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UNIVERSALITY AND EFFECTIVENESS OF METHODS
AND TECHNIQUES OF QUALITY MANAGEMENT
ON THE EXAMPLE OF THE AUTOMOTIVE INDUSTRY

METHODS AND TECHNIQUES OF QUALITY MANAGEMENT

The knowledge about methods and techniques of quality management together
with their effective use can be definitely regarded as an indication of high organ-
isational culture. Using such methods and techniques in an effective way can be
attributed to certain level of maturity, as far as the quality management system in
an organisation is concerned. Such maturity, in turn, can be achieve when the top
management is aware that the use of such methods and techniques is reasonable
and that it is necessary to incorporate such methods and techniques in corrective
actions and actions taken as part of the continuous improvement process. It has
to be pointed out here, though, that only a limited number of organisations use
the tools. Even fewer organisations do it with deliberation as a permanent element
of their quality management systems. The customers most frequently require this
type of actions to be taken' or standard requirements?. For this reason, organisa-
tions should be encouraged to learn about at least the most frequent methods and
techniques of quality management. At the same time, it should be pointed out,
that the number of them is very high®. Only knowledge concerning the methods

! e.g. Fortel Q (the requirements of VW), Alliance Supplier Guide (ASG) (the requirements
of Nissan and Renault).

% e.g. ISO/ TS 16949:2009, TL 9000.

*See: Z. Martyniak, Nowe metody i koncepcje zarzqdzania [New methods and concepts
of management], Wydawnictwo Akademii Ekonomicznej w Krakowie, 2002; T. Osada, Five keys
to a Total Quality Management, Tokyo 1991; N, R. Tague, The Quality Toolbook, ASQ Quality
Press, Milwaukee, 1995; G. F. Smith, Quality Problem Solving, ASQ Quality Press, Milwaukee
1998; C. Carl Pages, Total Quality Management, A survey of Its Important Aspects, State Uni-
versity of New York of Buffalo, 1995; E. Kreier, J. kuczak, Latwy i skuteczny sposéb uzyskania
certyfikatu ISO 9000 [Easy and effective way to obtain [SO 9000 certificate], Forum 1997 — 2006;
J. kuczak, T. Bramorski, QS-9000 System jakosci dostawcow na rynek motoryzacyjny (QS-9000
Quality management system of suppliers for the automotive market], Quality Progress, 1999;
S. Shiba, Le Management par Peerce, Methode HOSHIN, INSEP Editions, Paris 1995; A. Ham -
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and techniques and the purposefulness of their use will allow the organisations to
create a policy regarding them in a deliberate way.

One of the main assumptions underlying a quality management system is im-
proving the ability to define nonconformities, as well as to plan and realise correc-
tive and preventive actions. What it means in practice is that the organisation must
implement effective mechanisms thanks to which jt can react fast to any problems,
analyse the causes of the problems and chose and realise the most appropriate ac-
tions that are directed at the causes of such problems. What is more, one should
not forget about the requirements set in standardised management systems, and
especially in Chapter 8 Measurement, analysis and improvement (ISO/ TS 16949).
This chapter determines the need to take actions related to defining nonconfor-
mities, identifying the causes of nonconformities, correcting nonconformities, as
well as planning and realising corrective and preventive actions. However, the
standard defines only what should be done. It does not state which methods and
tools should be used to meet the requirements and realise the targets. One should
look for the answer to this question both in literature and in experience in this
area. The standards, which are the basis for quality management system in the
automotive industry, require not only teamwork, but also the use of very specific
tools and techniques of problem solving. A significant number of those methods
are even called systems, because they constitute an integral and necessary element
of cooperation between organisations in the customer-supplier relations?.

Literature of the trade, describes a great variety of methods and techniques
of quality management that are used in practice, Quite often the two terms, i.e.
“method” and “technique” are used interchangeably. Encyclopaedic sources® usu-
ally define a “method” as a conscious and consistently used way of conduct to

rol, W.Mantura, Zarzqdzanie jakoicig: teoria i praktyka [Quality management: theory and
practice], Wydawnictwo Naukowe PWN, Warszawa 2004; S. Borkowski, Mierzenie poziomu
jakosci [Measuring quality level], Wydawnictwo Wyiszej Szkoty Zarzgdzania i Marketingu
w Sosnowcu, 2004; P. S. Pande, R. P. Neuman, R. R. Cavanagh, Six Sigma: sposéb poprawy
wynikéw nie tylko dla takich firm jak GE czy Motorola [Six Sigma: a way of improving the re-
sults not only for companies like GE or Motorola], K.E. Liber, Warszawa 2003; J. Zuchowski,
E. Lagowski, Narzedzia i metody doskonalenia jakosci, Politech.Radomska, Radom 2004; M.
Urbaniak, Zarzqdzanie jakoscig, Srodowiskiem oraz bezpieczenistwem w praktyce gospodarczej,
Difin, Warszawa 2007; E. Skrzypek, M. Hofman, Zarzqdzanie procesami w przedsigbiorstwie,
Wolters Kluwer business, Warszawa 2010.

"See: ]. K. Liker, M. Hoseu s, Kultura Toyoty, MT Biznes Ltd., Warszawa 2009; J. K.
Bandyopadhyay, L.0. Jenicke, Six Sigma Approach of Quality Assurance in Global Supply Chains:
A Study of United States Automakers, “International Journal of Management” 2007, vol, 24, nr
1; R. Delbridge, H. Barton, Organizing for continuous improvement. Structures and roles in au-
tomotive components plants, “International Journal of Operations & Production Management”
2002, vol. 22, nr 6; J. K. Liker, D. P. Meier, Toyota talent, MT Biznes Ltd., 2008; I. Sila, M.
Ebrahimpour, C. Birkholz, Quality in supply chains: an empirical analysis, “Supply Chain Man-
agement: An International Journal” 2006, vol. 11, nr 6; . iuchowski, E. Lagowski, Narzedzia i
metody doskonalenia jakosci, Politechnika Radomska, Radom 2004; M. Imai, KAIZEN, Kaizen
Institute, MT Business, 2007.

' Encyklopedia Ekonomiczng PWN [PWN Economic Encyclopedia), 1999, p. 74.
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- scific aims, i of deliberate actions and means. On the other han(.l,
i;h:eec‘i;;}:;t;’r’nlsa;n:izlxltiraatiﬂand rational way of conduct in a specific area that is
based o the-my"mem tools in the organisation must be by all means implemented

dAny;?fl;:{;mm to the particular steps of the Deming Cycle. It ‘15 the C(-)Elcipt
e s improvement of all processes in the management system. It is also
of Co‘nn*nu?lustgaf helps to solve any problems in a systematic way anq Sup?ol‘ts
a ph}lOSOP ’ tation of accepted solutions’. The PDCA cycle (the Deming circle)
e lm[‘)lefnm}: nolo, iéa]ly organised actions that are typical for a control system
d?termlms Ckgo(suchgactions concern the quality of technological processes and
e fcedb'?lcxe IéO/TS 16949 standards recommend the use of this approach in the
pliOdthtié COl\ti;’lllOuS improvement of the quality management system. .

ploj\isseach step of the Deming Cycle some tools for quality management can be

used, as shown in Table 1.

Table 1

Step Flowchart, . s
Seep 1 - plan: Nominal Group Technique (NGT),
Pareto Analysis,
Brainstorming, . )
Cause-and-effect Diagrams,
Process mapping,
Hoshin Planning,
Design of experiment.
Step2- dox Process monitoring,

SPC,
Control plan.
Control sheets,

Control charts, N
Key process characteristics indicators,

Control sheets.
Process modelling,
Step # act Force Field Analysis,
Impact analysis.
S ality Press i e, 1995;
study based on N.R. Tague, The Quality Toolbook, A959Q8 Quality Press, Milwaukec.
giﬁe é)uwality Problem Solving, ASQ Quality Press, Milwaukee 1

Step 3 - check:

resenti ed ac-

The methods and techniques that are worth presenting can 1b§ irm;) o

cording to answers to the questions that are formulated at particular stag
solvi impr t process:
roblem solving and improvemen = ,
I') What shall be achieved and what objectives shall be deﬁr(;eé. < What s the
What is being realised at present with regard to the defined targets?
?

current status of the process? y .
e What can be done better? Which areas can be improved? oy state?
What are the existing limitations and reasons for the unsatisfactory state

ow | S eali i roblems]
6. Smith, Techniki pokonywania probleméw {Techniques of dealing with prob s

awnictwo Heli 04, p. 109. o L .
WYdJ/‘\Al “};Ct“ 01 ijlmv\;"jg nt lt 1 a, Zarzqdzanie jakoscig. Teoria i praktyka [Quality managemen
7A.Hamrol, W. M2 /,

Theory and practice], Wydawnictwo Naukowe PWN, 2002, p. 93.
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®  What is the best way of improving the existing situation? )
What changes should be made to achieve higher efficiency and effectiveness of
undertaken actions?

®  What is the efficiency of undertaken actions?

If the objectives have been realised, in what way can the undertaken actions be
consolidated and made a common practice?

When looking for answers to each question formulated in this way, we can
make use of various methods and techniques of quality management, which have
one thing in common. This common denominator is the necessity of teamwork
together with the possibility and need to involve each and every employee, not be-

It is also very important to pay attention to the methodologies of problems
solving, which in essence refer to particular tools and methods. Above all, the 8D
method (developed at Ford Motor Company) is worth remembering. This method
is based on a multi-stage approach to a problem, starting from a full diagnosis of

Table 2. Stages of the 8D method
No. Phase of the 8D process Description -

1 Appointing the 8D team Establishing a small team of e}uployecs with knowledge about
the problem/ product/ process that has the authority, time and
skills to solve the problem and implement corrective and preven-

___tive actions, choosing the team leader.

———— - - Py
2 Defining the problem Defining the internal or external problem - determining what
is improper and describing it in a way allowing answering such

) questions as: What? Where? How? How many? etc. )
3 Implementing Defining and implementing interim

actions to protect the
and verifying internal/external customers from the problem until permanent
interim actions corrective actions can be implemented. Verifying the effective-
ness of these actions.
4 Defining and verifying Identifying all causes that could explain why the problem oc-

root causes curred. Identifying and verifying causes by testing each potential
cause against the problem description and available data, Defin-
o ing possible corrective actions to eliminate the root causes.
5 Choosing Permanent Cor- Confirming through pre-production programs that the selected
rective Actions corrective actions wiIIl7 resolve the problem for the customer and
will not cause undesirable effects, If appropriate, based on risk
assessment.
6 Implementing Permanent Establishing an implementation plan for permanent corrective
Corrective Actions actions and defining a system of on-going control over their ef-
fectiveness. Ensuring that all root causes or undesired effects are
eliminated, monitoring the long-term effectiveness and imple-
~ menting alternative actions, if it is necessary. .
7 Preventing recurrence Modifying the management System in the scope required to
prevent recurrence o};this and all similar problems in the future.
Identifying possibitities for improvement and establishing a pro-
cess of initiatives for improvement.
— —_CESS of Initiatives f

8 ___ Congratulating your team Recognising the work of the team.
1gratulating y ¢ ———x i leteam.

Source: materials of Ford Motor Company.
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ici en actions that are
! i i suring the efficiency of undertaken ac
its causes and ending with ensuring une are
. caus;:solidated in a system. The table below characterises the phases of the
also co
i i ignifi i se of
mechiility teams established to solve particularly significant problems :’; iﬁe o
h‘gh neither the root causes nor the mitigating measures are known u
whi
methOd; each of the abovementioned phases, different qualit)y manag:n(x‘eox;t
in; . ont
}1?12:13 cgan be used. For example, at the fifth phase (Choosing lérn‘:éx(r]l:;kawa)
me:ive Actions) the following methods are used: FMEA, cause-and-effec
rec

diagram, verification plans, DVPSOR reports.

THE CAUSE-AND-EFFECT ISHIKAWA DIAGRAM

¥ st ti itomo
The cause-and-effect Ishikawa Diagram was used f01‘ the first Flme z;FtSu;;mge_
Electric. It has become a very commonly used tool wh‘cn lt.comes to quta i ); bEtwee;l
ent ’fhis method consists in presenting the analysis of 111terconn§c Iznwnh ween
flie c:‘xuses of a particular problem?®. It is perfect for teamwork com i?e'S with other
. ) N .
tools and techniques of quality management e.g. br'amstmrplrylg,t.he éauses crmes
lled a hierarchizing tool whose main is to help with finding he causes of the
Cicurring problem. The Ishikawa Diagram is also called the herringbon g
o ! .
i se of its shape. )
or the fishbone diagram becau : e - :
The basic features of the abovementioned diagram are the following
e Orderly presentation of information,
e Accuracy of analysis, '
e Creating a hierarchy of actions,
e Diligence, .
e Foc;s on ’containing and eliminating the causes of a problem.

THE 5M MODEL

lagr: is pr he picture
The general outline of the herringbone diagram is ilesen}tled OEL;ngz s
i i ches mee -
i » lises a problem, the inner bran
below. The “Fish head” symbol . e meeting 2 borl
zonotal straight line, called the “spine” represent groups of causes of ﬂzfle;l)n e,
s \ . ‘
The main task of a quality team is to define the problexwr}s anq alrfngscMs min e
right hierarchy. For less experienced teams, the analysis using “1: o Maehiners
reiommcnded It suggests five groups of causes, i.e. Manpower, Method, A
ial, and Management. ' ' ity frame
I:/1ml\c/ltellzllléower - qualifications, habits, work satisfaction, level of seniority,
e i cificati ndards
. gflertnhod’- procedures, instructions, scope of duties, specifications, sta N
law, rules, know-how, technology, etc.

i i 3 8, p. 110 - 112.
8 See inter alia G. E. Sm it h, Quality Problem Solving, ASQ Quality Press, 1998, p
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®  Machine - licence, durat

conditions, etc.
Material - input materi
®  Management - or
conditions, etc,
For an experienced working group,
when it comes to defining the groups o
8roups into account is a guarantee tha
the diagram. However
tioned groups of ¢

als, semi-finished products, el

ements, substitutes, etc.
ganisational structyr,

a herringbone diagram can be very helpful
f causes of a specific problem. Taking these
t most of the root causes wil] be placed on
, In many cases it may be necessary to modify the abovemen-
auses, omit some of them or even create new ones,

BUILDING A DIAGRAM

When building
distinguished?:
¢ Identifying the problem,

Initiating work on the diagram.
Defining the main groups of causes.
¢ Making the diagram more specific.
¢ Analysing the diagram.

The starting point is defining the problem that we want to sof
the effect of brainstorming; Pareto analysis or simply the proble
the biggest costs is to be dealt with.

A very effective way of using the herringbone diagram is putting it on public

display e.g. in the corridor of an office building. It can be done either before or after
the causes have been put on the diagram.

his/her suggestion to the diagrar
obtained, but also every empl
to participate in the process.
involved in the business of their
be put on public display. In ¢
into consideration in future
Using other methods e.g
cance of causes and draw
been eliminated, they shal
termination shall be also
which are dealt with at pi
can identify themse]

the Ishikawa Diagram the following stages of actions can be

ve. This may be
m that generates

roves that the employees are
- Also a completed diagram can

his case, any remark shall be noted down and taken
analyses.

- ABCD, or Pareto anal
up a corrective action pl
I be crossed out from the
marked on the diagram. It i
resent. In this way, all
ves with undertakings aim

ysis one can grade the signifi-
an. When specific causes have
diagram and the time of their
s also good to mark the causes,
people involved in a specific action
ed ar improving quality.

?inter alia C. Carl Pages, Total Quality Managemen
Univcrsity of New York of Buffalo, 1995, p. 97 — 100

1, A survey of I1s Important Aspecis, State
" N. R. Tague, The Quality Toolbook, ASQ Quali

ty Press, 1995, p. 132

bility, modernity, productivity, precision, safety, work

e, work organisation, shift work, work
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. PARETO CHART

5 ierarchize the facrors influencing a
hart is ¢ t helps to hierarchize t :
» Pareto Chart is a tool tha : ¢ pluenans @
Thtl] ; roblem. It is a graphic image representing bothl lthe rﬁ,la‘nfv.ei o absolute
B ation f types of failures, problems or their causes!'. Very oltm, p yees
et o o i ike to solve at once,
?lsnlb;;x1iﬁcanlyﬁumber of problems, which they wox{ld hkgss;:dve ! pam;u[ar
e ir ski ilities. When a decision is made
imate their skills and abilities. ‘ / e a particula
o e, 1 7 often becomes evident that there are many causes of this p. 8
O which aoe ves ifi s are rather insignificant.
% of which are very significant and others ar e who dealt
Som(?h diagram as a statistical tool was popularised by Josep M. ] pran who dealt
e s a statis ol w 4 . ‘

. g the arixlysis of uneven distribution of quality llosses‘ Dulinigo o eseatch he
o the results of work of an Italian economist and sociolog be begromins
ross £ i ist and s Vi
o, ago studied the distribution of capital resources in Luloll))e taeldtm ! fgw ing

[t )
retoi; Wl9th century. He proved that wealth could only be attri u o toa fews and
et verty was a highly frequent phenomenon. Based on his :eesvems ,may 1
i pl(')ted )ihe “80/20™ rule stating that the occurrence of ;ncl)s Srents may be
fobrmu :d on a small fragment of reality. His research sl]ozlr:]( ttu: o o
the sor : ; 0 d The Pareto Chart is

i ses 80% of the total wealth. ] |
iety possesses 80% o : , e
the tsoifling goth bars (with individual values repr eseuteq in L:]e-scrcnnccfihoil iy
Colr'l . raph representing the cumulative total. When using tVl\s retboc in duality
managem nt one should focus on carrying out corrective actions fc
manageme: i carryi
most significant causes of nonconformities. A 1o eliminate
This method is used in practice when you want to
e Events with the highest frequency of' occurren‘cc,
T e h%ghetslt;(;:;iysis with the abovementioned
i erforming th
e The course of actions when p
aims is the following:
e list of causes is defined, ‘ on are determined
. ’]T“E categories influencing the phenomena in question are detern ,
° e < y ¢ p
e The timeframe for the analysis is defined,
e The data is collected, )
e The table is created and the axes are sca.led, "
e The bar graph is created (in the descending order), b erented
e The cumulative total is calculated and the line graph is ,
e The graph is analysed.

s, carryi repeated analy-
In case of analysis of complex groups of factors, carrying o:t irl(ill))s ed analy-
31 ‘nad\;i%able for subgroups of these factors. It means tha(; t ?lbgedlfor ! factors
Sls] lsted d;xring the analysis are divided into components an Vhana );qbe[ ora second
:? eg In this way the most significant factors that mﬂue(;)]ce the gl;onconfm-mmes’
orm i r rated by suc
iti g the costs, which are gener
formities are detected or
are determined.
ia jakoscig | The principles
““—*N—}’MD I d, K. Kristesen, G. K. Kanji, Podstawy zarzqdzania jakoscig [The pi )
" J. J. Dahgaard, K. stesen, G, ¢
of quality management], PWN, Warszawa 2000, p. 91.
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The following example explains the course of actions that shall be taken when
performing a Pareto Analysis.

The Pareto Method is often used interchangeably with the Suzuki Method,
which is also called the ABC analysis. The main difference between them is the
form in which they present the data. The Pareto Analysis is used more frequently
due to the fact that its form js casier to comprehend.

The same approach can be used in numerous cases in different industries and
when solving various problems.

The Pareto Chart helps us to analyse how to improve quality with limited re-
sources. In addition to that, it identifies the problems that should be solved at first.

FMEA (FAILURE MODE AND EFFECTS ANALYSIS)

As business experience shows, 75% of causes of all fa ilures can be attributed to
the design stage of the product. Their detectability at this stage, though, is low as
evidenced by the fact that 80% of failures are detected during production, control
and when the product reaches the final user, This situation results in very large
losses and, above all, in increase in the costs related to correcting, repairing, wast-
ing time, losing customers, etc.

Despite the fact that engineers in the U.S. and Japan had used analyses of the
FMEA type before, the first formal application of FMEA took place in the United
States in the 1960s, in the space industry.

Frequently, this method is used in industrial sectors producing high-risk prod-
ucts (aviation, army) in electronics, machine industry, and especially in the automo-
tive industry. An example here might the ISO/TS 16949 standard winning increas-
ing popularity, in case of which the application of FMEA is one of the mandatory
requirements to be met by companies interested in obtaining a certificate.

FMEA as a disciplined technique for identifying failures that also helps to elimi-
nate them. It should at least be considered, and if possible used by all organisations
seeking to prevent failures and declaring a policy of continuous improvement,

FMEA consists of actions that aim at:

° Identifying and assessing potential failures that may occur in the product or
process and the impacts of their occurrence,

° Identifying actions that could eliminate or at Jeast reduce the chances of poten-
tial failures,

° Documenting the processes.

When deciding to conduct the FMEA, its purpose and the scope of what is to
be covered by it should be specified.

One of the key success factors in the implementation of FMEA is choosing the
right time for the analysis. This means the analysis should be done “before the

event” and not after it. To achieve the most benefit, the FMEA must be made before
the failures are “incorporated” in the product or process in an unconscious way.

Spending more time in the beginning to perform the FMEA in a comprehen-
sive way (at the design stage of the product or process), when any changes in the
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N i inexpensiv reduces the
- ade easily and inexpensively, reduce
Y 't or ‘ess can be made easily ar vely, ©
igned product or proce ' e easily and ine sively, reduces the
deSlgl“ ms 'Essociatcd with introducing modifications in the ruturlc, I: l’\/IT k;tu -
i o = ive P N P n a A )
prob” eliminate the need to implement corrective changw that a g later stage,
o Ck:/en ctive changes at a later stage can lead to even bigger complicatio
Such corre
‘ o ‘ME ple, to
hlgr’;"e}i‘LZOES not mean, though, that we should not use FMEA, for example,
s ’ M H - o ~esSes.
identify corrective actions for existing products or proces;
i

Types of FMEA

Two types of FMEA are distinguished most often':
e Project FMEA,
e Process FMEA.
Project FMEA

. e ting proi-
Project FMEA allows one to “do things right the first time. C011duarr1:§()}]] ijn
: y ‘ ‘ ducti
I'II\(/)I]FA at a very early stage of the product design, allows the organis
ect rMiI: a
o inci ccur i luct (also
adva{:termine the risk of damages and incidents that may occur in the product (
¢ 5
idering other solutions), . ) - » ot
Eio?srmine%vhich points of the product constitute its sensitive location, specify
e 313 3 7
the ways and measures which are necessary for their rtmo\.dl, ¢ ecurate and
ollect e;ll necessary information which helps in the planning of accu
[€

) s, for ex: eliminate
efficient tests and development programs and allows, for example, to
unnecessary tests, i L on the cus.

° create a list) of potential failures ranked according to their impact

tomer, thus establishing a priority of each action.

Project FMEA can be used, for example:
° To introduce new products, N .
®  When there is a particular risk of danger and no failures ar; all?‘r\;»}wr;enm o

: 7 g ts and co s
signi C nts, changed componen

®  When designing new compone ; cha : 1o and compon

have been %rans[erred to new applications or to another environm

Process FMEA

i ; and disrup-
Process FMEA allows the organisation to understax;dlthe p1obl.er‘n;l;gicd byi
ter i implementation of the processes /it.
. re encountered during the imp! e pr es plann v
ll(mPS o guFM EA is used at a very early stage of the planning process, allowing
rocess ’ se earl f the
the organisation with appropriate tml;e in advtance to:
i s is suitable or not, _
° Decide whether a process is sui . L bles on which
e Jdentify weaknesses and potential problems agd process ?/arlgbiict | whieh
control shall be focused in order to reduce the incidence or to de p

failures,

12 See AIAG’s FMEA 4th Edition, 2008.
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® Take appropriate actions to prevent the occurrence of weak spots in the process,

® Create a list of potential threats ordered by their impact on the customer, thus
establishing a priority of each action.

Process FMEA can be, for example, used:

° Before launching mass production,

° During the planning phase of
optimal way (including the sel
ments),

°  When introducing new products or manufacturing processes,

° To improve unstable processes.

FMEA is also used in service, assembly, warehousing and other activities that
are not necessarily related to the production processes, e.g. in relation to the or-
ganisation to ensure optimal functioning of the departments in the company. The
selection, preparation and implementation of FMEA depend on the category of a
given problem.

FMEA will bring the expected results only when the anal
a properly chosen group of people. They should be
the company, representing the respective areas of expertise necessary to achieve
the objective that is set, when the organisation makes use of the FMEA method.
They should also have extensive experience and knowledge concerning mainly:
¢ results of the control and testing of products or processes;
¢ the products, technologies and production methods;
° similar products or processes;
¢ customer needs identified in market research performed;

° data supplied by the service department;
e collecting and anal
cesses;
as well as,
° all of them should be trained in te
of performing FMEA.
The general rule is that the team comsists of employees of the com
if this is necessary, an expert team from outside the c
There should be from 4 to § people in the team. The
manager. This should be a person with full knowledge
does not have to be a specialist. The main task of the
® Choose the members of the team,
¢ Integrate the team,
° Organise the work in the team,
¢ Plan and prepare meetings,
¢ Supervise the meetings,
° Ensure maximum efficiency of the work.
All team members should have smooth and fast access to all information and
source materials regarding market research, quality control, statistical analysis,

service maintenance and any other areas from which information can be useful
and help to achieve the formulated objective.

production to prepare the processes in the most
ection of resources: machines, equipment, instru-

ysis is conducted by
specialists in different areas of

ysing data during the implementation of production pro-

amwork and in the methodology and manner

pany. However,
ompany can join the team.
head of the team shall be a
of the subject matter, but it
manager is to:
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’ Stages of FMEA
When the objective and scope of the analysis has been dct_ermmedi)th‘e dtn}:(
ted manager and the team responsible for its implementation can begin
ignate for its impl
lglxlj[EA analysis. It should include the following actions: s i cestion
11: Identifying all components of the product or features of the process in g
. in sequence of technological processes.
i i i ilures. ‘
2 king a list of potential fai - . B .
. }\:I?s prgparcd in accordance with the intentions of the team m]c)mbu-s. 11; 1:51 "
7 i ilure ¢ C ecessarily. Potential failu
g 1 failure can occur, but not necessa :
sumed that the potentia : 4 e e
d ¢ der specific operating conditions hot, ¢
o e oo 50 be taken into consideration.
in certai ditions of use should also be take S
or dry) and in certain con A o b A
ini ential failures, the reports of comp y ity
When determining poten ) : » ) nty re-
cords, records of inspection and experience related to the production of sin
’ .
products can be capitalised on. . - .
i i sible impacts of these failures®. ) )
. Making a list of possible impac " N 1
’ The irri)acts of these failures should be determined fmmk';h; pexspeatn;eez
C : ¢ seen Or ex-
g ing in count what the customer cou av
the customer, taking into acco uld have seen or ex.
i t ] bered here that our customer may be 2
erienced. It has to be remem omer m: o dnternl
;c)ustomer as well as the final user. It should be clearly indicated whether or no
i g Ifipe
the failure could affect safety or lead to nonconformities.
i i si causes of failures.
4. Making a list of possible causes - e oroccss whose
This isgan indication of the weak spots of the pl()d:cl 0}1] the plocc;sfawi/lums
i i causes O C
ce is a fai to be kept in mind that the causes
consequence is a failure. It has ! y of failures
shall ble described in the most concise and comprehensive way, so that prev
tive actions can be directed at proper causes.

5. Assigning risk ratings (O, S, D) to possible failures.
The letters signify respectively:
O - probability of occurrence, ) - )
S- sleverity of the risk and significance for the customer,
D - detectability (how difficult it is to detect t.he risk). ' o s done by
Evaluation of the significance of failures, their causes and 1mpacfs is o o
point estimation. In most cases the evaluation is done on a scale from N
i ic i 5 st value.
in case of which “1” is the smallest va ) teria that are
The members of the team evaluate based on the evaluation criteria that a
defined for the product or the process. ‘ .
The evaluation criteria will differ from one another, de}})cndm.g on the 3;1;:1}5

iness i f the FMEA team. The entire team s

of the business and the findings o | ‘ howle
accept the evaluation criteria and rating system, even if they were modifie
the analysis of an individual product. ben

6. Calculating the RPN (risk priority num ber). o .
RPN can bée; easily calculated by multiplying these thr?e abovemcntlromld valzx{cIrz
ie. RPN = S x O x D. It specifies the level of risk which is related to the oc

i S i ress. . 187 - 189,
" G. F. Smith, Quality Problem Solving, ASQ Quality Press, 1998, p. 187
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rence of particular failures. In case of a ten-grade scale, the minimum value of
RPN is 1 and the maximum value is 1000.

Ordering potential failures according to their severity.

When the RPNs are calculated for all possible failures, we should rank them
(according to their value). Owing to this it will be possible to see which of the
potential failures and which of the potential causes are the most serious ones
and to determine the order of preventive or corrective actions that should be

the largest to the smallest),

Defining corrective actions.

When the RPNs are ranked according to the their value, preventive or corrective
are determined, which wil] be taken so as to:

° Eliminate or minimise the probability of a failure,

° Reduce the severity of a particular failure for the customer to a minimum,
® Increase the probability of detecting a given failure.

However, the main focus should be placed on prevention of failure rather than
on their detection and subsequent correction.

For each corrective action there should be a designated person who is responsible
for implementing this particular action. There should also be specified deadlines
for the implementation (e.g. starting date and final date for completion of an
action). Actions described in this manner should be reflected in the form of a
properly prepared document.

A specially prepared FMEA sheet serves this purpose’. The torm, content and
complexity of the document vary and depend on the assumptions that are ac-
cepted in the implementation of FMEA.

This type of document can be significantly modified and expanded to include
a column indicating for instance:
© employees responsible for implementing corrective actions

¢ starting and finish dates of these activities
¢ the O, S, D and RPN indicators calculated after the accepted corrective ac-
tions have been implemented

as well as complemented (outside the table) with information regarding:
° the person who compiled, checked and approved it

¢ the company, production plant or department in which the analysis was
carried out

e the scope of the analysis etc,

Apart from preventing or eliminating the impacts of failures, using FMEA brings
many other benefits. These are:

° Creating teamwork and integrating teams during mutual problem solving,
¢ Increasing the knowledge and experience of employees,

° Improving product reliability or process efficiency,

see ATAG’s FMEA 4th Edition, 2008,
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Iricreasing customer satisfaction,

cing costs . ) § ieation. which
. ge(fiiu’illggrhe ri’sk and ensuring appropriate action for its mitigation,
efinir : ‘

P £ corle
{s important and pxovides exc lea ory arguments case the manufacturer’s
j¢ P! t
respousibility or the pr()duct.

ES
DESCRIPTION OF RESEARCH METHOD AND DATA COLLECTION TECHNIQU

1 p 1€ researcn probiem aim o: e aa to defined
L d n arch prc he ainx paper be de
n order to explain th bl t th had

3 i er the aim was narrowed down
; realised. In case of the following pap ar | down
at ﬁlSt iil}ditx?;l:he methods and techniques that were quzd by OE/(X)]ifsai?iiclh s
& lderiorxi]otivc industry, on the one hand, and evaluating how rele
ﬂ;et}?:m was for the QMS to be effective, on the other hand.
o

n consequence, the following tasks had to be periormed In order to ealise the
In co g k b d i d th

general aim of the paper:

°

Ve eference literature on quality manag = automotive indus 1Y,

llfylﬂg T U y nagement 1r t: try,

and Spe(:]flCélH)' literature that was direc y related to the fo rjated research
ollecting ments, § oceaures that constituted sets of essentia

( ting docu \tandalds, p 1 that titutec S

methods and techmqueb and were exclusive y determined in customer specific

i ts (CSR). A e of
;Zgrlig:)ilsg re(quirements which were not formalised and had the natur

- d by OEM suppliers. ) .
llgnzriil};iong Ll::}e/ me};hod‘; and techniques of quality management that were use
escr s

in the automotive industry. e which .
lSrtlutd ing the relevance of requirements on a sample of comp'fmel o rerstyins
d );ntga comprehensive assessment both from tbe perspgctllv' f centilying
berdv‘V d customers, as well as which realised their own pnormets lich were
ies an. 3 se o5 whi
aiorned at improving the effectiveness and efficiency of management sy
iness efficiency. B g - conlicr
;J)usmisl conclusi}(;ns in the form of recommendations specxﬁcallé' rf;)me gpepner
Wi . . . -~
corri\pangies and potential suppliers for the automotlve\l/lnsdusny an
‘ . . . A B .
ally for all organisations wishing to improve their Q

ing r ¢ sis had
In order to realise the aim of the project the following research hyp(;it:i 11',1 ad
to b: :z)zriﬁed' the most relevant methods and techniques used fg}s:l{)/[ppfi P
automotive in;lustry for quality management are the Flowchart, the E
the 8D process. ) urver (S2) were
and”lfvzz iur[\ieys namely a preparatory survey (S1) and pr;ple sx:stiegm(mi)re vere
conducted in coL\rse of the research. In the proper Turvcylgsti()): (j:hich pnatre was
7as give the general popu N
esearch tool. It was given to u : n this case
useu'atsetdhf)frcompanies operating in Poland that hadA certified q\;ahtytr}r]x:;lwgere et
:}(')sr;jr;s against ISO/TS 16949. Moreover, the direct interest of the au
‘methods and techniques used for quality management.
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The surveys and analyses that were carried out applied to 'fhf‘ JutOHlOtiVe‘im
dustry and above all to the manufacturers of engme—powc?red vehicles. In practice,
these‘compames were the 1st and 2nd tier ()E/()ES supphe‘rs. )

Experts representing six well-known companies, sappliers for the automotive
industry, participated in the preparatory survey, These experts had to meet a num-
ber of specific recruitment criteria. First of all, the main aim of the preparatory
survey, which was performed by means of the Delphi method, was to determine
which methods and techniques of quality management, out of the wide spectrum
of methods and techniques, were really of relevance. Then, based on the results of
the preparatory survey a research tool (in the form of a questionnaire form) was
compiled in order to conduct the proper survey.

So, in other words, the preparatory survey was a prerequisite of the proper
survey. The organisations that were examined held ISO/TS 16949 requirements
compliance certificates. The fact that they held such certificates also meant that
they cooperated within the framework of OFE/OES supply contracts.

IDENTIFICATION OF METHODS AND TECHNIQUES OF QUALITY MANAGEMENT

The preparatory survey was carried out in accordance with the rules of the
Delphi method and 7 formal sessions had been realised via e-mail, video and tele-
conferences. The experts analysed the consecutive versions. Initially the versions
were related to the specific aims of the survey, defining the category of methods
and techniques of quality management, the list of methods and techniques and
eventually the questionnaire form.

As a result of the preparatory survey, the list of methods and techniques of
quality management was narrowed down to the Flowchart, the cause-and-effect
(Ishikawa) diagram, the Pareto diagram, the ABCD (Suzuki), brainstorming, the
QI'D method, the FMEA analysis, the Histogram, data collection sheets, SPC con-
trol sheets, the 8D process, the SPPJ, the Layout and the Turtle Diagram. However,
the respondents could also add some other methods and techniques of quality
management that were used in their companies.

In order to verify the hypothesis and research aims, the following questions
were put in the questionnaire form:
¢ Does your organisation use methods and techniques (M&T) of quality manage-

ment?

e Would you place the following terms and definitions in the
and techniques of quality management”?

°  What are the determiriant factors of using M&T for quality management?

e Which of the following M&T are used in your company?

°  What is the purpose of M&T used in the company?

¢ What is the relevance (frequency of use and effectiveness) of using M&T in the
company (1 ~ irrelevant, 5 — very relevant)?

What are the reasons for limited use of M&T in the Company?

° Are reports on the use of M&T created (without using the methods and tech-
niques)?

category “methods

UNIVERSALITY AND EFFECTIVENESS OF METHODS AND TECHNIQUES OF QUALITY MANAGEMENT ON THL EXAMPLE...
How would you assess your knowledge about M&1? (‘I” signified very poor
o
e)?
] 5 very good knowledge)?
nowledge and ‘ o N
'l;hc questionnaire also included a column to collect basic personal information
about the respondents.

EVALUATION OF RELEVANCE OF METHODS AND TECUNIQUES OF QUALITY MANAGEMENT

The $2 survey was performed on a group of companies' inth pri’ncipal place 0§
iness in Poland’¢ that held ISO/TS 16949 compliance certificates. The perfm med
busmeszvas complete and exhaustive in nature. Due to the percentage of returned
Ve . . s e . . .
S\:;estiyonnaires (i.e. 23%) and other statistical parameters it was pf)ssﬂ)le to infer
gbout the whole surveyed population. The questionnaire form pL‘OV%ded the au'tho(li’
with data that were analysed afterwards. Subsequently on the basis th.e. o}L:mme’
data, statistical inference was conducted so as to verify the hypotbem l, -atf was
deﬁl’led in the paper. Conducting the survey with the use of ques}lonnang (?m;
and according to a scenario can be regarded as a statistical observation, a statistica
et 7 iql?
study and a statistical analysis®. - N .
"122) conduct the survey a questionnaire form was used which by assumption hald
istri “lusi ectroni -mail) and had been appropriately
been c‘ustnbutedl exclusx\;eli/l b)lr egcrclilcizlz;z:l :?:;i;f, :Sf l‘,)
repared to make use of the Inte S 5P R ]
’ I]J{eaxlising the aims defined in the paper and verifying the for n’\}lldltd hy p%th1
esis was in the first place related to evaluating the relevance of previously specifiec
iques ity ent.
methods and techniques of quality managem o )
Nearly all respondents declared that they used methods and techniques of c}]luatl
ity management. It was an answer that could be anticipated as the use of met f?( s
. . . — . o ten
and techniques of quality management is specified by ISO/TS 16949 and very o
in customer specific requirements.
;E;ollowing synonyms were used in this paper in reference mlt]{e surveyed companies:
i rveye i statistical population.
the general population, surveyed population and the statis o ]
i Businéssr;ctivity registered in Poland as defined by the Code of Commercial Partnerships
1 ' : > PP i Qratictice Theor
" ‘E‘i’,\‘/“fj‘:lli tczyk, M. Chromifska, Statystyka. Teoria i zastosowanie [Statistics. Theory
L Wyd ictwo zszej Sz s Bankowej, Poznan 2004, p. 24.
and use], Wydawnictwo Wyzszej Szkoty Bankowej, : , ) o
1‘;;‘?@ AyK anicwska-Sg¢ba,G. Leszczynski,B.Pilarczyk, Bad(mfa maﬂecttnéou;c
na rynku km ;inessvm—business‘ Oficyna Ekonomiczna, Oddziat Polskich .Vvydawtyl‘m?f/ l}OI.eZ]OI/]&
Inych, Krak.éw 2006, s. 122; K. Mazurek-Eopacinska, Badania marlzcimgoy/a. Teoria i [.)m ty, <c_7,,
I’WN’ Warszawa 2065 p. 107; ]J. Pociecha, Metody statystyczne w badummilf mur/:et:ﬁgowyc‘l
[S\ati;tical n;efhnds in marketing research}, PWN, Warsaw 1996, p. ‘5; R. Ma;ﬂ(, &\jyﬁo:zysz:::;
Internetu w badaniach marketingowych [Using the Internet in marketing resarch], Wydawni
i : ii rie-S in 20085, p. 114-117.
Uniwersytetu Marii Curie-Sktodowskiej, Lublin 2005, p : » N . o
b Inyliteraturc in this field the following terms and expressions are Iound.kq\jm‘stlolx:n;mei;
sent by electronic mail (kwestionariusze wystane pocztq elekironiczng), mternlct Funﬁ;y (g j;aztrz‘
internetowe), computer questionnaire (ankieta komputerowa) - see also A. Kdme;v.s (11—; gﬂ )éh;,
Leszczynski, B. Pilarczyk, op.cit., p. 122; K. Mazurek-Lopacinska, op.cit., p. 107; J. Pociecha,
op.cit., p. 5; R. Macik, op.cit., p. 114-117.
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°
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The results of the research confirmed that methods which are also the basis
lor creating key system documents are the most relevant ones, i.e. flowcharts and
I'MEA, and moreover brocess monitoring tools (SPC) and problem solving meth-
ods - above all 8D.



