S sclen d (@) QPI 2019, volume 1, issue 1, pp. 596-601

QUALITY IMPROVEMENT IN PRODUCTION PROCESS

doi: 10.2478/cqpi-2019-0080
Date of submission of the article to the Editor: 09/04/2019
Date of acceptance of the article by the Editor: 16/05/2019

Ewa Kozien! — orcid id: 0000-0002-5876-2804

1Cracow University of Economics, Faculty of Economics and International Relations,
Department of Management Strategy and Organization, ul. Rakowicka 27, 31-510 Cracow,
Poland

Abstract: Quality is a certain degree of excellence and is one of the important factor in
realization of the production process. Evaluation of the quality excellence in production
project management is connected with a process of making changes in particular
phases of project realization. The thesis proposed in the article is: the effective quality
improvement based on implementation of the quality management method contributes
to achieve the planned quality in the production project.
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1. INTRODUCTION

Evolution of theory and practice in management reviewed in the scope of evolving
currents and concepts is oriented on changes in the scope of functioning or an
organization and undertaken actions, which are related with focus on perfection.
Development of management, in a philosophical approach, may be also interpreted as
improvement and it is related to a positive change, assessed in a utilitarian and ethical
scope. Most generally, improvement can be explained as a goal-achieving activity,
whereas a term ,improvement” in praxeology, as science on efficient activity deriving
from philosophy of practicality, is reviewed in an activity-oriented aspect of perfection.
Perfection is viewed in an objective and evaluating approach. Objective significance of
perfection refers to a given characteristics, which an object possesses to a highest
possible degree. However, in an evaluating meaning - an object is perfect with a view
to a given characteristics attributed to a given entity, if for this entity it is valuable when
this object possesses a given characteristics in a defined degree (Pszczotowski, 1978).
The objects may include undertaken actions, e.g. in aform of projects and their
products. Therefore, a perspective of modern management is inprovement. If an object
are manufacturing projects, then the improvement of quality has fundamental
significance for a success of a project, as well as an organization. In an article a
following thesis was formed — effective improvement of quality based on using
management methods in a manufacturing project.
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2. CONCEPT OF QUALITY IMPROVEMENT IN A PROJECT

Particular significance is paid to a development of a concept of continuous improvement
in a context of implementation of submitted and unique enterprises, such as projects.
H. Kerzner explains the perfection in project management in a context of success
measured in a scope of a single project, as well as an organization (Kerzner, 1998),
whereas, the main scopes of improvement in project management IPMA includes:
people and goals, processes and resources and results of a project (Project Excellence
Baseline, 2016). Project, as an action of a unique and temporary character (A Guide to
PMBOK, 2013; Crosby, 1986) is described by basic parameters, i.e. meeting the
requirements, time and cost (Deming, 1982). Meeting the requirements refers to quality
requirements concerning the project. Quality in professional literature has various
interpretations. Most generally, quality is perceived as a degree of adjustment of a given
object to expectations of an object. P.B. Crosby [Crosby, 1986; PN-EN 1SO, 2001;
Radin and Coffee, 1993), E.W. Deming (Deming, 1982; Yoon and Lasarus, 1993),
defining quality, draw the attention to such elements as: compliance with requirements,
reliability, cost. More, precisely, quality is interpreted in a product, usability, usability,
value and normative approach. One should perceive, that normative quality is of
universal character, this type of quality unites other types of approach, explaining
quality as a collection of inherent properties of meting requirements (Juchniewicz,
2019). Therefore, what is the project quality? — project quality can be defined simply,
as capability to meet requirements specified at every stage of its implementation.
Project quality is affected by many interlinked elements, such as:
¢ surroundings — political, economic, institutional, technical, social and cultural,
e preparation and implementation of a project, therefore the application of methods
and methodologies of project management.
In production projects, despite criticism, the Total Quality Management (TQM) can be
applied (Kozien, 2017; Kozien, 2018a). TQM is a philosophy of continuous
improvement engaging the resources of project organization with a purpose of creation
and delivery of value to a client. TQM assumed culture of improvement based on
principles and tools supporting its application (Kozien, 2002). The significant principles
which should be observed in a production process include: client-orientation,
involvement of people (formation of interdisciplinary teams oriented on cooperation),
procedural approach, continuous improvement. The advantage of TQM is a vast scope
of instruments, which is used in quality management. For example, the tools which can
be used to secure quality requirements in a production process may include: 5 WHY,
FMEA, 5S, Kanban, Pareto Diagrams, Histograms.

3. QUALITY IMPROVEMENT IN A PRODUCTION PROCESS

Problem of quality improvement will be discussed, based on a project of innovative

detail, which is of key importance for improvement of production project. A company,

caring for high quality of detail implemented a project management methodology

including the following actions in distinguished phases of its implementation:

1. Planning phase includes the preparation of technical project of detail according to
the approved parameters. On a basis of the prepared technical documentation
a team of specialists assesses a degree of difficulty in producing a detail, material
out of which the detail will be manufactured and the machine park. The effect of the
designing phase is a documentation describing schemes and methods of detail
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production. Employees of research and construction department participate in this
phase.

2. Phase of innovative workmanship of a detail concerns the preparation of material
from which the detail is to be made, next — a programmer begins programming
a machine for this purpose, uses CAD-type software: Alibre Design CAD 3D and
Solidworks. The software makes it possible to generate a g-code necessary for
correct operation of the machine as well as to define a time of detail processing,
material, moreover makes it possible to foresee errors in software, if any, using
a stimulator. Next, after downloading the software onto a machine the detail is
processed. This phase involves quality control department employees, who — using
tests, measurements, checking of technical requirements for characteristics of detail
defined in a phase of designing — confirm the compliance of detail with the required
technical parameters. In a situation when the quality control shows discrepancies of
the detail in relation to the technical documentation, an improvement phase is
entered.

3. Improvement phase involves an identification of a problem, i.e. the arising
discrepancies in detail workmanship using selected methods and concepts of quality
improvement in a production process. Continuous improvement is treated as
a procedure of actions leading to obtaining a standard. For this purpose, the
Shewhart-Deming cycle (PDCA) is used as a solution systematizing improving
actions, and also selected methods and techniques improving quality in a production
process are used.

4. Phase of completion means the mounting of a detail and launching the production
process.

In the production process for the purpose of identification of problems of discrepancies

revealed in a process of production of ball screws a design team was appointed. The

most basic goal of the team was the improvement of quality of a machining process. A

design team applied the method SWHY for detection of the reasons of a problem. As a

result of the conducted analysis the reasons of the arising operating defects turned out

to be problems with overburdening the employees, a lack of precision of a machine, a

flow of information. Next, a design team, using the method: Failure Mode and Effect

Analysis (FMEA) in a project, defined a coefficient of risk level WPR (1) of appearance

of potential defects (Kozien, 2017).

WPR=Z-R-W Q)
where:
Z - significance of a defect due to the effects which arise as a result of implementation
of a production process,
R - risk of appearance of a defect or a reason for a defect,
W- possibility of diagnosis of a cause before this causes a defect.

Parameters (Z, R, W) are specified in a scale from 1-10. WPR coefficient constitutes
a reason to establish a ranking of reasons due to their criticality.

As the main causes of defects of a detail in a production process the imprecision of
a machine was indicated, as well as employees’ errors. Whereas, a ranking of causes
of defects defined using the FMEA analysis, with consideration to their criticality from
the point of view of effectiveness of project implementation, indicated the priority actions
(marked according to their order in the Table 1), connected to the renovation of a
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machine and training for employees. The significant pro-quality action is also the
provision of occupational safety and hygiene (Kozien and Kozien, 2019). Improving
actions were connected with additional costs. Assuming the keeping of the time for
project implementation the gradient of costs was increased by 25.600 units. Increase
of a cost of project arising from a renovation of a machine or training of employees in a
scope of mechanical processing and implementation of quality procedures in
juxtaposition with real increase of orders in relation to delivery to clients of a detail with
full quality is advantageous to the development of a company (Kozien and Kozieh,
2018).

Table 1
FMEA analysis for the process of machining the ball screw.
) . Potential
Lp Potential Potential 7 reasons for R | w ! wer Recommended
defects effects actions
defects
Loose Use of Low precision Renovation or
1. | strips under | elements of | 9 P . 9 | 5| 405 purchase of
. . of a machine
the bearing | a machine a new lathe
Too high Impossible Low precision Renovation or
2. | diameter of P 9 b . 9| 4| 324 purchase of
o to mount of a machine
the kingpin a new lathe
. . No .
Imprecise Mounting Establishment
. measurement .
outline of more of controlling
3. e 8 reference 6 | 4| 192
a thread difficult standards
standard
Matte Non- Unsuitable Controlling of
4. esthetical rocessin a selection of
surface 5 P 9 4 |1 20
appearance paramaters parameters

Source: own work

Company management connects a strategy of development of a company with
continuous improvement of quality in implemented production projects. Moreover,
a company, caring for its development, implements the principles of perfection of an
organization defined by the European Foundation for Quality Management (EFQM)
(Kozien and Kozien, 2019), especially connected with responsibility a sustainable future
(Kozieh and Kozien, 2018), building partnership, managing by processes, adding value
for customers, nurturing creativity and innovation. Applying the above principles
denotes the dimensions of the contemporary approach to perfection, and also brings a
company closer to the so-called perfect organization.

4. CONCLUSIONS

Improvement of quality in a production process is intrinsically connected with
introduction of changes. The borderline between the notions of ,improvement” and
.introduction of changes” is not acute, because reaching a definite degree of a given
characteristics requires the introduction of changes, and therefore justifies a need to
manage a change focused on improvement. Improvement means the improvement of
effectiveness, which can be defined in a technical, economic, praxeological and
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behavioral dimension. The approaches to improvement differ with their scope
depending whether they relate to an organization, concepts of management, actions,
etc., implemented in a form of projects. Improvement of quality in management of
projects is different and depends on a kind of project, which for a reason of its
unigueness requires the application and adjustment of current methods, definition of
principles and specific requirements of quality. This requires an individual approach to
a problem of quality improvement in a production project, which in a final effect
contributes to its success as the entirety. Quality improvement in projects is
a philosophy introduced by people’s pursuit of perfection. This tendency of people to
improve themselves allows for improvement of actions undertaken by them. Global
philosophy of quality improvement is a part of organizational culture and quality
management styles based on norms (European style), marketing (American style),
kaizen (Japanese style). Improvement of quality of a production process is a continuous
process, which is essential from a point of view of efficiency of project implementation
and development and strengthening of a competitive position of a company.

In addition to organizational activities (Maszke et al., 2018; Kielbus and Karpisz, 2019),
new technologies are a source of improvement in quality. The main basics for new
technologies are new or significantly modified materials, taken from nature -
phytochemistry/biotechnology (Skrzypczak-Pietraszek and Pietraszek, 2012) - or
produced by industry through structural (Bara et al., 2016) or surface layer modification
(Ulewicz and Selejdak, 2018; Radek et al., 2018), or through special protection against
corrosion (Klimecka, 2018) and vandalism (Radek et al., 2018). Additionally, quality
may be improved by more precision control of components lifetime what requires
specific models (Osocha, 2018) and methods (Pietraszek et al., 2018).

REFERENCES

A Guide to the Project Management Body of Knowledge 5th Edition, 2013. PMI, USA.

Bara, M., Kmita, T., Korzekwa, J., 2016. Microstructure and properties of composite
coatings obtained on aluminium alloys. Arch. Metall. Mater., 61, 1107-1112. DOI:
10.1515/amm-2016-0238

Crosby P.B., 1986. Running Things: the Art of Making Things Happen, Mc Graw-Hill,
New York.

Deming E.W., 1982. Quality, Productivity and Competition Paosition, MIT Press,
Cambrige, Massachusetts.

Juchniewwicz M., 2019. Development of project activity in organization (in Polish),
Oficyna Wydawnicza SGH.

Kerzner H., 1998. In Search of Excellence in Project Management, International
Thomson Publishing Company.

Kielbus, A., Karpisz, D., 2019. Risk management as a process security tool. System
Safety: Human-Technical Facility-Environment, 1, 234-239. DOI: 10.2478/czoto-
2019-0030

Klimecka, D., 2018. Powder Surface Modification as a Method of Corrosion Rate
Limitation of the Magnetic RE-M-B Composite in an Acid Medium with Different pH.
Materials Reseach Proceedings, 5, 231-236. DOI: 10.21741/9781945291814-41

Kozieh E., 2002. The nature of quality in project management (in Polish), Scientific
Bulletins of Cracow Academy of Economics, nr 609, 63-73.



601 Section Quality

Kozien, E., 2017a. Identification of stage phase growth in the checklist method using
different statistical parameters. 20" Int. Scientific Conf. Economic and Social
Development. Prague, Varazdin, 538-545.

Kozieh E., 2017b. Application of Approximation Technique to on-line Updating of the
Actual Cost Curve in the Earned Value Method. Technical Transactions. Mechanics,
Y.114, vol. 9, 181-195.

Kozien E., 2018. Quality of project financed by the European Union structural funds,
MATEC Web of Conf., 183, art. 04006. DOI: 10.1051/matecconf/201818304006
Kozieh E., Kozien A., 2018. The sustainability development concept under the
regulations in force of the Treaty on European Union and the Treaty on the
Functioning of the European Union — legal and economical view, 35" Int. Scientific

Conf. Economic and Social Development, Lisbon, Varazdin, 402-411.

Kozieh E., Kozien A., 2019. Institutional aspects of health and safety at work in Poland.
System Safety: Human — Technical Facility — Environment, CzOTO 2018, Sciendo,
vol. 1, issue 1, 240-247. DOI: 10.2478/czoto-2019-0031

Maszke, A., Dwornicka, R., Ulewicz, R., 2018. Problems in the implementation of the
lean concept at a steel works — Case study. MATEC Web Conf., vol. 183, art. 01014.
DOI: 10.1051/matecconf/201818301014

Osocha, P., 2018. Calculation of Residual Life for P91 Material Based on Creep Rate
and Time to Rupture. Materials Research Proceedings, 5, 177-182. DOI:
10.21741/9781945291814-31

Pietraszek, J., Radek, N., Scendo, M., Staszewska-Samson, K., Osocha, P., 2018.
Estimation of the quantitative uncertainty for the corrosion potential and corrosion
current density. METAL 2018: 27" Int. Conf. Metallurgy and Materials. Ostrava,
Tanger, 1204-12009.

PN-EN ISO 9000:2001: Systems of quality management. Basics and terminology (in
Polish).

Project Excellence Baseline, 2016. IPMA.

Pszczotowski T., 1978. The small encyclopedia of praxeology and theory of
organization, Ossolineum, Warszawa.

Radek, N., Pasieczynski, L., Makrenek, M., Dudek, A., 2018. Mechanical Properties of
Anti-Graffiti Coating Systems used in the Railway Industry. Materials Research
Proceedings, 5, 243-247. DOI: 10.21741/9781945291814-43

Radek, N., Pietraszek, J., Szczotok, A., 2018. Microstructure and Tribological
Properties of ESD Coatings after Laser Processing. Materials Research
Proceedings, 5, 206-209. DOI: DOI: 10.21741/9781945291814-36

Radin B.A., Coffee J.N., 1993. A critique of TQM: Problems of implementation in the
public sector. Public Administration Quarterly, Vol. 17, No.1, 42-54.

Skrzypczak-Pietraszek, E., Pietraszek, J., 2012. Chemical profile and seasonal
variation of phenolic acid content in bastard balm (Melittis melissophyllum L.,
Lamiaceae). Journal of Pharmaceutical and Biomedical Analysis, 66, 154-161. DOI:
10.1016/j.jpba.2012.03.037

Ulewicz, R., Selejdak, R., 2018. Impact of Laser Machining on the Structure and
Properties of Tool Steels. Materials Research Proceeding, 5, 37-40. DOI: DOI:
10.21741/9781945291814-7

Yoon Lee R., Lazarus H., 1993. Uses and Criticisms of Total Quality Management.
Journal of Management Development, Vol. 12, Iss. 7, 5-10.



