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ABSTRACT ey
The quality development concepts have seen a grect growth over the entize 20" century To help on organization 16 sursse in (7o wir'd tass rareet, (95
Quelity Management technique wos introduced. TQM is o continuous development process developed to satisfy the custurrers by tresteg 1he'f E250C1A 025
Stotistical Process Control is one of the TQM methods that improves quality and reduces voriation, The seyen basic Guaity Cantra! twohs Fely by slmpnte 74
rendomness in a process, to develop an effective method to analyze and a systematic way of thinking and probiem sutsing The present pager durrercres the
concepts of the seven basic quality control tools - poreto diogrom, process flow chart, couse and effect diogrom, chack sheet, hstagrarm, sotter dogrom ord
control chart. This poper covers the need of each tool, steps 1o construct them, their use ond odvantages
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INTRODUCTION
#7re== otal Quality Management is a customer ariented philosophy which is centered on quality to result in customer delight The TOM priicaopry aas esived
!| in Japan when they concentrated on customer satisfaction and were working to meet their needs. Tre need f4¢ TOM wras o/t dua 15 the urpescadintad
.\Li/need for goods. Quality plays an important role. The definition of quality as defired by 150 9000 is *The totality of features and characteristies of 2
product or service, that bear on its ability to satisty a given or implied need”. The quality has many dimensions which are the varis fsatures of 2 product or
service”.
The process employed to develop a process plays a crucial role in determining the quality of the product or sersice. For best aualiny, susry crganization shasld
nurture a standard, organized procedure (Ref 4). The best proposed tool for batter quality product is Statistical Process Control (SPC). 57€ tacks are required 1
control and improve the process. SPC is useful in identifying the reasons for quality protlems and reducing variability in product oz, in making defarery, im
maintenance, in equipinent use ete. (Ref 1). According to H.G.Wells, “Statistical thinking will one day be as necessary for effective citizershio as the 35y 13
read and write”, The goals of SPC are collection of data, finding out variations, 2nalyzing through brainstorming, finding cut the causss and effects, rortimusnus
improvement (Ref 4).These quality control techniques were first introduced to the workers in Japan by Dr. Kacry Ishikawa in 1762, He has marticred thw
benefits of these techniques in his bock “Guide to Quality Control” published in 1971(Ref 1) There are seven tacls which controls and mproves tre procsss
These tools can be classified into three categories as follows:

IDENTIFYING TOOLS: Flow chart and Check sheet are used to identify and quantify the problems existed.
PRIORITIZING TOOLS: Histogram and Pareta charts are used to organize, understand, interpret and present the coflected data
ANALYSING TOOLS: Cause and effect diagram, Scatter diagram and Control charts are used to examine theé causes for problems and sugzests corractive actizas

PARETO DIAGRAM

To sort out the unequal distribution of wealth in Europe, Alfredo Pareto invented this chart. He has‘d’nscoveved the universal law called “20-20 law” which stanes
that 80 percent of anything is attributed to 20 percent of its catices (Ref 1). The pareto d,iatr'a*r'n»?s d:art that ranks data dassifcation in dascencing crder from
wir = -3 ’

left to right.The steps involve in its constructior are 35 follows : 43 é
1. Specify the goals and collect the required data. : "" =
T | e
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2. Caleulate the frequency distribution, '+ ? %
3. Rankthe categories and calculate the cumutlative distribition. {.%¢
4. Drawthebars at':'d tumulative curve. - ;S
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ol FIG1. PARETO ANALYSIS OF LATE ARRIVALS BY REPORTED CAUSE
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ABSTRACT 1of
The quality development concepts have seen o great growth over the entire 20" century. To help on organization to survive In the world 5’::[’,’:’9;;‘;5:;
Quolity Management technique wos introduced. TQM is o continuous development process developed to satisfy the customers < mcf,”"h? I’ to tf'f"’.»‘ﬂ.ﬂ'" the
Stotlsticol Process Control s one of the TQM methods that improves quality ond reduces variation. The seven basic Quolity Control tools e Pr ol e
fondomness in a process, to develop an effective method to analyze and a systematic woy of thinking and problem sokving. Th"_ present pafmr'drc'vgwm ond
concepts of the seven basic quality control tools - pareto diogram, process flow chart, couse and effect diogrom, check sheet, histogrom, $¢
control chart. This poper covers the need of each tool, steps to construct them, their use ond advantages.
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INTRODUCTION

” q;-»v otal Quality Management is a customer ariented philosophy which s centered on quality to result in customer delight. The TQM philosophy v:‘as e::r::::‘
_.}"» in Japan when they concentrated on customer satisfaction and were working to meet their needs The need for TQM was felt due to the unpr gte: p

£ need for goods. Quality plays an important role. The definition of quality as defined by 150 9000 is “The totality of features and characteriscs cf 2
product or service, that bear on its ability to satisfy a given or implied need”, The quality has many dimensions which are the various features of a product or
service”,
The process employed to develop a process plays a crucial role in determining the quality of the product or service, For best quality, every orgznization should
nurture a standard, organized procedure (Ref 4). The best proposed tool for better quality product is Statistical Process Cantrol (SPC). SPC tocls are required to
control and improve the process. SPC is useful in Identifying the reasons for quality problems and reducing variability in product output, in making delivery, in
maintenance, in equipinent use etc. (Ref 1). According to H.G.Wells, “Statistical thinking will one day be as necessary for effective citizenship as the ability to
read and write”. The goals of SPC are collection of data, finding out variations, analyzing through brainstorming, finding out the causes and effects, continuous
improvement (Ref 4) These quality control techniques were first Introduced to the workers in Japan by Dr. Kaoru Ishikawa in 1968. He has mentioned the

benefits of these techniques in his book “Guide to Quality Control” published in 1971(Ref 1).There are seven tools which controls and improves the process.
These tools can be classified Into three categories as follows:

IDENTIFYING TOOLS: Flow chart and Check sheet are used to identify and quantify the problems existed.
PRIORITIZING TOOLS: Histogram and Pareta charts are used to organize, understand, interpret and present the collected data
ANALYSING TOOLS: Cause and effect diagram, Scatter diagram and Control charts are used to examine thé causes for problems and suggests corrective actions.

PARETO DIAGRAM

To sort out the unequal distribution of wealth in Europe, Alfredo Pareta invented this chart. He has discovered the universal law called “30-20 law" which states
that 80 percent of anything is attributed to 20 percent of its causes (Ref 1)."_Ihe pareto $azram s chart that ranks data classification in descending order from

left to right.The steps Involve in its constructiori are as follows :

1. Speaty the goals and collect the req'ulrea data, -“‘,t".' = g K] y ;.f_‘: 3 1

2. Caleulate the frequency distribution. %7 ¢ % G A B | k
3. Rankthe categories and calculate the cumulative distribution, ; 7.1 2 £
4. Draw the bars and cumulative curve. 1 s 3 e
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FIG1. PARETO ANALYSIS OF LATE ARRIVALS BY REPORTED CAUSE
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PROCESS FLOW CHART

A process char records the sequence
Process flow charts are insiste
made available in the sh

involved in forming this
1

/ wetequisite lor 150 ’nwi:.h:.nwl
ol operations connected with the process graphically or diagrammatically “' by "'""”'. potmibpd e iama.
d upon and the organisations are asked to document the process. The changes should be regularly

J - sed productivity (fef 1) Tha ste
op floor, This s mainly done to let the employees know the complete process which will ensure Increased ¢ v

chartare as follows:

Define the process.

List the steps involyed.
Draw the steps with d
Analyse the chant,

(3

2,
3.
: fferent shapes and arrows

FIG2. OUTLINE OF A PROCESS FLOW CHART
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The chart helps in easy understand

2
ing of the process. The main Process of an organization inter!:
rganizatio
employees but also the quality syst 4  vackrac

stem auditors (Raf 4).The undesira
technique. This is the simplest of al) the available tools (Ref 2).1t hel,

communication between departments. It motivaies the employees and

all the sub precess being carried
king, traffic CONgestion can be minimized by this recordin

em as well as productivity imgrovement. This improves the
al supplier-customer relationship,

ble expenses like backtrac

Ps to identify quality preb!,
helps to develop the intern

Out. This heips rot oniy the

CAUSE AND EFFECT DIAGRAM
& The “Ishikawa or Fishbone diagram” is a systematic way of listing down all the possible causes of a quality effect. It assises the eneration of ideas for praby,
4 caused and serves as a basis for solution finding. The effect is répresented in a box with a horizonta| line. The .main Causes arge F-‘res::;: “'-esz—lf problem
j towards the horizontal line and the sub causes are represents by horizantal lines touching the relevant main Cause arrow (Ref 3). The ft..as fc:lw:rg”::
# diagram are: sutrg v
) 1. Specify the effect and list the causes.
i 2. Construct the diagram frame work.
t 3. Write the principle and sub causes.
\ P s gy
: @m0 iFIG3. OUTLINE OF ISHIKAWADIAGRAM
Cause . EM ’

I
, Equipment , Process W

ot
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Materials Environment Management

This diagram is a picture of brain storming session that organizes free flowing ideas in a logical manner. 1t is used anakyse any qualty protiem (Raf Aras
eliminate undesirable conditions in a process and standardizes the existing operations. It is also useful to educate and tran the personnsd in oL way
(Ref 5).

CHECK SHEET

Check sheets are systematic way of collecting data. It helps in getting quick review of the process (Ref 4). It gives the user a place

to be followed in collecting the data. The form of check sheet is individual for each situation and is designed by prv,ec' team. €
should be user friendly and should include information on date and time (Ref 8). The construction of check sheets invoives the
1. Identify the problem area and different types of defects.

2, Design the form and schedule for collecting data.
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, Check sheets can be formulate; ’—?m 31 situations. They can be used to picture the location of product,
| frequency of defect O’Cx-vrenit:d l-"‘lrallds:;gc; of pr{oduc(ion, This help’s ‘:::cs visible results, immediate inference and corrective actions (fef 4)
cCurrences, to find the cause of problem. This method 8
! HISTOGRAM )
sed for elementary analysis of data with variation (Ref 2). Itis a bar graph with
axls (Ref 4). The almis to keep up 3 minimum

nce of the range In Y-
ry easy but the interpretation Is very difficult. The steps

l ::: .t::::‘:; l::flal SPC technique is the histogram, These are powerful tools that ¥ of occurre
Sistance values measured to be plotted in X-axis and the frequent istogram Is ve

VANation with mavimum net value and minimum tolerance limit. The construction of histogs

Involvad in construction of histogram include:

L Measure and record data pertaining to a process.

Arrange the values in ascending order.

Divide the range into intervals.

Plot the X and Y axes and the column graph

b s e

FIG 5: FREQUENCY DISTRIBUTION OF HEIGHT OF 25 STUDENTS
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Histograms can give sufficient information about a quality problem to provide a basis for decision making without further analysis. They can determine the
ith specifications, suggest the shape of population and Indicate gap in the data (Ref 5). Different shapes of histograms can be

process capability, compare W
obtained which helps in determining the distribution of data observed (Ref 1).

SCATTER DIAGRAM

The scatter diagram helps to find out the relationship between two factors, With the help of independent variable, the dependent variables can be controlled. It
is used in exphining the behavior of process and the means of controlling it (Ref 2), This basically shows the pattern of relationship between two variables. In X-
axis, we plot the variable and in Y-axis, the effect of the varl_able_.ﬁ_!ey can be used for real ti{pe,app!icallons. The steps to construct the scatter diagram involve:

1. Identify the dependent and independent variable. . S i
2. _ Setup aappropriate recording sheet and collect the ‘ o
3. Plot the points on scatter diagram. 141 AN o
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