condition changing in a rapid
motion, generally in an industry more focus is given on profit
margin, customer demand for high quality product and
improved productivity. (Md. Mazedul Islam, 2013)

Now a days, there are lots of quality assurance and
quality management tools are available, so the selection of the
most appropriate tools is not always an easy task. Quality
assurance and management tools cannot cure of all the quality
problems but they certainly are a means to solve the problems.

Www.ijsart.com



IJSART - Volume 4 Issue 1 - JANUARY 2018

Hence, it needs to emphasized that the tools can be used in the
right manner. Therefore, it is improtant to know that how,
when and which particular tools should be used in the problem
solving or improvement process. (Mirko Sokovi¢, 2009)

The main objective of the study is to identify the
problem for improvement by doing systematic analysis. To
find the root cause of the problem and try to achieve
excellence in the manufacturing processes by using quality
improvement techniques. By using these all quality control &
improvement techniques, increase in the production and
quality as well as performance of the procedure. And also
reduce the rejection, rework and overall manufacturing costs.

1. LITERATURE REVIEW

This study is to identify the problem for improvement
by doing systematic analysis. To find the root cause of the
problem and try to achieve excellence in the manufacturing
processes by using quality improvement techniques. By using
these all quality control & improvement techniques, increase
in the production and quality as well as performance of the
procedure. And also reduce the rejection, rework and overall
manufacturing costs. The review study is carried out according
to tool / techinque used for qulaity improvement. The
techniques reviewed are TQM, 7 QC tools, Root cause
analysis, and PDCA cycle.

11l. TOTAL QUALITY MANAGEMENT (TQM)

The literature presents so many definitions and
descriptions of TQM that sometimes it seems that each author
has its own definition and each organisation has its own
implementation. However, TQM discussion is not complete
without acknowledging the work of the five best known
‘quality gurus’ or TQM experts: Deming, Juran, Feigenbaum,
Crosby and Ishikawa. This review revealed that they all
agreed on the importance of the following six key elements:
customer satisfaction, cost reduction, leadership and top
management commitment, training and education, teamwork
and organizational culture. (Watson, 1995). TQM can be
defined as a set of techniques and procedures used to reduce or
eliminate variation from a production process or service-
delivery system in order to improve efficiency, reliability, and
quality. (Steingrad, 1993)

TQM is also defined as a philosophy, management
tool and a set of principles which guides every member of
organization who involved in the continuous improvement
process to meet customer satisfaction. For providing services
to customers with high quality products, TQM concept
requires an effective involvement of all members of
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organization in decision making because their participation
and contribution are considered as a critical role in all business
activities. However, there is no standard methodology as to
how TQM should be implemented. The organization
committed to customer satisfaction through continuous
improvement varies from organization to organization and
also from country to country, but it has common principles
that can be applied to secure market share, increase profits and
reduce costs. (Rahman, 2009). In brief, TQM is the
management of quality throughout all members of
organization. The organization must satisfy internal and
external customer needs and then use strategic planning
including all functional areas to achieve strategic goals.

The key idea of TQM is that an integral part of the
production process must be quality control. It includes
continuous improvement to remove waste, doing the things
right at first time (no inspection needed), and quantitative
measurement to analyse deviations. The purpose is to reduce
overall costs by preventing unnecessary rework jobs and to
satisfying customer needs and expectations of high quality.

IV. SEVEN QUALITY CONTROL TOOLS

During the Quality revolution in Japan, the seven
quality tools were first popularized by Dr. Kaoru Ishikawa of
Tokyo University. He did not invent all of these tools, some of
these were already in use since 1900s, but he took all these
seven tools and made a set of these seven tools and named it
“the basic seven tools of quality”. That’s why these tools are
also called as Ishikawa tools of quality. These tools are also
known as basic quality tools because these tools are suitable
and easily understandable for people, required less formal
training and can be used to solve the majority of quality-
related issues. (Muhammad, 2015).

These seven quality tools which are basic for all other
tools are: Flow chart, Pareto diagram, Check sheet, Control
chart, Histogram, Scatter plot, and Cause-and-effect diagram.

These simple but effective tools of improvement are
widely used as problem-solving methods. These tools are used
as graphically analysis and as general management tools in
every process between design and delivery. The challenge for
the manufacturing and production industry is for: Everyone to
understand and use the improvements tools in their work.
Some of the the seven tools can be used in process
identification and/or process analysis. One possible approach,
is presented in Figure 1. where Pareto and Cause and effect
diagrams are common and essential in both processes
(identification and analysis). (Mirko Sokovi¢ J. J., 2009)
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Identification
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Pareto diagram
ITITITIIIT S Control chart
Cause and effect diagram
Check sheet Scatter plot
Figure 1

According to EOQ (European Organisation for
Quality), the current approach for using 7QC tools, is shown
in Fig. 2. The process of data acquisitions includes three tools
(Check sheet, Histogram and Control chart), and the process
of analysis includes another four tools (Pareto diagram, Cause
and effect diagram, Scatter plot, and Flow chart). There is a
distinction between the two approaches represented in Figs. 1
and 2. The approach shown in Fig. 1 is much older (1990) and
therefore, there are some key distinctions. Some tools which
are now used only for analysis were at that time considered as
tools for identification or for both processes (identification and
analysis). But even then scientists were attempting to find
appropriate utilizations of each tool in different processes and
methodologies of improvement. (Mirko Sokovi¢ 2009)

Cause and effect diagram
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Figure 2: Seven Quality Control Tools / techniques
V. ROOT CAUSE ANALYSIS

Root Cause Analysis (RCA) is a comprehensive term
encompassing a collection of problem solving methods used to
identify the real cause of a non-conformance or quality
problem. The goal of a Root Cause Analysis (RCA) is to get
down to the true cause of the problem, the root cause. It is the
process of defining, understanding and solving a problem. The
root cause has also been described as an underlying or
fundamental cause of a non-conformance, defect or failure.
Furthermore, the term “root cause” can also be referred to as
the precise point in the causal chain where applying a
corrective action or intervention would prevent the non-
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conformance from occurring. It is a Powerful tool used to
identify, record and visually represent the possible causes of a
problem. Instead of problems and their effects appearing vast
and insoluble, root cause analysis breaks down the problem
into smaller and easier parts which are graphically represented
by fishbone diagram.

To improve the quality, profitability and efficiency it
is needed to look beneath the surface to find the root of a
problem or issue. By observing the effect of a problem and
deducing what has caused it to occur, it can create a
preventative solution that should put the end result of a
problem. Hence, in order to understand the problem, it is
needed to undertake a root cause analysis. There are different
types of root cause analysis tools and techniques i.e. 5 why
analysis, Pareto analysis, Cause and Effect diagram,
Brainstorming, Interviewing, Fault tree analysis, Failure
Mode Effect Analysis (FMEA), Process Analysis, Mapping
and Flowcharts etc.

VI. PDCA CYCLE

The PDCA-cycle is an integral part of process
management and is designed to be used as a dynamic model
because one cycle complete represents one complete step of
improvement. The PDCA cycle is used to coordinate
continuous improvement efforts. It emphasizes and
demonstrates that improvement programs must start with
careful planning, must result in effective action, and must
move on again to careful planning in a continuouos cycle, the
Deming’s quality cycle is never ending. It is a strategy used to
achieve breakthrough improvements in safety, quality, morale,
delivery cost and other critical business objectives.

Plan Do

Flow chart

Cause-and-Effect diagram —

Check sheet ,///d_ _

Pareto diagram Yy > W

Histogram ¥

Control charts j P D \ '_".

Act = A | C // Check

Flow chart [ . 4 /' Check sheet

Scatter diagram 9 Pareto diagram

= Histogram

Scatter diagram

Control charts

Figure 3
After reviewing the literature, following Table shows

the summary of benefits gained after successful
implementation of different quality tools.
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5r Title Aunthor Tools nsed Summary
Ko

1 Crealify  assszzment  and | (Alsm Demizziz2017) | Pasto cher, Thiz r2zasrch wodk was don= on primary
improvemant fog Ethdopian PDCA orcle, & zacondary data which wate collacted
garmant entarprizas Pocaz: and analyzed by using z2lactad topls and

impIovemant, them invastigats the associatad costs and
5QC ganarata g quality improvemsnt modsl

2 MWinimization of Feworks in | (Md. hlzzadul Islam | Cansa-Effact Thiz papsr dasl: with the application of
Cuality &  Productivity | 2013) dizzram, mathodology  which  provida: 2
improvemant in the Apparsl Control chartz framework to identife, quantify and
Industry aliminata the sowrce of varistion in an

opation procassas. So by aliminating
non-productive activitiss, tima sz well =
oost a2 zaved by smeuning guality
pioduction.

3 Basic Quality Teolz in | {J. J. WMlitko Sokowic | 7 QC tools, Thiz paper simad at dafining the mols of
Continupus  Improvemsant | 2009) DMAIC appaoach, Tor topls and wore presanted the
Procazz PDCA ovel= impgovemant states of the orEanizations

to move fom static to dvnemic
impfovemant.

4 Implementation of TOM in | (Fahmam 2009 Total Cuality | Thiz iz am imwestigation of s2sult on
manufacturing  Industrisz in Manazemant (TOM) | guality control practics: within mfz
the Kingdom of Bandi Arshia industry to asess the peospectiva of

implemanting TOM (hara, only MCOQ
guastionnairs technigus iz usad) in ords
to improve product quality ad cestomsr
zatizfaction.

5 Creality Improvemant Of Fan | (Muhsmmad 2015) T tool: In thiz paper, by applving 7 oc tools
MWanufacturing  Industry By thar= was an sffactive idantification and
Uzing Basic Savan Tool: Of removal of dafacts in the manufactuning
Creality: A Caza Stody procazs and =ach tool i3 givine bettsr

razsult, After removal of dafacts progess
control chart was implementad to chadk
that peogass iz undar control.

& The  intoduction  and | (DALE 19001) Total Creality | Implemanting TOM in the industry
dovalopmant of a guality Manazement (TOMD
impgovemant procass: A dtody

T Foot Capsz Analvsiz for | (Kirm M 2013 Capszsffact, Parsto | In thiz ressarch paper Foot causs
Baducing Breshdown: in a chart, Foot cams | analyvzis i3 conductad to find the root
Manufacturing Industry analvziz carz2 of breskdown: and some paralls]

impiovemsant oppoftundtiss wee alio
identifiad for implementation 20 = to
faduce the downtima and inosass the
ovegall poofit.

g Dhafacts Feduction Uzing Foot | (Singh 20146) Capza-sffact, Parsto | Inthiz paper, by applving RCA appooad
Canzz Analvzsiz Approach in chart, Foot causa | apd  taking comective &  afective
Glovas hanufacturing Unit mmalvziz mazzurzs, the averazs percantaza dafac

of the tota production fiom two month
of data it raduces upto 17.25%.
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o The application of causs and | (Helkmafpansh 20110 | Capseaffact In thiz papsr, capss-aifect diazrsm and
affact diasram in the odl digzram FRIEA dix zipma mathodelosy iz uwzad to
industry in Iram: The casa of demonstrate how to 1slats the potential
four liter ol canning procs:ss canss: of major pressnting problsms.
of Sepahan il Company Findingz implied that by wsing camss-

affect diasrsm the scraps raduces from
50000 to S000ppm and 0.92% dacreasa
in tha odl wazta.

10 Evaluation of customer | (Alewander 2007 Carza-affact In thiz papsr, company stodisd and
paro=ptions for Cuality digzram FRLIEA msnslyzed customer percsptiom:  of
Improvement: A Case Stody company s produect in the context of

improving  guality. For thar they
survayad their distributors, then targst
and  pricgitize  the alsmentz fog
improvament, then defimed the design
and operating factors and their cansss of
the problems and opporumity of
improvemeant.

11 PoootCarze  Amnslysiz — A | (Bhaftachsrea 20147 | Foot Capss Anslyvsis | Thizs papsr sseks to sxamine the oot
Practica to Underztanding and FLIEA, Fizhbon= | capsz  analveiz mamassment for a
Control tha Failug= diasram manufachuring  industry. Thiz  papsr
hisnasament in Mapufacturine highlishts showt the tonls which are wead
Indestry in root canzs analveiz and methodolosy

of root canss analysiz.

12 Fooot Canss Amnalyziz Uszing | (Prof JA  Doshi, | Foot Canss Anslysiz | Inthis papsr, fishbons diasrsm i weed
Izhikawa  DMamesm  For | 20120 Fizhbone diasram identify wvariows root caxze for radiatos
Foaducing Poadiatos Foajaction rZjaction. After datailad study for many

problems which causs: rejaction, first
problem was chosen and  idemtified
cansss have to pricritized and attendad.

13 Contipeal Improvement In | (Bogest Alfrad | Ishikswa  diasrsm | The purpose of thiz papsr was to 2ducs
5mall Bpaps Company Angra 2015) Par=to analyziz, | the umit opst of the bar soaps. By

Hiztoeram, PDCA | applving thess techmiguses, production

TOM capacity increasad by $8% in & momnths,
dacrsazad in machins beskedowm by
23.71% par week and decreazsd the bar
soaps price by 50%.

14 Application of Cruality Contml | (Despak 2018) TQC tools Ev =pplving parsto and canss-sffact
Teoolz in a Bicrcls Industoy: A digsram. production was =deced Som
Caza Study 0.45% 10 7.75%, savings of 2 3.54 laki=

par yesr and by proper clesming of
bodlsr tubes, =ficisncy incresssd upto
10%.

15 Invastization and Analysiz of | (Pratesl Bhatt 2017) | Pasto chert, Capse- | There was 3 analysis basad on guality
Ilstal Casting Diafact by Using Eifact diazrsm  TOM | control techmigues, blowholas rejaction
Cuality Control Tool: on was raducad from 4. 534% 1o 1.92%, total
Trumpst Housing of a Tractos zavings of Bz 3, 10 B0 and r=jaction rata

to zand drops seduced by 1.74% to
0.81%, total savinss of Pz 1,11, 000
VIl. REVIEW REMARKS 2. The prospective of implementing TQM, in order to

Quality leads to improvement in productivity and at

the same

time it also

leads to customer’s satisfaction.

Following remarks are observed while reviewing literature.

1. Use of 7 Quality Control tools are important for an
effective identification and removal of defects in the
manufacturing process and each tool is giving better

understanding the type of problem,

variations in

dimensions and performance of results.
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improve product quality and customer satisfaction. TQM
is covering all aspects / resources of manufacturing
organization for toal quality mnanagement. TQM includes
raw material quality issues, process related quality issues
and overall performance of manufacturing organization.

3. Root Cause Analysis practice is useful to solve problems
by attempting to identify and correct the root causes of
events, as opposed to simply addressing the symptom.

4. PDCA cycle is an iterative four-step management method

used

in business for the control

and continual
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improvement of processes and products. This is a very
general techanique used to solve any problems related to
productivity and quality.
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